BULTAGO OVERHAUL

An invaluable how-to for owners of the Big "B’ from Spain

Straightforward is a good description
of the engines from Bultaco. Since the
average cycle rider usually ends up being
a part-time mechanic, this can be impor-
tant. If you are the sort of rider who likes
to do his own repair ar appreciates
knowing what's going on inside his en-
gine, you will be able to put this tear-
down information to good use.

What Bultaco has done with its well-
known two-stroke power plant is to
manufacture an efficient, well-engi-
neered engine thatis still basically simple
in design. What this means to you is that
the engine is easy to maintain and easy
to overhaul, particularly so when you
compare it to the multi-cylinder models

To get into the actual business of the
‘averhaul. we have selected the Bultaco
5-speed Pursang as the 5-speed type of
engine that now powers all of Bultaco's
250cc models.

Let's get into it by removing the left
side of the engine first. This is the side
which has the flywheel and ignition
parts; if your problem were timing, you

SEPTEMBER 1969

would want to start here. The kick-start
lever is the first thing to go and is held on
by a single pinch bolt. Remove this and
slip the lever off. The cover itself is held in
place by four Allen screws: remove these
with the 5mm Allen wrench. Leave the
cover attached to the clutch cable unless
you intend to replace the cable. as the
cable is long enough 1o allow the cover to
be setaside. out of the way.

Now you have the flywheel and the
sprocket side of the engine exposed.
Before we can continue it will be neces-
sary to remove the flywheel. so let's note
aword of caution. Notice that on most all
magneto ignition cycles the flywheel is
threaded on the inside of the area that
surrounds the nut holding the flywheel in
place. This means that there is a special
flywheel puller to do the job. Do not try to
pry the flywheel off, or do not use the
“claw’ style puller, as the first thing you
may succeed in deing is breaking the
flywheel.

Rather than make yourself a new |

problem, first put the cycle into highest

By John Larsen

D bly of the Bult

gine is simple. R | of the
right and left side crankcase
cover is the first step. A Smm
Allen Wrench removes the case
cover SCraws.

|

gear {in this case fifth gear). and then put
on the rear wheel brake. Now begin to
remove the flywheel nut, and when you
have as much tension as possible against
the nut, take a hammer and strike the
handle of your wrench a sharp blow; this
should break the nut loose. There are
several good tools available to hold the
flywheel for this job, and if you have
them, by all means use them. The reason
we mention the rear brake method is that
we realize that very few of these tools are
found outside of a cycle shop.

Now that the nut is off, remove the
washer and lock washer behind the nut
and insert the puller. Make sure that the
inner screw of the puller is backed off all
the way and then thread it firmly into
place. Accept no substitute for the proper
puller. If you don't have one, you can
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To parmit splitting of the

the mag

must be

removed. Holding the right side
flywheel or placing angine in top
gesr with rear brake applied
permits magneto nut remaval.

4

Beafore the breaker platais
removed a line should be scribed
on the plate and the crankcase.
This will ease ignition timing
when reassembliing.

purchase one from the dealer or he can
remove the flywheal for you — the job is
quick ‘and simple. One final word on
flywheals. Do not hit them with the
hammer 1o try to knock them loose, You
can knock the magnatism out and render
the magneto useless.

With the flywheel off, you can now see
the coils of the ignition system, They are
attached to the mounting plate, which s
held to the engine with throe brass
serews. Before remaving the screws,
take a small chisel, or sharp awl, and
make a small mark across the mounting
plate so that there 15 a similar mark on

Continuad on pago 80
30

One special tool is used to
remove the magneto flywheel
from the crankshaft. Be sure the
tool body is screwead into the
flywheel completsly before
tightening breaker bolt.
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Removal of the six 14mm nuts
allows the head and cyfinder to
be faken off. Four of the head
nut studs go through to the
crankcase and two are integral
with the cylinder.

Before pulling the cylinder off the
pistan, place a clean rag in the
crankcase opening. This will
prevent any broken rings or
foreign particles from dropping
into the crank assembly.

The 200cc and four-spead models
have seven nuts from the
crankcase holding the cylinder on
rather than through studs from

the cases to the head.
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Taking the piston off is
accomplished by removing the
wrist pin retaining clips and
pushing out the wrist pin. If the
wrist pin can’t be pushed out.
heat the piston slightly with a
torch. Do not pound out the pin.

