Balancer shaft servicing
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Balancer shaft service

Stripping and reassambling engines with balance shaft
arrangemaents involves certain procedures particular to
their type. Hare we show how to tackle 8 bottom and
overhaul on the relevant models made by the big feur

Japanase manufacturars.

Honda 360 vertical twin

Balance shial1s are used in some engdiies.
im onder 10 make the mistor smaoather by
d:mping ont vibrution and o provide
ihie rider with & mare comioruble ride
Moad shigle cylmder and paraflel fwin
engines counlérhalinee the reciprocal-
ting mass of the piston and upper con-
mecting mxd sasembly with a werght in
the crankshall (see papes 56- 500 How-
cver fhin alone s only partly sucoosdil
In reducing vibration and manufaciur-
am have 10 reson o ather means ta
reduce 118 effect Rurther. Engane mount.
ing wrangements soch s Notton’s
Tk wtac mountings, wnd o her vibratam
damping detaile, such ts rubber misum-
cd handlebars, are some examples.
Ome sobution to this problem s the
use of counierbalancing shafte, fiied
in ihe crunkcase and driven from the
erankskafl, The shalis are fined with
out-l-halinee weights which generie
thair own forces when rotated 1o et in
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eppoaiiion 10 thosy set up by the crank.
shafl. Thiss the e fores effectively
canoe] gach other oul. OF coirse the
forces atill oximt w0 the crankcae mue
e righl encragh ta contain them and e
them act ugainsi one another

It pracice there are (wo nsans. of
armanging halunce shults in an eogine,
depending on its design. In the first cuse
there in the single and the 360 degree
paraliel twin cylmder engine which hoth
share the same balancing problenms.
Such rwinsane more likeby vo suffer from
vilration becawne they run a1 3 higher
crankshall speed, wually hove o larger
cipuacity mnd probably o kess g crank-
vase struecture. However, the even firing
of the twin may be an amset, For these
types of engne iwo balancing shafis

wre peowwsary, hoth rotating m the
ofposite difechon 1o he crankshafl,

In the wecomd case. where a 180
degroe crankshaft layout s wsed for o
parallel twin, the design problem i
different, and the reduction in vikrataon
can bo obtained with a single shaft, with
twn halance weights o IL running in
either direction. On o d-stroke engine
the |80 degree lapoul gives an aneven
firing interval but ihis i scceptable amd
COMMON  proctios on  many  fwite
whether they are fintad with halancer
ahalts or not (g 75

Counterbalance shalls are alwiys
{lasedd im the crankease of the engane and
wihhen pweor ae wed they are witiated i
front und behind the cronkshaft. The
whalts may pol be in o dineet line with
wkch other, and waaally one lies on the
horizontal crankahill nvisund the other
15 oifset; thie liyeut assis further fi
cancelling out the minor owt-of-halance
fonors,

In mewt cases uceess 1o the balance
shutfis o oblaioed by aplitting the
crunibcass in the mormal monner vo that
i work nesds to e carmied oot on idems
siach wa the crankshalt or bearings. the
e e shaa s ) cam be dealn writh g1 the
sme Hme. In some cases the halance
shafis have 10 come ont hefore the
crankahift cun be removed, bist if not it
makes sense 1o remoi and inspect the
balance assembly purts anyway, having
already earred oul s nuuch of the di-
mantling work |t may alo be neces-
wary Lo strigs the halance ehalts or thet
drive becamie of fauls in them, und, of
course. i this kappems the oppoartunity
shewaled be taken o nspeci all e oiber
ems which have fo be dismantled ai
ihi mme time.

Balance weights run on bearings and
these enn wenr aftor high milenpes, and
ihe shock ahsorber mechunism, which
usaally incorporates springs or rubbor
hlocks, can abiy deteriorste and thin
neod renewing. In most cuses thie shafts
ure chain driven and some form of ad-
Juster s Bl iy b enabile the chain fres
play 10 be sel. Although the chaing
L e umder ideal conditions and

el have n very bong life, in ondwuys
prosssibile that m Tt hiks arisen roguining
e chuin io be rengwed

5 the crankoases

All the Jnparess engines curtently using
halancer shafis have crankeases which
aplit herizontally . Splitting hosizomtaly
in denlt with on pages 10791083, and
rebuilding in detailed on pages 1110



Suzuki 180 vertical twin
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allkow scoess bo the single halance shafl

L The Sumuki GS425 has  shighe
grar-driven balance shall in froat of
fise crankshali

N, O the Hinda XLIS0 pi he 4, To gain herther accen, remive the 5, Now remeve ibe ail pump drive goar
chutch cover reveals the balasce clutch unit und the primary drive andd the mteemediate grad Soblivwid
wreight ud ibe top right hand comses drive gesr from ibhe casing by il pusnp wnke
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&, Wemoval of the goneraior cover 7. A specisl extractor s mesded 16 8. Turw the engine wver 16 cheok vl ol
revenls the grmerator Bywheel. The bdedge the Bywheel. De ned iry 1o ihe timing marks are lscaied on ibe
sinior remaion in the cover tap i free with & hammey chain and sprockets

Kawasaki Z400 —— -

component parts
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. Very few of the companonts. in the
hakancr shafi swemhly are siresed par - - L
minil this eemnres relisbafiny (N

(Lr.
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Extracting the balance weights

L To splii the cases, remere the 1. The balance sssombsly remniss in the §
Fetiisiig wrews did Laj tho Cases upger hall, This engine has 8 second
apart. Take care of sny dowels wekghit om the gearbay lavwhaft

. To remivve e from shalt exirsct 11 Hold the gear b e hand and pull
he elrelip that retains the drive gear in the shalt ot of the cusing from the |
place the right. Take noir af any shims

Td. The gearbsoy layshalt and the Dot 1L, The shall cam now be puslled st of
shall deive spreshet cun aow be s halder, Naote the bocation of e
| removed s oae undi Erarioegs sl shsine J
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I, Th-nh.l'ludluml -m

wry pow pondy For mpection. T
varies nccording to the masdel

i7T. Fusmime the bearings far esgrwbio
rattle. I the shimes o bocation
washicry shuw wear, replace them

18 Uheck the splines i the weights
and om the shafts for cracks o wear
Replacemsoni b the soly care
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19, Line up ihe froni welght TC mark
o ik crank welght mark with ibe
eraskeuse split line. The TH mark on
e rear weight musi also line up with
the bratimg hodder shoslder

carcfuslly hft oway the whisle sasembly

Faamining llr hatince shafts

lies wre ihe
chais amd ihe
To check & ball
ean it in pa

pit, hobding the ¢
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Kawasaki Z400 timing
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. Align ihe bright links i the chaim oy
with the mmarks o the sprociels whei Raass’ambh‘ [
thi Hywhisds poimt ugwands

21, Tl the webghd to s shiall aed o ekt o the cramk
enwure (hst the tming marks o the it have timing mark aligming
shall snd ihe weight align with the caiwway un the crank
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I3, For final tming sach hoight lisk 24, At this poist the cutaway oa the I8, The shighily hiddon rear wenght it
st @hign with a0l three timing narks Tront wedght most align wich the mark absy align with o sinuilur mark st the
oy the sprockets in the erankcase hack of ibe cramkease




