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INTRODUCTION

This marmual is intended to be a guide for the complete
;V.érhaul of the three cylinder Triumph 750cc engine.

Tt is recommended that the procedures oublined here be
followed exactly until they became a matter of roubine.

Bear in mind that it is not necessary to accomplish every step listed in the following
procedure if the job to be performed is anything other than a full overhaul. Two
examples of such maintensnce jobs are:

1) If the clutch had to be replaced, it would not be necessary to remove the oil pump
and dismantle the oil pump assembly. Instead, the oil pump and its drive gear
could be removed and replaced as an assembly.

2) If just the timing side crankcase section had to be removed for any reason it is
not necessary to remove the gears from the camshafts. Instead, remove and install
the T.S. crankcase section with the camshafts and camshaft gears assembled in the
T.S. crankcase section.

Tn instances such as these, important time can be saved without sacrificing the
quality of the service job.

In working on-the 750cc engine, it will be noticed that all the fasbeners have unified
(American) threads. = Therefore, Amorican size wrenches must be used for this repair
work. These general tools and also all special Triumph tools required for overhaul
work are listed in the back of ‘this instruction mamual. :

One reason the procedures in this manual -are organized as they are is to facilitate
the listing of zll new parbs that will be required for engine assembly. Be sure te

keep a list of all parts that have to be replaced as you dismentle the engine.

As with any overhaul, it is best to. remove the engine from the frame ag a wnitb so that
the overhaul procedure can be carried out on a clean, well-lighted and well organized
work bench.

Removal of the 750cc engine is in general the same as for earlier 500 and 650cc engines.
General steps are outlined below for this process.

1. Remove the gas bank.:

2. Drain the oil tank, transmission and primary. Remove the rocker oil pipe and the
two main oil lines where they connect to the engine. Tt is not necessary to remove
or discormect the oil cooler to remove the engine unit.

3. Remove the complete exhaust system from the engine.

L. After removing the air cleaner, remove the carburetors and manifold as an assembly
by loosening the hose clamps toward the cylinder head.
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5. Disconnect the alternator and contact leads at their respective snap connectors.
6. Discomnect the tachometer cable at the engine.

7. Discomnect the clutch cable at the handlebar lever.

8. Remove the rear chain. g

9, Unbolt: theosrarious engine mount brackets, etc.

10. Use a Llift or at least two people to 1ift the engine out of the frame.

The following abbreviationsend symbols are used throughout this manual to save space
and avoid useless repetition of words.

T.S5. = timing side of engine

D.S. - drive side of engine (primary side)

¢/S - countershaft

1/S = layshaft

M/S - mainshaft

R/B - rockerbox

K/S - kickstarter

PH - Phillips (refers to Phillips head screws)
s%% - use Permatex Super 300 (Tri-Cor WS302) gasket cement
cw - clockwise

CCW - counterclockwise

Grasp the engine in a vise by the front mounting bolt pad on the center crankcase
section. (NOTE - Make sure your workbench is rigidly anchored to the floor and that
your vise is mounted at least 10" in from the outer edge of the bench. A swivel base
makes the work far easier. In addition the use of an electric or an alr impact wrench
is recommended for disassembly and certain parts of assembly work to save time. ) ‘

DISASSEMBLY
The disassembly work is done by sections as outlined below.

CYLINDER HEAD ASSFMBLY

1. Remove the rocker arm inspection covers.

2. Turn the engine over with the X/S lever until all three intake valves are most
closed. Loosen the locknuts and back off the valve adjusting scréws. Remove
the two outer B/B - 7/16% head cap screws, then the three inside Allen screws,
then the four major R/B headbolts. Remove the rockerbox assembly.

. Tepeat shtep two for the exhaust rockerbox.

3
L. Remove the pushrods, pushrod tubes, and lower pushrod tube cups and sealing rubbers.
5. TRemove the three spark plugs.

6

. Remove the intake manifold stubs from the head to check the condition of the
gaskets and insulating block.

7. Remove the four outer cylinder head nubs and washers - then remove the cylinder
head assembly and head gasket.
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CYLINDER HEAD ASSEMBLY CONT'D -3-

8.

Install a STO2Y cylinder locking toole . 5 = .

s

At this point check: .
- Pushrods for straightness, pushrods end cups for cracks;m_“a;:éqis’_éhess or wWear.

FRIMARY SIDE
9. Remove the clutch release cover.

10. Remove the 1/2" and 1-1/8" nuts from the clutch release rod.

11. Remove the primary cover by removing the screws shown on assembly page 18. Do not
lose the needle thrust bearing and outer clubch shaft thrust washer from the cover's
ingide or on the shock absorber. .

