Square Barrel Engine Manual Service Manual

MAICO

Service Manual

SQUARE BARREL
ENGINE SECTION

NOTE: ALL THHEADS ARE AIGHT HAND
(Clockwise to tighten - counter
elockwise to loosen).
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Preparation For Disassembly Of The
Engine

1. All dirt, mad, dust; and foreign
material must be thoroughly re-
moved from the exterior of the en-
gine assembly before removal and
digagssembly.

I1. Enﬁinn semoval And Dizassemhly

1. Drain the transmission oil by re=
meving the drain plug located at
the underside of clutch cover just
ahead of the foot rest., The plug
has a 17 mm hex, Remove foot rests.
The transmission/Primary holds 1000cc (1 Liter).

2. Remove rcarburetor - medium Bcrew
driver.

Meconnect wire to coll i motor-
cyele 1s equipped with external
¢coll, The coll is located under
the gasoline tank.
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Remove the ignition cover - me-
dium blade screw driver. Not
necessary for transmission re-
palr.

12, Remove the three screws holding
the magneto housing - medium
blade screw driver, Not neces-
sary for transmission repair,

13, Remove the electrical wire goling
to the coll from the points and
pull through the case removing
the rubber grommet.
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« Remove the magneto rotor =- small
Amiver Emm vrenah
impact Elide ham@er puller. We
the use of a slide hammer

Y s L

recomuend
puller as 2hown.,

15, Remove cylinder head
gocKEaT .
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16. Remove cylinder

To remcve eylinder with engine in
the Srame, remeve the studs with a
small vige grip pliers. FPush the
piston to BDC and remcve the cylinder.

17: Remove pin clips - needle nose pliers.
Push pin through and remove piston
and bearing. Note the shop towel In
the top of cases to keep forelzn
objects from falling into the lower end.
Lo pot reuse plston pin clips.
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18. Place engine in engine stand

wd+H AalnEak csta 13w
Wlth Clutch vl il
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Mesgsure the plston and measure
the cylinder bore. If the cylin-
der bore is greater than .006
inch, replace the plston. It 1s
wige to check the cylinder bore
in at least 3 places; top,; mld
and bottom to be sure that the
cylinder ig round and 1s true
from top to bottom.

Rebore when the total delvation
in the cylinder 1g greater tThan
.006 inch from a2 new piston.

A nmew platon shall have .002 inch
clearance between plston and
eylinder wall measured at bottom
of gkirt. The machine wlll re-
gquire 75=-100 milee bresk in prior
to racing.

The piston rings shall be eheck-
ed for end gap. A new ring has
010 inch end gap. When end gap
gxceeds ,016 inch replace platon
rings .
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Remove:

A. Klek Startar
1. 360-280 - Hemove snap ring
and loogen pinch bolt =
lce plek and 17mm wrench.

YOO-501 = Remove 6mm bolt =
10mm wrench.

B. Remove seven Gmm gerews from
the cover - medium blade
gereW driver.

Pull thae cover sgtraight up

For sarvicing eluteh with en-
gine in the frame, lay the
machine over with the right
gide down. Pull the plastic
transmission vent hose out of
the case just above the chaln,
Turn the hoze 180° so that
transmission oll will not run
out: Having the motercyvcls
level will greatly assist

wvhen replacing the clutch springs.

Remove the clutch snap rings
with special puller and two
gmall blade screw drivers.
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23. Remove by hand the clutch plates,
cluteh gulde, and note direction
of fiber plate and spring stack

up .

24, Clutch spring height
new ,075 = replace ,070
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35, Clutch spring heavy 360 - 400
Place two springs face to lace,
then add two more sprlnge one
on €gch slde; making a st of
b springs. Use 1B springs, ma-

king & 1/2 gets. Twenty eprings

may be uged = 5 gets - for more

gspring pressure.

Clutch spring light 501 and

early oval barrel 250 and 360,
Take twa springs face to face
for set of 2. Use 20 springs,
making 10 sets of 2 springs.

madel 400 and
utches that are
Ikt model uses ]
shHowr above,
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Thieg picture ghowe thea proper
sequence of assembly for the a
eteel elutch., It is recommende

20 gprings whan reagsembll

. B |
11
A

-

d
ng .

uge

For 250, 3&0 and early 400 only.
One fiber plate.

