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Honda Shadow VT1100




About this manual

its purpose

The purpose of this manual is to help you get the best value from
your motorcycle. It can do so in several ways. It can help you decide
what work must be done, even if you choose to have it done by a
dealer service department or a repair shop; it provides information and
procedures for routine maintenance and servicing; and it offers diag-
nostic and repair procedures to follow when trouble occcurs.

We hope you use the manual to tackle the work yourself. For
many simpler jobs, doing it yourself may be quicker than arranging an
appointment to get the vehicle into a shop and making the trips to
leave it and pick it up. More importantly, a lot of money can be saved
by avoiding the expense the shop must pass on to you to cover its
{abor and overhead costs. An added benefit is the sense of satisfaction
and accomplishment that you feel after doing the job yourself,

Using the manual

The manual is divided into Chapters. Each Chapter is divided into
numbered Sections, which are headed in bold type between horizontal
lines. Each Section consists of consecutively numbered paragraphs or
steps,

At the beginning of each numbered Section you will be referred to
any illustrations which apply to the procedures in that Section. The ref-
erence numbers used in illustration captions pinpoint the pertinent
Section and the Step within that Section. That is, illustration 3.2 means
the illustration refers to Section 3 and Step (or paragraph) 2 within that
Section.

Procedures, once described in the text, are not normally
repeated. When it's necessary to refer to another Chapter, the refer-
ence will be given as Chapter and Section number. Cross references
given without use of the word 'Chapter’ apply to Sections and/or para-
graphs in the same Chapter. For example, 'see Section 8" means in the
same Chapter.

References to the left or right side of the vehicle assume you are
sitting on the seat, facing forward.

Motorcycle manufacturers continually make changes to specifica-
tions and recommendations, and these, when notified, are incorpo-
rated into our manuals at the earliest opportunity.

Even though wa have prepared this manual with axtreme care,
neither the publisher nor the authors can accept responsibility for any
arrors in, or omissions from, the information given.

NOTE

A Note provides information necessary to properly complete a procedure or information which will make the procedure easier

to understand.

CAUTION

A Caution provides a special procedurs or special steps which must ba taken while completing the procedure where the Cau-
tion is found. Not heeding a Caution can result in damage to the assembly being worked on.

WARNING

A Warning provides a special procedure or special steps which must be taken while completing the procedure where the
Warning is found. Not heeding a Warning can result in persconal injury.

Introduction to the

Honda VT1100 Shadow

The Honda VT1100 Shadow is a popular crulser-style motorcycle.
Its lightweight, V-twin engine, excellent brakes and good handling
have made this machine one of the more popular big-bore cruisers.

The engine is a liquid-cooled V-twin with single overhead
camshafts and three valves {two intake, one exhaust) per cylinder. Fuel
is delivered through a pair of Kaeihin carburetors. Power is delivered to
the rear wheel through a shaft drive system.

The front suspension uses telescopic forks. The rear suspensicn
cansists of a swingarm and twin-shock setup. The rear spring preload
is adjustable on all models.

The front brake on all models is a hydraulically actuated dual-pis-
ton caliper. The rear brake is sither a mechanically-actuated drum
brake or a hydraulically actuated single-piston caliper.



Identification numbers

The vehicle identification number (VIN} is stamped into the left
side of the steering head. The frame serial number is stamped into the
night side of the steering head and the engine serial number is stamped
into the lower right side of the rear ¢cylinder. These numbers should be
recorded and kept in a safe place so they can be furnished to law
enforcement officials in the event of theft.

The VIN, frame serial number, engine serial number and carbure-
tor identification number should be kept in a handy place (such as your
wallet} so they are always available when purchasing or ordering parts
for your machine.

Other important identification numbers inciude the carburetor
identification number and the color code. The carburetor identification
number is stamped into the intake side of the carburetor. On 1985
models, the color code label is located on the rear fender, under the
seat. On 1986 models, the color code label is on the fuel tank, behind

the left side cover. On 1987 through 1996 VT1100C models, the color
code label is located on the air cleaner box. On 1995 through 1997
VT1100C2 models, and on 1997-on VT1100C, VT1100C2 and
VT1100T models, the color code label is on the tool pouch, which is
located behind the right side cover. Always refer {o the color code
when buying painted parts such as the fuel tank, fenders or side cov-
ers.

The models covered by this manual are as follows:

VT1100C Shadow {1985 through 1990 and 1992 through 1996)
VT1100C2 Shadow American Classic Edition (1995 through 1897)
VT1100C Shadow Spirit {1997 and 1998)
VT1100C2 Shadow American Classic Edition (1997 and 1998}
VT1100T Shadow 1100 American Classic Edition Tourer

(1997 and 1998)

The following table is a breakdown of the initial frame numbers for each model and year of production:

Year Model
1985 VT1100C

Initial frame number

SC180-FAQ02276 (non-California)
SC181-FA2001 (California)
SC180-GA100101 (non-California)
SC181-GA102191 (California)
SC180-HA200101 {non-California)
SC181-HA200104 (Califomia)
SC180-JA300101 (non-California)
SC181-JA300101 {California)
SC180KA-400001 (non-California}
SC181KA-400001 (California}

SC180LA-500001 {non-California)
SC181-LA-500001 (California)

1986 VT1100C

1987 VT1100C

1988 VT1100C

1989 vT1100C

1990 vT1100C
VT1100C

1991 Not sold
SC181-NAB00001 (California)
SC181-PABOCOM (California)

1992 VT1100C
1993 VT1100C

"."‘..-‘ - 1 > w i 2 : ‘\:

The frame serial number is stamped into the right side of the
steering head

Year Model
1994 VT1100C

Initial frame number

SC180-RAB00001 (non-California}
SC181-RAB00001 (California)

SC180-5A900001 (non-California)
SC181-5A900001 (California)

1995 VT1100C

vT1100C2 SC320-5A000001 (non-California)
VT1100C2 SC321-SA000001 {California)
1996 VT1100C SC180-TA0G0001 (non-California)
VT1100C SC181-TA000001 (California)
VT1100C2 SC320-TAD00001 (non-California)
vT1100C2 SC321-TAD00001 {California)
1997 VT1100C SC180-VA200001 (non-California)
VT1100C SC181-VAZ200001 (Califomia)
VT1100C2 SC320-VA200001 (non-California}
vT1100C2 S5C321-VA200001 (California)
VT1100C2-2  SC323-VA240001 {non-California)
VT1100C2-2  SC324-YA240001 {California)
1998 Not available

The engine serial number is stamped into the right side of the
crankcase, below the rear cylinder
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Once you have found all the identification numbers, record them
for reference when buying parts. Since the manufacturers change
specifications, parts and vendors (companies that manufacture various
components on the machine), providing the |ID numbers is the only way
to be reasonably sure that you are buying the correct parts.

Whenever possible, take the worn part to the dealer so direct
comparison with the new component can be made. Along the trail from
the manufacturer to the paris shelf, there are numerous places that the
part can end up with the wrong number or be listed incomectly.

The two places to purchase new parts for your motorcycle - the
accessory store and the franchised dealer - differ in the type of parts
they carry. While dealers can obtain virtually every part for your motor-

General specifications

cycle, the accessory dealer is usually limited to normal high wear items
such as shock abserbers, tune-up parts, various engine gaskets,
cables, chains, brake parts, etc. Rarely will an accessory outlet have
major suspension components, cylinders, transmission gears, or
cases.

Used parts can be obtainad for roughly half the price of new ones,
but you can't always be sure of what you're getling. Once again, take
your wom part to the wrecking yard (preaker) for direct comparison.

Whether buying new, used or rebuilt parts, the best course is to
deal directly with somecne who specializes in parts for your particular
make.

VT1100 Shadow

Frame and suspension
Wheelbase
VT1100C
1985 and 1986 ...covvieceecrrn e
1987 through 1996.
1997-on..
VT1100C2...
Overall length
vT1100C
1985 AnNd 1986 .. .ccceeeeerrerriitiirrre e ermee s b evn e ere e nee st nesna e
1987 through 1996.......c.cooeeiirie e e
1997-0N..ccerreecnne
vyT1100C2,..
Cverall width
VT1100C
1885 and 1886 .....ocviiveee e e ee st
1987 through 1996.
R Lo T o T U ORI
Overall height
vT1100C
TGB5 ANd 1986 .cocvvviieecrrc e e rrree e e et e
1987 through 1986 ....c.eveee e e e
B R s T o OO U U S PSP TTUUPUP PRSP
vT1100C2,..
VT1100T e
Seat height
1985 AN TOB6 ...oovirvee v vt eres s sse e s mr e r e srr e saes e nae e
1887 through 1993 ..
1894 through 1996..
R £ OO P R PRRSRBOPRN

1610 mm (63.4 inches}
1651 mm {65.0 inches)
1650 mm (65.0 inches)
1650 mm (65.0 inches)
1655 mm (65.2 inches)

2325 mm (91.5 inches)
2376 mm {93.5 inches)
2380 mm (93.7 inches)
2435 mm (95.9 inches)
2485 mm (97.8 inches)

810 mm (31.2 inches)
791 mm (31.1 inches}
880 mm (34.8 inches)
965 mm (38.0 inches)
965 mm (38.0 inches)

1230 mm (48.4 inches)
1200 mm {47.2 inches)
1220 mm (48.0 inches)
1160 mm (45.7 inches)
1430 mm (56.3 inches)

750 mm {29.5 inches)
660 mm {25.9 inches)
680 mm (27.2 inches)
730 mm (28.7 inches)
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VT1100 Shadow (continued)

Frame and suspension
Dry weight
VT1100C
1985 aNd T9BG ..o e 245 kg {540 Ibs}
1987 through 1996, e 242 kg (534 |bs}
1997-on
A9-8tate/Canada. ......cccevvir e e e 251 kg (553 Ibs)
Calformia ..o e e 252 kg (556 Ibs)
VT1100C2
49-31ate/Canada...uceeecciiver s 260 kg (573 Ibs)
California,..ccce.uen.ee. 261 kg (575 Ibs)
VT1100T
49-s1ate/Canada. ..ot 284 kg (626 Ihs)
[0 111 {0 o= WO U OSSPSR OO 285 kg (628 Ibs)
Front SUSPENSION ...ovcvct it e s sms et et e Telescopic fork
Rear suspension ..... Shock absorbers/coil springs
Front Brake .......ceiercnnes i st Single hydraulic disc with 2-piston caliper
REAF BIAKE .ooeeeeisecesrerece e et et e e Mechanically-actuated drum brake or single-piston hydraulic caliper
Fuel capacity
VT1100C
1985 And 1988 ..o e e e 15 liters (4.0 US gallons)
TOB7 through 1998 . c.cceeeireecrirreeisrerisresre st csmmn e rnes e nare s 13 liters (3.44 US gallons)
1997-0N.ccoeirnieens 15.8 titers (4.17 US gallons)
VTTT00CZ. ..t eeee s ere e rert e e st erne et nn e s e nana e ns 15.8 liters {4.17 US gallons)
VT TH00T creiivcemrie st et et e saes s b e ene e s b R e et e 15.8 liters (4.17 US gallons)

Engine
LI 2L PP, e s Liquid-cooled, 4-stroke, SOHC V-twin
DHSPIACOMENT ..o 1099 cc (67 cubic inches)
Compression ratio
VT1100C
1985 and 1986............, 90to1
1987 through 1936. 8.5t01
TO07 0Nttt 8.0to 1
WTAA00CZ. .o et rane st raatearn e s ene b eesbanen e 80t01
VT1100T..... 80to1
IGNIION SYSTEM...eei i e e e Transistorized
Carburetor type ..o Two 36 mm Keihin CV carburetors
Transmission
VT1100C
1985 and 1B .....occii e e s 5-speed, constant-mesh
1987 through 1996. ..o e e 4-speed, constant-mesh
1997-0M. . oeeeecvireeies 5-speed, constant mesh
VTT100C2, VTTI00T creiivviienr e emarisees s snss s eersmsassere s srmnaeresamnnn s 5-speed, constant-mesh
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Maintenance techniques,
tools and working facilities

Basic maintenance techniques

There are a number of technigues involved in maintenance and
repair that will be referred to throughout this manual, Application of
these techniques will enable the amateur mechanic to be more effi-
cient, better organized and capable of performing the various tasks
properly, which will ensure that the repair job is thorough and com-
plete.

Fastening systems

Fasteners, basically, are nuts, bolts and screws used to hold two
or more parts together. There are a few things to keep in mind when
working with fasteners. Almost all of them use a locking device of
some type (either a lock washer, locknut, locking fab or thread adhe-
sive). All threaded fasteners should be clean, straight, have undam-
aged threads and undamaged comers on the hex head where the
wrench fits. Develop the habit of replacing all damaged nuts and bolts
with new ones,

Rusted nuts and bolts should be treated with a penetrating oil to
ease removal and prevent breakage. Some mechanics use turpentine
in a spout type oil can, which works quite well. After applying the rust
penetrant, let it -work for a few minutes before trying to loosen the nut
or bolt. Badly rusted fasteners may have to be chiseled off or removed
with a special nut breaker, available at tool stores.

If a bolt or stud breaks off in an assembly, it can be drilled out and
removed with a special tool called an E-Z out (or screw extractor).
Most dealer service departments and motorcycle repair shops can
perform this task, as well as others (such as the repair of threaded
holes that have been stripped out).

Flat washers and lock washers, when removed from an assembty,
should always be replaced exactly as removed. Replace any damaged
washers with new ones. Always use a flat washer between a lock
washer and any soft metal surface {such as aluminum), thin sheet
metal or plastic. Special locknuts can only be used once or twice
before they lose their locking ability and must be replaced.

Tightening sequences and procedures

When threaded fasteners are tightened, they are often tightened
to a specific torque value {torque is basically a twisting force). Over-
tightening the fastener can weaken it and cause it to break, while
under-tightening can cause it to eventually come loose. Each bolt,
depending on the material it's made of, the diameter of its shank and
the material it is threaded into, has a specific torque value, which is
noted in the Specifications. Be sure to follow the torque recommenda-
tions closely,

Fasteners laid out in a pattern (i.e. cylinder head bolts, engine
case bolts, etc.) must be loosened or tightened in a sequence to avoid
warping the component. Initially, the bolts/nuts should go on finger
tight only. Next, they should be tightened one full turn each, in a criss-
cross or diagonal pattern. After each one has been tightened one full
turn, return to the first one tightened and tightan them all one half turn,
following the same pattern. Finally, tighten each of them one guarter
turn at a time until each fastener has been tightened to the proper
torque. To loosen and remove the fasteners the procedure would be
reversed,

Disassembly sequence

Component disassembly should be done with care and purpose
to help ensure that the parts go back together properly during
reassembly. Always keep track of the sequence in which parts are
removed. Take note of special characteristics or marks on parts that
can be installed more than one way (such as a grooved thrust washer
on a shaft). It's a good idea to lay the disassembled parts cut on a
clean surface in the order that they were removed. It may also be help-

ful to make sketches or take instant photos of components before
removal.

When removing fasteners from a component, keep track of their
locations, Sometimes threading a bolt back in a part, or putting the
washers and nut back on a stud, can prevent mix-ups later. If nuts and
bolts can't be returned to their criginal locations, they should be kept in
a compartmented box or a series of small boxes. A cupcake or muffin
tin is ideal for this purpose, since each cavity can hold the boits and
nuts from a particular area {i.e. engine case bolts, valve cover bolts,
engine mount bolts, efc.). A pan of this type is especially heipful when
working on assemblies with very small parts (such as the carburetors
and the valve train). The cavities can be marked with paint or tape to
identify the contents.

Whenever wiring looms, harnesses or connectors are separated,
it’s a good idea to identify the two halves with numbered pieces of
masking tape so they can be easily reconnected.

Gasket sealing surfaces

Throughout any motorcycle, gaskets are used to seal the mating
surfaces between compenents and keep lubricants, fluids, vacuum or
pressure contained in an assembiy.

Many times these gaskets are coated with a liquid or paste fype
gasket sealing compound before assembly. Age, heat and pressure can
sometimes cause the two parts to stick together so tightly that they are
very difficult to separate. In most cases, the part can be loosened by
striking it with a soft-faced hamrmer near the mating surfaces, A regular
hammer can be used if a block of wood is placed between the hammer
and the part, Do not hammer on cast parts or parts that could be easily
damaged. With any particularly stubbom part, always recheck to make
sure that every fastener has been removed.

Avoid using a screwdriver or bar to pry apart components, as they
can easily mar the gasket sealing surfaces of the parts {which must
remain smooth). If prying is absolutely necessary, use a piece of wood,
but keep in mind that extra clean-up will be necessary if the wood
splinters.

After the parts are separated, the old gasket must be carefully
scraped off and the gasket surfaces cleaned. Stubborn gasket material
can be soaked with a gasket remover (available in aerosol cans} to
soften it so it can be easily scraped off. A scraper can be fashioned
from a piece of copper tubing by flattening and sharpening one end.
Copper is recommended because it is usually softer than the surfaces
to be scraped, which reduces the chance of gouging the part. Some
gaskets can be removed with a wire brush, but regardless of the
melhod used, the mating surfaces must be left clean and smooth. If for
some reason the gasket surface is gouged, then a gasket sealer thick
enough to fill scratches will have to be used during reassembly of the
compenents. For most applications, a non-drying {or semi-drying) gas-
ket sealer is best.

Hose removal tips

Hose removal precautions closely parallel gasket removal precau-
tions. Avoid scratching or gouging the surface that the hose mates
against or the connection may leak. Because of various chemical reac-
tions, the rubber in hoses can bond itself to the metal spigot that the
hose fits over. To remove a hose, first loosen the hose clamps that
secure it to the spigot. Then, with slip joint pliers, grab the hose at the
clamp and rotate it around the spigot. Work it back and forth until it is
completely free, then pull it off (silicone or other lubricants will ease
removal if they can be applied between the hose and the outside of the
spigot). Apply the same lubricant to the inside of the hose and the out-
side of the spigot to simplify installation.

If a hose clamp is broken or damaged, do not reuse it. Also, do
not reuse hoses that are cracked, split or torn.
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Spark plug gap adjusting tool

Feeler gauge set

Control cable pressure luber

Tools

A selection of good tools is a basic requirement for anycne who
plans to maintain and repair a motorcycle. For the owner who has few
tools, if any, the initial investment might seem high, but when com-
pared 1o the spiraling costs of routine maintenance and repair, it is a
wise one.

To help the owner decide which tools are needed to perform the
tasks detailed in this manual, the following tool lists are offered: Main-
tenance and minor repair, Repair and overhauf and Special. The new-
comer to practical mechanics should start off with the Majntenance
and minor repair tool kit, which is adeguate for the simpler jobs. Then,
as confidence and experience grow, the owner can tackle more diffi-
cult tasks, buying additional tools as they are needed. Eventually the
basic kit will be built into the Repair and overhaul tool set. Over a
perod of time, the experienced do-it-yourselfer will assemble a tool set
complete encugh for most repair and overhaul procedures and will add
tools from the Special category when it is felt that the expense is justi-
fied by the frequency of use,

Maintenance and minor repair tool kit

The tools in this list should be ceonsidered the minimum required
for performance of routine maintenance, servicing and minor repair
work. We recommend the purchase of combination wrenches (box end
and open end combined in one wrench); while more expensive than

Hand impact screwdriver and bits

Torque wrenches {left - click; right - beam type)
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Snap-ring pliers (top - external; bottom - internal)

Valve spring compressor

Piston ring removal/installation tool

Piston pin puller

Telescoping gauges
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0-to-1 inch micrometer Cylinder surfacing hone

Cylinder compression gauge Dial indicator set

Multimeter (volt/ohm/ammeter) Adjustable spanner
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Altemmator rotor puller

open-ended ones, they offer the advantages of both types of wrench,
Combination wrench set (6 mm to 22 mm)
Adjustable wrench - 8 in
Spark plug socket (with rubber insert}
Spark plug gap adjusting toof
Feeler gauge set
Standard screwdriver (5/16 in x 6 in}
Phillips screwdnver (No. 2 x 6 in)
Allen {hex) wrench set {4 mm to 12 mm)
Combination {slip-foint} pliers - & in
Hacksaw and assortment of blades
Tire pressure gauge
Conirol cable pressure luber
Grease gun
Qil can
Fine emery cloth
Wire brush
Hand impact screwdriver and bits
Funne! (medium size}
Safety goggles
Drain pan
Work tight with extension cord

Repair and overhaul tool set

These tools are essential for anyone who plans to perform major
repairs and are intended to supplement those in the Maintenance and
minor repair tool kit. Included is a comprehensive set of sockets which,
though expensive, are invaluable because of their versatility (especially
when various extensions and drives are available). We recommend the
3/8 inch drive over the 1/2 inch drive for general motorcycle mainte-
nance and repair {ideally, the mechanic would have a 3/8 inch drive set
and a 1/2 inch drive set).

Alternator rotor removal toof

Socket set(s)

Reversible ratchet

Extension - 6 in

Universal joint

Torque wrench {same size dnve as sockets)

Ball pein hammer - 8 oz

Saft-faced hammer (plastic/rubber}

Standard screwdriver (1/4 in x 8 in)

Standard screwdriver {stubby - 5/16 in)

Phillips screwdriver {No. 3 x 8 in)

Philtips screwdriver {stubby - No. 2)

Pliers - locking

Pliers - lineman’s

Pliers - needle nose

Pliers - snap-nng (internal and external)

Cold chisel - 1/12 in

Scriber

Scraper (made from flattened copper tubing)

Center punch

Pin punches (1/16, 1/8, 3/16 in)

Steel rule/straightedge - 12 in

Pin-type spanner wrench

A sefection of files

Wire brush (large)
Mote: Another toof which is otten useful is an electnc drilf with a chuck
capacity of 3/8 inch (and a set of good quality drilf bits).

Special toois

The tools in this list include those which are not used regularly,
are expensive to buy, or which need to be used in accordance with
their manufacturer’s instructions. Unless these tools will be used fre-
quently, it is not very economical to purchase many of them. A consid-
eration would be to split the cost and use between yourself and a
friend or friends (i.e. members of a motorcycle club).

This list primarily contains tools and instruments widely available
to the public, as well as some special tools produced by the vehicle
manufacturer for distribution to dealer service departments. As a
result, references to the manufacturer's special tools are occasionally
included in the text of this manual. Generally, an alternative method of
doing the job without the special toal is offered. However, sometimes
there is no alternative to their use. Whers this is the case, and the tool
can't be purchased or borrowed, the work should be turned over to the
dealer service department or a motorcycle repair shop.

Paddack stand {for models not fitted with a centerstand)

Valve spring compressor

Piston ring removal and instaflation toof

Fiston pin puller

Telescoping gauges

Micrometer(s} and/or dial/Vemier calipers

Cylinder surfacing hone

Cylinder compression gauge

Dial indicator set

Multimeter

Adjustable spanner

Manometer or vacuum gauge set

Small air compressor with blow gun and tire chuck

Buying tools

For the do-it-yourselfer who is just starting to get involved in
rnotoreycle maintenance and repair, there are a number of options
available when purchasing tools. If maintenance and rninor repair is the
extent of the work to be done, the purchase of individual tools is satis-
factory. If, on the other hand, extensive work is planned, it would be a
good idea to purchase a modest tool set from one of the large retail
chain stores. A set can usually be bought at a substantial savings over
the individual tool prices {and they often come with a tool box). As
additional tools are needed, add-on sets, individual tools and a larger
tool box ¢an be purchased {0 expand the tool selection. Building a tool
set gradually allows the cost of the tools to be spread over a longer
period of time and gives the mechanic the freedom to choose only
those tools that will actually be used.

Tool storas and motorcycle dealers will often be the only source
of some of the special tools that are needed, but regardless of where
tools are bought, try to avoid cheap ones (especially when buying
screwdrivers and sockets) because they won't last very long. There are
plenty of tools around at reasonable prices, but always aim to pur-
chase items which meet the relevant national safety standards. The
expense involved in replacing cheap tools will eventually be greater
than the initial cost of quality tools.

It is obviously not possible to cover the subject of tools fully here.
For those who wish to learn more about tools and their use, there is a
book entitled Motorcycle Workshop Practice Manual (Bock no. 1454)
available from the publishers of this manual. It also provides an intro-
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duction to basic workshop practice which will be of interest to a home
mechanic working on any type of motorcycle.

Care and maintenance of tools

Good tools are expensive, so it makes sense to treat them with
respact. Keep them clean and in usable condition and store them
properly when not in use. Always wipe off any dirt, grease or metal
chips before putting them away. Never leave tools lying around in the
work area.

Some tools, such as screwdnvers, pliers, wrenches and sockets,
can be hung on a panel mounted on the garage or workshop wall,
while others should be kept in a tool box or tray. Measuring instru-
ments, gauges, meters, otc. must be carefully stored where they can't
be damaged by weather or impact from other tools.

When tools are used with care and stored properly, they will last a
very long time. Even with the best of care, tools will wear out if used
frequently. When a tool is damaged or worn out, replace it; subsequent
jobs will be safer and more enjoyable if you do.

Working facilities

Not to be overlocked when discussing tools is the workshep. If
anything more than routine maintenance is to be carried out, some sert
of suitable work area is essential.

It is understood, and appreclated, that many home mechanics do

not have a good workshop or garage available and end up removing an
engine or doing major repairs outside (it is recommended, however,
that the overhaul or repair be completed under the cover of a roof).

A clean, flat workbench or table of comfortable working height is
an absolute necessity. The workbench should be equipped with a vise
that has a jaw opening of at least four inches.

As mentioned previously, some clean, dry storage space is also
required for tools, as well as the lubricants, fluids, cleaning solvents,
etc. which soen become necessary.

Sormetimes waste oil and fluids, drained from the engine or cool-
ing system during normal maintenance or repairs, prasent a disposal
problem. To avoid pouring them on the ground or into a sewage sys-
tem, simply pour the used fluids into large containers, seal them with
caps and take them to an authorzed disposal site or service station.
Ptastic jugs (such ds old antifreeze containers) are ideal for this pur-
pose.