To take off the clutch and right
side flywheel, the clutch springs

9 and crankshaft nut must be
removed. The clutch, flywheel
and primary chain then come off
as-a unit

Remove the collars and spacers

from the tr t

10 and crankshaft and set them
aside. The 4-speed and 200cc
models hava a collar on the

clutch shaft anly.

g ] i
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BULTACOOVERHAUL. ..

Continuad

the case of the engine. If the engine lacks
such a mark, this will come in handy
when you re-assemble the engine. Re-
move the three screws and unplug the
black and yellow wires from the small
block located below the mounting plate
The later models have a third ground wire
that will require removing one of the
10mm headed nuts.

The round plate which surrounds the
crankshaft under the mounting plate is
the engine seal retainer. This is heaid in
place by six 10mm headed screws. It is

not necessary to remove the retainar to
split the cases. but this is an excellent
time to replace the seals,

The cylinder and the cylinder head are
held in place by four long bolts that run
from the cases up through the cvlinder
head, This is true for gl Bultaco engines
of 250ce or more. The Pursang and Mk 1]
and Mk Il Matador have two additional
short head bolts which complete the six
bolts found on the cylinder haad

Remove all of the nuts from the bolts,
and the head. cylinder. and head bolts
will slip off. On the 250cc four-speed
engines. yvou will find three more short
baolts holding the base of the cylinder on;

3

AVON fairings -
for BMW! p

Protection

Avon faivings provide maximum protection
from weather, insects, and airborne hazards.
At turnpike speeds, vou ride in a breeze, not
a blast. The machine stays cleaner, you stay
cleaner;, and in the event of a spill, your Avon
faiving can protect you end your machine
from major harm.
Increased Performance

Avon streamlining allows better wind pene-
tration, can increase top speed 10-15 mph
and fuel economy 12%: percent. Riding be-
hind Avon fairings, wind pressure and nofse
are redueed te o minimum, factors that quick-
Iy tire an unfaired rider. Two-up riding is
algy more fun . ., vou ean talk without show
ing. Surrounding ov approaching traffic is
alas eagier 1o hear,
Improved Cooling

The fairing shape actually increases evlin-
der cooling. Low pressure area behind shell
helps siphen large quantities of air over evlin
der {ins, For summertime riding, & removahle
wheel aperture gate permits an increase in
airflow over erankease amd vider,

Storage Area Incrensed

."I-'Ta|'l*:1. ﬁl""-{".a. ele, Bre l:'.‘l:-iE]!.' stored in 714
by 10 inch glove boxes located in facia pansl,
Panel is alsg eonvenient area to meunt addi
tianal instruments,
EAST COAST ST, Butler & Smith, Inc.
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Avon AV.22 for BMW, $104, 50

Easy Installation

Average installstion time -, . 3 hours. Ne
Eprl‘:iaE tools or skills are recarired. Mo weld-
ing, drilling or ciilting Attochm hardware
is eadmium plated or finished in baked enam-
el Complete instructions outline step-hy-atep
instaflation procedures,

Beauty nond Maintenamnee

Sleek styling by Mitchenall Bros. of Fng
fand graces the BMWs classic Hnes | .
creates a troly distinetive and personal ma
chine, Color pigments added to fiberglass
resin provide permanent bard wearing surface
that won't chip or deteriorate, Colors avail-
able are hlack or white _ . . r{e'si;"m-c{ o m i
eriginel BMW factory finish. Windeereens
are available in a choiee of heipghts, Nesian
permits maximum acooss Lo .;'.;',||'|1|'|'|4':.,-|I:I serve
iced components, Routine work dore ot re
quire fairing to be removed

e

: FREE Brochure Material

Just ottach completed coupen te o postcard
and mail ta: PABATCOD, Box 327, Athena,
Cregon 9FEI 3,
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these also must be removed. If wour
engine 15 a 100cc to 200cc four-spead,
seven short bolts hold the cylinder ta the
CASeD,

Mow the piston can be seen, aswell as
the connecting rod assembly. If you do
not intend to sphit the engine casas.
immediately stuff a claan rag inta the
area below the piston to insure against
dirt or grit getting into the crank area.
Mow remove the piston by first taking the
two wire wrist-pin retainers out of the
sides of the piston. The cases can be split
by leaving the pistonin place, butitis not
a good idea bacause tha piston can be
marred or damaged by accident whean
you are working on the cases. IF the
wrist-pin does not push out, heat the
piston with a butane toreh, and this
should frea the pin,