Thickness new 150
Thickness replace 145

Driven plate = & required.

Thicknags new 050

Thickness replace .045

Fiber cluteh is used

4
will have nho wear.
flatnees.

Driving plate i reguired,

Thieknegs
Thickrness
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~LUTCHES

Na. 250 & 380 fibar clutch
5 fiser plates W gteel plates 18 to 20 springs couble

27h, 250 & %00 steel clutch. 20 springs double

e, H0O & S01 biz clutch
First design big clutch
used in most 1971 400cc
ROto CIOSSErs.

B steel slpined plates
7 fiber plates

1 terminal plate = Snap
ring it into terminal
plate groove.

ote: Clutch body {center of
clutch that is sipined)
ig lonzer on lst. desigr
cluteh tham 2nd desizn.
This elutch usas 210
springs stacked single
4% 0 G £ €3 €3 €3 40 €

Note: The cluteh plates
shall be installed te
throw the oil out.
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274, Second design biz
elutch used in all
1972 400 & ESQ0les models.
5 steel splined plates
6 fiber plates
1 terminal plate, The
narrow machined ring
goes outside. The wlde
machined band zoes
inzide,

Hote: This clutch body {(center
of clutch that is splined)
is shorter than the lst-
design=

This clutch wuses 18
springs stacked single
(Y C¥ 03 €3 O) €3.6) L) L)

Note the heavy washer betwesn
the inner £ outer clutch bodies,

The spacer ring not shown
may go either on top or
under the spring washers,
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NOTES TYPICAL TO ALL CLUTCHES

The clutch plates shall
be installed to throw
the ¢il out,

The clutch throwout
bearing requires 14
ball bearinzs on all
models.

Note: The clutch nut must be
installed with "Loctite".
If the clutch nut comes
loose two gears will
engage at the same time,

27e, This is the engine

flywheel used on the
501 only.
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28, Remove the lock tad from the
clutch gulde nut by lifting out.
The lock tab is reuseable.
shown is a new lock tab and one
properly bent to secure the nut.
Mot used In 501,

Uge Loetite on the
cliteh RUTs

NOTEx If tha elutch nut comes loose

the transmission will engage
two gears at once.
=]

29. Remove clutch center - special
cluteh holding tool and 1Tmm
socket.

Hote: Femoving the clutch center
without the Speclial cluteh
tool can cause damage. This
damage will cause the clutch
plates to bind up and the
cluteh will slip or mot
proparly release,
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0. Pull slutch center

from clutch

cage , remove bronze bush.

Zemove clutch case and primary
cehain and cluteh thrust washer,
HNote conditieon, if bent or
greoved replage washer,
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ne sprocket
R0-400ce Femove lock tab

m engine sprocket nut -
ehizel and hammer.

Keep the flywheels from rotating
by inserting pin between comnect-
ing rod and case, Remove sngine
sprocket nut and lock washer,
pull sprocket, and spacar.

Tools, 3/8" pin, large screw
driver apd 24mm wrench,

Hote the pin that keeps the
flywheels from rotating., The
pin is inserted between the con
rod and tha engine cases.

EQ0lec not shown

Remove sprockel nut

Remove external flywheel
and the spacer ring.

Hote: When reassembling, grease
back side of engine sprockat
mut. Do not geease lock washer
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Remowve lock tab, shift linkage
cover plate, and shift linkage
pull rods 10mm wrench, chisel
and hammers oes MNisc,. sectlon

for proper indexing of shift

mechanism when reessembling,

- = 1 L
have elght

Ws . Large

Late model 250, sll LOC'm
and 501's have seven internal
cage screws and one externzsl.
Large blade screw driver.
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Remove spring Crom hook rachet =
needle nose pllers.

Remove left hand case - by hand
and rawhide hammer.

Remove crank shaft assembly -
by hand.

40, Check flywheel aligrment by ro-
tating on knife wdges. Max, mis-
glignment is 002 inch at the end
of the magneto shaft, re-align If
pecessary, This must Yo done by
a motorcycle shop or a machine shop.