Always Keep a supply of old newspapers and clean rags avail-
able. Old towels are excellent for mopping up spills, Many mechanics
use rolls of paper towels for most work because they are readily avail-
able and disposable, To help keep the area under the motorcycle
clean, a large cardboard box can be cut open and flattened to protect
the garage or shop floor.

Whenever working over a painted surface (such as the fuel tank)
cover it with an old blanket or bedspread to protect the finish.
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Protessional mechanics are trained in safe working procedures.
However enthusiastic you may be about getting on with the job at
hand, take the time to ensure that your safety is not put at risk. A
moment’s lack of attention can result in an accident, as can failure to
observe simple precautions.

There will always be new ways of having accidents, and the fol-
fowing is not a comprehensive list of all dangers; it is intended rather to
make you aware of the risks and to encourage a safe approach to all
work you carry out on your bike.

Essential DOs and DON’Ts

DON'T start the engine without first ascertaining that the transmission
is in neutral.

DON'T suddenly remove the pressure cap from a hot cooling system -
cover it with a cloth and release the pressure gradually first, or you may
get scaided by escaping coolant,

DON'T attempt to drain oil until you are sure it has cooled sufficiently
to avoid scalding you.

DON'T grasp any part of the engine or exhaust system without first
ascertaining that it is cool enough not to burn you.

DON'T allow brake fiuid or antifreeze to contact the machine’s paint
work or plastic components.

DON'T siphon toxic liquids such as fuel, hydraulic fluld or antifreeze by
mouth, or allow them to remain on your skin.

DON'T inhale dust - it may be injuricus to health (see Asbestos head-
ing).

DON'T allow any spilled oil or grease to remain on the floor - wipe it up
right away, before someone slips on it.

DON'T use il fitting wrenches or other tools which may slip and cause
injury.

DON'T attempt to lift a heavy component which may be beyond your
capability - get assistance.

DON’T rush to finish a job or take unverified short cuts.

DON'T allow children or animals in or around an unattended vehicle.
DON'T inflate a tire to a pressure above the recommended maximum.
Apart from over stressing the carcase and wheel rim, in extreme cases
the tire may blow off forcibly.

DO ensure that the machine is supported securely at all times. This is
especially important when the machine is blocked up to aid whee! or
fork removal.

DO take care when attempting to loosen a stubborn nut or bolt. It is
generally better to pull on a wrench, rather than push, so that if you
slip, you fall away from the machine rather than onto it.

DO wear eye protection when using power tools such as drill, sander,
bench grinder etc.

DO use a barrier cream on your hands prior to undertaking dirty jobs - it
will protect your skin from infection as well as making the dirt easier to
remove afferwards; but make sure your hands aren't left slippery. Note
that long-term contact with used engine oil can be a health hazard.

DO keep loose clothing (cuffs, ties etc. and long hair) well out of the
way of moving mechanical parts.

DO remove rings, wristwatch etc., before working on the vehicle -
especially the electrical system.

DO keep your work area tidy - it is only toc easy 1o fall over articles |eft
lying around.

DO exercise caution when compressing springs for removal or installa-
tion. Ensure that the tension is applied and released in a controlled
manner, using suitable tools which preclude the possibility of the
spring escaping violently.

DO ensure that any lifting tackle used has a safe working load rating
adequate for the job.

DO get someone 1o check periodically that all is well, when working
afone on the vehicle.

DO carry out work in a logical sequence and check that everything is
correctly assembled and tightened afterwards.

DO remember that your vehicle's safety affects that of yourself and
others. If in doubt on any point, get professional advice.

IF, in spite of following these precautions, you are unfortunate enough
to injure yourself, seek medical attention as soon as possible.

Asbestos

Certain friction, insulating, sealing and other products - such as
brake pads, clutch linings, gaskets, etc. - contain asbestos. Extreme
care must be taken to avoid inhalation of dust from such products
since it is hazardous to health, If in doubt, assume that they do contain
asbestos.

Fire

Remember at all times that gasoline {petrol) is highly flammable,
Never smoke or have any kind of naked flame around, when working
on the vehicle. But the risk does not end there - a spark caused by an
electrical short-circuit, by two metal surfaces contacting each other, by
careless use of tools, or even by static electricity built up in your body
under certain conditions, can ignite gasoline (petrol) vapor, which in a
confined space is highly explosive. Never use gasoline {petrol} as a
cleaning solvent. Use an approved safety solvent.

Always disconnect the battery ground (earth) terminal before
working on any part of the fuel or electrical system, and never risk
spilling fuel on to a hot engine or exhaust.

It is recommended that a fire extinguisher of a type suitable for
fuel and electrical fires is kept handy in the garage or workplace at all
times. Never try to extinguish a fuel or electrical fire with water.

Fumes

Certain fumes are highly toxic and can quickly cause uncon-
sciousness and even death if inhaled to any extent. Gasoline (petrol)
vapor comes into this category, as do the vapors from certain solvents
such as trichloroethylene. Any draining or pouring of such volatile flu-
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ids should be done in a well ventilated area.

When using cleaning fluids and solvents, read the instructions
carefully. Never use materials from unmarked containers - they may
give off poisonous vapors.

Never run the engine of a motor vehicle in an enclosed space
such as a garage. Exhaust fumes contain carbon monoxide which is
extremely poisonous; if you need 10 run the engine, always do so in the
open air or at least have the rear of the vehicle outside the workplace.

The battery

Never cause a spark, or allow a naked light near the vehicle’s bat-
tery. It will normally be giving off a certain amount of hydrogen gas,
which is highly explosive.

Always disconnect the battery ground {earth) terminal before
working on the fuel or elactrical systems (except where noted).

if possible, loosen the filler plugs or cover when charging the bat-
tery from an external source. Do not charge at an excessive rate or the
battery may burst.

Take care when topping up, cleaning or camying the batitery. The

acid electrolyte, even when diluted, is very corrosive and shouid not be
allowed to contact the eyes or skin, Always wear rubber gloves and
goggles or a face shield. If you ever need to prepare electrolyte your-
self, always add the acid slowly to the water; never add the water to
the acid.

Electricity

When using an electric power tool, inspection light etc., always
ensure that the appliance is correctly connected to its plug and that,
where necessary, it is properly grounded {earthed). Do not use such
appliances in damp conditions and, again, beware of creating a spark
or applying excessive heat in the vicinity of fuel or fuel vapor. Also
ensure that the appliances meet national safety standards.

A severe electric shock can result from touching certain parts of
the electrical system, such as the spark plug wires {HT leads), when
the engine is running or being cranked, particufarly if components are
damp or the insulation is defective. Where an electronic ignitlon sys-
tem is used, the secondary (HT} voltage is much higher and could
prove fatal.
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Motorcycle chemicals and lubricants

A number of chemicals and lubricants are available for use in
motorcycle maintanance and repair. They include a wide variety of
products ranging from cleaning solvents and degreasers to lubricants
and protective sprays for rubber, plastic and vinyl.

Contacl point/spark plug cleaner is a solvent used to clean aily
film and dirt from points, grime from electrical connectors and oil
deposits from spark plugs. It is oil iree and leaves no residue. It can
also be used to remove gum and varnish from carburetor jets and
other orifices.

Carburetor cleaner is similar to contact point/spark plug cleaner
but it usually has a stronger solvent and may leave a slight cily reside.
It is not recommended for cleaning electrical components or connec-
tions.

Brake system cleaner is used to remove grease or brake fluid
from brake system components (where clean surfaces are absclutely
necessary and petroleum-based solvents cannot be used); it also
leaves no residue.

Silicone-based lubricants are used to protect rubber parts such
as hoses and grommets, and are used as lubricants for hinges and
locks.

Muilti-purpose grease is an all purpese lubricant used wherever
grease is more practical than a liquid lubricant such as ofl. Some multi-
purpose grease is colored white and specially formulated tc be more
resistant to water than ordinary grease.

Gear oil (sometimes called gear lube) is a specially designed oil
used in transmissions and final drive units, as well as other areas
where high-friction, high-temperature lubrication is required. It is avail-
able in a number of viscosities (weights} for various applications.

Motor oil, of course, is the lubricant specially formulated for use
in the engine. It normally contains a wide variety of adaitives to prevent
corrosion and reduce foaming and wear. Motor oil comes in varicus
weights (visecsity ratings) of from 5 to 80, The recommended weight cf
the oil depends on the seasonal temperature and the demands on the
engine. Light oil is used in cold climates and under fight load condi-
tions; heavy cil is used in hot climates and where high loads are
encountered. Mulli-viscosity oils are designed to have characteristics
of both light and heavy oits and are available in a number of weights
from SW-20 to 20W-50.

Gas (pelrol) additives perform severai functions, depending on
thair chemical makeup. They usually contain solvents that help dis-
solve gum and varnish that build up on carburetor and intake parts,
They also serve to break down carbon deposits that form on the inside

surfaces of the combustion chambers. Some additives contain upper
cylinder lubricants for valyes and piston rings.

Brake fluid is a specially formulated hydraulic fluid that can with-
stand the heat and pressure encountered in brake systems. Care must
be taken that this fluid does not come in contact with painted surfaces
or plastics. An opened container should always be resealed to prevent
contamination by water or dirt.

Chain lubricants are formuiated especially for use on motorcycle
final drive chains. A good chain fube shoulg adhere well and have good
penetrating qualities to be effectiva as a lubricant inside the chain and
on the side plates, pins and rollers. Most chain lubes are either the
foaming type or guick drying type and are usually marketed as sprays.

Degreasers are heavy duty solvents used to remove grease and
grime that may accumulate on engine and frame components. They
can be sprayed or brushed on and, depending on the type, are rinsed
with either water or solvent.

Solvents are used alone or in combination with degreasers to
clean parts and assemblies during repair and overhaul. The home
mechanic should use only sclvents that are non-flammable and that do
not produce irntating fumes.

Gaskel sealing compounds may be used in conjuncticn with
gaskets, to improve their sealing capabilities, or alone, to seal metal-
to-metal joints. Many gasket sealers can withstand extreme heat,
some are impervious to gasocline and lubricants, while others are capa-
ble of filling and sealing large cavities. Depending on the intended use,
gasket sealers sither dry hard or stay relatively soft and pliable. They
are usually applied by hand, with a brush, or are sprayed on the gasket
sealing surfaces.

Thread cement is an adhesive locking compound that prevents
threaded fasteners from loosening because of vibration. It is available
in a variety of types for different applications.

Moisture dispersants are usually sprays that can be used to dry
out electrical compeonents such as the fuse block and wiring connec-
tors. Some types can also be used as treatment for rubber and as a
lubricant for hinges, cables and locks.

Waxes and polishes are used to help protect paintea and plated
surfaces from the weather. Different types of paint may require the use
of different types of wax polish. Some polishes utilize a chemical or
abrasive cleaner to help remove the top layer of oxidized (dull} paint on
older vehicles. In recent years, many non-wax polishes (that contain a
wide variety of chemicals such as poiymers and silicones) have been
introduced. These non-wax pelishes are usually easier to apply and
last longer than conventional waxes and polishes.
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Contients

Symptom

Engine doesn’t start or is difficult to start

Starter maotor does not rotale. ...
Starter motaor rotates but engine does not tum over .
Starter works but engine won't turn over (seized) .....
No fuel fIOW ... e
Engine flooded ......coceiiie e s e
NO spark or Weak SPark ... e e
Compression low .............
Stalls after starting .....cooeeeiieiii e
Rough idle ...

Poor running at low speed
Spark weakK........eeceeervnean
Fuel/air mixture incorrect .
COMPrESSION IOW .....vireriresieere e er e enne e e see e srenare s eenees
Poor aCCeleralion ... ecev et ens e ms e

Poor running or no power at high speed

Firng iNCOMEECE ..ottt rer s e s rn e
Fuel/air mixture incorrect .
Compression low .............
Knocking or pinging ......
MiSCallaNEOUS CAUSES ..uvveevvrrirreecisenerne et sinmesanessaenass

Overheating

Cooling system not operating propenty.......covvviiieeeeisinsenecnens
Firng iNnCOMect ....ooveeeeeerr v e e
Fuel/air mixture iNCOIMECE ..o ccirree e e e
Compression 100 MG ... e s
Engine load excessive...
Lubrication INadeqUALE........ceereeeeerier s ssrrees e enme e ense s e
MiSCENANBOUS CAUSBES ivveeeirrrercs i rrnnsrecesoseecncrreasssnisrrssssansseraeass

Clutch problems

Cluteh SlpPINg .o cveeeeee e ene s
Clutch not disengaging completely,..
Clutch not disengaging CoOmMPIBENY .......cco. e rvervren s cressrerraees

Gear shifting problems
Doesn’t go into gear, or lever doesn’t return .........oceconvveneiineens
JUMPS QUL Of GBAT it e e

Section

©E~N D bW =

Symptom Section
Abnormal engine noise

Knocking oF PINGING ..o e sras e s 3
Piston slap or ratiling ..
Valve NCISe .ouvvvveeer e PR P o |
[0 =T T T OSSOSO

Abnormal driveline noise
L1 T oy o 4T O PPNV

TranSmMISSION MOISE. . cvriiiieieeetirer e riessrrerierr e erreeere s sressnerae e s srenes 30
Final drive NOISA .....ccccoeceeiveee s cre i srrneeescrrersmren e rrnre s ssrneeeesibrnnee 3T

Abnormal frame and suspension noise

Front 8nd NOISE ...ccciviieeciireimre e sirnr e eees e eerinannes 30
ShOCK aDSOIDEI NOISE .....cvveec it rre s sbi et ban e 39
DisSC Drake NOISE........covcveer e e ar b mee e e e nee e 40

Qil pressure indicator light comes on

Engine lubrication system ... inecmnre e 41
Electrical SYStem ..ot G2

Excessive exhaust smoke

White SMOKE v e G0
Black SMOKE.. ..ot e e ers s e 94
Brown SMOKE .....veeeiriiececesiiien v ernrvmree e sbreers s sensvnnessees s semensnee 49

Poor handling or stability

Handlebar hard 10 UM ... e s sieere s eeerernass s A6
Handiebar shakes or vibrates excessively ...
Handlebar pulls to one side ........ccceeuueenn.
Paor shock absorbing quakitias........cceoveeeee e
Braking problems

Brakes are spongy, don’t hold .......cc.ccveiviiicnivcmrc i scnccevienrane,. 50
Brake lever pulsates................. "
Brakes drag... . e erersesresiiere s essssseeeesnns s srsssessessrrresnnseenneenns 92

Electrical problems
Battery dead or weak .. "
Battery overcharged.......ovcririeeiineccominnnneccisnneeesesess e sases sasns s 54
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Engine doesn’t start or is difficult to start

1  Starter motor does not rotate

Engine kill switch Off.

Fuse blown. Check fuse block {Chapter 9).

Battery veltage low. Check and recharge battery (Chapter 9).

Starter motor defective. Make sure the wiring to the starter is
secure. Make sure the starter relay clicks when the start button is
pushed. If the solenoid clicks, then the fault is in the wiring or motor.

5  Starter relay faulty. Check it according to the procedure in Chap-
ter 9.

6  Starter button not contacting. The contacts could be wet, cor-
roded or dirty, Disassemble and clean the switch (Chapter 3).

7 Wiring open or shorted. Check al! wiring connections and har-
nesses 10 make sure that they are dry, tight and not corroded. Alse
check for broken or frayed wires that can cause a shert to
ground/earth {see wiring diagram, Chapter 9).

, 8 Ignition switch defective. Check the switch according to the pro-
cedure in Chapter 9. Replace the switch with a new ane if it is defec-
tive.

9  Engine kill switch defective. Check for wet, dirty or corroded con-
tacts. Clean or replace the switch as necessary {Chapter 9).

10 Faulty sidestand switch. Check the switch circuit and the switch
itself according to the procedures in Chapter 9.

PSS s

2  Starter motor rotates but engine does not turn over

1 Starter motor clutch defective. Inspect and repair or replace
(Chapter 9).

2  Damaged starter reduction or idle gear. Inspect and replace the
damaged parts (Chapter 9).

3 Starter works but engine won’t turn over (seized)

Seized engine caused by one or more internally damaged compo-
nents. Failure due ta wear, abuse or lack of lubrication. Damage can
include seized valves, camshafts, pistons, crankshaft, connecting rod
bearings, or transmission gears or bearngs. Refer to Chapter 2 for
engine disassembly.

4 No fuel flow

1 No fuel in tank.

2 Fuel tap turned off or clogged. Disassemble and ¢lean strainer.

3  Fuel tank breather {in cap) clogged. Usually caused by dirt or
water. Remove it and clean the cap vent hole.

4 Fuel filter clogged. Inspect and, if necessary, replace the filter
(Chapter 4).

5  Fuel line clogged. Pull the fuel line loose and carefully blow
through it.

6  Float valve(s) clogged. If the machine has been stored for many
manths without running, old fuel may can turn into a varnish-like liguid
and form depoesits on the float valves and jels. Or a bad batch of fuel or
an unusual additive may have been used. Try draining the float bowls
and cleaning the float valves. It that doesn't alleviate the problem,
overhaul the carburetors. Drain and clean the tank {co.

5 Engine flooded

1 Float level too high. Check and adjust {Chapter 4).
2 Float valve warn or stuck apen. A piece of dint, rust or ather debris
can cause the float valve to seat improperly, causing excess fuel to be

admitted to the float bowl. Ciean the float bowl and inspect the float
valve and seat. if the valve and seat are worn, replace them (Chap-
ter 4).

3 Starting technigue incorrect, If the carburetors are functioning
correctly, the machine should start with little or nn throttle, When the
engine is cold, the choke should be used and the engine started with-
out opening the throttle. When the engine is at operating temperature,
anly a very slight amount of throttle should be necessary. If the engine
is flocded, turn the fuel tap off and hold the throttle open while crank-
ing the engine. This will allow additional air to reach the cylinders.
Remember to turn the fuel back on after the engine starts.

6 No spark or weak spark

Ignition switch Off.
Engine kill switch turned to the Off position.
Battery voltage low. Check and recharge battery as necessary
(Chapter 9}.
4  Spark plug dirty, defsctive or worn out. Locate reason for fouled
plugi{s} using spark plug condition chart and follow the plug mainte-
nance procedures in Chapter 1.
5  Spark plug cap or plug wire faulty, Inspect the plug wires for
cracks or deterioration. Make sure that the caps are still firmly attached
to the wires. Replace the plug wires if they're worn or damaged {Chap-
ter 5).
6  Spark plug cap not making good contact. Make sure that the plug
cap fits snugly aver the plug end.
7 lgnition cantrol module defective. Check the module (Chapter 5).
8 Ignition pulse generator(s) defective. Check the ignition pulse
generatars (Chapter 5).
9  Ignition coil(s) defective. Check the coils, referring to Chapter 5.
10 Ignition or kill switch shorted. This is usually caused by water,
corrosion, damage or excessive wear. The switches can be disassem-
bled and cleaned with electrical contact cleaner. If cleaning does not
help, replace the switches (Chapter 9).
11 Wiring shorted or broken between:

a) Ignition switch and engine kill switch

b) Ignition controf madule and engine kiif switch

¢) Ignition control module and ignition coil

d) Ignition coil and spark plug

e} Ignition control module and ignition pufse generator
Maka sure that all wiring connections are clean, dry and tight. Look {or
chafed and broken wires (Chapters 5 and 9).

WM =

7 Compression low

1 Spark plug loase. Remove the plug and inspect the threads. Rein-
stall and tighten to the specified torgue (Chapter 1).

2  Cylinder head not sufficiently tightened down. The head bolts
should be tightened to the proper torque in the correct sequence
(Chapter 2). If the cylinder head has been locse for awhile, the gasket
or head may be damaged, which coutd cause coolant or oil leaks.

3  Incorrect valve clearance. If the valve is not closing completely,
compression pressure is leaking past the vafve. Check and adjust the
valve clearances (Chapter 1).

4  Cylinder and/or piston wern. Excessive wear will cause compres-
sion pressure to leak past the rings. This is usually accompanied by
worn rings as well, A top end overhaul is necessary {Chapter 2).

5  Piston rings worn, weak, broken, or sticking. Broken or sticking
piston rings usually indicate a lubyrication or carburetion problem that
causes excess carbon deposits to form on the pistons and rings. Top
end overhaul is necessary (Chapter 2}.

6  Piston ring-ta-groove clearance excessive. This is caused by
excessive wear of the piston ring lands. Piston replacement is naces-
sary (Chapter 2).

7 Cylinder head gasket damaged. If the head is allowed to become
loose, or if excessive carbon build-up on the piston crown and com-
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hustion chamber causes extremely high compression. the head gasket
may leak. Retorquing the head is not always sufficient to restore the
seal, so gasket replacement is necessary (Chapter 2).

B8  Cylinder head warped. This is caused by overheating or improp-
erly tightened head bolts. Machine shop resurfacing or head replace-
ment is necessary (Chapter 2).

9  Valve spring broken or weak. Caused by component failure or
wear; the spring(s) must be replaced (Chapter 2).

10 Valve not seating properly. This is caused by a bent valve {from
aver-revving or improper valve adjustment), burned valve or seat
(incorrect carburetion} or an accumulation of carbon deposits on the
seat {from carburation, lubrication problems). The valves must be
cleaned and/or replaced and the seats serviced if possible {Chapter 2).

8 Stalls after starting

t  Incorrect choke operation. Make sure the choke knob is all the
way out {Chapter 4).

2 Ignition malfunction (Chapter 5).

3 Carburetor malfunction {Chapter 4}.

4 Fuel contaminated. The fuel can be contaminated with either dirt
or water, or can change chemically if the machine is allowed to sit for
several months or more. Drain the tank and fioat bowls {Chapter 4).

5 Intake air leak. Check for loose carburetor-to-intake manifold
connections, loose or missing vacuum gauge access plug, or loose
vacuum chamber cover {Chapter 4).

6 Idle speed incorrect, Adjust idle spead (Chapter 1).

9 Roughidle

1 lgnition malfunction (Chapter 5).

2 Idie speed incorrect. Adjust idle speed (Chapter 1),

3  Carburetors not synchronized. Synchronize carburetors {Chap-
ter 1.

4 Carburetor malfunction {Chapter 4.

5  Fuel contaminated. The fusl can be contaminated with either dirt
or water, or can change chemically if the machine is allowed to sit for
several months or more. Drain the tank and float bowls. If the problem
is severe, a carburetor overhaul may be necessary (Chapter 4),

6  Intake air leak (Chapter 4).

7 Air cleaner clogged, Service or replace air filter element (Chap-
ter 1).

Poor running at low speed

10 Spark weak

1 Battery voitage low. Check and recharge battery (Chapter 9).

2  Spark plug fouled, defective or worn out. Clean and inspect the
plugs {Chapter 1).

3  Spark plug cap or plug wire defective. Inspect the plug wires
{Chapter 5).

4  Spark plug cap not making contact.

5 Incorrect spark plug. Wrong type, heat range or cap configura-
tion. Check and install correct plugs listed in Chapter 1. A cold plug or
one with a recessed firing electrode will not operate at low speeds
without fouling.

6 Ignition control madule defective (Chapter 5).

7 lgnition pulse generator defective (Chapter 5).

8  Ignition coil(s) defective {Chapter 5).

11 Fuel/air mixture incorrect

1 Pilot screw(s} out of adjustment (Chapter 4).

2  Pilot air passage clogged. Remove and overhaul the carburetors
(Chapter 4}.

3  Air bleed holes clogged. Remaove carburetor and blow out all pas-
sages (Chapter 4).

4 Air filter element clogged, poorly sealed or missing {Chapter 1}.

5  Air cleaner housing, chamber or intake duct loose or damaged.
Look for cracks, holes or loose clamps and replace or repair defective
parts {Chapter 4).

6  Fuel level too high or too low. Adjust the floats {Chapter 4),

7 Fuel tank breather {(in cap) cbstructed. Make sure that the air vent
passage in the filler cap is open (except California models, on which
the vent is plumbed into the EVAP system).

8 Carburetor intake manifolds loose. Check for cracks, breaks,
tears or loose clamps or bolts. Repair or replace the rubber boots.

12 Compression low

1 Spark plug loose. Remove the plug and inspect the threads. Rein-
stall and tighten to the torgue listed in the Chapter 1 Specifications.

2  Cylinder head not sufficiently tightened down. If the cylinder head
has been lcose for awhile, the gaske! and head may be damaged. The
head bolts should be tightened to the caorrect tarque in the correct
sequence (Chapter 2).

3 Incorrect valve clearance. If the valve is not closing completely,
compression pressure is leaking past the valve. Check and adjust the
valve clearances (Chapter 1).

4 Cylinder and/or piston worn. Excessive wear will cause compres-
sion pressure to leak past the rings. This is usually accompanied by
worn rings as well. A top end oyerhaui is necessary (Chapter 2).

5 Piston rings worn, weak, broken, or sticking. Broken or sticking
piston rings usually indicate a lubrication or carburetion problem that
causes axcess carbon deposits 1o form on the pistons and rings. Top
end overhaut is necessary {Chapter 2}.

6  Piston ring-to-groove clearance excessive. This is caused by
axcessive wear of the piston ring lands. Piston replacement is neces-
sary (Chapter 2).

7  Cylinder head gasket damaged. If the head is allowed to become
loose, or if excessive carbon build-up on the piston crown and com-
hustion chamber causes extremely high compression, the head gasket
may leak. Retorquing the head is not always sufficient to restore the
seal, so gasket replacement is necessary (Chapter 2).

8  Cylinder head warped. This is caused by overheating or incor-
rectly tightened head bolts. Machine shop resurfacing or head replace-
ment is necessary (Chapter 2).

9  Valve spring brroken or weak. Caused by component failure or
wear; the spring(s) must be replaced (Chapter 2).

10 Valve not seating properly. This is caused by a bent valve (from
over-revving or improper valve adjustment), burned valve or seat
{incorrect carburetion) or an accumulation of carbon deposits on the
seat (from carburetion, lubrication problems). The valves must be
cleaned and/or replaced and the seats serviced if possible (Chapter 2).