Mext, let's go to the other side of the
engine and prepare lo remove the
primary drive cover by taking off the shift
fever. You will want a fairly large pan
undear this side of the engine, as approx-
imately 50cc of primary oil will remain in
the area after it has been drained. Use a
Bmm Allen wrench to take the seven
screws out of the cover, When they are
out. bump the cover with the heel of your
hand, or a saft-headed hammer. to jar it
loose

With the cover out of the way, next
remove the lock nut from the drive end of
the crankshaft by holding the large nut
with one wrench and backing off the lock
nut with another. You may remove the
large nut with the rear brake method
mentioned carligr

Before the primary drive sprocket and
chain can be removed. the clutch itsalf
must be dismantlad, as the chain has ne
master ink. The clutch is held together
by six 11mm head size nuts and these
are all held in adjustmant by a lockwire
Remowve the lockwire and keep it in one
[Eece 50 You Can l':_‘.ﬂ‘.:il.:'l,.' iUt a new one thea
same length when it is time to re-
aszemble the engine. Take the six nuts
off. and the clutch plates will be free for
removal, Take the clutch plates out, and
be sure to stack them in the same order
a5 you removed them. Thisis a good idea
on any maka of cycle. as the plates will
have worn in tomate each other

Moww you are ready to remove the third
essantial nut which holds the clutch hub
in place, Both the primary drive sprocket
and the clutch hub will fit their shafts
snugly, and they may be pried loose. Do
not, however, pry against the engine
gasket area, as you may damage the
mating surface and cause future ail leak,

When the primary drive assembly is
off, you have only to remove the bush-
ings or collars that fit behind the sprocket
and clutch, Slip these off and you will
notice that each shaft has an "0 ring
behind the collars. Remowve these and the
shift mechanism, and you are through in
this department. @

Continued next month
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BULTAC

An invaluable how-to for owners of the Big "B from Spain

The enly thing that has yet to be done
befora the cases are tackled is to remove
the twelve 10mm headed nuts from the
right side of the engine. Don't forget the
additional Allen screw that is looated
behind the front upper motor mount. You
can leave the sprocket on unless you
wantto eventually remove fifth gear from
the cases.

You are ready to go on the five-speed
engine. The four-speed model may have
a speedometer drive gear which 15 lo-
cated under the engine and held in place
by a tangular plate. This will have 10 be
removed and the drive gear pulled out. It
will also be necessary to remove the
brass sleeve that houses the drive gear.
Thiz is done by first removing the lock
screw and then reaching inside with a

wtool (2 heavy spake will dob and sliding
the brass slesve out about an inch. Now
iet's splitthe cases.

The best way 10 do this i5 o use
Bultaco's ool which s desianed for this
purpose. The puller screws on to the
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primary side of the engine with fourcasa
screws, and the tightaning of the bolts.an
the puller has the cases apart cleanly m a
matter of minutes. Maze: If at any time
the cases do not want to part easily, you
have everlooked somathing, probably a
nut or that Allen screw by the engine
rmount,

In all cases when splitting the enaine.
it is best to first heat the engine on &
hotplate or oven 1o 300 degrees to avoid
the bearings scraping metal out of their
sopts and then n the future spinning 1o
the cases

What if you ar your dealer lack a tool
such as the bne mentoned above? We
have 1old you the best way toide the job,
sowe'llinform you of the waorst— so you

won't be tempted, The worst 1S 1o start

wedging between the casa halves with
screwdrivers or other tools. |t can be
done this way, but unless you happen to
be a gentle expert. you run the risk of

ruining the cases. Let's do it by the.

fallowing methad

By John Larsen

ol gt

Take out the twelve 10mm

them. If a speedo cable is

11

attached, remove it from the

bottom of the case.

First remove the seal retainer and
check the keyway of the clutch driveshaft
1o besureitisfree of any burrs, Then heat
the cases. Using gloves: hold on to the
primary side of the heated cases and tap
an the ends of the clutch driveshaft and
the gnd of the crankshaft with a rawhide
mallet or soft-headed ax to part the
cases. Mever hit the end of any of the
shafts with a steel-headed hammear, or
wau will ruin the threads and tha shaft,
Hold the case half so that the lower half
of the case can fall freg

Now as you part the cases. you will
nate a featura that has made the Bultaco

. @ngine a faverite among many machan-

ics. The engine does not, we repeat, does
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serews and one Allen screw from
the saeal retainers and remove



not, explode into a hatful of pieces. but
rather; if you have followed the preceding
steps carefully, you will find that all of the
gears and the parts remain in place and
are wvery straightforward, Just carefully
abserve whatrelation the partsarein and
put them back the same way, and you
can'tgowrang.