12. Unbend the tab washer and remove the engine sprocket crankshaft nub .

13. Remove the shock absorber shaft nub.

1l. Tnsball a D1811/2 puller in the shock absorber mut and a GT507 puller on the engine
sprocket. Remove the engine sprocket, shock absorber and primary chain as an
assembly.

15. Remove the oil pump idler gear.

16. Remove-the four FH head screws that secure the oil pump assembly. Remove one
slotted screw and use Tri-Cor ‘tool #ST02L to break loose and remove the oil pump
and drive gear assembly.

17. Using a 61-3773 universal puller if hecessary, remove the oil pump drive gear from
the crankshafi. : :

18. Remove the immer primary case secrews shown in assembly nobes page 16. Do not forget
the taper head PH screw (3-7/8" UH) that is removed from the T.S. of the engine just
behind the cylinders at the front of the breather cover - remove the inner primary
case.

19. Remove the clutch unit.

20. Using a clubch hub holder #D186L,, remove the clutch hub nut.

21. Using a clubch Imb extractor D780/1 remove the elutch hub and key from the mainshaft.

22, Temove the three clutch housing PH screws and the clubch housing.

23. Using a 1" sockeb, remove the ‘0il pressure relief valve assembly.

o). Unbend tlie countershaft sprocket nut tab washer - using a 1-11/16" gocket on the
nut and large pliers (Crafteman L5273) to hold the sprocket, remove the sprocket
nut, washer and the countershaft sprocket. :

25,  Remove the three taper head PH screws and the countershaft sprocket 0il seal housing.

26. Remove the oil pressure switch.

At this point checks

- Chain and sprockets for wear, broken teeth or rollers, and evidence of chain
misaligmment.

- Clutch pull rod oil seal in the shock absorber nut for evidence of wear.
This seal should be fitted so its lip is facing out.

- Shock absorber needle bearing and copper coated spacer washer for wear.

- Primary chain tensioner blade for wear.

.~ TInner primary cover oil seal at the needle bearing for wear, evidence of leaking.

- Countershaft oil seal for wear, evidence of leaking.
) Cont'dece.
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GEARBOX

27.

Remove the gearbox outer cover after removing the five PH screws and two muts that
secure it. Hold the K/S lever and the front of the cover (not the shift lever)
when removing the cover.

28. HRemove the 1/2" head capscrew, 7/32" head Allen bolt and two PH screws that secure
the inner gearbox cover. Remove the imner cover. Do not lose the T.S. thrust
washer that usually sticks on the inside of the gearbox cover.

29. Remove the L/S first gear and M/S second and third gears.

30. Using a punch, tap out from the D.S. the shift selector fork pin. When it is free,
remove the L/S, shifter forks and pin as a unit.

31. Remove the M/S gear, D.S. L/8 thrust washer, camplate, plunger and spring.

32, Remove the oil drain plug and plunger cap from the bottom of the gearbox.

At this point check:

- Shift ca.tnplafe for wear on insides of track and on outside plunger track.

- Plunger spring for proper free length.

- Thrust washers for wear, evidence of improper fit.

- (ears and engagement dogs for chips and wear.

- ‘Kickstarter ratchet for wear ‘on teeth-and ability to slide freely on pinion
sleeve, also see that spring is not cracked or broken. -

- Shift forks, pins and rollers for wear, "blueing" due to excessive heat.

- Pourth gear bush, ball bearing and countershaft sprocket for wear.

- Mainshaft ball bearing (right side) for wear, pitbted races or balls.

- Layshaft needle bearings for logse or missing heedles.

TIMING .COVER

33. Remove the oil filter cap, spring and oil filter.

3l. Remove the contact cover and the bolt that secures the ignition cam/anto advance
assembly. - : T

35. Ramove the three pillar bolts and washers - remove the contact plate from-its
housing - do not discomnect the ignition leads. .

36. Using Tri-Cor tool D782, remove the ignition cam/aubo advance assembly.

37. Remove the nine timing cover PH screws and then the timing cover.

38. Remove the three stator nuts and washers - pull the stator off its studs™and hang
it on one of the rear transmissiom studs. )

39, "Unbend the tab washer and remove the rotor nut, washer and rotor.. Use a two jaw
universal puller if necessary to remove the rotor.

LO. Remove the camshaft gear mubs (L.H. threads).

}1. Using a Z89 camshaft gear puller and a Z1L5T adapbor, remove the intake and exhaust
camshaft gears. Nobice that the keys can stay in the camshafts.