13 Poor acceleration

1 Carburetors leaking or dirty. Overhaul the carburetors {Chapter 4).
2 Timing not advancing. The ignition pulse generator{s) or the igni-
tion contral module may be defective {Chapter 5). If any of these com-
ponents are defective, they must be replaced; they can't be repaired.
3  Carburetors not synchronized. Synchronize the carburetors
{Chapter 1).

4 Engine oil viscosity too high. Using a heavier cil than that recom-
mended in Chapter 1 can damage the oil pump or lubrication system
and cause drag on the engine.

5  Brakes dragging. Can be caused by debris which has entered the
brake piston sealing boot, by a warped disc, or by a bent axle. Repair
as necessary (Chapter 7).
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Poor running or no power at high speed

14 Firing incorrect

1 Air filter element restricted. Replace filter (Chapter 1).

2  Spark plug fouled, defactive or worn out. Clean or replace the
spark plugs {Chapter 1).

3  Spark plug cap or plug wire defective (Chapter 5).

4  Spark plug cap not in good contact (Chapter 5).

5 Incorrect spark plug. Wrong type, heat range or cap configura-
tion. Check and install correct plugs listed in Chapter 1. A cold plug or
one wifh a recessed firing electrode will not operate at low speeds
without fouling.

6 Ignition control module detective. Check and, if necessary,
replace the module (Chapter 5).

7 Ignition coil(s) detective. Check and, if necessary, replace the
coil(s) (Chapter 5).

15 Fuel/air mixture incorrect

1 Main jet clogged. Dirt, water and other contaminants can clog the
main jets. Clean the fuel tap filter screen, the float bowl, the jets and
the fuel passages (Chaptar 4).

2 Incorrect size main jet. The standard jetting is for sea-level atmo-
spheric pressure and oxygen content.

3  Excessive throttle shaft-to-carburetor body clearance. If the throt-
tle shaft of either carburetor is loose, replace the carburetor {Chap-
ter 4).

4  Air bleed holes clogged. Remove and overhaul carburetors
(Chapter 4).

5 Alrfilter element clogged, poorly sealed or missing.

68  Air cleanar-to-carburetor boot poorly sealed. Look for cracks,
holes or loose clamps, and replace or repair defective parts,

7 Fuel level too high or too low. Adjust the float(s) {Chapter 4).

8  Fuel tank air vent obstructed. Make sure the air vent passage in
the filler cap is open.

9  Carburetor intake manifolds loose. Check for cracks, breaks,
tears or loose clamps or bolts. Repair or replace the rubber boots
{Chapter 2},

10 Fuel filter clogged. Clean, and if necessary, replace the filter
(Chapter 1).

11 Fuel line clogged. Pull the fuel line loose and carefully blow
through it.

16 Compression low

1 Spark plug loose. Remove the plug and inspect the threads. Rein-
stalf and tighten to the specified torque (Chapter 1).

2 Cylinder head not sufficiently tightened down. If the cylinder head
is suspected of being loose, then there's a chance that the gasket and
head are damaged if the problem has persisted for any length of time.
The head bolts should be tightened to the proper torque in the correct
seguence (Chapter 2).

3  Improper valve clearance. This means that the valve is not closing
completely and compression pressure is leaking past the valve. Check
and adjust the valve clearances (Chapter 1).

4 Gylinder and/or piston worn. Excessive wear will cause compres-
sion pressure to teak past the rings. This is usually accompanied by
worn rings as well. A top end overhaul is necessary (Chapter 2}.

5  Piston rings worn, weak, broken, or sticking. Broken or sticking
piston rings usually indicate a lubrication or carburetion problem that
causes excess carbon deposits or seizures to form on the pistons and
rings. Top end overhaul is necessary {Chapter 2).

6  Piston ring-to-groove clearance excessive. This is caused by
excessive wear of the piston ring lands. Piston replacement is neces-
sary {Chapter 2},

7 Cylinder head gasket damaged. It the head is allowed to become
locse, or if excessive carbon build-up on the piston crown and com-
bustion chamber causes extremely high compression, the head gasket
may leak. Retorquing the head is not always sufficient to restore the
seal, so gasket replacement is necessary (Chapter 2).

B  Cylinder head warped. This is caused by overheating or improp-
erly tightened head bolts. Machine shop resurfacing or head replace-
ment is necessary (Chapter 2).

9  Valve spring broken or weak. Caused by component failure or
wear; the spring(s) must be replaced (Chapter 2).

10 Valve not seating properly. This is caused by a bent valve {from
over-ravving or improper valve adjustment), burned valve or seat
(incorrect carburetion) or an accumulation of carbon deposits on the
seat (from carburetion, iubrication problems). The valves must be
cleaned and/or replaced and the seats serviced if possible (Chapter 2).

17 Knocking or pinging

1 Carbon build-up in combustion chamber. Use of a fuel additive
that will dissolve the adhesive bonding the carbon particles to the
crown and chamber is the easiest way to remove the build-up. Other-
wise, the cylinder head will have to be removed and decarbonized
(Chapter 2).

2 Incorrect or poor quality tuel. Old or improper grades of gasoline
can cause detonation. This causes the piston to rattle, thus the knock-
ing or pinging sound. Drain old fuel and always use the recommended
fuel grade.

3  Spark plug heat range incorrect. Uncontrolled detonation indi-
cates the plug heat range is too hot. The plug in effect becomes a glow
plug, raising cylinder temperatures. Install the proper heat range plug
{Chapter 1).

4 Improper air/fusl mixiure. This will cause the cylinder to run hot,
which leads to detonation. Clogged jets or an air leak can cause this
imbalance (Chapter 4).

18 Miscellaneous causes

1 Throttle valve doesn't open fully. Adjust the throttle cable {Chap-
ter 1).

2 Glutch slipping. Caused by damaged, loose or worn clutch com-
ponents, Try adjusting the clutch cable; if that doesn’t work, overhaul
the clutch (Chapter 2).

3 Ignition timing incorrect and/or not advancing. Ignition timing can
be checked, but it is not adjustable. If the timing is incorrect, check the
ignition control module and, if necessary, replace it {Chapter 5).

4  Engine oil viscosity too high. Using a heavier oil than the one rec-
ommended in Chapter 1 can damage the oil pump or lubrication sys-
tem and cause drag on the engine.

5  Brakes dragging. Usually caused by debris which has entered the
brake piston sealing boot {disc brake) or weak return springs {drum
brake), or by a warped disc or drum, or by a bent axle. Repair as nec-
essary.

Overheating

19 Cooling system not operating properly

1 Coolant level low. Check coolant level as described in Chapter 1.
If coolant level is low, the engine will overheat.

2 Leakin cooling system. Check cooling system hoses and radiator
for leaks and other damage. Repair or replace parts as necessary
{Chapter 3}.

3  Thermostat sticking open or closed. Check and replace as
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described in Chapter 3.

4  Faulty radiator cap. Remove the cap and have it pressure
checked at a service station.

5 Coolant passages clogged. Have the entire system drained and
flushed, then refill with new coolant.

6  Water pump defective. Remove the pump and check the compo-
nents.

7  Clogged radiator fins. Clean them by blowing compressed air
through the fins from the back side.

lubnication or from oil that is “overworked” can cause overheating. The
oil provides a definite cooling function in the engine. Check the oil level
(Chapter 1}.

2 Poor guality engine oil or incorrect viscosity or type. Oil is rated
not only according to viscosity but also according to typs. Some oils
are not rated high enough for use in this engine. Check the Specifica-
tions section and change to the correct oil {Chapter 1).

25 Miscellaneous causes

20 Firing incorrect

1  Spark plug fouled, defective ar worn out. Clean, inspect and, if
necessary, replace the spark plugs (Chapter 1).

2 Incorrect spark plug. Wrong type, heat range or cap configura-
tion, Check and install correct plugs listed in Chapter 1.

3 Faulty ignition coil(s) {Chapter 5).

21 Fuel/air mixture incorrect

1 Main jet clogged. Dirt, water and other contaminants ¢an clog the
main jets. Clean the fuel tap filter, the float bowl area and the jets and
carburetor orifices (Chapter 4).

2  Main jet wrong size. The standard jetting is for sea level atmo-
spheric pressure and oxygen content.

3  Alr cleaner poorly sealed or missing.

4 Air cleaner-to-carburetor boot poorly sealed. Look for cracks,
holes or loose clamps and replace or repair.

5  Fuel level too low. Adjust the float(s) (Chapter 4.

6  Fuel tank air vent obstructed. Make sure that the air vent passage
in the filler cap is open {except California models).

7  Carburetor intake manifelds loose. Check for cracks, breaks,
tears or loose clamps or bolts. Repair or replace the rubber boots
{Chapter 4).

22 Compression too high

1 Carbon build-up in combustion chamber. To remove the build-up,
use a fuel additive that will dissolve the layer of carbon on the piston
crown and cembustion chamber. If that doesn’t work, the cylinder
head will have to be removed and decarbonized (Chapter 2).

2 Improperly machined head surface or instaltation of incorrect gas-
ket during engine assembly. Check Specilications {Chapter 2}.

23 Engine load excessive

1 Cluteh slipping. Caused by damaged, loose or worn ¢lutch com-
ponents. Inspect and, if necessary, overhaul the clutch (Chapter 2).

2  Engine ail level too high. The addition of too much oil will cause
pressurization of the crankcase and inefficient engine operation. Check
Specifications and drain to proper lavel (Chapter 1).

3  Engine oit viscosity too high. Using a heavier cil than the one rec-
ommended in Chapter 1 can damage the oil pump or lubrication sys-
tem as well as cause drag on the engine.

4  Brakes dragging. Usually caused by debris which has entered the
brake piston sealing boot (disc brake) or weak return springs (drum
brake), or by a warped disc or drum, or by a bent axle. Repair as nec-
essary,

24 Lubrication inadequate

1 Engine oil level too low. Friction caused by intermittent lack of

Modification to exhaust system. Most aftermarket exhaust sys-
tems cause the engine to run leaner, which makes it run hotter. When
installing an accessory exhaust system, rejet the carburetors in accor-
dance with the exhaust manufacturer's instructions.

Clutch problems

26 Clutch lever hard to operate

1 Damaged, kinked or dirty clutch cable. Inspect, lubricate and, if
necessary, replace clutch cable {Chapter 2).

2 Faulty clutch lifter plate bearing. Inspect and, if necessary,
replace lifter plate bearing (Chapter 2).

3  Damaged clutch lifter mechanism. Inspect and, if necessary,
replace lifter mechanism (Chapter 2).

4 Incorrectly routed clutch cable (Chapter 2).

27 Clutch slipping

1 Friction plates worn or warped. Overhaul the clutch assembly
{Chapter 2).

2  Metal plates worn or warped (Chapter 2).

3 Clutch springs broken or weak. Old or heat-damaged (from slip-
ping clutch) springs should be replaced with new ones (Chapter 2).

4 Clutch release mechanism defective. Check the mechanism and
replace any defective parts {Chapter 2).

5  Clutch hub or housing unevenly worn. This causes improper
engagement of the discs. Replace the damaged or womn parts (Chap-
ter 2).

28 Clutch not disengaging completely

1 Clutch plates warped or damaged. This will cause clutch drag,
which in turn causes the machine to creep. Overhaul the ¢lutch assem-
bly (Chapter 2),

2 Clutch spring tension uneven, Usually caused by a sagged or bro-
ken spring. Check and replace the spring(s) (Chapter 2).

3  Engine oil deteriorated. Old, thin, worn out oil will not provide
proper lubrication for the discs, causing the clutch to drag. Replace the
oil and filter (Chapter 1).

4  Engine oil viscosity too high. Using a heavier oil than recom-
mended in Chapter 1 can cause the plates to stick together, putting a
drag on the engine. Change to the correct weight oil (Chapter 1).

5  Clutch housing seized on shaft, Lack of [ubrication, severe wear
or damage can cause the housing to seize on the shaft. Overhaul of the
clutch, and perhaps transmission, may be necessary to repair damage
{Chapter 2).

6  Clutch release mechanism defective. Worn or damaged release
mechanism parts can stick and fail to apply force to the pressure plate.
Overhaul the release mechanism (Chapter 2).

7  Loose clutch hub nut. Causes housing and hub misalignment
putling a drag on the engine. Engagement adjustment continually
varies. Overhaul the clutch assembly (Chapter 2).
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Gear shifting problems

29 Doesn't go into gear or lever doesn't return

1 Clutch cable out of adjustment {Chapter 1}, air in clutch hydraulic
system or clutch not disengaging {see Section 27).

2 Shift fork(s) or shift fork shaft bent, worn or jammed, Gften caused
by dropping the machine or from lack of lubrication. Overhaul the
transmission (Chapter 2).

3 Gear(s) stuck on shaft. Most often caused by a lack of lubrication
ar excessive wear in transmission bearings and bushings. Overhaul the
transmission (Chapter 2).

4 Shift drum binding. Caused by lubrication failure or excessive
wear, Replace the drum and bearings (Chapter 2).

5  Gearshift spindle bent or damaged. Replace gearshift spindle
(Chapter 2).

6  Shift lever broken. Splines stripped out of lever or shaft, caused
by allowing the lever to get loose or from dropping the machine.
Replace necessary parts {Chapter 2).

30 Jumps out of gear

1 Shift fork(s) or shift fork shaft bent or worn, Overhaul the trans-
mission (Chapter 2},

2  Gear dogs or dog slots worn or damaged. The gears should be
inspected and, if necessary, replaced. No attempt should be made to
service the wom parts.

3 Shift drum stopper arm broken (Chapter 2).

4 Broken shift linkage return spring {Chapter 2).

Abnormal engine noise

31 Knocking or pinging

1 Carbon build-up in combustion chamber. To remove the build-up,
use a fuel additive that will dissolve the layer of carbon on the piston
crown and combustion chamber, If that doesn't work, the cylinder
head will have to be removed and decarbonized (Chapter 2).

2 0ld, incorract or poor quality fuel can cause detonation. This
causes the piston to rattle, thus the knocking or pinging sound. Drain
the fuel, clean the tank and refill with the recommended grade {Chap-
ter 4).

3  Spark plug heat range incorraect. Uncontrolled detonation indi-
cates that the plug heat range is too hot. The plug in effect becomes a
glow plug, raising cylinder temperatures. Install the proper heat range
plug (Chapter 1).

4 Anincorrect air/fuel mixture can cause the cylinder to run hot and
detonate, Clogged jets or an air leak can causse this imbalance (Chap-
ter 4).

32 Piston slap or rattling

1 Cylinder-to-piston clearance excessive. Caused by incorrect
assembly. Inspect and overhaul top end parts (Chapter 2).

2  Connecting rod bent. Caused by over-revving, by trying to start a
badiy flooded engine or by ingesting a foreign object into the combus-
tion chamber. Replace the damaged parts (Chapter 2).

3 Piston pin or piston pin bore worn or seized from wear or lack of
lubrication. Replace damaged parts (Chapter 2).

4 Piston ring(s) worn, broken or sticking. Overhaul the top end
(Chapter 2).

5  Piston seizure damage. Usually from lack of lubrication or over-
heating. Replace the pistons and bore the cylinders, as necessary
(Chapter 2).

&  Connecting rod bearing and/or piston pin-end clearance exces-
sive, Caused by excessive wear or lack of lubrication. Replace worn
parts.

33 Valve noise

1 Worn or damaged hydraulic lash adjusters. Remove and inspect
{see Chapter 2).

2 Valve springs broken or weak, Inspect and, if necessary, replace
the valve springs (Chapter 2).

3  Camshaft or cylinder head wom or damaged. Lack of fubrication
at high rpm is usually the cause of damage. Low oil level or failure to
change the cil at the recommended intervals are the chief causes.
Since there are no replaceable bearings in the head, the head itseff will
have to be replaced if there is excessive wear or damage {Chapter 2).

34 Other noise

1 Cylinder head gasket leaking. This will cause compression leak-
age into the cooling system {which rmay show up as air bubbles in the
coolant in the radiator). Also, coolant may get into the oil (which will
turn the oil into a bubbly gray-brown sludge). In either case, have the
cooling systern pressure-checked by a dealer service department.

2 Exhaust pipe leaking at cylinder head connection. Caused by
improper fit of pipe(s) or loose exhaust ftange. All exhaust fasteners
should be tightened evenly and carefully. Failure to do this will lead to
a leak.

3 Crankshaft runout excessive. Caused by a bent crankshaft (from
over-revving) or damage from an upper cylinder component failure,
Can also be attributed to dropping the machine on either of the
crankshaft ends.

4 Engine mounting tasteners loose. Tighten all engine mounting
fasteners to the torque listed in Chapter 2 Specifications,

6  Crankshaft bearings worn (Chapter 2).

6  Camshaft chain tensioner worn or broken. Replace the tensioner
(Chapter 2).

7 Camshaft chain, sprockets or guides worn {Chapter 2}.

Abnormal driveline noise

35 Clutch noise

1 Clutch housing/friction plate clearance excessive {Chapter 2).
Loose or damaged clutch pressure plate and/or bolts (Chapter 2).

36 Transmission noise

1 Bearings or shafts are worn. Overhaul the transmission (Chap-
ter 2).

2 Gears are worn or chipped (Chapter 2).

3 Metal chips jammed in gear teeth. Probably pieces from a broken
clutch, gear or shift mechanism that were picked up by the gears. This
will cause early bearing failure (Chapter 2).

4 Engine oil level too low, Causes a howl from transmission. Also
affects engine power and clutch operation {Chapter 1).

37 Final drive noise

1 Final drive oil level low {Chapter 1}.
2  Final drive gear lash out of adjustment (Chapter 6).
3  Final drive gears damaged or worn {Chapter 6).
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Abnormal frame and suspension noise

38 Front end noise

1 Low fluid level or incorrect viscosity il in forks. This can sound
like “spurting” and is usually accompanied by inconsistent fork action
(Chapter 6}.

2 Fork spring weak or broken. Makes a clicking or scraping sound.
Fork oil, when drained, will have metal particles in it (Chapter 6).

3  Steering head bearings loose or damaged. Clunks when braking.
Check and adjust or replace as necessary (Chapters 1 and 6).

4  Triple clamp-to-fork tube pinch bolts loose. Make sure all triple-
clamp-to-fork tube pinch bolts are tight (Chapter 6),

5  Fork tube bent. Good possibility if machine has been dropped.
Replace tube with a new one (Chapter 6).

6  Front axle nut or axle pinch bolts loose. Tighten all axle fasteners
to the torque listed in this Chapter’s Specifications (Chapter 7).

39 Shock absorber noise

1 Fluid level incorrect. Indicates a leak caused by a defective seal.
Shock will be covered with oil. Replace shock (Chapter 6).

2  Defective shock absorber with internal damage. This is in the
body of the shock and cannot be remedied. The shock must be
replaced (Chapter 8).

3 Bent or damaged shock body. Replace the shock ({Chapter 6).

40 Brake noise

1 Squeal caused by dust on brake pads or shoes. Usually found in
combination with glazed pads. Clean paris with brake ¢cleaning solvent
{Chapter 7).

2  Contamination of brake pads. Oil, brake fluid or dirt causing brake
to chatter or squeal. Clean or replace pads {Chapter 7).

3 Pads glazed. Caused by excessive heat from prolonged use or
from contamination. Do not use sandpaper, emery cloth, carborundum
cloth or any other abrasive to roughen the pad surfaces as abrasives
will stay in the pad material and damage the disc. A very fine flat file
can be used, but pad replacement is the preferred cure (Chapter 7).

4 Disc or drum warped. Can cause a chattenng, clicking or intermit-
tent squeal. Usually accompanted by a pulsating lever or pedal and
uneven braking. Replace the disc or drum (Chapter 7).

5 Shoes worn {rear drum brakes). Check and replace as needed
{see Chapter 7).

6 Loose or worn wheel bearings. Check and repiace as needed
{Chapter 7).

Qil pressure indicator light comes on

41 Engine lubrication system

1 Engine oil pump defective (Chapter 2).

2  Engine oil level low. Inspect for leak or other problem causing low
ol level and add recommended lubricant (Chapters 1 and 2).

3  Engine oil viscosity too low. Very old, thin oil or an improper
weight of cil used in engine. Change fo correct lubricant {Chapter 1).

4  Camshaft or journals worn. Excessive wear causing drop in oil
pressure. Replace cam and/or head. Abnormal wear could be caused
by oil starvation at high rpm from ow oil level or improper cil weight or
type (Chapter 1),

5 . Grankshatt and/or bearings worn, Same problems as above,
Chickahd replace crankshaft and/or bearings (Chapter 2),

42 Electrical system

1 Oil pressure switch defective. Check and, if necessary, replace
the switch (Chapter 9).

2 Oil pressure indicator light circuit defective. Check for pinched,
shorted, disconnected or damaged wiring (Chapter 9).

Excessive exhaust smoke

43 White smoke

1 Piston oil ring worn. The ring may be broken or damaged, causing
oil from the crankcase 10 be puiled past the piston into the combustion
chamber. Replace the rings (Chapter 2j.

2  Cylinders worn, cracked, or scored. Caused by overheating or oil
starvation. The cylinders will have to be rebored and new pistons
installed.

3 Valve guide oil seal(s) damaged or worn. Replace the valve guide
saals (Chapter 2).

4 Valve guide(s) wom. Remove the heads, take them io a motorcy-
cle machine shop or a dealer service department and get a valve job
(Chapter 2).

5 Engine oil leve! too high, which causes oil to be forced past the
rings. Drain oil to the correct lavel (Chapter 1}.

6  Head gasket broken between oil return passage and cylinder.
Causes oil to be pulled into combustion chamber. Replace the head
gasket and measure the head for warpage (Chapter 2).

7  Abnormal crankcase pressurization, which forces oil past the
rings. Clogged crankcase breather or hoses usually the cause {Chap-
ter 4).

44 Black smoke

1 Air cleaner clogged. Clean or replace the slement {Chapter 1}.

2  Main jet too large or loose. Compare the jet size to the Specifica-
tions (Chapter 4).

3 Choke stuck, causing fuel 1o be pulled through choke circuit
{Chapter 4),

4 Fuel level too high. Check and adjust the float height as neces-
sary (Chapter 4).

5  Float valve hetd off seat. Clean float bow| and fuel line and, if nec-
essary, replace float valve and seat (Chapter 4).

45 Brown smoke

1 Main jet too smali or clogged. Lean condition caused by wrong
size main jet or by a restricted orifice. Clean float bowl and jets and
compare jet size to Specifications {Chapter 4),

2  Fuel flow insufficient. Float valve stuck closed due to chemical
reaction with old fuel. Float height incorrect. Restricted fuel line. Clean
line and float bowl and adjust ftoats if necessary (Chapter 4),

3  Carburetor intake manifolds loose (Chapter 4).

4 Air cleaner poorly sealed or not installed (Chapter 1).

Poor handling or stability

46 Handlebar hard to turn

1 Steering stemn locknut too tight {Chapter 6}

2 Steering head bearings damaged. Roughness can be felt as the
bars are turned from side-to-side. Replace bearings and races (Chap-
ter 6).

3 Steering head bearing races dented or worn. Dents are the result
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of wear in only one pesition {e.g., straight ahead), or can be caused by
hitting a curb, expansicn joint or hole, or by dropping the machine.
Replace the steering head bearings and races (Chapter 6).

4  Steering stem lubrication inadequate. Either because the old
grease has gotten hard, or because it has been removed by repeated
high-pressure car washes. Disassembte the steering head and repack
the bearings (Chapter 6).

5  Steering stem bent. Caused by hitting a curb or hole, or by drop-
ping the machine. Replace the stem; do not try to straighten it (Chap-
ter 6).

6  Front tire air pressure too low (Chapter 1).

3 Brake fluid leak. See paragraph 1.

4 Contaminated pads. Caused by contamination with oil, grease,
brake fluid, etc. Clean or replace pads. Clean disc thoroughly with
brake cleaner (Chapter 7).

5  Brake fluid deteriorated. Fluid is old or contaminated. Drain sys-
tem, replenish with new fluid and bleed the system (Chapter 7).

6  Master cylinder internal parts worn or damaged causing fluid to
bypass {Chapter 7}.

7 Master cylinder bore scratched from ingestion of foreign material
or broken spring. Repair or replace master cylinder (Chapter 7).

8 Disc warped. Replace disc {Chapter 7).

47 Handlebar shakes or vibrates excessively

51 Brake lever or pedal pulsates

1 Tires worn or out of balance {Chapter 7}.

2 Swingarm bearings worn. Replace worn bearings by referring to
Chapter 86,

3  Rim(s) warped or damaged. Inspect wheels for runout (Chapter 7).
4 Wheel bearings worn. Worn front or rear wheel bearings can
cause poor tracking., Worn front bearings will cause wobble (Chap-
ter 7).

5  Handlebar clamp bolts loose {Chapter 6).

6  Steering stem or fork clamps loose. Tighten them to the specified
torque {Chapter 6),

7  Engine mount bolts loose. Will cause excessive vibration with
increased engine rpm (Chapter 2).

48 Handlebar puils to one side

1 Frame bent. Definitely suspect this if the machine has been
dropped. May or may not be accompanied by cracking near the bend.
Replace the frame (Chapter 6).

2 Wheels out of alignment, Caused by improper location of axle
spacers or from bent steering stem or frame {Chapter 8).

3 Swingarm bent or twisted. Caused by age (metal fatigue} or
impact damage. Replace the arm {Chapter &}.

4 Steering stem bent. Caused by impact damage or from dropping
the motorcycle. Replace the steering stem (Chapter 6).

5  Fork leg bent. Disassemble the forks and replace the damaged
parts (Chapter 6).

6  Fork cil level uneven. Replace the fork oil (Chapter 1).

49 Poor shock absorhing qualities

1 Too hard:
a) Fork oif level excessive (Chapler 6).
b) Fork oil viscosity too high. Use a lighter oif (see the Specifications
in Chapter 6).
¢) Fork lube bent. Causes a harsh, sticking feeling (Chapter 6).
d) Shaock shaft or body bent or damaged (Chapter 6).
e} Fork internal damage (Chapter 6).
f) Shock internal damage.
g) Tire pressura tog high (Chapters 1 and 7).
2  Too soft:
a) Fork or shock oif insufficient and/or leaking (Chapter 6).
b} Fork oil viscosity too fight (Chapler 6).
c) Fork springs weak or broken (Chapter 6).