. On the five-speed madel, the anly
‘washer ar spacer to be found will be the
spacer that fits between the gear and the
case on the kick-start shaft on some
models. On the four-speed bikes: the lay
shaft may have the following spacer set-
ups depending an the vear and type: For
example, if the lay shaft is a sohd billet,
no washers: if the lay shaft has enly
fourth gear attached to the lay shaft,
there should be a spacer on the first gear
end, if all the gears are separate and
removable from the fay shaft, there
should be a spacer on each end,

With the'work done inside the engine,
itwill be time to go the other way. If you
have removed the gears from the trans-
mission, replace them and run them
thraugh the gear changes by turning the
sprockel shaft. Make sure they all work
correctly. If yoursis the Labito, Campera
ar MK Il Matador, ane of the shift farks
will have a cut-away area on the inside of
the fork to allow the fork to clear fourth
gear. Make sure thisis in place, and it will
save you a later teardown 1o doitaver.

Before assembling the case halves an
the five-speed, first remove the spring-
loaded detent that meshes into the shift
drum-and also take out the pawl mecha-
nism that turns the drum. The latter is
held in place by three screws found on
‘the gutside on the pnimary drive side of
the engine. This makes engine assembly
much easier and avoids the chance of
either of thesa assemblies being jarred
out of place as you assemble the engine
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MNext take a careful look at the mating
surfaces of the engine and remove any
dirt or pieces of gasket which may have
stuck to gither side. If there are any
gauges of burrs, you may want to coat
them wath gasket seal cement before
putting the gasketin place

One last note 15 that we find it a good
idea 1o replace any questionable seals,
bearings, or "0 rings at this time; be-
cause now itwill take only a minute to do
50, |t will save your opening the engine
again if they fall at a later date. The
necprene seals should have a knife-like

12

Heat the cases to 300° in an
oven and attach the crankcase
puller. If a puller is not available,
tap the shaft ends with a rubber
mallet while holding one case
half in the air after the cases
have been heated.

13

Using a crankcase puller is the
easiest and safest method of
splitting the case halves. Keep
the clutch side up to keep all
internal parts in place when case
halves split.

edge on the innerside where they touch
the shaft, and all ball or roller bearings
should turn freely with no trace of bind-
ing or roughness. When in doubt, re-
place. Once a ball bearing gets rough, it
won'tlast leng.

Wa realize that the preceding informa-
tien sounds logical and perhaps not
worth the mentioning, but you would be
surprised and shocked, if you're paying
the bill. at how many professional-type
mechanics do not take the time to do
these things.

' Now reheat the case half and start the
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After the crankcase halves are
separated, observe the assembly
of the transmission upon remaoval.
This will insure correct assembly
of the trans.

wedge and check again until the crank
runs true.and smooth.

MNow that you have the cases snugly
back tagether, beain to tighten the
twelve 10mm headed nuts and the Allen
screw. Do not over-tighten _thase nuts,
but rather grab the wrench as close to the
beginning of the handie as passible, and
ughten firmly in a cross sequence around
the crank first. Ifyou getouton the end of
your wrench handle to tighten the nuts,
you will get them too tight The best way
Is to obtain an inch-pounds tarque
wrench and give these nuts 80 Inch-
pounds,

Now you can place the engine back
inta the frame and re-install the clutch
and primary drive assembly. The clutch
hub nut should have 75 foot-pounds of
torgue. Be sureto put the "0 rings back

case halves back together by inserting
the ends of the clutch and crankshaft
through the bearings of the case. and
slide the cases together gquickly. It is
easier to heat only the free case half and
by sliding them together rapidly you can
probably get them together before the
heat begins toequalize betweaen the two,

The only place the case should hang
up on re-assembly is where the crank
meets the crank bearings. If necessary,
you can tap the arga that holds the man
bearngs with-a hammer and a block of
wocd, or a plastic-headed hammer
Never pound on the cases with a stesl
hammer, Be sure the shift drum and the
fork axle are in place. and the cases
should come close enough together so
you can finish the job by tightening the
twelve bolts that hold the casestogether,

Note! I the cases require much ten-
sion atall to draw them together, you can
be pretty sure that something is the
matter. |f you have any difficulty at all,
stop and take the cases spart and have a
logk. The only place you should feel any
resistance is where the crankshaft slips
through the crank bearings.