L2, Remove the circlip and washer, then remove the camshaft intermediate gear.

L3. Remove the stator sleeve nub and stator. If replacement of the T.S5. main bearing

or the stator is not anticipated, then this step can be ignored.
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At this point check:

- ‘Contacts for burning, pitting.

tFreeness” of advance mechanism.

Advance slob and ignition cam for wear. )

Gears, keys and keyways for wear or metal chips in teeth.

Intermediate gear spindle and needle bearing for wear, loose or missing needles.
_ Rotor for loose hub or evidence of rubbing on stator.

- Stator for shorts, opens or damaged wire insulabion.

CYLINDER AND PISTON

Lh.
Ls.
L6.

h7‘
L8.

L.

Remove the STO25 cylinder locking tool.

Install rubbers to hold the tappets up. Use half of a F967 rubber to wedge between
cylinder #1 and #2 tappets. Use a F5466 rubber grommet around each of #3 cylinder
tappets. ‘

Remove the 10 cylinder base nuts and washers. Then carefully 1ift off the cylinder
barrel, base gasket and two cylinder base dowels.

Remove and discard all six piston pin circlips using internmal circlip pliers.

Remove the three pistons using a STO16 wrist pin drift if necessary. Support the
back of the piston when using this drift.

Tnstall rubber sleeves or K/S rubbers over the six imner cylinder base studs to
prevent nicking the connecting rod shanks.

At this point check:

- Tappets for scuffing, wear and cracks in stellite facing, also wear on stems.
- Cylinder bores for wear. To do this use a micrometer and mike the cylinder
- about 1/4" below the top in the front-back (90° to pin) direction and also in
line with the pin. Subtract these dimensions to obtain the out of round
dimension of the cylinder. Now mike the cylinder about 1" up from the bottem
(any direction). .Subtract. this dimension from the top front to back -
(90° to pin) dimension to obtain the cylinder's taper dimension. ( A piston
ring can alternatively be used to check the taper as follows:
Measure the ring end gap with a feeler gauge at the top “(1/L" below) and bottom
(1" up) of the cylinder. Subtract the two messurements and divide by 3. The
resulting figure will be the -approximate taper of the cylinder.)
Cylinders must be rebored if the taper or out round exceeds .ooL",
- Tappet guide block bores for wear - use a hole gauge and compare with specs.
- Pistons for wear of skirts and ring lands.

CRANKCASE AND LOWER END

50.

5l.

52.

Remove the two muts and washers, six cap screws and the one Allen bolt that hold
the T.S. crankcase ssction on. The Allen bolt is.located just under and to the

right of the exhaust camshaft., One of the six cap screws is at the very bottom

of the case - do nob overlook it.

Remove the T.S. Crankcase section. You must first position the camshaft so that
#3 exhaust lobe points to the rear and #3 intake lobe points down. This will enable
the case with camshafbs to be withdrawn without fouling the tappet oil feed pipes.

Remove the two camshafts.
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CRANKCASE AND LOWER END CONT!D

53.
She

55.

56,
57
58.

59.
60.
61,

62.
63,
6L.

€5.
664
67.
68.

69.
70.

Using the two nuts removed in step 50, remove the top rear T.5. crankcase stud.

Observe #1 cylinder's connecting rod nuts and bolts. “If on one side of the rod
there are four single dots all in one straight line and on the other nut there

are two dots even with the Tlat side of the rod cap, then you can reassemble and
retorque the connecting rod by the dot method later. If the nubs are not tightened
as sbove or the single and double dot nubts are mixed then you must retorque the
connecting rods by the torque wrench method upon assembly. In either case, remove
# cylinder's connecting rod from the crankshaft. Loosely reassemble the rod parts
upon removal. :

Remove the eight cap screws that secure the D.S. crankcase section - do not overloo
the extreme bobttom cap screwl

Remove the D.S. crankcase sechbion.

Remove #3 comnscting rod as in sbep 5h.

Remove both tappet oil feed pipe holddown screws and both pipes - also all four pipe
sealing rubbers.

Remove the four main bearing cap nuts and washers.

Remove the two main bearing caps. ;

Rotate the crankshaft until #2 cylinder would be at top center - remove the crank-
shaft assembly. : :

Remove the two main bearing shells from the.crankcase.

Remove #2 comecting rod from the crankshaft as in step Sl

Using a 61-6019 puller, rTemove the timing gear, spacer and T.S. main bearing from
the crankshaft.. Ignore this step if you aren't replacing the T.S. main bearing.

Remove the  sump plate and screen from the. center crankease section.
Remove the two oil passageway plugs ab the front of the cénber crankcase section.
Remove: the. tach drive unit from the center crankcase.