Braking problems

50 Disc brakes are spongy, don't hold

1 Airin brake line. Caused by extremely low master cylinder fluid
level or by leakage. Locate problem and bleed brakes {Chapter 7).
2  Pad or disc worn {Chapters 1 and 7).

Disc warped. Replace disc {Chapter 7).

Axle bent. Replace axfe (Chapter 6).

Brake caliper bolts loose (Chapter 7).

Brake caliper shafts damaged or sticking, causing caliper to bind.
Lube the shafts and/or replace them if they are correded or bent
(Chapter 7).

5  Wheel warped or otherwise damaged {(Chapter 7}.

6  Wheel bearings damaged or worn {Chapter 7).

7 Brake drum out of round {Chapter 7).

Do) PO o

52 Brakes drag

1 Master cylinder piston seized. Caused by wear or damage to pis-
ton or cylinder bore (Chapter 7).

2 Brake lever balky or stuck. Check pivot and lubricate (Chapter 7).
3 Brake caliper binds. Caused by inadequate lubrication or damage
to caliper slider pins {Chapter 7).

4 Brake caliper piston seized in bore. Caused by excessive wear, or
by a deteriorated piston dust seal, which allows dirt or water 1o enter
piston bore {Chapter 7),

5 Brake pad damaged. Pad material separating from backing plate.
Usually caused by faulty manufacturing process or from contact with
chemicals. Replace pads (Chapter 7).

6  Pads improperly installed (Chapter 7).

7  Rear brake pedal free play insufficient (Chapter 1).

8  Rear brake springs weak. Replace the springs (Chapter 7).

Electrical problems

53 Battery dead or weak

1  Battery faulty. Caused by sulfated plates which are shorted by
sedimentation or by low electrolyte level. Also, broken battery terminal
making only occasional contact (Chapter 8).

2  Battery cables making poor contact (Chapter 9).

3 Load excessive. Caused by addition of high wattage lights or
other electrical accessories.

4 Ignition switch defective. Switch either grounds internally or fails
to shut off system. Replace the switch (Chapter 9).

5  Regulator/rectifier defective (Chapter 9).

6  Stator coil open or shorted (Chapter 9).

7 Wiring faulty. Wiring grounded or connections loose in ignition,
charging or lighting circuits (Chapter 9).

54 Battery overcharged

1 Regulator/rectifier defective. Overcharging is noticed when bat-
tery gets excessively warm or “boils” over {Chapter 9).

2  Battery defective. Replace battery with a new one {Chapter 9).

3  Battery amperage too low, wrong type or size. [nstall manufac-
turer's specified amp-hour battery to handle charging load (Chapter 9).
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installation, 7-14

system bleeding, 7-11

tires, general information, 7-21
wheel bearings, inspection and maintenance, 7-19
wheel, removal and installation
front, 7-17
rear, 7-18
wheels, inspection and repair, 7-16

brake caliper, removal, overhaul and installation, 7-4

Buying parts, 0-7

C

Cam chain
guide, removal, inspection and installation, 2-27

tensioner, removal, inspection and installation, 2-22

Cam chains and rear cam chain drive sprocket,
removal, inspection and installation, 2-46

Camshaft and sprocket, removal, inspection and
installation, 2-18

Carburetor

disassembly, inspection, cleaning and reassembly, 4-

13
overhaul, general information, 4-10
removal and installation, 4-11
synchronization, check and adjustment, 1-15
Charging system
check, 9-19
testing, general information and precautions, 9-19
Clutch
check and adjustment, 1-10
diode, check and replacement, 9-17
release system, bleeding, removal and
installation, 2-34
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Index

removal, inspection and installation, 2-38
switch, check and replacement, 9-16
Connecting rods and bearings, removal, inspection
and installation, 2-54
Conversion factors, 9-32
Coolant
reservoir, rermoval and installation, 3-6
temperature warning system, check and component
replacement, 3-4
Cooling fan and thermostatic fan switch, check and
replacement, 3-3
Cooling system, 3-1 through 3-10
check, 1-15
coolant reservoir, removal and installation, 3-6
coolant temperature warning systern, check and
component replacement, 3-4
cooling fan and thermostatic fan switch, check and
replacerent, 3-3
draining, flushing and refilling, 1-16
radiator cap, check, 3-2
radiator, removal and installation, 3-2
thermostat housing, removal and installation, 3-6
thermostat, removal, check and installation, 3-5
water pump, check, removal and installation, 3-7
Crankcase
components, inspection and servicing, 2-54
emission control system, description, check and
component replacement, 4-4
disassembly and reassembly, 2-52
Crankshaft and main bearings, removal, inspection
and installation, 2-57
Cylinder compression, check, 1-13
Cylinder head
and valves, disassembly, inspection and
reassembly, 2-24
cover and rocker arm assembly, removal, inspection
and installation, 2-13
removal and installation, 2-22
Cylinder, removal, inspection and installation, 2-27

E

Electrical system, 9-1 through 9-32

alternator, check and replacement, 9-19
battery

charging, 9-3

removal, inspection, maintenance and

installation, 9-3

brake light switches, check and replacement, 9-8
charging system

check, 8-19

testing, general information and precautions, 9-19
clutch diede, check and replacement, 9-17
clutch switch, check and replacement, 9-16

electrical troubleshooting, 9-2
fuses, check and replacement, 9-4
handlebar switches
check, 9-13
removal and installation, 9-14
headlight
aim, check and adjustment, 9-6
assembly, removal and installation, 9-6
bulb, replacement, 9-5
horn, check and replacement, 9-16
ignition main (key) switch, check and
replacement, 9-12
instrument and indicator lights, replacernent, 8-11
instruments and speedometer cable, removal and
installation, 9-11
lighting system, check, 9-5
neutral switch, check and replacement, 9-14
oil pressure switch, check and replacement, 9-15
sidestand switch, check and replacement, 9-16
starter clutch assembly, removal, inspection and
installation, 9-21
starter motor, drive gear and torque limiter, removal
and installation, 9-18
starter relay switch, check and replacement, 9-17
taillight assemnbly, removal and installation, 9-10
turn signal assembly, removal and installation, 9-2
turn signal circuit and relay, check, 9-8
turn signal, tail/brake light and license plate bulbs,
replacement, 9-6
voltage regulator/rectifier, check and
replacement, 9-21
wiring diagrams, 9-23
Engine oilfilter, change, 1-11
Engine, clutch and transmission, 2-1 through 2-64
cam chain
guide, removal, inspection and installation, 2-27
tensioner, removal, inspection and
installation, 2-22
cam chains and rear cam chain drive sprocket,
removal, inspection and installation, 2-46
camshaft and sprocket, removal, inspection and
installation, 2-18
clutch release system, bieeding, removal and
installation, 2-34
clutch, removal, inspection and installation, 2-38
connecting rods and bearings, removal, inspection
and installation, 2-54
crankcase components, inspection and
servicing, 2-54
crankcase, disassembly and reassembly, 2-52
crankshaft and main bearings, removal, inspection
and installation, 2-57
cylinder head
and valves, disassembly, inspection and
reassembly, 2-24



Index

IND-3

cover and rocker arm assembly, removal,
inspection and installation, 2-13
removal and installation, 2-22
cylinder, removal, inspection and installation, 2-27
engine disassembly and reassembly, general
information, 2-12
engine, removal and installation, 2-9
gearshift linkage, removal, inspection and
installation, 2-46
initial start-up after overhaul, 2-64
main and connecting rod bearings, general
note, 2-54
major engine repair, general note, 2-8
oil pump
drive chain and sprockets, removal, inspection and
installation, 2-43
removal, inspection and installation, 2-49
operations possible with the engine in the frame, 2-8
operations requiring engine removal, 2-8
output gear assembly, removal and installation, 2-62
piston rings, installation, 2-32
pistons and oil jets, removal, inspection and
installation, 2-30
primary drive gear, removal, inspection and
installation, 2-45
recommended break-in procedure, 2-64
transmission, removal, inspection and
installation, 2-59
valves/valve seats/valve guides, servicing, 2-23
Evaporative emission control system (California
models only)
inspection, 1-17
description, check and component replacement, 4-5
Exhaust system
check, 1-18
removal and installation, 4-18

F

Fasteners, check, 1-18
Fender, removal and installation
front, 8-4
rear, 8-4
Final drive oil, check and change, 1-10
Final drive unit, removal and installation, 6-12
Fluid levels, check, 1-4
brake fluid, 1-4
clutch fluid, 1-5
coolant, 1-6
engine oil, 1-4
Footpegs, removal and installation, 8-1
Fork oil change, 6-3
Forks
disassembly, inspection and reassembly, 6-4
removal and installation, 6-3

Frame and bodywork, 8-1 through 8-4
fender, removal and instaliation
front, 8-4
rear, 8-4
footpegs, removal and installation, 8-1
frame, inspection and repair, 8-1
rear grab rails and fender stays, removal and
installation, 8-4
saddlebags (VT1100C2 models), removal and
installation, 8-4
seat, removal and installation, 8-2
side covers, removal and installation, 8-3
sidestand
maintenance, 8-2
removal and installation, 8-2
steering head covers, removal and installation, 8-3
windshield (VT1100C2 models), removal and
installation, 8-4
Fuel and exhaust systems, 4-1 through 4-20
air cleaner housing, removal and installation, 4-7
air intake ducts, removal and installation, 4-8
carburetor overhaul, general information, 4-10
carburetors
disassembly, inspection, cleaning and
reassembly, 4-13
removal and installation, 4-11
crankcase emission control system, description,
check and component replacement, 4-4
evaporative emission control system (California
models), description, check and component
replacement, 4-5
exhaust system, removal and installation, 4-18
fuel pump system, check and component
replacement, 4-8
fuel tank
cleaning and repair, 4-4
removal and installation, 4-2
idle fuel/air mixture, adjustment, 4-18
sub-air cleaner, removal and installation, 4-8
throttle cables and grip, removal, installation and
adjustment, 4-10
Fuel system, check and filter replacement, 1-18
Fuses, check and replacement, 9-4

G

Gearshift linkage, removal, inspection and
installation, 2-46

General specifications, 0-7

Grab rails {rear) and fender stays, removal and
installation, 8-4

H

Handlebar, removal and installation, 6-2
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Handlebar switches
check, 9-13
removal and installation, 9-14
Headlight
aim, check and adjustment, 9-6
assembly, removal and installation, 9-6
bulb, replacement, 9-5
Honda Shadow Routine maintenance intervals, 1-1
through 1-20
Horn, check and replacement, 9-16

Identification numbers, 0-6
Idle fuel/air mixture, adjustment, 4-18
Idle speed, check and adjustment, 1-15
Ignition main (key) switch, check and
replacement, 9-12
ignition system, 5-1 through 5-6
check, 5-2
coils, check and replacement, 5-3
ignition control module, check and replacement, 5-5
ignition pulse generator(s), check and
replacement, 5-4
timing rotor, removal and installation, 5-5
timing, check, 5-5
Initial start-up after overhaul, 2-64
Instrument and indicator lights, reptacement, 9-11
Instruments and speedometer cable, removal and
installation, 9-11
Introduction to the Honda VT1100 Shadow, 0-5

L

Lighting system, check, 9-5
Lubrication, general, 1-14

M

Main and connecting rod bearings, general
note, 2-54

Maintenance intervais, 1-1 through 1-20

Maintenance technigues, tools and working
facilities, 0-9

Motorcycle chemicals and lubricants, 0-17

N

Neutral switch, check and replacement, 9-14

O

Oil pressure switch, check and replacement, 9-15
Oil pump

drive chain and sprockets, removal, inspection and

installation, 2-43

removal, inspection and instaliation, 2-49
Operations possible with the engine in the frame, 2-8
Operations requiring engine removal, 2-8
Output gear assembly, removal and installation, 2-62

P

Piston rings, installation, 2-32

Pistons and oil jets, removal, inspection and
installation, 2-30

Primary drive gear, removal, inspection and
installation, 2-45

R

Radiator cap, check, 3-2

Radiator, removal and installation, 3-2

Rear shock absorbers, removal, inspection and
installation, 6-11

Recommended break-in procedure, 2-64

Routine maintenance intervals, 1-1 through 1-20

S

Saddlebags (VT1100C2 models), removal and
installation, 8-4
Safety first!, 0-15
Seat, removal and installation, 8-2
Side covers, removal and installation, 8-3
Sidestand
maintenance, 8-2
removal and installation, 8-2
switch, check and replacement, 9-16
Spark plugs, replacement, 1-13
Starter
clutch assembly, removal, inspection and
installation, 9-21
motor, drive gear and torgue limiter, removal and
installation, 9-18
relay switch, check and replacement, 9-17
Steering head
bearings, check, adjustment and lubrication, 1-18
covers, removal and installation, 8-3
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Steering, suspension and final drive,
6-1 through 6-14
final drive unit, removal and installation, 6-12
fork oil change, 6-3
forks
disassembly, inspection and reassembly, 6-4
removal and installation, 6-3
handlebar, removal and installation, 6-2
rear shock absorbers, removal, inspection and
installation, 6-11
steering stem and bearings, removal, inspection and
installation, 6-8
swingarm bearings
check, 6-12
replacement, 6-14
swingarm, removal and installation, 6-13
Sub-air cleaner, removal and installation, 4-8
Suspension
adjustments, 1-19
check, 1-19
Swingarm bearings
check, 6-12
replacement, 6-14
Swingarm, removal and installation, 6-13

-

Taillight assembly, removal and installation, 2-10

Thermostat housing, removal and installation, 3-6

Thermaostat, removal, check and installation, 3-5

Throttle cable and choke operation, check and
adjustment, 1-8

Throttle cables and grip, removal, installation and
adjustment, 4-10

Timing rotor, removal and installation, 5-5

Tires, general information, 7-21

Tires/wheels, general check, 1-7

Tools, 0-10

Transmission, removal, inspection and
installation, 2-59

Troubleshooting, 0-18

Tune-up and routine maintenance,
introduction to, 1-4

Turn signal
assembly, removal and installation, 9-9
circuit and relay, check, 9-8
tail’brake light and license plate bulbs,

replacement, 9-6

Vv

Valves/valve seats/valve guides, servicing, 2-23
Voltage regulator/rectifier, check and
replacement, 9-21

W

Water pump, check, removal and installation, 3-7

Wheel bearings, inspection and maintenance, 7-19

Wheels, inspection and repair, 7-16

Windshield (VT1100C2 models}, removal and
installation, 8-4

Wiring diagrams, 9-23

Working facilities, 0-14
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Common spark plug conditions

NORMAL

operating conditions.
Recommendation:

Symptoms: Brown to grayish-tan color and slight |
electrode wear. Correct heat range for engine and

When new spark plugs are
installed, replace with plugs of the same heat range.

WORN

Symploms: Rounced electodes
with a small amount of deposits on
e gy end. Normal color. Cacses
phard starling in damp or cold
wealher and poor Tual ezonomy.
ARecommaondation: Flugs have
been ladt an the enging to Kog.
Heplace with new plugs ol the
same keal range. Folicw the rec
ammended maintenance schedule,

CARBON DEPOSITS
Symatoms: Dry sgoly deposils
indlicate & rich rmeture or weak igni-
tien. Cauaes mastiring. hard slaring
and besitatian,

Recommendalion: dake sure the
plug has ihe comect heal radige
Check for a cloggad air filer o
prablem in e fual sysism or
angine managernent  syslem. Alsc
chieck for igniton system probdems.

ASH DEPOSITS

Symptoms: Light Brown deposits
encrusted on tha sida or center
glecirodes or both. Denved from ol
and/or fuel additives. Excessive
amounis may mask the spark,
sausing reisdinng and hesilalion
during acceleration.
Recommendation: 1| excesaive
depasits accumalale over & ghonl
tima or low mieage, nstall new
vales uide seals 10 preven) sesp-
aga of ol into the combustion
chambers. Also fry changing gaso-
lirvg branda

OIL DEPOSITS

Symptoms: Cily coaling caused
by poer ol canlrod, Oil B leaking
past worn valve guides or pislon
nngs o e combusion chamber,
Caysas hard staring, misfiring and
hesitalion

Recommendation: Comect the
mechanical condibon with neces
sary repads and nstall new plegs.

GAP BRIDGING

Symploms: Combuston depasits
loddge betwesn the  eleclrodes.
Heawy daposis actumulale and
wrdge the elechrode gap. The plug
caases 1o fire, resulling in a dead
cylindar,

Recommendation: Locale (he
lauby plug and rermave the depasdils
from betwean the electrodes.

TCO HOT

Symptoms: Blistersd, white Insu-
lalor,  eraded electrode  and
absence of deposils. Fesults n
sngrened plug life.
Recomimendation: Check far iha
correct plug heat range, owver-
advanced igniticn timing, lean juel
migtore, ntake manield vacuum
leaks, sliching valves and nsufi-
clent engine cooling.

PREIGNITION

Symptoms:  Melled aglectodes,
Insulators are white, bul may be
dirty dug 1o mishinng o Alying
debris in {he combusiion chambaer,
Can lgad Yo engine damage.
Recommendation: Creck for tha
correc! plug heal range. aver-
advanced ignition Niming, lean fuel
miturs, insuticien! angine coaling
and lack ol lubricaticn.

HIGH SPEED GLAZING
Symptoms: Insulalar has yellow-
ish. giazed appearance. Indicales
thal combustion chamber Yemper-
aturgs have ngen suddanty cunng
hard acceleration. Normal depasits
11 B leern A canduactive Soating
Causes mighiing al high speeds.
Recommendation: Insiall new
plugs. Conzider wsing a calder plug
if dirrireg hatwis warrant,

DETONATION

Symptoms: Insulalons may ba
cracked or chipped. Imgroper gan
Sating {echinaques can also wesull
i1 a fraciured insulator tip: Gan lead
lo pistan damnaiga.

Recommendation: Kake sure the
tuel anti-knock values mes enging
reqquiramends. Lise came when set-
ling the gaps on new plugs: Aveid
tuggira 1re engine.

MECHANICAL DAMAGE
Symptoms: May be caused by a
fareign abject in the combustion
chamber or the piston striking an
incomect reach {100 long) plug.
Cousas a dead cylinder snd could
resull in piston camage.
Recommendalion: Hepalr the
mechanical damage. Femove the
lersign object frem e engine
anddor mstall e correc! reach
plug.
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Honda VT1100C Shadow, 1985 through 1990, and 1992 through 1996
Honda VT1100C2 Shadow American Classic Edition, 1895 through 1898

Honda VT1100C Shadow Spirit, 1997 and 1998
Honda VT1100T Shadow American Classic Edition Tourer, 1997 and 1998
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Chapter 1

Tune-up and routine maintenance

1-1

Contents
Section Section

Air filter element - SarviCing.......cc i 13 Fasteners - check... " 24
Battery electrolyte level/specific gravity - check 4 Final drive oil - check and change 11
Brake pads and shoes - wear check... 5 Fluid levels - check... . 3
Brake pedal height and freeplay (drum brake models) Fuel system - check and 1|Iter replacement ........ e 25

check and adjustment .........co..vviiriceeeree e e 7 Honda Shadow Routine maintenance intarvals........o.ccceeeivivenneee. 1
Brake system - general check... RN 8 Idle speed - check and adjustment... RO TUROO PR I
Carburetor synchronization - check and ad|ustment .18 Intreduction to tune-up and routine malntenance 2
Ciutch - check and adjustment ..o e, . 10 Lubrication - general .......cocccciieeiervrsinniesseecnen e 16
Cooling system - Check ... 19 Spark plugs - replacement...... . 15
Cooling systemn - draining, flushing and refilling ... .20 Steering head bearings - check ad]ustment and lubrlcatlon . 23
Cylinder compression - check ......c.ccovveeeniinn . 14 SUSPENSION - CHECK....1ivirecricceecet et e e 26
Enging il/filter - ChANGE ... e 12 Suspension adjustments......... . 27 1
Evaporative emission control system Throttle cable and choke operatlon check and adlustment. 9

(Calitornia models only} - inspection.......covu e, 21 Tires/wheels - general check .. e . 8
Exhaust system - ChecK........oci e 22
Specifications
Engine
Spark plugs

Type

BIANAAN . NGK DPR7EA-9 or ND X22EPR-U9

Cold climate
Extended high-speed riding....

Enging idle SPeed ... e
Cylinder COMPression PreSSUMB. ... s e srena
Maximum vacuum difference between cylinders

(carburetor sYNChroNiZatIoN)........ceoieciimei e e
Cylinder numbering

Rear cylinder ..o e

Front CYIINAET ..ot

Miscellaneous

Battery electrolyte spacific gravity............ooeinicn e
Brake pedal position (models with rear drum brake)
Pedal height (above top of footpeg)
TB5 and 1986 ... irre et e e e
1987 through 1996... e
1995 and later VT1 10002 VT1 100T
1997 and later VT1100C ... e eecrissas e
Pedal freeplay
Choke cable adjustment...........ccvvicccnim s

Clutch lever freeplay (cable-actuated clutch).........ocovecniciiiiniencciecann,

NGK DPRGEA-9 or ND X20EPR-U9
NGK DPRSEA-9 or ND X24EPR-U9
0.8 tc 0.9 mm {0.031 to 0.035 inch)
900 to 1100 rpm

10.79 to 14.71 Bars (156 to 213 psi)

40 mm Hg (1.6 inches Hg})

1
2

1.280 at 20 degrees C (68 degrees F)

20 mm (3/4-inch)

35 mm (1-1/3 inches)

N/A (all models use rear disc brakes)
Adijust to suit {no specified height)

20 to 30 mm (3/4 to 1-1/4 inches}

SE valves 10 to 11 mm (0.39 to 0.43 inch)
from end of threaded bamel

10 to 20 mm (3/8 to 3/4 inch}
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Miscellaneous (continued)

Minimum tire tread depth
Front..
Rear... e
Throttle gnp freeplay
Tire pressures (cold)

[ £0] 3 ) S PO PR UT RPN
Rear
T UD 10 90 KG (198 ID8)...vuceemcmcreermsrreereeessesaresersnesene e sneees conssemeans

Above 90 kg (198 |bs} .......o......
Torque specifications

Engine oil draint PIUG ...occovieeviii it e

Final drive
Filler cap......cocoiveeivrvereeeiirsnrs s
Drain piug...

SPANK PIUGS ... e erreeirieeie et e ettt bbb

Steering head bearing adjustment nut

1985 and 1986 ... ciiar e e

1987 on. .
Water pump dram plug

Recommended lubricants and fluids

FUBI BYPE 1ottt e b e s

Fuel capacity
1985 and 1986
Total..
Hesewe

1987 through 1996 VT1 1OOC

Total ..
Heserve
1995 and later VT1 10002
Total..
Reserve

1997 and Iater VT1 1OOC VT1 100T

Total ......

Reserve

Engine/transmission oil

B o= O U P T USPPPTURPTPTIIN

Viscosity

MOSE CONAIIONS ..vveeiceiriiic e eseee i e e e esa e e raa snge s eranees

Cold weather...
Hot weather ........

Very hot weather ... e

Capacity
1985 and 1986 .. R
1987 through 1996 VT1 1OOC
1995 and later vT1100C2
Oil change only...
With filter change

1997 and later VT11 OOC VT1 1 OOT

Oil change only....
With filter CHANGE....civv vt et e e e e
Coolant
LI o 1= T T PO PO
Capacity

1985 through 1896 VT1100C

Engine and radialor ...

Reservoir ..

1995 and fater VT1100G2, 1997 and later VT1100C, VT1100T
Engine and radiator ... e

Reservair .......
Brake fluid...
Whee! beanngs
Swingarm pivot beanngs
Cables and lever pivots ..
Sidestand pivot... .
Brake pedal/shlﬂ Iever pwots
Throttle grip ..

1.5 mm (0.08 inch)
2.0 mm (0.08 inch)
2 to 6 mm (1/8 to 1/4 inch}

2,25 Bars (33 psi)

2.25 Bars (33 psi)
2.80 Bars (41 psi)

30 Nm (22 ft-lbs)

12 Nm (108 in-lbs)
12 Nm {108 in-'bs}
14 Nm (120 in-lbs}

23 to 27 Nm (17 to 20 ft-lbs)
21 Nm {15 ft-lbs}
13 Nm (108 in-ibs)

Unleaded

15 liters {4.0 gallons)
3 liters {0.8 galion)

13 liters (3.44 gallons)
2.5 liters (0.64 gallon)

15.8 liters {(4.17 US galions}
2.2 iiters {0.58 gallon)

15.8 liters (4.17 US gallons)
2.2 liters-{0.58 gallon}

APl grade SF or SG

SAE 10W-40
SAE 10W-30
SAE 20W-40
SAE 20W-50

3.3 liters {4.0 quarts)
3.1 liters (3.26 quarts)

3.3 liters (3.5 quarts)
3.5 liters (3.7 quarts)

2.9 liters (3.1 quarts)
3.1 liters {3.3 quarts)

50/50 mixture of ethylene glycol-based antifreeze and distilled water

1.86 liters (1.95 quarts)
0.34 liter (0.36 quart)

2.0 liters (2.1 quarts)

0.39 liter {0.41 quart)

pDOT 4

Medium weight, lithium-based multi-purpose grease
Medium weight, lithium-based multi-purpose grease
Chain and cable lubricant or 10W30 motor oil

Chain and cable lubricant or 10W30 motor oif

Chain and cable lubricant or 10W30 motor il
Multi-purpose grease or dry film lubricant



Honda Shadow

Routine maintenance intervals

Note: The pre-ride inspection oullined in the owner’s manual cov-
ers checks and maintenance that should be camed out on a daily
basis. It's condensed and included here to remind you of its impor-
tance. Always perform the pre-ride inspection at every mainte-
nance interval (in addition to the procedures listed). The intervals
listed below are the shortest intervals recommended by the manu-
facturer for each particular operation during the model years cov-
ered in this manual. Your owner’s manual may have different inter-
vals for your modef.