It is suggested to reassemble the flywheels using
Loctite grade 35 and Loctite primer grade T. To
digassemble loctited flywheels heat to 450=-500° F
in an oven. Do not use & torch.
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The ponnecting rod slde play shall
inch when new. A

fzelar uge may replace the dial

i The thickness of the

tig end of the connectlng rod when

naw ig ,665 to 670 ineh. It

ig permissable to have mores than

(020 if the connecting rod has

worn into the flywheel surfaces

The r&ference dlstance scrogs the
flywheels 1s 2.475 - 2.4090 inches.
This dimension should be used as
a reference only g the measure-
marnt af the alds clearance of the
rod ig the only accurate method.

43, Remove shifting fork spindle by
kand, Cheek to see that 1t is
nct bente

Aemove gear ack = by hand.
Mote the sh + Some trans-
misslons do not have shims.
The s=hims econtrasl the lst.
gear tolerarnce to O0- 3Imm
(.012). If the transmission
ig improperly shimmed it 18
possible to sngzge TwWo gears
AT Ornca.

g
im
fi
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Ls, Aemove main shaft and shifting
fork from lower seroll - by hand.

Grind hers l
v030 Inch Max. . Femove lay shaft and shifting fork
from upper acroll. CHECK to see 1T
-, the ghifting fork on the lay shaft
iz not touching second gear on the
main shalt. I 1t 15 touchlng,
grind for clearance.
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4T. Gear gtack showing the pasgltio-
ning af the shilifting forks.

When Fitting & new lst gear toc
the lay shaft be sura it has the
game amcunt of Internal clearance
{slop) as the 3rd gear on the lay
shaft.,

Close Ratio
3 iy
22 22

16 13
1.23 L.0

Wide Ratio
1 4 3 L
i4 18 21

&
23 18 e "
2.8 1.79 1.%29 1.0

Primary Fatie 18/39=1.EB6

#Close Fatic gears are ussed in the wide ratic
transmissicn at these locatlons
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Replacing "0" rings on shiftin
cam spindle.

Remove engine seals and reinstall,
Cases must be heated approx. 250°,
UFse an oven o hot P
g torch 18 not recomnm

Sbk=, B0l sngine sesls
are s=xternal 1o
the main bearings.

55, Cases must be heated approx,
250°F for removal of any bearing.
The screw drivers are pointing te
the bearing lecations.

crank shaflt
Femcve bearing race by locally
heating race red and wedging a

sharp chisel behind the race. ag

chigal lightly with hammer. The
race may Eu removed with a blade
suller once it has moved. It is
zsuggested that the local motors
cycle shop performes this cperation,
Tha seal land must be checked for
any roughness caused by race removal.

The engine is now torn down far
encugh for major servicing. Do
not disasgemble any further un-
legs absolutly necessary.
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FRamoaving tha felt wlck and re-
talnlng epring.

Removing the clrellp from the
ghiflting pawl.

Removing the shifting pawl.
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TECHNICAL

SECTION
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Shift cam busgh and shift paw]
gtud zre not normally removed,
however, Af worn, they are
avallable from Malco parts dis-
fributor.
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64. Carb adaptors, and alr cleaner
ASSY .

Almrmiaar
Tllimg i

PRy I e tbe Ignition side asgembly showing

CIPLET

st A}, Pl gngine seal, roller bearing, and

| = 0il seal.

501 engine meals are externa
to the main bearings.
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Drive side assembly showing seal
and ball bearing.
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BB TECHNICAL DATA

Inginei

Twoestroke, single cvlinder angise
250os EOQee
Ve Jdbes
12,3:1 1%l
Fegular petraol
Petrolewm type racing =11,
eag. Casteol GF 50 Wi, mixing
ratic of Mzl (54)

dAEles
Sdloe

Dizplédcenmnti
13:1

Conpraigisn ratis?
Tusls
Lutploationy

Fowsr transmisslionr

cever dlse soto-cross type sluteh.