Remove. the ‘check ‘valve ‘ball, spring and plug from $he D.S. crankcase section.
NOTE: If main bearing replacement appears necessary:

Remove the two snap rings and ball bearing from the D.S. crankcase section.

Remove the two shap rings and the roller main bearing race from the T.S. crankcase
section. ) :

(In both steps 69 and 70, the case must be heated with'_a. torch so that the race
and ball bearing will comie out easily.)

At this point check:

- Cam lobes for wear and scuffing. (Do not "mike" the base circle and lift circle

- bo dotermine the camlift - the extra long ramps on these 750ce camshaits will
give a false bage circle reading.) .

- Camshaft bushes and bearing surfaces. for wear.

- 0il passages in the three crankcase sections for absence of foreign matier.

- The scavenge tube in-the center crankcase section for air leaks. To accomplish
this, place a rubber hose on the tube's end and block off the other end of the
scavenge passageway - suck on the-hose - no air leaks should be noticeable.

- Comnecting rod wrist pin bores for wear - mike the bores and compare to
specifications.

- Crankshaft for clear oil passageways.

NOTE: At this time all engine parts must be thoroughly and scrupulously cleaned
and dried. Tn addition, clean up the workbench and tools before re-assembly
work is begun, This important step cannot be emphasized too strongly! Cont'd
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SUB~ASSEMBLIES

NOTE: As each sub-assembly is finished, it should be wrapped.in a clean rag and set
aside until it is needed for assembly.

CRANKSHAFT

a) Mike the three rod journals and two center main journals - each one in two places
90° apart. Wear or oub of round exceeding .001" dictates that the crankshaft must
be re=-ground.

OTL, PUMP

a) GOrasp the drive gear in copper vise jaws and remove the screw that secures the drive
gear Lo the pump shaft. Remove the drive gear from the shaft.

b) Remove the two flat slotted screws that hold the oil pump together.

¢) Dis-assemble the oil pump keeping all gears facing the way they come out of the pump.

d) Clean the pump body, gears and covers thoroughly.

e) Assemble the oil pump using a light oil such as LRP 100. No gaskeb cement is
necessary on the pump surfaces. You should be able to easily turn the oil pump
shaft (withoub using ‘the drive gear) by band. .If not, you must dis-assemble the
pump and lap in the housing and cover surfaces using emery cloth on a flat steel
plate or a piece of glass.

OIL PRESSURE RELIEF. VALVE

CAUTION: Do not pub the. oil-pressure relief valve body in.a vise for dis-assembly.
This could cause distortion of the body. = Place the body in an upside down
socket held-in a wvise. :

a) Remove the cap, spring and piston from the body.

b) Be sure that the spring is up-to spe cifications for fres length and proper tension
at load length. -Also, see that the piston diameter falls within specifications.

¢) See that the screen is clean and inbact. .

d) See that the piston. .doesnot stick in the body (use light oil on the piston while
checking). - o . .

e) Assemble the oiled pisbon, spring, gasket and cap to the majn body and hand tighten
the cap at this point.  Wrap.this assembly in a clean rag and set aside for now.

CILINDER HEAD

a) Using a T138 valve spring compressor or equivalent, remove all six valves from the
head. .

b) Be sure the head gasket surface is flat: If it isn't, have the head re-surfaced
or grind the head gasket surface on a piece of plate glass and emery cloth.

c) Measure the valve stems for wear and replace any valves whose stems are scored, or
bent, or whose seats are excéssively burned, cracked or warped. Be sure te replace
any valve with a XKE -valve if it is available.

d) Regrind the valves to a Wi angle. If the ends of the stems are dished, grind them
flat again.

e) Replace any valve guide that is excessively worn. Check the imside of the valve
guide with a small hole gauge agdinst the specifications to determine if replace~
ment is necessary. Use a 216 valve guide punch after warming the head to remove
and replace the valve guides. The valve guides should be a snug fit in the head
when it is warm. If the valve guide is too loose in the head, replace it with an
oversize 0.D. valve guide.
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CYLINDER HEAD CONT'D

f) Once it has been assured that either new or good valve guides are in the cylinder
head, grind the valve seats at a 459 angle. Be sure the'pilot you use 'is a tight
fit in the guide. The newly ground seat must be smooth and free of chatter marks.
Do not hand lap the valves to their seats if you are using the steps above and
grinding the seats and faces to the recommended interference angle.

g) If you are not grinding the valves to an interference angle as outlined above,
hand lap the valves to their ‘seats to insure good seating.

h) Be sure the valve springs check with tension specifications. Then oil the valve
guides and assemble the valves in the cylinder head. Be sure that the tightly
wound end of the outer E8788 progressively wound valve spring is toward the cylinder
head surface - therefore placing the loosely wound end of the spring toward the
spring retainer. Use a shim(s) part #CD529 under the bottom cup until the valve
spring is installed at its correct overall length of 1-1/L". Before measuring for
installed length, tap on the end of the valve sbtem with a hammer to seat the re-
tainer fully on the taper of the keeper keys.