Daily or before riding

Check the engine oil level

Check the fuel level and inspect for leaks

Check the engine coolant level and look for leaks

Check the operation of both brakes - also check the front
brake fluid level and look for leakage

Check the tires for damage, the presence of foreign objects
and correct air pressure

Check the throtlle for smooth operation and correct freeplay

Check the operation of the clutch - make sure the freeplay
is correct

Make sure the steering operates smoothly, without
looseness and without binding

Check for proper operation of the headlight, tafllight, brake
light, turn signals, indicator lights and horn

Make sure the sidestand fully returns to its “up™ position
and stays there under spring pressure

Make sure the engine STOP switch works properly

After the initial 600 miles/1000 km

Perform alf of the daily checks plus:
Check/adjust the carburetor synchronization
Adjust the valve clearances
Change the engine oil and ol filter
Check the tightness of all fasteners
Check the steering
Check/adjust clutch freeplay
Check the front brake fiuid level
Check the cooling system hoses
Inspect brake pads and shoes
Check/adjust the brake pedal position
Check the operation of the brake light
Check the operation of the sidestand switch
Lubricate the clutch cable, throttie cable(s) and

speedometer cable

Every 4000 miles/6000 km or 6 months

Change the engine oil

Clean the air filter element and replace it if necessary

Adjust the valve clearances

Clean and gap the spark plugs

Lubricate the clutch cable, throttle cable(s) and
speedometer cable

Check/adjust throttle cable freeplay

Check/adjust the idle speed

Check/adjust the carburetor synchronization

Check the front brake fluid level

Adjust front brake freeplay

Check the brake disc and pads

Check the rear brake shoes for wear

Check/adjust the brake pedal position

Check the operation of the brake light

Lubricate the clutch and brake lever pivots

Lubricate the shift/brake pedal pivots and the
sidestand pivot

Check the steering

Check the front forks for proper cperaticon and fluid |eaks

Check the tires, wheels and wheel bearings

Check the battery etectrolyte level and specific gravity;
inspect the breather tube

Check the exhaust system for leaks and check the
tightness of the fasteners

Check the cleanliness of the fuel system and the condition
of the fuel lines and vacuum hoses

Inspect the crankcase ventilation system

Check the operation of the sidestand switch

Check and adjust clutch cable freeplay

Every 12,000 km/8,000 miles or 12 months

All of the items above pius:
Change the engine oil and oil filter
Replace the spark plugs
Check the final drive oil level

Every 18,000 km/12,000 miles

Repack the swingarm bearings
Inspect the cooling system and replace the coolant

Every 24,000 km/15,000 miles or two years

Clean and lubricate the steering head bearings

Every 50,000 km/30,000 miles

Replace the drive chain

Every two years

Replace the brake master cylinder and caliper seals and
change the brake fluid

Every four years

Replace the brake hose



1-4

Chapter 1 Tune-up and routine maintenance

2.3 Decals at various locations on the motorcyele include such
information as tire pressures and safety warnings

2 Introduction to tune-up and routine maintenance

Refer to illustration 2.3

This Chapter covers in detail the checks and procedures neces-
sary for the tune-up and routine maintenance of your motorcycle. Sec-
tion 1 includes the routine maintenance schedule, which Is designed to
keep the machine in proper running condition and prevent possible
problems. The remaining Sections contain detailed procedures for car-
rying out the items listed on the maintenance schedule, as well as
additional maintenance information designed te increase retiability.

Since routine maintenance plays such an important role in the
safe and efficient operation of your motorcycle, it is presented here as
a comprehensive checklist. For riders who do all their own mainte-
nance, these lists outline the procedures and checks that should be
done on a routine basis.

Maintenance information is printed on tabels attached to the
motorcycle (see illustration). If the information on the labels differs
from that included here, use the information on the label.

Deciding where to start, or "plug into,” the routine maintenance
schedule depends on several factors. |f the warranty has recently
expired, and if the motorcycle has been maintained according to the
warranty standards, you may want to pick up routine maintenance as it
coincides with the next mileage or calendar interval. If you have owned
the machine for some time but have never performed any maintenance
on jt, then you may want to start at the nearest interval and include

3.3a Remove the dipstick and verify that the oil level
is at the upper mark

some additional procedures to ensure that nothing important is over-
locked. If you have just had a major engine overhaul, then you may
want to start the maintenance routine from the beginning. If you have a
used machine and have no knowledge of its history or maintenance
record, you may desire to combine all the checks into one large service
initially and then settle into the maintenance schedule prescribed.

The Sections which outline the inspection and maintenance pro-
cedures are written as step-by-step comprehensive guides to the per-
formance of the work. They explain in detail each of the routine inspec-
tions and maintenance procedures on the check list. References to
additional information in applicable Chapters is aiso included and
should not be overlooked.

Before beginning any maintenance or repair, the machine should
be cleaned thoroughly, especially around the oil filter, spark plugs,
cylinder head covers, side covers, carburetors, etc. Cleaning will help
ensure that dirt does not contaminate the engine and will allow you to
detect wear and damage that could otherwise easily go unnoticed.

3  Fluid levels - check

Engine oif

Refer to illustrations 3.3a and 3.3b

1 Run the engine and allow it to reach normal operating tempera-
ture. Caution: Do not run the engine in an enclosed space such as a
garage or shop.

2  Stop the engine and allow the machine to sit undisturbed for
about five minutes.

3 Hold the motorcycle level. With the engine off, remove the fillar
cap from the right side of the crankcase and check the oil level on the
dipstick. it should be between the Maximum and Minimum level marks
on the dipstick (see illustrations).

4 |f the level is below the Minimum mark, add encugh oil of the rec-
ommended grade and type to bring the level up to the Maximum mark,
Do not overfill.

Brake fluid

Refer to illustrations 3.7a, 3.7b, 3.9 and 3.10

5 In order to ensure proper operation of the hydraulic disc brake,
the fluid level in the master cylinder reservoir must be properly main-
tained.

6  With the motorcycle held level, tum the handlebars until the top of
the master cylinder is as level as possible.

7 Look closely at the inspection window in the master cylinder
reservoir. Make sure that the fluid level is above the Lower mark on the
reservoir {see illustrations).

8  If the level is low, the fluid must be replenished. Betore removing

3.3b If the cil level is low, remoave the filler plug {arrow) and add
enough oil to bring the level up the upper mark on the dipstick
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3.7a Brake fluid in the front master cylinder reservoir should be
above the line next to the window; to remove the cover, remove
these two screws (arrows)

the master cylinder cover, cover the fuel tank to protect it from brake
fluid spills (which will damage the paint) and remove all dust and dirt
from the area around the cover.

9  To add brake fluid to the front brake master cylinder, remove the
reservoir cover screws (see illustration 3.7a) and lift off the cover and
rubber diaphragm (see illustration). Caution: Do not operate the front
brake with the cover removed.

10 To add brake fiuid to the rear brake rnaster cylinder, remove the
retaining bolt for the master cylinder cover (see illustration 3.7b), then
remove the cover and the rubber grommet for the cover upper posi-
tioning pin {see illustration). Unscrew the reservoir cap.

11 Add new, clean brake fiuid of the recommended type untit the
level is above the inspection window. Do not mix different brands of
brake fluid in the reservoir, as they may not be compatible.

12 Reinstall the rubber diaphragm and the cover. Tighten the screws
evenly, but do not overtighten thern.

13 Wipe any spilled fluid off the reservoir body.

14 If the brake fluid level was low, inspect the brake system for leaks.

Cilutch fluid

Note: This procedure applies o 1985 through 1996 VT1100C modeis.
Later VT1100C models, as wefl as alf VT1100C2 and VT1100T models,
use a cable-actuated clutch.

15 With the motorcycie held level, turn the handlebars until the top of
the clutch master cylinder is as level as possibie.

| i |
3.9 To add fluid to the front brake master cylinder, carefully
remove the cover and diaphragm

’

3.7b The rear brake fluid reservolr {A) and coolant reservoir (B}

are vislble through slots; remove the cover bolt {C)
to add brake fluid

16 Look closely at the inspection window in the master cylinder
reservoir. Make sure that the clutch fluid level is above the Lower mark
on the reservoir.

17 If the level is low, the fluid must be replenished. Before removing
the master cylinder cover, cover the fuel tank to protect it from clutch
fluid spills (which will darnage the paint) and remove all dust and dirt
from the area around the cover,

18 To add clutch fluid to the clutch master cylinder, remove the
reservoir cover screws and lift off the cover, set plate and rubber
diaphragr. Caution: Do not operate the clutch lever with the cover
removed,

19 Add new, clean clutch fluid of the recommended type until the
level is above the inspection window. Do not mix different brands of
cluteh fluid in the reservoir, as they may not be compatible.

20 Reinstall the rubber diaphragm and the cover. Tighten the screws
evenly, but do not overtighten tham.

21 Wipe any spilled fluid off the reservoir body.

22 I the clutch fluid level was low, inspect the clutch system for
leaks.

Coolant

Refer to illustration 3.26

23 Warm up the engine and check the coeclant level with the engine
running at its normal ternperature.

24 The UPPER and LOWER level marks for the coolant are on the

3.10 To add fluid to the rear brake master cylinder, remove the
cover and unscrew the reservoir cap
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3.26 The coolant reservoir filler cap (arrow) is located on the right
side of the bike, near the passenger footpeg

front of the coolant reservoir, which is lacated right behind the oil filier
cap/dipstick (see illustration 3.7b).

25 The reservoir is translucent white plastic, so the coolant level is
easily visible in relation to the marks. The coolant level should be at the
Upper mark on the reservoir,

26 To add coolant, shut off the engine and remove the coclant reser-
voir filler cap (see illustration}. Using a 50/50 mixture of ethylene gly-
col and distilled water, bring the coolant level up to the Upper mark on
the reservoir. Install the filler cap.

27 If the coolant level in the reservair was low, ar emply, inspect the
cooling system (see Section 20). it might be leaking.

4 Battery electrolyte level/specific gravity - check

Refer to iflustrations 4.4 and 4.7

Warning: Be extremely careful when handling or working around the
battery. The eleclirolyte is very caustic and an explosive gas (hydrogen)
is given off when the battery is charging. ’

1 This procedure applies to conventional batteries with filler caps
which can be removed to add water to the battery ceils.

2 Remove the battery (see Chapter 9).

3  Clean off the battery and place it on a workbench.

4 The electrolyte tevel, which is visittle through the translucent bat-
tery case, should be between the Upper and Lower level marks (see
illustration).

5 If the electrolyte is low, remowve the cell caps and fill each cell to
the upper level mark with distilled water. Do not use tap water (except
in an emergency), and do not overfill. The cell holes are quite small, so
it may help to use a plastic squeeze bottle with a small spout to add
the water. If the level is within the marks on the case, additional water
is not necessary,

6  Next, check the specific gravily of the electrolyte in each cell with
a small hydrometer made especially for motorcycle batteries. These
are available from most dealer parts departments or motorcycle acces-
sory stores.

7 Remove the caps, draw some electrolyte from the first cell into the
hydrometer {see illustration) and note the specific gravity. Compare the
reading to the Specifications listed in this Chapter. Add 0.004 points 1o
the reading for every 10-degrees F above 20-degrees C (68-degrees F);
subtract 0.004 points from the reading for every 10-degrees below 20-
degrees C (68-degrees F}. Return the electrolyte to the appropriate cell
and repeat the check for the remaining cells. When the check is com-
plete, rinse the hydrometer thoroughly with clean water.

8  If the specific gravity of the electrolyte in each cell is as specified,
the battery is in good condition and is apparently being charged by the
machine's charging system.

P e
4.4 The electrolyte level should be between the
marks on the battery case

g  If the specific gravity is low, the battery is not fully charged. This
may be due 1o corroded battery terminals, a dinty baftery case, a mal-
functioning charging system, or loose or corroded wiring connections,
On the other hand, it may be that the battery is worn out, especially if
the machine is old, or that infrequent use of the motorcycle prevents
normal charging from taking place.

1G  Be sure to correct any problems and charge the battery if neces-
sary. Refer to Chapter 9 for additional battery maintenance and charg-
ing procedures.

11 Instafl the battery cell caps, lightening them securely.

12 Install the battery (see Chapter 9). When reconnecting the cables to
the battery, attach the positive cable first, then the negative cable.
Make sure to install the insulating boot over the pesitive terminal,
Install all components removed for access. Be very careful not to pinch
or otherwise restrict the battery vent tube, as the battery may build up
enough internal pressure during normal charging system operation to
explode.

5 Brake pads and shoes - wear check

Refer to iltustration 5.2

1 The front brake pads and the rear brake shoes or pads should be
checked at the recommended intervals and replaced when worn
beyond the limit listed in this Chapter’s Specifications. Always replace
pads and shoes as complete sets.

2  To check the thickness of the brake pads, squeeze the front brake

4.7 Check the specific gravity with a hydrometer
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5.2 If the pads are worn down to the wear indicator
grooves {arrow), replace them

lever or depress the rear brake pedal, and look at the pads. On pre-1894
mecdels, the pads are visible through the siot indicated by the arrow cast
into the upper rear side of the caliper. On 1994 and later models, the
brake pads are plainly visible {see illustration). On all medels, there are
two ways to determine pad wear. On onginal-equipment Honda pads,
simply note whether the pads are worn down to the wear indicator slots
which run parallel to the pad backing plates. If the slots are exposed,
replace the pads {see Chapter 7). If there are no wear indicator slots in
the pads, note the small grooves in the surface of each pad. if these
grooves are still visible, the pads have some service life remaining. If the
grooves are gone, replace the pads (see Chapter 7).

3 To check the rear brake shoes, press the brake pedal firmly while
you look at the wear indicator mark on the brake panel. If the indicator
pointer on the brake arm is close to or at the wear indicator mark,
replace the shoes (see Chapter 7).

6 Brake system - general check

Refer to illustration 6.6

1 Aroutine general check of the brakes will ensure that any problems
are discovered and remedied before the rider's safety is jeopardized.

2 Check the brake lever and pedal for loose connections, excessive
play, bends, and other damage. Replace any damaged parts {see
Chapter 7).

3  Make sure all brake fastensrs are tight, Check the brake pads or

% - My
8.2 Measure tread depth at the center of the tire (tread depth

gauges are available at most dealerships and motorcycle
accessory shops)

- 3 “~ - o L«Jﬂ
6.6 To adjust the rear brake light switch, hold the switch so it
won't rotate and turn the adjustment nut (arrow)

shoes for wear (see Section 5) and make sure the fluid level in the
brake reservoir is comrect (see Section 3}, Look for leaks at the hose
connections and check for cracks in the hose(s). if the lever or pedal is
spongy, bleed the brakes {see Chapter 7).

4 Make sure the brake light operates when the brake lever is
depressed.

5 Make sure the brake light operates when the brake pedal is
depressed.

6  The rear brake light switch on 1985 and 1986 models is located
on the right side, behind the passenger footpeg bracket. The rear
brake light switch on all other models is located on the right side, at the
rear brake pedal. To adjust the switch, hold the switch body so it won't
rolate and turn the adjustment nut (don’t try to turn the switch body).
Turn the nut until the brake light comes on when it's supposed to {see
illustration). If the brake light doesn’t work, check the switch and ¢ir-
cuit (see Chapter 9).

7 The front brake light switch is not adjustable. If it {ails to operate
properly, replace it (ses Chapter 9).

7 Brake pedal height and freeplay (drum brake models) -
check and adjustment

Note: This procedure does not apply to models with rear disc brakes.

1  The rear brake pedal height, measured from the top of the foot-
peg to the top of the pedal, should be at the height listed in this Chap-
ter's Specifications. If it isn't, adjust the pedal height. Loosen the lock-
nut, turn the adjuster bolt to set the pedal height and tighten the lock-
nut.

2  Check pedal freeplay (the distance the pedal travels downward
before the brake shoes contact the drum) and compare it to the value
listed in this Chapter's Specifications. If the pedal freeplay isn’t within
this dimension, adjust it by turning the nut at the rear end of the brake
rod.

3 I necessary, adjust the brake light switch {see Section 6).

8 Tires/wheels - general check

Refer to illustrations 8.2, 8.4 and 8.5

1 Routine tire and wheel checks should be made with the realiza-
tion that your safety depends to a great extent on their condition.

2  Check the tires carefully for cuts, tears, embedded nails or other
sharp objects and excessive wear. Operation of the motorcycie with
excessively worn tires is extremely hazardous, as traction and handling
are directly affected. Measure the tread depth at the center of tha tire
{see illustration) and replace worn lires with new ones when the tread
depth is less than specified.
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8.4 Check tire pressures with an accurate gauge

3 Repair or replace punctured tires as soon as damage is noted. Do
not try to patch a tom tire, as wheel balance and fire reliability may be
impaired,

4 Check the tire pressures when the tires are cold and keep them
properly inflated {see illustration). Proper air pressure will increase tire
iife and provide maximum stability and ride comfort. Keep in mind that
low lire pressures may cause the tire to slip on the rim or come off,
while high tire pressures will cause abnormal tread wear and unsafe
handling.

5  Make sure the valve stem locknuts {see illustration} are tight.
Also, make sure the valve stem cap is tight. If it is missing, instail a new
one made of metal or hard plastic.

9 Throttle cable and choke operation - check and
adjustment

Throttle cable ’

Refer to Hliustrations 9.3, 9.5 and 9.6

1 Make sure the throttle grip rotates easily from fully closed to fully
open with the front wheel! turned at various angles. The grip should
return automatically from fully open to fully closed when released. If
the throttie sticks, check the throttle cables for cracks or kinks in the
housings and make sure the inner cables are clean and well-lubricated.
2  Start the engine and warm it up. With the engine idling, turn the

AN T

9.3 Throttle grip freeplay is the distance the throttle grip can be
turned before resistance is felt, as the throttle
plates begin to open

the valve cap is tight

handlebars all the way to the left, then all the way to the right. The idle
speed should not increase. If it doas, check throttle grip freeplay.

3  Throttle grip freeplay is the distance the throttle grip can be
rotated before resistance is felt, i.e. the point at which the throttle cable
begins to open the carburetor throttle plates. Measure the throttle grip
freeplay {see illustration) and compare your measurement to the value
listed in this Chapter’s Specifications.

4 There are actually two throttle cables - an “accelerator” cable and
a “decelerator” cable. The acceleratar cable opens the throttle plates;
the decelerator cable closes them. If the throttle grip freeplay must be
adjusted, it can be adjusted at either end of the accelerator cable, but
anly at the lower end of the decelerator cable. The upper adjuster at
the throttle grip is used to make fine adjusiments to the accelerator
cable; throttle grip freeplay is usually adjusted here. The lower
adjusters at the carburetors are only used to make major adjustments
{o the cables. Both cables can be adiusted at the carburetors, but the
accelerator cable is the one that is adjusted to achieve correct throttle
grip freeplay; the decelerator cable is adjusted only to campensate for
the amount of freeplay thal's added or subtracted from the accelerator
cable. There should be no freeplay in the decelerator cable.

5 To adjust freeplay at the throtftle grip, loosen the locknut (see
illustration) and turn the adjuster until the freeplay is within the speci-
fied distance, Tighten the locknut.

8  To adjust freeplay at the carburetors, loosen the cable adjuster
locknuts {see illustration), turn the adjuster nut on the decelerator
cable 1o set freeplay 1o zero, tighten the decelerator cable adjuster

: S
9.5 Accelerator cable locknut (left arrow) and adjuster
(right arrow) at the twist-grip end of the throttle cable
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9.6 Carburetor-end cable adjuster {left arrow)
and locknuts (right arrows)

locknut, then turn the accelerator cable adjuster nut to bring freeplay at
the throttle grip within the range listed in this Chapter’s Specifications.
Cnce freepilay is comrect, tighten the accelerator cable adjuster locknut.
7 Make sure the throttle grip is now in the fully-closed position,

8  Make sure the throttle linkage lever still contacts the idle adjusting
screw when the throttle grip is in the fully-closed position.

9 Again, turn the handlebars all the way through their travel with the

9.14b ... and remove the SE vaives (right carburetor shown)

S ol - P -1'9 / & el
9.11 Verify that the choke lever at the handlebar switch operates
smoothly; if it doesn't, lubricate the choke cable

engine idling. Idle speed should not change. If it does, either the cables
are incorrectly routed or freeplay is still insufficient. Warning: Correct
this condition before riding the bike.

Choke

Refer to illustrations 8.11, 9.14a, 9,74b and 9.15

10 The choke system consists of a pair of starting enrichment (SE}
valves - one per carburetor - which control the fuel enrichment circuits
in the carburetors. When the choke lever on the left handlebar switch is
pulled back, the cable-actuated SE valves opsn the fuel enrichment
circuits in the carburstors.

19 Make sure that the choke lever {see illustration) operates
smoothly. If the lever is hard to operate, disconnect the upper end of
the cable from the left handlebar switch (see Chapter 9) and lubricate
the cable with cable lube or lightweight cil, Adjust the choke cable
when you're dons (see below), If lubricating the cable doesn't help,
remove and inspect the SE valves (see below).

12 If the engine is hard to start when it’s cold, but easy to start when
it's warmed up, the SE valves are not opening completely. If the idle
speed "wanders” up and down, even after the engine is warmed up,
the SE valves are not closing completely. In either case, remove the SE
valves and adjust the choke cable.

13  Remove the fuel tank (see Chapter 4),

14 Remove the SE valves from the carburstors (see illustrations),
15 Before checking and adjusting the choke cable, make sure that the
SE valves and springs are in good condition {see illustration). If both

9.15 Before adjusting the choke cable, inspect the spring,
valve and threaded barrel of each SE valve; replace
any broken or worn pieces
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10.3 To make clutch cable adjustments at the handlebar, loosen

the lockwheel {right arrow) and turn the adjuster {left arrow);
tighten the lockwheel after adjustment

valves are in good shape, reassemble them and proceed. If the springs
and/or valves are damaged, replace them before continuing.
Reassemble both SE valves.

16 Move the choke lever to its fully closed position and measure the
distance between each SE valve and the threaded end of the cable.
Compare your measuremernits to the distance listed in this Chapter's
Specifications. If the distance that either SE valve protrudes from the
threaded end of the cable is not within the specified range, adjust tha
choke cable.

17 To adjust the choke cable, turn the handlebar to the right side,
loosen the locknut and tum the cable elbow until the SE valve distance
is within specification. Tighten the locknut securely and recheck the SE
valve distance and chioke lever operation.

18 Install the SE valves and tighten the locknuts securely.

19 Install the fuel tank (see Chapter 4],

10 Clutch - check and adjustment

Refer to flustrations 10.3, 10.5a, 10.6b, 10.6, 10.8 and 10.9

Note: This procedure applies to 1995 and fater VT1100C2 and 1997

and fater VT1100C and VT1100T models. 1985 and 19886, 1987 through

1990 and 1992 through 1996 VT1100C models use a hydraulic clutch

{see Section 3).

1 Correct clutch freeplay is necessary to ensure proper clutch oper-
- ation and reasonable clutch service life. Freeplay normally changes

10.5a Remove the front retainer and the rear retainer (arrow) . . .

because of cable stretch and cluich wear, so it should be checked and
adjusted periodically.

2 Clutch cable freeplay is checked at the lever on the handlebar.
Slowly pull in on the lever until resistance is felt, reasure this distance
and compare it with the value listed in this Chapter's Specifications.
Tao littie freeplay might resuit in the clutch not engaging completely. If
there is too much freeplay, the clutch might not release fully.

3 Normal freeplay adjustments are made at the clutch lever by loos-
ening the lockwheel and turning the adjuster until the desired freeplay
is obtained (see illustration). Always retighten the lockwheel once the
adjustment is complete.

4 If freeplay can't be adjusted at the handlebar, major adjustments
can be made at the other end of the cable.

5  Remove the two retainer ¢lips and washers from the upper edge
of the left crankcase rear cover (see illustrations).

6 Remove the nut from the lower edge of the rear cover (see illus-
tration).

7 Pull off the left crankcase rear cover.

8  To adjust cable freeplay, loosen the locknut and turn the adjusting
nut {see illustration), When cable freeplay is within the specified
range, tighten the locknut.

9 Install the left crankcase rear cover {see illustration).

11 Final drive oil - check and change

1 Final drive oil level should be changed at the intervals specified in
Section 1.

10.6 Remove this nut {arrow) from the lower edge of the left
crankcase rear cover and pull off the cover
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10.8 To adjust clutch cable freeplay, loosen the locknut {arrow)
and turn the adjuster nut

Check

Refer to illustration 11.3

2 Support the bike securely in a level position. Warning: When the
bike js operated, the final drive unit gets hot enough to cause burns. If
the machine has been ridden recently, make sure the final drive unit is
cool to the touch before checking the fevel,

3 Remove the filler plug from the final drive housing (see illustra-
tion).

4  Look inside the hole and check the oil level. It should be even with
the top of the hole. It it’s low, add oil of the type listed in this Chapter's
Specifications with a funnel or hose, then reinstall the filler plug and
tighten it to the torque listed in this Chapter's Specifications.

Oil change

5  Ride the bike to waymn the oil so it will drain completely. Warning:
Be careful not to touch hat components (including the oilj; they may be
hot enough to cause bumns.