Frimary transmission by dual rew primary
chaln L9T = 397 (1.B6 To 1)

Secendary transmlsslon by chals drive

5SE" x L/4"). 12 testh on gearbox sprocket
and 3 teeth on rear wheel.
we® Teongmigslon WO0 13T
Z50 BL1T
Bl 13T
LR 137
3510 11T
501 13T

L4
52T
52T
55T
SOT
557

rear
FaAr

front
FrOnNT
Frent
Frant
frant
front

T Transni=zalon

SR Do

W Spaed Haavy Duty

“Tﬂ I‘IEII

Moto Cross Croas Countoy
1.98% to 1 2,78 o 1
1,582 1.73

1,23 1.39

1.8 1.8

Transmlezion

st
ara
3rd
4ih

1 quart

Tfransmisslon oll EAE 4Dwi.
for 80, EAE 90wt gear
oil for 08 L SOL.

0Ll -capaslev:
311 recconendationt

TarureTer 159 upn 501
Jng: 1347100

Main jeta Llag 18%

tdling Jeti 13 .1

lendle jat: 280 2E3

lomdle position: 3 |

klr seraw epening: 1 172 1 173
e Fllter:

Heto=oross type with paper element.
‘Lgton & Flywhael datat

Flywhimel assembly., Silda play of coeanscting
rod shall be .0l9=,000, ERsaplaca 023 oo
TaaTer,

ilstance across flywhesls outslde to outside
2,478, Rafarenca anly.
RBun sut whan supported on bearing areas &
wmanyred 4t sxtrene and of magneto Taper
Jall ot eoeed 003 Inch,

siming mids Pearing - ap & dowm play 010
inchk mex.

iskon ring end gap - 003 pee inch of
[anater,

ylinder slesve te evlinder nes 013
interference when replacing tern nleeve
“g = ,008=,00E [ntarfersnce.

fston te eylinder elsarencs 092 Inch

or 250 kL aDd, 501 shall be 0025 inch.
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Ignivions

Appt, nagneto separdte high-tensien esil.
Tining: 250=2,%98T0C, WOD:3,6 BTDC,

§31=1.6 BTRC

Lontact hreaker gaps

Epark plug: Champlon

NaEeG0l

SOl DIE*(0.35-0,45)
LIS=250, LaG=nid,

Frame;

Trame (s welded chromenolyldenas stesl.
Pivoting pear arm ln rubber bushings.

Front fook:

Oil-damped telwscopic fork, 7 Inchsa
mowement. Ol capacityr gaz (0,3 litre)
par fork lag. Ofl recomendation: Engine
oll SAE 20=50 depending on tesperiture,
rlder and course.

FThaslsl

Fronty 3.00w 21% with sato-erass tyre.
Faary L, 0M1iB" with meio-cross tyre for I5C
4,5018" with moto=crofs tyre for &00E501

Brakes:

rear: diam. 168030 mm (B L/1EVml 3/)16Y)
fronty dlam, Lu0e3d e (5 L/3"=L 3716")

Saddlaer
Hoto-cross TyDE.
FootresTE:

folding Foorrests A% & 57 angle.

Fusltanks

Fibarglasa fueel tank
Capacityd 7 1iter (1.9 Gals)

Dimansionn:

Whaslbase:s S4® (1375 mm)

Saddle helght: 31.5" (D00 we)

Gedund clearance: T [150 mm)

Py welght:s $50cor 107 kg (238 1b.)
40Doci 105 kg (231 Ab.)
Eolesr 107 kg (239 1b.)

Ssrwwed joinks:

put for nagnetoy 10 ih.ft. (1,7kpm)

Mut for cutput chainsprocket:$0 1b.fe.{Tkpn)
¥utas which hold the cylinder head to the
eylisdary 15 Ib.fr.{2.Skpm) fop 250 & LODOY

7% 1b.fr. (3.5kpn} for 501

Engine pounting baits: 28 1h.ft,{3,5kpm]} Smn blis
35 Ib.ft. (S.Jkpm) for LDmm bolts

Hyea which hold the baaclpg belta far the rear
uhes]l piver army 25 Ib.Fr. (3,.5kpm)

Clutch mut = 53 fool Lbs.

Ergins sprocket mut - 35=5% Foo@ lba.

countar shaft mut - 40=30 foot lhs.
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