PISTONS, PINS,RODS AND CYLINDER BARREL

NOTE: If new p:.stons or connecting rods are fitted, always weigh each piston and rod
assembly to obtain equal weights of each of the thre¢ pistons and each of the .
three rods. Remove metal from the inside of the piston skirt and from the rod
bearing end of the comnecting rod if necessary to-match piston and réd weights.

a) If the cylinders have to be rebored, measure the oversize pistons before boring
and bore directly to the size that will give the desired piston clearance of .003".
Always measure the pistons at the eXxbreme bottom of the skirt at 90° to the piston pm

b) Tf the cylinders don't.need reboring, wet honé the cylinders from the bottom to
remove the glaze and scratches from the cylinder walls. Measure the cylinders when
done and see that the pistons have the desired clearance. Sometimes by the selective
fitting of p:.stons, the desired clearance can be o'btalned W:Lthout having to bore to t :
next larger oversize.

¢) “After honing or reboring, be sure to-wash the eylinders 'bhoroughly ‘with hot soapywater
to remove all traces of metal and grit.

d) ‘Mways be sure to check the ring end gap on all nine rings. 'Push the rings evenly
into the eylinder with the top or bottom of a piston. Ring end gap from 009" to
013" is permissible on the compression rings; <010" to .0LO" ‘on the oil rings.

e} Thoroughly cléan the'old or néw pistons and rings and install ‘the rings on the
pistons.

£) Check for the proper piston pin fit in the connecting rod and piston. A slightly
lubricated pin should be a snug hand push fit through the rod bore and piston at
room tempepature. Polish the piston pin with fine emery-cloth in a lathe or drill
to reduce its diameter slightly if needed.

TIMING SIDE AND DRIVE STDE CRANKCASE SECTION

a) If new main bearings are being fitted, measure the crankcase main bearlng bores and
the outside diameter of the new main bearlngs. The bearing bores in the timing side
and drive side crankcase sections should be OO1l" to 002" gmaller than the bearing
outside diameter for correct fit., If they are not, evenly enlarge them with emery
cloth to the correct size or try another bearing until-the sizes are correct.
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a)

b)
c)

Seribe a line on the outer edge of the clutch assembly that intersects the end cover,
pressure plate and drive ring. This will insure that the correct balance of the
assenbly is maintained upon assembly.

Bend back the clutch cover screéw lock tabs and remove the twelve 5/16" head cap screw:
that secure the cover.

Remove the splined end cover, spring disc, pressure plate, and clutch disc from the
drive ring.

Examine the thrist bearing and clutch disc for wear. Replace both parts if necessary.
Place the drive ring "feet up" on a bench.

Insert the cluteh disc with the spline extension facing the T.S. of the clutch
assenbly (toward the ‘workbench).

Install-clutch aligning tool 61-6042- in the clutch assembly.

Tnstall the pressure pla’oe = 'be &ure to line up the marks tha'b were. made prior to
dis-assembly.

Install the spring d:Lsc goncave side facing the D.S. of the cluich -assenmbly.

Tnstall the ‘end ‘cover again lining up the marks that were made prior to dis-assembly.
Tnstall and evenly tighten the twelve-cap screws that secure the clutch cover. Bend
the tab washers after ‘the-twelve screws are tight.

"Remove the:clubech allgn:mg ‘cool.

: SHOCK ABSORBER ASSEMBLY

a)

Remove the six securing screwg from the D.S. of the shock absorber unit. If these
gix screws are Allen screws, they must be replaced with the latest six T39L0 hex
head screws and three T3%9h1 tab washers.

Remove the D.S. retaining plate.

Push the spider thiough the sprocket from the T.S. side.

Renew the twelve rubbers if necessary.

Install the spider ingide the clutch sprocket.

Install the twelve T1723 rubbers - spraying them with Tri-Cor me'bal cleaner will mske
them easier to install. -

Insball the retaining plate with the screw hole countersinks facing toward the
rubbers, six new T3940 cap screws and three T39)1 tab washers. After tightening the
six screws be sure to bend over the tab washers.
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