6 Remove the filler plug (see illustration 11.3).

7  Remove the drain plug (see illustration 11.3) and let the oil drain
for 10 to 15 minutes,

8  Clean the drain plug, reinstall it and tighten it to the torque listed
in this Chapter's Specifications.

9  Fill the final drive unit to the corract level with oil of the type listed
in this Chapter's Specifications.

10 Install the filler plug and tighten it to the torque listed in this Chap-
ter's Specifications.

10.9 The left crankcase rear cover is attached to the engine by
four positioning pins and a nut (arrows)

12 Engine oil/filter - change

Refer to lllustrations 12.4, 12.5a and 12.5b

1 Regular oil and filter changes are the single most important main-
tenance procedure you can perform on a motorcycle. The oil not only
lubricates the internal parts of the engine, transmission and ¢lutch, but
it also acts as a coclant, a cleaner, a sealant, and a protectant.
Because of these demands, the oll takes a terrific amount of abuse and
should be replaced often with new oil of the recommended grade and
type. Saving a little money on the difference in cost between a goed oil
and a cheap oil won't pay off if the engine is damaged.

2 Before changing the oil and filter, warm up the engine so the oil
will drain easily. Be careful when draining the oil; the exhaust pipes, the
engine and the oil itself can cause severe bums.

3 Support the motorcycle securely over a clean drain pan, Remove
the oil filler cap to vent the crankcase and act as a reminder that there
is no oil in the engine.

4 Next, remove the drain plug from the lower left side of the engine
{see illustration) and allow the oil to drain into the pan. Discard the
sealing washer on the drain plug; it should be replaced every time the
plug is removed. While the engine is draining, replace the oil filter,

5  The automotive style spin-on oll filter is located at the left lower
rear part of the engine; with the bike leaned over to the left on its side-
stand, it's easier to access the filter from the right side (see illustra-
tion). Remove the filter from the engine with a filter wrench (see illus-
tration). If you don’t have this type of filter wrench, use a pair of large

11.3 Here are the final drive housing check/fill plug {upper arrow)
and drain plug {lower arrow)

12.4 The engine oil drain plug (arrow) is on the lower left side of
the engine, behind the lower coolant hose and
below the upper coolant hose
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12.5a The oil filter {arrow) is at the left lower rear of the engine; the
easiest way to reach it is from the right side, with the bike leaned
over ta the left on its sidestand

water pump pliers to loosen the filter,

6  Coat the threads of the new ail filter and the new filter O-ring with
clean engine oil.

7 Install the new filter and tighten it by hand.

8  Check the condition of the drain plug threads and the sealing
washer.

9  Slip a new sealing washer over the drain plug, then install and
tighten it to the torque listed in this Chapter’s Specifications. Avoid
avertightening the drain plug, which can strip the threads in the alu-
minum engine case.

10 Before refilling the engine, check the old cil carefully. If the oil was
drained into a clean pan, small pieces of metal or other material can be
easily detected. If the oil is very metallic colered, then the engine is
experiencing wear from break-in (new engine} or from insufficient lubri-
cation. If there are flakes or chips of metal in the oii, then someathing is
drastically wrong internally and the engine will have to be disassem-
bled for inspection and repair.

11 It there are pieces of fiber-like material in the oil, the ciutch is
experiencing excessive wear and should be checked.

12 It the inspection of the il turns up nothing unusual, refill the
crapkcase to the proper level with the recommended oil and install the
filler cap, Start the engine and let it run for two or three minutes. Shut it
off, wait a few minutes, then check the oil level. If necessary, add maore

13.5 On VT1100C2 models, unbolt the electrical connector
bracket from the air cleaner housing cover and push it aside;
it's not necessary to unplug any connectors

12.5b Use a filter wrench to remove the oil filter {if you don’t have
this type of filter wrench, use a pair of large water pump pliers)

oil to bring the level up to the Maximum mark. Check around the drain
plug and filter housing for leaks.

13 The old oil drained from the engine cannot be reused in its pre-
sent state and should be disposad of. Check with your local refuse dis-
posal company, disposal facility or environmental agency to see
whether they will accept the used oil for recycling. Don't pour used oil
into drains or onto the ground. After the cil has cooled, it can be
drained into a suitable container (capped plastic jugs, topped bottles,
milk cartons, etc.) for transport to one of these disposal sites,

13 Air filter element - servicing

1985 and 1986 modeis

1 Remove the fuel tank cover (see Chapter 4).

2  Remove the three air cleaner housing cover screws and remave
the air cleaner housing cover.

3 Remove the air filter element.

1987 and later models

Refer to illustrations 13.5, 13.6 and 13.7
4  Remove the seat(s) (see Chapter 8).

h , s e
13.6 On 1987 and later models, remove the four cover screws
and detach the air cleaner housing cover
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13.7 On 1987 and later models, remove the filter element

5  OnVT1100C2 models, remove the electrical connector bracket balt
{see illustration) and push the bracket and connectors aside; it's not
necessary to unplug any connectors.

6  Remove the four air cleaner housing cover screws and remove
the air cleaner housing cover {see illustration).

7 Remove the air filter element (see illustration).

All models

8  Tap the filter element on a hard surface to shake out dirt. If com-
pressed air is available, use it to clean the element by blowing from the
inside out. If the element is extremely dirty or torn, or if dirt can't be
blown or tapped out, replace the element.

2 Installation if the reverse of removal. Make sure the filter element
is seated properly in the filter housing before installing the cover.

14 Cylinder compression - check

1 Ameong other things, poor engine performance may be caused by
leaking valves, incorrect valve clearances, a leaking head gasket, or
worn pistons, rings and/or cylinder walls. A cylinder compression
check will help pinpoint these conditions and can also indicate the
presence of excessive carbon deposits in the cylinder heads.

2  The only tools required are a compression gauge and a spark
plug wrench. Depending on the outcome of the initial test, a squirt-
type oil can may also be needed.

3  Start the engine and allow it to reach normal operating tempera-
ture,

4 Support the bike securely so it can't be knocked over during this
procedure,

5  Remove one spark plug from each cylinder {see Section 15), Work
carefully - don't strip the spark plug hole threads and don’t burn your
hands.

&  Disable the ignition by unplugging the primary wires from the coils
(see Chapter 5). Be sure to mark the locations of the wires before
detaching them.

7  Install the compression gauge in one of the spark plug holes.

8  Hold or block the throttle wide open.

9  Crank the engine over a minimum of four or five revoiutions (or
until the gauge reading stops increasing) and observe the initial move-
ment of the compression gauge needle as well as the final total gauge
reading. Repeat the procedure for the other cylinder and compare the
results to the value listed in this Chapter's Specifications.

10 If the compression in both cylinders built up gquickiy and evenly to
the specified amount, you can assume the engine upper end is in rea-
sonably good mechanical condition. Worn or sticking piston rings and
worn cylinders will produce very little initial movement of the gauge

g <17\

15.2 Remove the spark plug cap

needle, but compression will tend to build up gradually as the engine
spins over. Valve and valve seat leakage, or head gasket leakage, is
indicated by low initial compression which does not tend to build up.
11 To further confirm your findings, add a small amount of engine oil
to each cylinder by inserting the nozzle of a squirt-type oit can through
the spark plug holes. The oil will tend to seal the piston rings if they are
leaking. Repeat the test for the other cylinder.

12 If the compressian increases significantly after the addition of the
ail, the piston rings and/or cylinders are definitely worn. if the com-
pression does not increase, the pressure is leaking past the valves or
the head gasket. Leakage past the valves may be due to insufficient
valve clearances, burned, warped or cracked valves or valve seats or
valves that are hanging up in the guides.

13 If compression readings are considerably higher than specified,
the combustion chambers are probably coated with excessive carbon
deposits. 1t is possible {but not very likely) for carbon deposits to raise
the compression enough to compensate for the effects of leakage past
rings or valves. Remove the cylinder head and carefully decarbonize
the combustion chambers (see Chapter 2).

15 Spark plugs - replacement

Refer to illustrations 15.2, 15.7a and 15.7b

1 Make sure your spark plug socket is the correct size before
attempting to remove the plugs.

2  Disconnect the spark plug caps from the spark plugs (see illus-
tration). Inspect the caps for damage and wear.

3  Using compressed air, blow any accumulated debris from around
the spark plugs. No dirt or debris must be allowed into the combustion
chamber. Remove the plugs with a spark plug socket.

4 Inspect the electrodes for wear. Both the center and side elec-
trodes should have square edges and the side electrode should be of
uniform thickness. Look for excessive deposits and evidence of a
cracked or chipped insulator around the center electrode. Compare
your spark plugs to the color spark plug reading chart. Check the
threads, the washer and the ceramic insulator body for cracks and
other damage.

5  If the electrodes are not excessively wom, and if the deposits can
be easlly removed with a wire brush, the plugs can be regapped and
reused (if no cracks or chips are visible in the insulator). if in doubt con-
cerning the condition of the plugs, replace them with new ones, as the
expense is minimal.

6 Cleaning spark plugs by sandblasting is permitted, provided you
clean the plugs with a high ftash-point solvent atterwards.

7  Before installing new plugs, make sure they are the cormect type
and heat range. Check the gap between the electrodes, as they are not
preset. For best results, use a wire-type gauge rather than a flat gauge
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15.7a Spark plug manufacturers recommend using a wire type
gauge when checking the gap - if the wire doesn’t slide between
the electrodes with a slight drag, adjustment is required

to check the gap (see Hlustration). If the gap must be adjusted, bend
the side electirode only and be very careful not to chip or crack the
insulator nose (see illustration}. Make sure the washer is in place
before installing each plug.

8  Since the cylinder head is made of aluminum, which is soft and
easily damaged, thread the plugs into the heads by hand. Since the
plugs are recessed, slip a short length of hose over the end of the plug
to use as a tool to thread it into place. The hose will grip the plug well
enough to turn it, but will start to slip if the plug begins to cross-thread
in the hole - this will prevent damaged threads and the accompanying
repair costs.

9  Once the plugs are finger tight, the job can be finished with a
socket. If a torque wrench is available, tighten the spark plugs to the
torque listed in this Chapter’s Specifications. If you do not have a torque
wrench, tighien the plugs finger tight (until the washers bottom on the
cylinder head) then use a wrench to tighten them an additional 1/4 to 1/2
turn. Regardless of the method used, do not aver-tighten them.

10 Reconnect the spark plug ¢aps and reinstall the air ducts.

16 Lubrication - general

Refer to ilustrations 16.3a and 16.3b

1 Since the controls, cables and various other components of a
motorcycle are exposed to the elements, they should be lubricated
regularly to ensure safe and trouble-free operation.

2  The clutch lever and brake lever pivots, the brake pedal, shift

less messy {available at most bike shops)

15.7b To change the gap, hend the side electrode only, as
indicated by the arrows, and be very careful not to crack or chip
the ceramic insulator surrounding the center electrode

lever and sidestand pivots, the rear brake linkage, the shift linkage and
the footpeg hinges should be lubricated frequently. In order for the
lubricant to be applied where it will do the most good, the component
should be disassembled. However, if chain and cable lubricant is being
used, it can be applied to the pivot joint gaps and will usually work its
way into the areas where friction occurs. If motor oil or light grease is
being used, apply it sparingly as it may attract dirt (which could cause
the controls to bind or wear at an accelerated rate). Note: One of the
best lubricants for the control lever pivols is a dry-film jubricant {avail-
able from many sources by different names).

3 To lubricate the throttle cables, disconnect them at the lower end,
then lubricate them with a pressure lube adapter ({see
illustration). If you dont have one, disconnect both ends of the cable
and use a funnel {see illustration). It's a good idea to remove and lubri-
cate the throttle twist grip whenever the throttle cables are lubricated
(see the handlebar switch removal section of Chapter 9).

4 The choke cables should be lubricated the same way as the throt-
tle cables (see Chapter 4 for the choke cable removal procedure).

5  The speedometer cable should be removed from its housing and
lubricated with motor oil or cable tubricant (see Chapter 9 for
speedometer cable removal),

6  The swingarm pivot ball and needle bearings should be lubricated
with lithium-based multi-purpose grease (see Chapter 6 for the
swingarm removal procedure).

16.3b I you don't have a pressure
lube adapter, make a funnel at

one end of the cable with a small
piece of plastic, tape it to the

’; cable and carefully pour a small

of oil into the funnel
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17.3 Turn the throttle stop screw (arrow)
to set idle speed

17 Idle speed - check and adjustment

Refer to illustration 17.3

1 The idle speed should be checked and adjusted before and after
the carburetors are synchronized and whenever it is obviously high or
low. Before adjusting the idle speed, make sure the valve clearances
and spark plug gaps are correct. Also, tum the handlebars back-and-
forth and see if the idle speed changes as this is done. If it does, the
throttle cables may not be correctly adjusted, or may be routed incor-
rectly. This is a dangerous condition that can cause loss of control of
the bike, Be sure to correct this problem before proceeding.

2 The engine should be at normal operating temperature, which is
usually reached after 10 to 15 minutes of stop and go riding. Put the
transmission in Neutral and place the bike on its sidestand.

3 Tumn the throttle stop screw (see illustration), until the idle speed
listed in this Chapter’s Specifications is obtained.

4  Spap the throttie open and shut a few times, then recheck the idle
speed. It necessary, repeat the adjustment procedure.

5  If a smooth, steady idle can't be achieved, ths air/fuel mixture may
be incorrect. Refer to Chapter 4 for additional carburetor information.

18 Carburetor synchronization - check and adjustment

Refer o illustrations 18.7 and 18.12

Warning: Gasoline is extremely flammable, so take extra precautions
when you work on any part of the fuel system. Don't smoke or alfow
open flames or bare light bulbs near the work area, and don’t work in a
garage where a natural gas-type appliance (such as a water heater or
clothes dryer) is present, If you spill any fuel on your skin, rinse it off
immediately with soap and water. When you perform any kind of work
on the fuel system, wear safely glasses and have a class 8B type fire
extinguisher on hand.

1 Carburetor synchronization is simply the process of adjusting the
carburetors so they pass the same amount of fuel/air mixture to each
cylinder. This is done by measuring the vacuum produced in sach
cylinder. Carburetors that are out of synchronization will result in
decreased fuel mileage, increased engine temperature, less than ideal
throttle response and higher vibration levels.

2 To properly synchronize the carburetors, you will need some sort
of vacuum gauge setup, preferably with a gauge for each cylinder, or a
mercury manometer, which is a calibrated tube arrangement that uti-
lizes columns of mercury to indicate engine vacuum. You'll also need
an auxiliary fuel tank, since the bike's fuel tank must be removed for
access to the vacuum fittings and synchronizing screws.

3 A manometer can be purchased from a motorcycle dealer or
accessory shop and should have the necessary rubber hoses supplied

/ L ¢ ‘:\."\.\ .
18.7 Remove the vacuum screw (arrow)

from each intake port {rear cylinder
port shown)

Rt

screw (arrow} is located between
the carburetors

with it for hooking into the vacuum hose fittings on the carburetors.

4 A vacuum gauge setup can also be purchased from a dealer or
fabricated from commonly available hardware and automotive vacuum
gauges.

5  The manometer is the more reliable and accurate instrument, and
for that reason is preferred over the vacuum gauge setup; however,
since the mercury used in the manometer is a liquid, and extremely
toxic, extra precautions must be taken during use and storage of the
instrument.

6  Because of the nature of the synchronization procedure and the
need for special instruments, most owners leave the task to a dealer
service department ¢r a reputable motorcycle repair shop.

7  Remove the screws from the intake vacuum ports (see illustra-
tion} and install vacuum gauge adapters. Connect the vacuum gauges
or manometer to the adapters.

8  Start the engine and let it run until it reaches normal operating
temperature,

9  Maks sure there are no leaks in the vacuum gauge ¢r manometer
setup. as false readings will result.

10 Start the engine and make sure the idle speed is correct. If it isn't,
adjust it (see Section 17).

11 The carburetor for the rear cylinder is the “base” carburetor. In
other words, vacuum at the front carburetor should be compared to
vacuum at the rear carburetor. The vacuum readings for both of the
cylinders should be within the allowable deviation listed in this Chap-
ter's Specifications. if the variance in vacuum between the two carbu-
retors exceeds the allowable deviation, synchronize the carburetors.
12 To perform the adjustment, synchronize the carburetors by turn-
ing the synchronizing screw (see illustration) until the vacuum is iden-
tical or within the allowable deviation for both cylinders.

13 Snap the throttle open and shut two or three times, then recheck
synchronization and readjust if necessary.

14  When the adjustment is complete, recheck the vacuum readings
and idle speed, then stop the engine. Remove the vacuum gauge or
manometer and install the intake port screws.

19 Cooling system - check

Refer to iflustrations 19,7 and 19.8

Warning: The engine must be coo! before beginning this procedure,
Note: Check the coolant level before checking the cooling system (see
Section 3).

1 The cooling system should be checked carefully at the recom-
mended intervals. Look for evidence of leaks, check the condition of
the coolant, check the radiator for clogged fins and damage. Make
sure the radiator coocling fan cperates when the coolant gets hot. If it
doesn’t, either the fan motor, the fan switch or the circuit is defective
(see Chapter 3).
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19.7 To remove the radiator cap, turn the cap counterclockwise
to the first stop, let any residual pressure escape, then
turn the cap counterclockwise until it’s free

2 Inspect the condition of the coalant hoses. Look for cracks, abra-
sions and any other damage that might cause a leak. Squeeze the
hoses. They should feel firm yet pliable, and should return to their orig-
inal shape when raleased. If they feel hard or stiff, replace them.

3  Look for signs of leaks at every cooling system joint (where the
hoses are ctamped to the radiator, thermostat and water pump). If a
hose is leaking at one of these components, tighten the hose clamp. Of
course, if a hose is in poor condition, tightening a hose clamp can tear
the hose, making the leak worse. Such hoses must be replaced.

4 Inspect the radiator for signs of leaks and other damage. Leaks in
the radiator leave tell-tale scale deposits or coolant stains on the out-
side of the core below the leak. If leaks are noted, remove the radiator
and have it repaired or replace it (see Chapter 3). Do not use a liquid
leak-stopping additive to try fo repair leaks.

5 Inspect the radiator fins for any debris - mud, dirt, insects, etc. -
which impedes the flow of air through the radiator, If the fins are dirty,
force water or low pressure compressed air through the fins from the
backside. If the fins are bent or distorted, carefully straighten them with
a small flat-blade screwdriver.

6  Remove the fuel tank {see Chapter 4} and the steering side covers
(see Chapter 8).

7 Remove the radiator cap {see illustration} by turning it counter-
clockwise until it reaches a stop. If you hear a hissing sound, there’s still
pressure in the system. Wait until it stops. Then press down on the cap
and continue turning it counterclockwise and remove it. Inspect the
condition of the coolant in the radiator. If it’s rust-colored, or if scale has
accumulated inside the radiator, drain, flush and refill the system with a
new 50/50 mixture of distilied water and ethylene glycol. Inspect the
cap gasket for cracks and any other damage. If any damage is evident,

20.3 The cooling system drain bolt (arrow) is on the water pump

19.8 An antifreeze hydrometer is helpful for determining the
condition of the ¢oolant

have the cap pressure-tested by a dealer service department or replace
it. Install the cap by tuming it clockwise until it reaches the first stop,
then push it down and cantinue turning it clockwise until it stops.

8 Check the antifreeze content of the coolant with an antifreeze
hydrometer (see illustration). Coclant might appear to be in good
condition but might be too weak to offer adequate protection. If the
hydrometer indicates a weak mixture, drain, flush and refill the cooling
system {see Section 20).

9  Star the engine and let it reach normal operating temperature,
then check for leaks again. As the coolant temperature reaches its
upper operating temperature, the fan should come on automatically
and the coolant temperature should begin to come back down. If it the
fan doesn't come on, inspeact the fan, the fan switch and the circuit
(see Chapter 3),

10 1f the coolant level is constantly low, and no evidence of leaks can
be found, have the cooling system pressure checked by a Honda
dealer service department or by a motorcycle repair shop.

20 Cooling system - draining, flushing and refilling

Warning: Aifow the engine to cool completely before performing this
maintenance operation. Also, don’t aliow antifreeze to come into con-
tact with your skin or painted surfaces of the vehicle. Rinse off spills
immediately with plenty of water. Anlifreeze is highly toxic if ingested.
Never leave anlifreeze lying around in an open container or in puddles
on the floor; children and pets are attracted by its sweel smell and may
drink it. Check with local authorities about disposing used anlifreeze.
Many communities have collection centers that can dispose of
antifreeze safely. Antifreeze is also combustible, so don't store it or use
it near open flames.

Draining

Refer to illustration 20.3

1 Remove the fuel tank {see Chapter 4) and the steering covers (see
Chapter 8).

2  Remove the radiator cap (see Section 20).

3  Todrain the cooling system, remove the drain bolt from the water
pump (see illustration). Discard the drain bolt sealing washers. Note:
Initially, the coolant will rush out with some force, so be sure to position
your drain par accordingly.

4 Remove the reservoir (see Chapter 3}. Drain the reservoir into the
drain pan and wash out the reservoir with clean water. Install the reser-
VOIr.

Flushing

5  Flush the system with clean tap water by inserting a garden hose
into the radiator filler neck. Allow the water to run through the system
unti! clear water comes out the drain hole. If the radiator is extremely
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21.2 Refer to the vacuum hose routing diagram label on the
inside of the side cover for a schematic of the
EVAP system on your machine

corroded, remave it by referring to Chapter 3 and have it cleaned at a
radiator shop.

6  Clean the drain bolt heles and install the drain bolts with new
sealing washers. Tighten the drain bolts to the torque listed in this
Chapter's Specifications.

7 Fill the cooling system with a mixture of clean water and flushing
compound. Make sure that the flushing compound is compatible with
aluminum components and follow the manufacturer's instructions
carefuily.

8  Install the radiator cap (see Section 21), start the engine and allow it
to reach normal operating temperature. Let it run for about ten minutes.
9  Stop the engine. Let the machine cool for awhile, then cover the
radiator cap with a heavy rag and turn it counterclockwise to the first
stop, wait for it to release any pressure in the system, then push down
cn the cap and remove it.

10 Drain the system again.

11 Fill the system with clean water, then repeat Steps 8, 9 and 10.

Refilling

12 Fill the system with a 50/50 mixture of distilled water and ethylene
glycol until the system is full (all the way up to the top of the radiator
filler neck).

13 Remove the cap from the cooling system reservoir {see Section 3)
and fill the reservoir.

14 To bleed the cooling system of air, place the fuel tank in position
(it's not necessary to bolt it down), hook up the fuel lines to the carbu-
retors, put the transmission in Neutral, start the engine and let it idle for
two to three minutes. Snap the throttle three or four times. Stop the

21.3b The EVAP canister hoses are routed along the
right side of the frame (arrow)

Mo f —— /,/ﬁ/:\K\\ ¥ A i r d
21.3a Locate the carburetor air vent control valve (left arrow) and
the purge control valve (hidden behind frame gusset, right arrow),

then inspect the hoses connecting these components
with the rest of the system

engine and add coolant up to the top of the filler neck again. Install the
radiator cap. Check the coolant level in the reservoir and, if necessary,
fiit it to the upper mark. Install the reservair filler neck cap.

15 Install the steering side covers (see Chapter 8} and the fuel tank
{see Chapter 4).

21 Evaporative emission control system (California
models only) - inspection

Refer to illustrations 21,2, 21.83a, 21.3band 21.4

1 Remove the fuel ltank (see Chapter 4).

2 On 1985 and 1986 modsls, remove the right side cover; on all cther
madels, remove the left side cover (see Chapter 8). Study the vacuum
hose routing diagram cn the inside of the side cover {see illustration).

3  Inspect the hoses that connect the fuel tank, the EVAP canister,
the EVAP purge control valve, the carburetor air vent control valve and
the carburetors (see illustrations). Look for loose or detached hoses
and weak or missing clamps. Note the condition of the hoses them-
selves. There should be no cracks, tears or general deterioration. Make
sure that none of the hoses are kinked or twisted, which will cbstruct
the passage of crankcase and fuel system emissions through the sys-
tem. If any hose is damaged, replace it (see Chapter 4).

4 Lean the bike over to the left on its sidestand and inspect the
EVAP canister, which is located underneath the radiator (see illustra-
tion).

5  Install the left side cover and the fusl tank.
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22 Exhaust system - check

1 Periodically check all of the exhaust system joints for leaks and
loose fasteners. If tightening the clamp bolts fails to stop any leaks,
replace the gaskets with new ones {see Chapter 4).

2  The exhaust pipe flange nuts at the cylinder heads are especially
prone to loosening, which could cause damage to the head. Check
them frequently and keep them tight.

23 Steering head bearings - check, adjustment and
lubrication

1 Steering head bearings can become dented, rough or loose as
the machine ages. In extreme cases, worn or loose steering head bear-
Ings can cause steering wobble that is potentially dangerous.

Check

2  To check the steering head bearings, support the motorcycle
securaly and block the machine so the front wheel is in the air.

3  Point the whee! straight ahead and slowly move the handlebars
from side-te-side. If there are any dents or rough spots in the bearing
races, the front end will feel “rough” as the bearings roll over these
spots when the handlebars are turned from side-to-side. If the front
end feels rough, replace the steering head bearings and races (see
Chapter 6}.

4 Facing the bike from the front, grasp the fork legs firmly and try to
move them forward and backward. If the steering head bearings are
loose, you'll feel a “clunk” (freeplay} as the fork legs are moved back
and forth. If there's freeplay in the steering head bearings, adiust the
steering head as follows.

Adjustment

Refer to illustration 23.7

5  Remove the headlight (see Chapter 9).

6  Remove the handlebars, the upper triple clamp, the steering stem
locknut and the lock washer (see Chapter 6).

7  Tighten the bearing adjustment nut (see illustration} to the
torgue listed in this Chapter's Specifications. To use a torgue wrench
on the nut, you'll need the Honda tool (07916-3710100, 07916-
3710101, or equivalent). The tool can be ordered from a Honda dealer.
8 Turn the steering stem from lock 1o lock five or six times and
check for binding.

9 if thereis any binding in the steering stem, disassemble the steer-
ing stem assembly and inspect the bearings (see Chapter 6).

10 If the steering operates properly, verify that the adjustment nut is
still tightened to the corract torque, then reassemble the front end.