This sama rule will generally apply 10
any and all two-cycle engines that have - = —
cases that spht vertically, One thing to Check all of the ball bearings for

watch for is the crank being pinched, This wear and replace any that are
happens when the cases come together l 5 doubtiul. Heating the case half
and they bind on the crank and try to around the bearing will allow the
force the heels of the crank flywheel bearings to be removed and
together. Check by runnming the crank installed easily.

through and watehing for run-out
Spread the crank by spreading the heels
of the crank apart with a chisel ar a
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on the proper shaft Also on the dupiex
chain modals, it will he easter to install
the shift mechanism befare you réplace
the ¢lutch hub, For the clutch. adjust the
springs by screwing the nuts in until the
springs are compressed firmly, thon bock
the nuts off three twrns for the sieel
models or four turns for the necprene-
coted plates. Dan't lockwire yet, as we
arg going to check the clutch when we
kick the engine through,

To re-mstall the cylnder and pistan,
first stuff a rag in the cases to prevent any
fareign objects fram falling into the crank
area. Place the piston pin through the
piston {ar encuah to hold one of the
spacer washers-and then make sure the
needle besring is in place on the upper
end of the rod. Slide the piston pin
through the connecting rod end. When
the pin has cleared the edge of the needle
bearing, shp the: other spacer into place
and finish pushing the pin thraugh

Before you give the pin its last push
into place; insert the wire wrist-pin re-
tainer and let the pin come up against it
snugly. Never re-use these retainers, but
insist on new parts. Place the othar
ratainer in the-opposite side of the piston
and align the piston rings with the stop
pins found in the ning grooves, Hold the
piston rings n as you shp the cylinder
down so they won't snag.

With the cylinder home, you can now
install the eylinder head, The tightening
sequence on the hoad is to tighten the
four long Bolts first and then tighten
down the two short head beits, Do this
by eonsidering the four long bolts as the
corners of a square. With this in mind,
tighten first one corner and then go to the
opposite until you have done all four,
Then go to the short balt nearest the first
long bolt you tightened and finish with
the orher short bolt, Tighten these down

va little at a time and repeat the pattern
until you have 12 foot-pounds of torque
on the bolts. Never cinch any head bolts
down hard withoul following the pattern,
as you can easily distort the aluminum
cylinder, This ughtening 1s critical. so
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The only drag incurred when
pushing the case hafves together
is when the crankshaft contacts
the crank bearing. A few taps
with a hammer and piece of
wood shouid push the halves
together.

borrow a torque wranch If you dan’t have
ane.

Toinstall the ignition point plate, place
itinits recess and rotate untl the marks
that you made ling up, You can then
tighten it down and back into alignment,
Replaca the flywheel after placing the
keyn the proper position, Re-check the
timing and tghten it down 1@ 75 foot-
pounds targue. Since the opposite side of
the engine still has-its cover off. you can
place a wrench on both nuts on aach end
of the crank and tnghten both at the same
time,

Mowe, replace the kick-start lever and

kick the engine through whilz watching.

the clutch mechanism Make sure the

pressure plate. on the clutch does not, |

wabble when the clutch is disongaged,

16

Removing the three screws that
hold the shift mechanism in and
taking out the shift detent out
will facilitate ease of reassembly.

When placing the case halves
back togethar, heating the upper
case half will aflow it to fall into
ploce.

as this will causa clutch drag. Adjust the
cluteh nuts until the pressurn plata runs
smooth when you turn the engine.

MNow you can lockwire the pressure
plate and re-install the primary clutch
cover. The primary side of the engine
should be filled with 300cc of 10 SAE oil.
Fill the gearbox with 600ce of 30 SAE
weight, You will have to add morg than
the normal amount to both the gearbox
and the primary sde, as you will have
d_tained out more than a normal amount
of |lubricant when the engine was dis-
mantled, Be sure to tighten both drain
plugs firmlyin place,

We are ‘at the place now where the
final wgnition timing will have to be
chacked, On the Pursang, the ignition
points should break open when the pis-
tonis 3.8 and 4.1 mm before top dead
center. The Matador peints should open
between 3.0 and 3.25. Use a Vermer
gauge or dial indicator for this, and a
timing light is necessary for agcuracy, If
you lack these tools, have your dealer sat
the timing for you. Timing is very critical.
Poor perfarmance and piston seizure can
result fram improper timing,

By now, you have only tore-install the
spark plug, the flywheel cover and cinch
the kick-start levar down — and you're
ready togo

That's tha name of the engine game
when you're working with BULTACO, @
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