23.7 You'll need a speclal socket to torque the steering head
bearing adjustment nut {it's available at
Honda parts departments)

11 Install the lock washer, locknut, upper triple clamp and handle-
bars (see Chapter 6).
12 Install the headlight {see Chapter 9).

v

Lubrication

13 Pericdic cleaning and repacking of the steering head bearings is
recommended by the manufacturer. Refer to Chapter & for steering
head bearing lubrication and replacement procedures.

24 Fasteners - check

1 Since vibration of the machine tends to loosen fasteners, all nuts,
bolts, screws, etc. should be periodically checked for proper tightness.
2 Pay particular attention to the following:

Brake caliper boits and banjo bolts

Spark plugs

Engine oif drain plug

Qif drain plug

Cooling system drain plugs

Gearshift pedal (and linkage, if equipped)
Footpegs and sidestand

Engine mounting bolts

Shock absorber or rear suspension unit mounting bolts
Front axie {or axle nut) and axfe pinch bolt
Rear axle nut

3 If atorgue wrench is available, use it along with the torque speci-
fications at the beginning of this and the other Chapters.

25 Fuel system - check and filter replacement

Warning: Gasoline is extremely flammable, so take extra precautions
when you work on any part of the fuel system. Don’t smoke or allow
open flarmes or bare light bulbs near the work area, and don't work in a
garage where a natural gas-type appliance (such as a water heater or
clothes dryer) is present. If you spilf any fuel on your skin, rinse it off
immediately with soap and water. When you perform any kind of work
on the fuel system, wear safely glasses and have a class B type fire
extinguisher on hand.

1 Remove the fuel tank (see Chapter 4) and the side covers (see
Chapter 8).

2 Inspect the condition of the fuel tank, the fuel tap, the fuel pump,
the fusel filter, the fuel lines and the carburetors. Look for leaks and
signs of damage or wear (see Chapter 4).

3 If the tuel tap is leaking, note whether the fuel tap-to-fuel tank
locknut is tight. If leakage persists, the tap should be removed from the
fuel tank, disassembled, cleaned and inspected {see Chapter 4).

4 If the fuel lines are cracked or otherwise deteriorated, replace
them.

5 If the carburetor gaskets are leaking, the carburetors shoutd be
disassembled and rebuilt {see Chapter 4).

6  Install the fuel tank and side covers.

Fuel filter replacement

Waming: Make sure that the fuel valve is turned off before disconnect-
ing any fuel lines. Do not smoke or perform any of the following proce-
dures in the vicinity of an open flame.

1985 and 1986 models

7 Disconnect the fuel inlet line from the fuel pump (see Chapter 4).
8 Remove the reguiator/rectifier from its mounting bracket (see
Chapter 9).

9  Remove the fuel fiker mounting bracket nut and detach the fuel
filter and mounting bracket from the bottom of the auxiliary fuel tank.
10 Disconnect the fuel lines from the fuel filter and remove the fuel
filter from the mounting bracket.

11 Installation is the reverse of removal. Be sure to install the new fil-
ter with the directional arrow pointing toward the fuel outlet line.
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1987 through 1896 models

12 Locate the fuel filter, on the right side of the bike, right above the
swingarm pivot bolt.

13 Disconnect the fuel lines from the fuel filter.

14 Remove the fuel filter.

15 Installation is the reverse of removal, Be sure to install the new fil-
ter with the directional arrow pointing toward the fuel outlet line.

1997 and later models

16 Remove the air cleaner housing (see Chapter 4).

17 Remove the two mounting nuts and detach the fue! pump/fuel fil-
ter assembly from the air cleaner housing.

18 Disconnect the inlet and outlet lines from the fuel filter.

19 Separate the fuel filter from the fuel pump/fuel filter bracket.

20) Installation is the reverse of removal. Be sure to install the new fil-
ter with the directional arrow pointing toward the fuel outlet line,

26 Suspension - check

Refer to illustration 26.3

1 The suspension components must be maintained in top operating
condition to ensure rider safety. Loose, wom or damaged suspension
parts decrease the vehicle's stability and control.

2 While standing alongside the motorcycle, lock the front brake and
push on the handlebars to compress the forks several times. See if the
fork tubes move up-and-down smoothly without binding. If the fork
tubes stick in the sliders, disassemble and inspect the fork legs (see
Chapter 6).

3 Carefully inspect the area around the fork seals for any signs of
fork oil leakage (see illustration). If leakage is evident, the seals must
be replaced (see Chapter 6).

4 GCheck the tightness of all suspension nuts and bolts to be sure
none have worked loose.

5 Inspect the shock absorber(s} for fluid leakage and tightness of
the mounting nuts. If leakage is found, the shock(s) must be replaced.
6  Support the bike securely so it can't be knocked over during this
procedure. Grab the swingarm on each side, just ahead of the axle.
Rock the swingarm from side to side - there should be no discernible
movement at the rear. If there's a little movement or a slight clicking
can be heard, make sure the pivot bolt or shafts are tight. if they're

26.3 Inspect each fork seal for cil leaks in the indicated areas
{arrows}; if cil is leaking past either side of the
seal, replace the seal

tight but movement is still noticeable, remove the swingarm and
replace the bearings (see Chapter 6).

7 Inspect the tightness of the rear suspension nuts and bolts (see
Chapter 6).

27 Suspension adjustments

1 Rear spring preload can be adjusted on all models, Waming: The
rear shock absorber settings must be even fo prevent unstable han-
diing.

2  Adjust rear spring preload by tumning the adjuster on the bottom
of each shock absorber with the special pin spanner provided in the
bike tool kit. The pin spanner fits into the holes in the lower part of the
shock body.

3  The numerically lower setlings are for lighter loads and smooth
roads. The numerically higher settings are for heavier loads and rough
roads. Position 2 is the standard position.
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Cam chains and rear cam chain drive sprocket - removal, Major engine repair - general note.............c.oceeee. 4
inspection and INStallAtIoN .....cvvvvivrv e e e 21 Neutrat switch - check and replacement.............ccoovvieenes See Chapter 9
Camshaft and sprocket - removal, inspection and installation...... 8 Qii and filter change... .. See Chapter 1
Clutch release system - removal and installation .- 17 Qil pressure switch - check and replacement .. See Chapter 9

Clutch - removal, inspection and installation.........ceeieiininn 18

Qil pump drive chain and sprockels - removal, Jnspection

" UBOFE X SIOKE oo veeiereeees et eeeeeeeee et eee s eeeeeereseteemeee v e eees e et remeee e emeee e

[T o F=Tot=T o 1= o | P,
Compression ratio
1985 and 1986 . O PP
1987 through 1996 VT11OOC e
VT1100C2, VT1100T 1997 and Iater VT11OOC

Rocker arms .

' Hydraulic tappel COMPression StroKe ........oooevii e e
¢ Tappet assist spnng free |ength . :

Standard...
, LMt ceeeonen.
T Rocker arm inside d|ameter
Standard...
Limit........

Compression test .. .. See Chapter 1 and installation.. 19
Connecting rods and beanngs - removal Qil pump - removal, mspectlon and mslallallon 23
inspection and installation .. crererreiiieanne 2T Operations possible with the engine in the frame 2
Crankcase components - mspechon and serwcrng evvteraee. 25 Operations requiring engine removal .........oceeevivneercnsreireerensinnnns 3
Crankcase - disassembly and reassembly .......ccoviciiciniiine. 24 Output gear assembly - removal and installation . . 30
Crankshaft and main bearings - removal, inspeclion Piston rings - installation.. PP VPP SPRO 16
and INSIallatioN . .......ovvei e 28 Pistons and oil jets - removal mspectlon and installation 15
Cylinder - remaval, inspection and installation ... 14 Primary drive gear - removal, inspection and installation .. . 20
Cylinder head and valves - disassembly, inspeclion Recommended break=in procedurs ... i iee s 32
and reasserhbly... e 12 Spark plug replacement ... .. See Chapter 1
Cytinder head cover and rocker arm assembly - removal ) Starter clutch - removal, |nspectlon and mstallaﬂon ... See Chapter 9
- inspection and installation .. 7 Starter motor - removal and installation.................. N See Chapter 9
Cylinder head - removal and |n5ta||at1on e 10 Transmission - removal, inspection and installation ... 29
Engine disassembly and reassembly - genera1 mformatlon. 6 Valves/valve seats/valve guides - servicing..............
Engine - removal and installation ... 5 Water pump - removal and installation ......ccoecnininnnens
Gea‘rsniﬂ linkage - removal, inspection and installation ................ 22 :
Specifications
. General

B87.5 % 91.4 mm {3.44 x 3.60 inches}
1099 cc {67 cubic inches}

Sto 1

85101
Bto 1

0.2 mm (0.008 inch) :

18.57. mm (0.731-inch) S
17.80 mm (©. 701 mch) : : !

13 750 to 13. 768 mm (0 5413 to 0. 5420 |nch)
13.778 mm {0.5424 inch) ~ . -
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Rocker arm shaft diameter
1985 through 1996 VT1100C
Intake
L2 Lol b= 1 D OSSO U URP 13.716 to 13.734 mm (0.5400 to 0.5407 inch)
LI .1t cvieeeece e e eir e e ee e sraenssrmne saesaesrevas s san s smnnnsesaensenssssanes 13.796 mm (0.5396 inch)
Exhaust
SEANAAMG v ceeecci e e et rre b 13.716 to 13.737 mm (0.5400 to 0.5408 inch)
Limit... 13.706 mm (0.5396 inch)
vT1100C2, VT1100T 199? and Iater VT11OOC :
Standard .. 13.716 to 13.734 mm (0.5400 to 0.5407 inch)
Limit .. 13.706 mm (0.5396 inch)
Rocker arm- to rocker shaﬂ clearance (VT 1 1OOC2 VT1100T 199? and later VT1100C)
Standard... e e e 0.016 to 0.052 mm (0.0006 to 0.0020 inch)
L|m|t 0.072 mm (0.0028 inch})

Camshafts

Camshaft holder inside diameter (1985 through 1996 VT1100C)
S1ANAAN ..o it e e s 20.000 to 20,021 mm {0.7874 to 0.7882 inchj)
Limit... 20.031 mm (0.7886 inchj
Bearing oul clearance
1985 through 1996
AandB
SLANAM .....eovee e eeae e enie e snas e s mne et 0.020 to 0.062 mm (0.0008 to 0.0024 inch)
LTI 1ot eecvere e th syt eem s crmts e ne bbb e e rmane s e 0.072 {0.0028 inch)

C
SANGAND ..o i e s eb b rmsas bt sreessr s cererass e esbnens 0.045 to 0.087 mm (0.0018 to 0.0034 inch)
LMt et e cimres e eeman e rrmr e e rrne b e e e n s reen 0.097 mm (0.0038 inch}
1997 on
Aand B
L2 713U F- T [ U 0.050 to 0.111 mm (0.0020 to 0.0044 inch)
[T 1 PP TP UP PPN 0.130 mm (0.005 inch)

C
£ =10 To =1 DSOS OO OSSO 0.065 to 0.126 mm {0.0026 to 0.0050 inch)
LM ettt seecs e sreee et enmn st nn e s sman bbb er s 0.145 mm {0.006 inch)
Camshaft runout Bmit ..., 0.05 mm {0.002 inch)
Camshaft lobe height .
1985 and 1986 (lntake and exhaust) -
R Standard .. et e e a e e e s 36.690 mm (1.4445 inches)
Limit .. 36.670 mm (1.4437 inches)
1987 lhrough 1996 VT1 1OOC
Front cylinder (intake and exhaust}
SHANAArd . ooicee e e e e 36.041 mm {1.4189 inches)
Limit.. R 36.022 mm (1.4182 inches)
Rear cyllnder (lntake and exhaus1)
BaANAArd..c.eoivs e e 36.237 mm (1.4267 inches)
Limit.. . 36.219 mm (1.4259 inches)
VT1100C2, VT‘I 100T 1997 and later VT1 1 DOC
Intake
Standard 38.021 to 38.181 mm {1.4969 to 1,5032 inches}
37.99 mm (1.496 inches)

Exhaust

Standard 38.027 to 38.187 mm (1.4971 to 1.5034 inches)
i 38.00 mm (1.496 inches)
Cam chain tensioner wedge height limit .. o more than 9 mm (0.35 inch)

Cylinder head, valves and valve springs (1985 through 1996 VT1100C)
Cylinder head warpage limit .. TP 0.05 mm {0.002 inch)
Valve stem diameter
intake
SEANUANT c.oeeeiiee e e e 6.670 to 6.595 mm (0.2587 to 10,2596 inchy)
LTI e v mnne st e e nn et ee s bbb s ees e a e rmnae e 6.56 mm (0.258 inch)
Exhaust )
SHandard ..o e 6.550 to 6.575 mm (0.2579 to 0.2589 inch)
LR 1 4 YOOI 6.54 mm (0.257 inch)
Valve guide inside diameter
Intake’
SEANAAN .1oiiveeeeiicii e e e e rreesen e cha e e e bmrnesasnsesene e e nresranes 6.600 to 5.615 mm (0.2598 to 0.2604 inch)
LAMTE L 1verrre et e eeess e e sresm e e sre e s mns s nre e st e g e nms s eae e mnrne e e rennees 6.635 mm {0.2612 inch})
Exhaust : .
SHANTAN ...t et et e et e en e 6.600 to 6.615 mm {0,2598 to 0.2604 inch)
LI 1o et eeeecccrsr e sms et e e e bmen e ere prnas s sba s ee e b e e emt e 6.655 mm (0.2620 inch)
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tem-to-guige clearance
Intake

Exhaust

Vaive seat width {intake and exhaust)

Standard.........ceeeeeeine

Vaive spring free length
Cuter spring
Intake

Standard

Exhaust

Standard............

Inner spring
Intake

Standard......c.ceeiiveericn . . . .

Exhaust

Standard............

0.005 to 0.045 mm (0.0002 to 0.0018 inchy)
0.075 mm £{0.0030 inch)

0.025 10 0.065 mm {0.0010 to 0.0026 inch)
0.115 {0.0045 inch}

0.90 to 1.10 mm (0.035 to 0.043 inch)
1.50 mm (0.059 inch)

45.70 mm (1.799 inches)
43.90 mm (1.728 inches)

43.50 mm (1.713 inches)
41.80 mm (1.646 inches)
37.90 mm {1.492 inches)

36.40 mm {1.433 inches)

37.90 mm {1.492 inches}
36.40 mm (1.433 inches)

Cylinder head, valves and valve springs (VT1100C2, VT1100T, 1997-on VT1100C)

Cylinder head warpage limit

Valve stem diameter
Intake

Exhaust

=17 Ta s £-1 o O PR

Stem-to-guide clearance
Intake

Standard .........ccoveeenenne

Limit .
Exhaust

‘Yalve guide inside diameter
Intake

SEANGANT cooeiiiiiee it ra s e e e eeer e ar e s

Limit ...

Valve seat width (intake and exhaust}
SHANAAN et e s s e

Limit..eeen

Valve spring free length

Quter spring
Intake

Standard......oceceeeiivvieeeiaenne

Limit.........
Exhaust

SEANAAID . ereeiiiis ettt sy e

Limit. s

Inner spring {intake and exhaust)

Standard .......cceeeune

Cylinders
Bore diameter

£51 €= 13 Ua 1= L D OO U UPP

Warpage (across top of cylinder}

Taper and cut-of-round limit ...............

0.05 mm {0.002 inch)
6.575 10 6.590 mm (0.2589 to 0.2594 inchj)
6.57 mm (0.259 inch)

6.555 to 6.570 mm (0.2581 to 0.2587 inch)
6.54 mm (0.257 inch)

6.600 to 6.615 mm (0.2598 to 0.2604 inch)
6.635 mm {0.2612 inch)

6.800 to 6.615 mm (0.2598 to 0.2604 inch)
6.655 mm (0.2620 inch)

0.010 to 0.040 mm (0.0004 to 0.0018 inch)
0.08 mm (0.003 inch}

0.030 to 0.060 mm {0.0012 to 0.0024 inch)
0.12 (0.005 inch}

0.90 to 1.10 mm {0.035 to 0.043 inch)
1.50 mm (0.059 inchy

45.70 mm (1.799 inches}
43.90 mm (1.728 inches)

43.50 mm (1.713 inches)
41.80 mm {1.646 inches)

41.37 mm (1.629 inches)
39.9 mm (1.57 inches}

87.500 to 87.515 mm {3.4449 tc 3.4466 inches)

87.545 mm (3.4466 inches)
0.05 mm (0.002 inch)
0.05 mm (0.002 inch}
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Pistons

Piston diameter
£ = T o £ (. 1O PP OO TP RUTUST

Limit..
Piston-to- cyllnder clearance
Standard...
Limit...
Aing side clearance
1985 through 1996 VT1100C
Top and second rings
StANAArd......ococce s e
Oil ring
Standard
vT1100C2, VT1100T 1997 and Iater VT11000
Top ring
SEANAAN (oo e
Second ring
Standard....
Ring end gap
Top and second rings
SEANAAND ...oeeeer e e
Gil ring
StaNdard ..o e
Piston pin bore
Standard .............................................................................................
Piston pln dlameter
Standard...
Limnit...
Piston-to- plston pin clearance
Standard
Piston pm to connectnng rod small end clearance
Standard...

Crankshaft, connecting rods and bearings
Connecting rod small end |.D.
Standard... .
Limit... .
Main beanng 01l clearance
Standard
Connectmg rod srde clearance
Standard...
Limit...
Connectlng rod beanng olI clearance
Standard...
Limit...
Crankshaﬂ runout I|m|t

Oil pump
Rotor tip clearance
Standard...
Limit... .
Pump body clearance
Standard
Hotor-to pump body end clearance
Standard..

87.470 to 87.480 mm (3.4437 to 3.4445 inches) measured at
10 mm {0.4 inch) from the bottom of the skirt
87.41 mm (3.441 inches)

0.010 to 0.045 mm (0.0004 to 0.0018 inch)
0.32 mm {0.013 inch)

0.015 to 0.045 mm (0.006 to 0.0018 inch)
0.25 mm {0.010 inch}

0.030 to 0.035 mm (0.0012 to 0.0014 inchy)
0.10 mm {0.004 inch)

0.020 to 0.050 mm (0.0008 to 0.0020 inchy)
0.25 mm (0.010 inch)

0.015 to 0.045 mm {0.0006 to 0.0018 inch)
0.20 mm (0.008 inch}

0.20 to 0.35 mm {0.008 to 0.014 inch}
0.50 mm {0.020 inch)

0.30 to 0.90 mm {0.012 to 0.035 inch)
1.1 mm (0.04 inch)

22.002 to 22.008 mm (0.8662 to 0.8665 inch)
22.018 mm {0.8668 inch)

21.994 to 22.000 mm (0.8695 to 0.8661 inch)
21.984 mm (0.8655 inch})

(0.002 to 0.014 mm {0.0001 to 0.0003 inch)
0.034 mm {0.0013 inch)

0.02¢ to 0.047 mm {0.0008 to 0.0019 inch}
0.00 mm (0.003 inch)

22.020 to 22.041 mm (0.B669 to 0.8678 inch)
21.051 mm {(0.8681 inch)

0.030 to 0.046 mm (0.0012 to 0.0018 inch)
0.060 mm (0.0024 inch)

0.10 to 0.25 mm (0.004 to 0.010 inch)
0.28 mm {0.011 inchj

0.038 to 0.062 mm (0.0015 to 0.0024 inch}
0.070 mm {0.0028 inch)
0.05 mm (0.002 inch)

0.15 mm {0.006 inch)
0.20 mm (0.008 inch)

0.15 to 0.22 mm (0.006 to 0.009 inch)
0.35 mm (0.014 inch}

0.02 to 0.07 mm {0.001 to 0.003 inch}
0.10 mm (0.004 inch)
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Clutch (1985 through 1996 VT1100C)
Friction disc thickness
Standard,.......oce i
MINIMUM ..
Steel plate warpage limit ..

Master cylinder
Cylinder inside diameter
Standard ..
Limit ..
Piston outsnde dlameter
Standard

Slave cylinder
Cylinder inside diameter
Standard
Piston out5|de dlameter
Standard
Cluteh dlaphragm sprlng free helght
Standard
Clutch h0usmg gmde mS|de d:ameier
Standard...
Limit...

Clutch (VT110002 YT1100T, 1997 and later VT11OOC)
Spring free length
oY= T gt b= 1 o POV PSSP ORI
Mirimum...
rMainshaft dlameler (at clutch housmg gunde)
S!andard
Cluteh housmg gwde |nstde dlameter
Standard...
Transmission
Gear inside diameter
M3, M5, C4 {1985 and 1986)
M3, M4 (1987 through 1996 VT1100C)
M3, M5, C4 (VT110002 VT1100T, 1997 and later VT1TOOC)
Standard
C1,C2
SEANAAN ..oivve e e e e s ey nen et en s

(Gear bushing
Qutside diameter
M3, M5, Cd (1985 and 1986)
M3, M4 (1987 through 1996 VT1100C)
M5 (1998 VT1100C2, VT1100T, 1997 and later VT1100C)
Standard...
Limit..
Cc1,C2 (1985 lhrough 1996 VT1 IOOC)
C1 (VT1100C2, VT1100T, 1997 and later VT1100C)
SHANTAI 1eeeiiiee i e ere e et aa e e
Limit...
M3, C4 (VT1 10002 VT1100T 1997 and Iater VT11OOC)
Standard...
C2 (VT1100C2, VT1100T, 1997 and later VT11OOC)
Standard TR . -
inside diameter
M3 {1985 1hrough 1996 VT11 OOC)
Standard -

3.72 to 3.88 mm {0.146 to 0.153 inch)
3.1 mm {0.12 inch)
0.30 mm {0.012 inch}

14,000 to 14.043 mm (0.5512 to 0.5529 inch)
14.06 mm (0.554 inch)

13.957 to 13.984 mm (0.5495 to 0.5506 inch)
13.94 mm (0.549 inch)

38.100 to 38.162 mm (1.5000 to 1.5024 inches)
38.18 mm {1,503 inches)

38.036 to 38.075 mm (1.4750 to 1.4990 inches)
38.02 mm (1.497 inches)

4.9 mm {0.19 inch)
4.5 mm (0.18 inch)

24,995 to 25.012 mm (0.9841 to 0.9847 inches)
25.08 mm {0.987 inch)

44.0 mm (1.73 inches)
42.5 mm (1.67 inches)

27.980 to 27.993 mm (1.1016 to 1.1021 inches)
27.93 mm (1.100 inches)

27.955 to 28.012 mm (1.1006 to 1.1028 inches}
28.08 mm {1.106 inches)

31.000 to 31.025 mm (1.2205 to 1.2215 inches
31.035 mm (1.2218 inches)

33.000 to 33.025 mm (1.2992 to 1.3002 inches)
33.035 mm (1.3006 inches)

30.950 to 30.975 mm (1.2185 to 1.2195 inches)
30.94 mm (1.218 inches)

32.950 to 32.975 mm (1.2971 to 1.2982 inches)
32.94 mm (1.297 inches)

30.970 to 30,995 mm (1.2193 to 1.2203 inches)
30.94 mm (1.218 inches)

32.955 10 32.980 mm (1.2974 to 1.2984 inches)
32.94 mm {1.297 inches)

27.995 to 28.016 mm (1.1022 to 1.1030 inches)
28.026 mm (1.1034 inches)
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Transmission {continued)
Gear bushing (continued)
Outside diameter (continued)
M3, C4 (vT1100C2, VT1100T, 1997 and later VT1100C)
ST =T Lo F= T o R OO
Limit.. e e
C2 (VT11 0002 VT1 100T 1997 and Iater VT1 1000)
Slandard
Bushing-to- shaft clearance
M3 (1985 lhrough 1996 VT11OOC)
Standard .. [T
Limit .. .
M3 (VT1 10002 VT1 100T 1997 and Iater VT1 1OOC)
Standard .. .

C2 (VT1100C2, VT11007, 1997 and later VT1 1000)
Standard

C4 (VT110002 VT1100T, 1997 and later VT11 OOC)
Standard [N

Gear-to- bushlng clearance
M3, M5, C1, C2, C4 (1985 and 1986)
M3, C1, G2 (1987 through 1996 VT1100C)
M5, C1 (VT11OOC2 VT1100T, 1997 and later VT11OOC)
Standard ..
Limit .. .
M3, C4 (VT110002 VT1100T 1997 and laler VT11OOC)
Standard .. [T .
Limnit ..
c2 (VT110002 VT1100T 1997 and later VT11OOC)
Standard ..

Limit .. "
Countershaft dlameter (VT 110002 VT1100T 1997 and later VT1100C)
At C2
Standard ......cccceeeeveie e

At C4
Standard ..
Limit ..
Mainshaft dnamater (at M3)
1985 through 1996 VT1100C
SHANAANG .ovvvi e rrre e r ettt sbn b e e n s

VT1100C2, vT1100T, 1997 and later VT1100C
Standard .

Shift fork/shift fork shaft/shlft drum

Shitt fork tip thickness

28.000 to 28.021 mm (1.1024 to 1.1032 inches)
28.04 mm {1.104 inches)

29,985 to 30.006 mm {1,1805 to 1.1813 inches)
30.03 mm (1.182 inches)

0.005 to 0.038 mm (0.0002 to 0.0015 inches)
0.059 mm (0.0023 inch}

0.020 to 0.062 mm (0.0008 to 0.0024 inch)
0.082 mm (0.0032 inch)

0.005 to 0.056 mm {0.0002 to 0.0022 inch)
0.076 mm (0.0030 inch)

0.020 to 0.054 mm (0.0008 to 0.0021 inch)
0.074 mm (0.0029 inch)

0.025 10 0.075 mm (0.0010 to 0.0030 inch)
0.095 mm (0.0037 inch)

0.005 to 0.055 mm (0.0002 to 0.0022 inchy)
0.075 mm (0.0030 inch)

0.020 to 0.070 mm (0.0008 to 0.0028 inch)
0.090 mm (0.0035 inch)

29.950 to 29.975 mm (1.1791 to 1.1801 inches)
29.94 mm (1.179 inches)

27.967 to 27.980 mm (1.1011 to 1.1016 inches)
27.95 mm (1.100 inches)

27.977 ta 27.990 mm (1.1015 to 1.1020 inches)
27.967 mm {1.1011 inches)

27.959 to 27.980 mm (1.1007 {o 1.1016 inches)
27.94 mm {1,100 inches)

Left {1985 and 1986 VT1100C:; VT1100C2, VT1100T, 1997 and later VT1100C)

SHANAAND oo reeme e et et e mnn e r e

Center and nght (all models)
Standard
Shitt fork shaft duarneter
Left end
SHANAAIT oo e s er e s et rr et

Right end
Standard
Limit .. e
Shift fork shaft ]ournal |nS|de dtameter
1985
Left
SIANAAr .....cce e e e e s

5.93 to 6.00 mm {0.233 to 0.236 inch)
5.83 mm {0.230 inch)

6.43 to 6.50 mm (0.253 to 0.256 inch}
.33 mm {0.249 inch)

13.466 to 13.484 mm (0.5302 to 0.5308 inch)
13.456 mm (0.5289 inch)

13.966 to 13.984 mm (0.5498 to 0.5506 inch)
13.956 mm (0.5494 inch)

13.500 to 13.527 mm (0.5315 to 0.5326 Inch)
13.537 mm {0.5330 inch)
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Right
ST ¥= 1T F= Lo [ U OO PSP U T SRUS

1986 through 1996 VT1100C
Left
Standard......

Right
Standard
vT1100C2, VT1 100T 1997 and Iater VT1 1OOC
Left

Right
SIANAAIT. ..ot e
Limit... -
Shift drum dtameter (at Ieh end)
StANAAMD. ...

Shift drum joumnal (left crankcase)
£ £ T L 1= 4o 1 U

Output gear
Output gear inside diameter
Standard...
Limit... o
Quiput gear bushlng
Qutside diameter
F1 =T o = T PP
inside diameter
Standard .......................................................................................
Qutput gear shaft out5|de drameter
Standard

Gear-to- bushlng clearance
Standard...
Limit...

Gear bushlng to shaft clearance
Standard
Camper sprlng free Iength
1985 and 1986
Standard
1987 through 1994
Standard ..
1995 on
SEANAAI oo s e
Backiash
Standard...
Limit...
Dlﬂerence between three measuremants

Torque specifications

Cylinder head cover bolts (all models)

8 MM BORS/NMULS ..ot e rmnsar s e meeecnren e srrnene

10 mm nut ..........
Assist shaft caps .....ccccoeeviinnnne
Rocker arm shaft hole plugs....
Cylinder head bolts..................
Cam chain tensioner bolts..............
Camshatt sprocket bolts ..
Spark plug SIBEVES ..ottt eers s e e st

14.000 to 14.027 mm (0.5512 to 0.5522 inch}
14.037 mm (0.5526 inch}

13.466 to 13.484 mm (0.5302 to 0.5309 inch)
13.494 mm (0.5313 inch}

13.966 to 13.984 mm (0.5498 to 0.5506 inch}
13.994 mm (0.5509 inch)

13.500 to 13.527 mm (0.5315 to 0.5326 inch)
13.537 mm (0.5330 Inch)

14.000 to 14.027 mm (0.5512 to 0.5522 inch}
14.037 mm (0.5526 inch)

13.966 to 13.984 mm (0.5498 to 0.5506 inch)
13.956 mm (0.5494 inch)

14.000 to 14.018 mm (0.5512 to 0.5519 inch)
14,028 mm (0.5523 inch}

25.000 to 25.021 mm (0.9843 to 0.9851 inch)
25.031 mm (0.9855 inch)

24.9589 to 24.980 mm (0.9826 to 0.9835 inch)
22.020 to 22.041 mm {0.8669 to 0.8678 inch)

22.020 to 22.041 mm (0.8669 to 0.8678 inch)
22.051 mm (0.8681 inch)

21.979 to 22.000 mm (0.0008 0.0024 inch)
21.969 mm (0.8649 inch)

0.020 1o 0.062 mm (0.0008 to 0.0024 inch)
0.082 mm (0.0032 inch)

0.020 to 0.062 mm (0.0008 to 0.0024 inch)
0.082 mm {0.0032 inch)

58.5 mm (2.30 inches)
57.3 mm {2.26 inches)

68.5 mm (2.70 inches)
67.3 mm (2.65 inches)

69.3 mm (2.73 inches}
68.1 mm (2.68 inches)

0.08 to 0.23 mm {0.003 to 0.009 inch)
0.40 mm (0.0186 inch}
0,10 mm {0.004 inch)

27 Nm (20 #t-Ibsg)
40 Nm (29 ft-1bs)
22 Nm (16 fR-Ibs)
40 Nm {29 ft-lbs)
12 Nm (108 in-lbs}
12 Nm (108 in-lbs}
18 Nm (156 it-lbs)
13 Nm (108 in-lbs)
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Torque specifications (continued)

Cylinder head cover bolts (all modeis) {continued
Clutch master cylinder clamp BORS .....occcoceee i e
Fluid hose~to-master cylinder banjo Dolt............coeiviveeeiniiniinne
Clutch slave cylinder mounting Dolts ... e
Fluid hose-to-slave cylinder banjo bolt ..
Primary drive gear bolt ... e
Clutch pressure plate Dolis......iie s
Clutch center locknut .............
Qil pump driven spracket bolt ...
Clutch cover bolts......eccceeninne.
Stopper arm bolt..............
Oil pump MoUNting BOIS ...
Oil pump cover bolts .........cvivvennecne
Crankcase bolts
1985 through 1996 VT1100C
B MM BDORS o e e e
BIM DORS o s
VT1100C2, vT1100T, and 1997-on VT1100C

B MM BOIS oeiirc e bbb e

8 mm bolts..

10 mm bolt............
Qutput driven gear shaft bolt........
Connecting rod bearing cap nuts....
Transmission bearing set plate bolts..
Transmission beaning set plate screw ....
Output gear assembly retaining bolls........ccccocin:

12 Nm (108 in-lbs)
30 Nm (22 ft-Ibs)
10 Nm (86 in-lbs)
30 Nm (22 ft-Ibs)
100 Nm (72 ft-Ibs)
12 Nm (108 in-lbs})
100 Nm (72 ft-Ibs)
15 Nm {132 in-Ibs})
12 Nm (108 in-Ibs})
10 Nm (84 in-lbs)
12 Nm (108 in-lbs})
13 Nm (108 in-lbs)

10 Nm {89 in-lbs)
27 Nm (20 ft-Ibs)

12 Nm (106 in-lbs)
26 Nm (19 ft-ibs})
39 Nm (29 fi-lbs)
50 Nm (36 fi-lbs)
60 Nm {43 t-Ibs)
12 Nm {108 in-1bs)
9 Nm (78 in-Ibs}
32 Nm (23 ft-Ibs)

1 General information

3 Operations requiring engine removal

The engine/transmission unit is a water-cooted V-twin. The valves
are operated by overhead camshafts which are chain driven off the
crankshaft, All models have three-valve heads (two intake and one
exhaust valve per cylinder}. The eéngine/transmission assembly is con-
structed from aluminum alloy. The crankcase is divided vertically.

The crankcase incorporates a wet sump, pressure-fed lubrication
system which uses a gear-driven oil pump and an oil fiiter mounted on
the rear of the crankcase.

Power from the crankshaft is routed to the transmission via a coil-
spring, wet multi-plate type clutch, which is gear-driven off the
crankshaft. The transmission on 1985 and 1986 models, VT1100C2,
VT1100T and 1997-on VT1100C models is a five-speed, constant-
mesh unit. 1987 through 1990 and 1992 through 1996 VT1100C mod-
els use a four-speed, constant-mesh unit,

2 Operations possible with the engine in the frame

The following components and assemblies can be serviced with
the engine in the frame:

Alternator/flywheel

Camshafts/cam sprockets/cam chains
Carburetors

Clutch

Gearshift linkage

Ignition puise generator(s}

Primary drive gear

Starter clutch

Starter motor

The engine/transmission assembly must be removed from the
frarme to gain access to the following components:

Cylinder heads/cylinders/pistons

Water pump

The crankcase halves must be separated to gain access to the
following components:

Crankshaft, connecling rods and bearings

Qi pump

Transmission

Shift drum and shift forks

Output gear assembly

4 Major engine repair - general note

1 It is not always easy to determine when or if an engine should be
completely overhauled, as a number of factors must be considered.

2  High mileage is not necessarily an indication that an overhaul is
needed, while low mileage, on the other hand, does not preclude the
need for an overhaul. Frequency of servicing is probably the single
most important consideration. An engine that has regular and frequent
oil and filter changes, as well as other required maintenance, will most
likely give many miles of rellable service. Conversely, a neglected
angine, or one which has not been broken in properly, may require an
averhaul very early in its life.

3  Exhaust smoke and excessive oil consumption are both indica-
tions that piston rings and/or valve guides are in need of attention.
Make sure oil leaks are not responsible before deciding that the rings
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5.10a Before removing the engine from a VT1100C2, ¥vT1100T or a
1997-on VT1100C model, remove all four cylinder head cover
shrouds: first, pry out the small plugs from each Allen bolt . . .

and guides are bad. Refer to Chapter 1 and perform a cylinder com-
pression check to determine for certain the nature and extent of the
work required.

4 If the engine is making obvious knocking or rumbling noises, the
connecting rod and/or main bearings are probably at fault.

5 Loss of power, rough running, excessive valve train noise and
high fuel consumption rates may alse peint to the need for an overhaul,
especially if they are all preseni at the same time. If a complete tune-up
does not remedy the situation, major mechanical work is the only solu-
tion.

6  An engine overhaul generally involves restoring the internal parts
to the specifications of a new engine. During an overhaul the piston
nngs are replaced and the cylinder walls are bored and/or honed. If a
rebore is done, then new pistons are also required. The main and con-
necting rod bearings are generally replaced with new ones and, if nec-
essary, the crankshaft is also replaced. Generally the valves are ser-
viced as well, since they are usually in less than perfect condition at
this point. While the engine is being overhauled, other components
such as the carburetors and the starter motor can be rebuiit also. The
end result should be a like-new engine that will give as many irouble
free miles as the original,

7  Before beginning the engine overhaul, read through all of the
related procedures to familiarize yourself with the scope and require-
ments of the job. Overhauling an engine is not all that difficult, but it is
time consuming. Plan on the motorcycle being tied up for a minimum
of two weeks. Check on the availability of parts and make sure that any
necessary special tools, equipment and supplies are obtained in
advance.

8  Most work can be done with typical shop hand tools, although a
number of precision measuring tools are required for inspecting parts
to determine if they must be replaced. Often a dealer service depart-
ment or motarcycle repair shop will handle the inspection of parts and
offer advice conceming reconditioning and replacement. As a general
rule, time is the primary cost of an overhaul so it doesn't pay to install
waorn or substandard parts.

9  As afinal note, fo ensure maximum life and minimum trouble from
a rebuilt engine, everything must be assembled with care in a spot-
lessly clean environment,

5 Engine - removal and installation

Warning: Engine rernoval and installation should be done with the aid
of an assistant to avoid damage or injury that could occur if the engine
is dropped. A hydraulfic floor jack should be used to support and fower
the engine if possible (they can be rented at low cost).

7 _sita b !
... and remove each shroud; pull off the rubber
grommets (arrows) and bag them

5.10¢

Removal

Refer to iliustrations 5.10a, 5.10b, 5.10c, 5.13, 5.14, 5.20, 5.24a
through 5.24f, 5.25a, 5.25b, 5.26, 5.27a and 5.27H

1 Support the bike securely so it can't be knocked over during this
procedure. Place a support under the swingarm pivot and be sure the
motorcycle is safely braced.

2 Drain the engine oil and remove the cil filter (see Chapter 1).
Remove the dipstick,

3 Drain the coolant (see Chaoter 1}.

4 Remove the seat and side covers (see Chapter 8).

5 Remove the fuel tank (see Chapter 4).

8 Disconnect the negative battery cable; on VT1100C2, VT1100T
and 1997-on VT1100C models, remove the battery and the battery
holder isee Chapter 9.

7 Remove the air cleaner housing cover and the filter element (see
Chapter 1).

8  Remove the air cleaner housing and intake ducts, disconnect the
throttle cables from the carburetors and remove the carburetors (see
Chapter 4). On 1985 and 1986 models, detach the fuel pump from the
frame without disconnecting the fuel lines.

g  Disconnect all four spark plug caps and set the spark plug leads
aside. On 1985 and 1986 models, unplug the primary leads from the
ignition coils and detach the coils from the frame (see Chapter 5).

10 On VT1100C2, VT1100T and 1997-on VT1100C models, remove
all four cylinder head cover shrouds (see illustrations).
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5.13 Remove the stud from the coolant pipe boss; use double
nuts or a stud remover (shown)

11 Remove the exhaust pipes (see Chapter 4).

12 Remove the left and right footpegs and footpeg brackets (see
Chapter 8). Remove the rear brake pedal (see Chapter 7). On VT1100C
models, remove the gearshift arm from the shift spindle {(see Section
22). On VT1100C2 and VT1100T models, remove the gearshift pedal
from the gearshift spindle (see Section 22) and remove the rear brake
master cylinder reservoir (see Chapter 7).

13 Remove the left crankcase rear cover (see Section 10 in Chap-
ter 1). The stud for the rear cover retaining nut is screwed into the
coolant pipe boss {part of the water pump). Remove this stud {see
illustration} 5o the threads won't be damaged during engine removal.
14 On 1985 through 1996 VT1100C medels, remove the clutch slave
cylinder (see Section 17). On VT1100C2, VT1100T and 1997-on
VYT1100C models, detach the clutch cable bracket from the rear cylin-
der head and disconnect the cable from the clutch lifter arm (see Sec-
tion 17), then remove the cable bracket from the engine (see illustra-
tion).

15 Clearly label, then detach, all breather and vent hoses and/or
tubes from the engine. On California models, detach the EVAP carbu-
retor air vent control valve vent tube from the clip above the clutch lifter
arm (see illustration 5.14) then remove the clip.

16 Disconnect the electrical connectors for the alternator and starter
leads {see Chapter 9) and detach the alternator and starter wiring from
the engine and frame and set it aside.

17 Disconnect the electrical leads for the neutral switch and the oil
pressure switch (see Chapter 9).

< § a’» Ii .t
5.20 Disconnect the coolant hose (arrow)
from the thermostat housing and each

cylinder head cover

5.24a Remove the nut, metal washer and
rubber washer from the right end of the
front lower engine mounting bolt . . .

/ o £ s
| f P
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5.14 On cable clutch models, unbolt the cable bracket (right
arrows); on California models, disengage the carburetor
air vent control valve tube {left arrow) from the clamp

18 Disconnect the electrical connector(s} for the ignition pulse gener-
ator(s) and, on 1985 and 1986 models, the cam pulse generator (see
Chapter 5). Detach the wiring from the engine and frame and set it
aside.

19 Disconnect the horn leads and remove the horn (see Chapter 9).
20 Remove the radiator {see Chapter 3}. Disconnect and remove the
coolant hoses between the thermostat and the cylinder head covers
{see illustration).

21 Disconnect the hoses from the EVAP canister (see Chapter 4).
The canister can remain attached to the sub-frame.

22  Place a floor jack or a special motorcycle lift beneath the engine.
Be sure to place a block of wood between the jack and the engine to
protect the aluminum crankcase. Raise the jack just enough to take the
weight of the engine off the engine and sub-frame mounting balts
(you'll have to readjust the jack as the bolts are removed).

23 On 1985 and 1986 fnodels, remove the rear wheel (see Chapter 7)
and the final drive unit (see Chapter 8).

24 Remove the nuts, washers, bolts and spacers from the engine
sub-frame and remove the sub-frame (see illustrations).

25 Disengage the crankcase breather tube from the ctamp above the
front upper mounting nuts, then remove the two upper mounting bolis
(see illustration), the rubber insulators, the upper front bracket bolts
and the upper front bracket (see illustration).

26 Remove the rear upper and lower mounting nuts and the bracket
bolt {see illustration) and knock out the upper and lower mounting
bolts with a long drift punch,

E I

5.24b ...remove the left sub-frame bolts
(arrows) {upper arrow indicates left end of
the front lower engine mounting bolt) . . .
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5.25a Remove these two upper mounting bolts {arrows) . ..

5.24f After removing the sub-frame, remove the front lower
engine mounting bolt and spacers (arrows)

. 12 ] S0 4
5.25b ... then remove the rubber insulators (upper arrows}, these
two upper front bracket bolts {arrows) and this bracket {engine
removed for clarity)
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5.26 Remove the rear upper and lower mounting nuis and the
bracket bolt (arrows) and knock out the upper and lower
mounting boits with a long drift punch

27 Disengage the output driven gear shaft from the universal joint in
the swingarm (see illustration), then carefully lower the engine on the
jack {see illustration). Warning: Do NOT try to lift the engine (it weighs
over 200 pounds) by yourselfl Lifting the engine without assistance, or
dropping it on yourself, could cause a serfous injury.

Installation
28 Installation is the reverse of removal. Note the following points:

aj Don't tighten any of the engine mounting bracket nuls and bolls
untif alf of thern have been installed.

b) Use new gaskets at alf exhaust pipe connections.

¢} Tighten the engine maounting bracket nuts and boits and the sub-
frame nuts and bolts securefy. Don't forget to install the spacers
on the upper sub-frame bolt (see illustration 5.241), one between
the engine and the frame, on the left, and the other between the
engine and the sub-frame, on the right.

d) On models with a rear drum brake, adjust the rear brake pedal
height and freeplay (see Chapter 7).

e) On models with a cable-actuated clutch, adjust the clutch cable
freeplay (see Chapler 1).

) Adjust the throlile cable freeplay (see Chapter 1).

g) Be sure to add engine oil and coolant (see Chapter 1) befare start-
ing the engine.

SF & J L i
5.27b ... then carefully lower the engine on the jack;
DO NOT lift the engine without help

5.27a Disengage the output driven gear shaft from the
universal joint in the swingarm . . .

6 Engine disassembly and reassembly - general
-information

Refer to iflustrations 6.2a, 6.2b and 6.3

1 Before disassembling the engine, clean the exterior with a
degreaser and rinse it with water. A clean engine will make the job eas-~
ier and prevent the possibility of getting dirt into the internal areas of
the engine.

2 In addition to the precision measuring tocls mentioned earlier,
you will need a torque wrench, a valve spring compresscr, oil gallery
brushes, a piston ring rermoval and installation tool, a piston ring com-
pressor and a clutch holder tool {which is described in Section 18).
Sorne new, clean engine il of the correct grade and type, some engine
assembly lube or moly-based grease, and a tube of RTV [silicone)
sealant will also be required. Plastigage (type HPG-1) should be used
for checking bearing oil clearances {see illustrations).

3 An engine support stand made from short lengths of lumber
bolted together will facilitate the disassembly and reassembly proce-
dures (see illustration). The perimeter of the mount should be just big
enough to accormmodate the crankcase when it's laid on its side for
removal of the crankshaft and transmission compenents. If you have
an automotive-type engine stand, an adapter plate can be made from
a piece of plate, some angle iron and some nuts and bolts. The adapter

6.2a A selection of brushes is required for cleaning holes
and passages in the engine components
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8.2b Type HPG-1 Plastigage is needed to check the
connecting rod oil clearances

plate can be attached to the engine mounting bolt holes.
4 When disassembling the engine, keep “mated” parns together
(including gears, cylinders, pistons, etc.) that have been in contact with
each other during engine operation. These "mated” parts must be
reused or replaced as an assembly.
5  Engineftransmission disassembly should be done in the foliowing
general order with reference to the appropriate Sections.

Remove the cylinder head covers

Remove the rocker arm assemblies

Remove the camshafts and timing chain sprockets

Remove the cylinder heads

Remove the timing chain tensioners

Remove the cylinders

Remave the pistons

Remove the flywheel and starter clutch assembly

Remove the clutch assembly

Remove the primary drive gear

Remove the gearshift mechanism

Separate the crankcase halves

Remove the crankshaft and connecting rods

Remove the shift cam/forks

Remove the transmission shafts/gears

Remove the oil pump
6 Reassembly is accomplished by reversing the general disassem-
bly sequence.

7.3 Cylinder head cover nut and bolt locations (later model
shown; early models have the same pattemn) - the cast
arrow marks on the cover indicate washer locations

8.3 An engine stand can be made from short lengths of
lumber and lag boits or nails

7 Cylinder head cover and rocker arm assembily -
removal, inspection and installation

Note 1: Alf models are equipped with hydraulic tappets. Once you
remove either cylinder head cover, you'll need a hydraulic tappet
bleeder (Honda tool 07973-MJ00000) to bieed the tappets before the
caver can be installed again. You'll also need a dial indicator {and suit-
abie base) to measure the compression stroke of each tappet. The tap-
pet bleeder tool is avaifable at any Honda dealer; you can obtain a dial
gauge at any well-stocked tool store that sells precision measuring
tools. If you don't have these tools, have the tappets bled by a dealer
service department before installing the cylinder head cover{s).

Note 2: if vou are replacing the cylinder head cover, the cylinder head,
a valve, valve guide, rocker arm and rocker arm shaft or camshaft, or if
you're going to reface the vaive seats, you will have to adjust the
hydraulic tappets.

Note 3: The foflowing procedure applies to the front and rear cylinder
head covers.

Removal and disassembly

Refer to illustrations 7.3, 7.4a, 7.4b, 7.6a, 7.6b, 7.7a, 7.7b, 7.8, 7.9,
7.10a and 7.10b

1 Remove the engine (see Section 5), then put the engine on a
clean work bench surface and secure it in an upright position.

2 On 1985 through 1996 VT1100C models, the cylinder head cover
is a three-piece unit, with two smaller covers - the “rocker arm cover”
and the “camshaft sprocket cover - both of which are bolted to a third
part, the “camshaft holder.” This earlier cover is externaily different in
appearance from late-model covers, but it shares the same bolt pat-
tern as the newer one-piece cover used on VT1100C2, VT1100T and
1997-on VT1100C models. Functionally, the two covers are similar.
However, they differ significantly in design. The essential difference
between the two types of covers is that, on the earlier style, the rocker
arm cover must be unbolted to access the assist springs and shafts,
while, on newer one-piece covers, small caps are unscrewed from the
cover to access the assist springs -and shafts. Also, the camshaft
sprocket cover on the older cover makes it possible to inspect the cam
chain, the cam sprocket, the chain tensioner and, on the rear cylinder
on 1985 and 1986 models, the camshaft pulse generator. In this sec-
tion, when it's not mecessary to distinguish between the two, they're
simply referred to as the “cylinder head cover.” Where it is necessary
to make a distinction between the two, the earlier design is referred to
as a “three-piece cover” and the later design is referred to as a “one-
piece cover.”

3  Remove the cylinder head cover bolts and nuls {see illustration)
and remove the coolant pipe from the cylinder head. On models with a
three-piece cover, unbolt and carefully, so that the assist springs don't
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7.4a Carefully lift up the cylinder head cover . ..

7.6a Label the tappets and shims and store them in sets; they
must be returned to their original locations

pop out, remove the rocker arm cover and remove the cover gasket.
Remove the three assist springs, label them and store them in separate
containers. If you're removing the rear cylinder head cover on a 1985 or
1986 model, remove the five cam chain cover bolts and the cam chain
cover, then remove the camshaft pulse generator (see Chapter 5).

4  Remove the cylinder head cover from the cylinder head (see illus-

Y g TN g e

7.7a Unscrew the three assist shaft caps and springs,
pull off the old O-rings and discard them ...

Ak )
7.4b ... and locate the dowels (A}; remove the camshaft end
plugs {B) and make sure the tappets (C) are in position

o é.
Y

7.6b Be sure to use the correct number of shims to
adjust tappet clearance

tration). The three hydraulic tappets and shims (see lllustration) may
stick to the cylinder head cover and come out of the head when the
cover is lifted off; o prevent them from falling into the crankease, tilt the
engine to the right or left about 40 degrees so that the tappets can't fall
down the cam chain tunnel. If a tappet does fall into the crankcase,
locate it with a flashlight and fish it out immediately with a magnet.
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7.8 Unscrew the three rocker arm shaft hole plugs;
remove and discard the old O-rings

5 Remove the dowel pins and the camshaft end plugs {see illustra-
tion 7.4b). Discard the end plugs; reusing the old end plugs can cause
leaks.

6 Remove the hydraulic tappets and shims {see illustration}. Note
that the tappets don't all have the same number of shims (see illustra-
tion). Each tappet/shim set is a matched assembly, sc keep each set
together in a separate container and label it with respect to its location
50 that it can be reinstalled in the same hole in the head,

7  On models with a one-piece cover, remove the three assist shaft
caps and springs from the cylinder head covar, then remove the three
assist shafts {see lilustrations), Discard the old O-rings. Put each cap,
spring and assist shaft set in a clearly labeled container to insure that
it's installed in the same hole from which it was removed,

8 On models with a three-piece cover, screw a 6 mm bolt into the
rocker arm shaft hole plug on the cam chain side of the cover and pull
out the plug by pulling on the bolt. Remove the rocker arm shatt hole
plug on the opposite side with a slotted screwdriver. Ramove the
assist shafts and store them in the three containers with their respec-
tive assist springs. On models with a one-piece cover, unscrew the
three rocker arm shaft hole plugs (see illustration). Discard the old
plug O-rings.

9  On models with a three-piece cover, screw a 6 mm bolt into the
exhaust rocker arm shaft {on the cam chain side and pull the bolt to
pull out the shaft, On models with a one-piece cover, grasp the end of
the shaft firmly with a pair of needle-nose pliers, and pull out the shaft

7.9 Pull out the exhaust rocker arm shaft with a pair of needle-
nose pliers, or screw a 8 mm bolt into the threaded bore
in the end of the shaft and pull it out

(see Nustration).

10 On models with a three-piece cover, remove the intake rocker
arm shafts by tapping the cover with a plastic hammer. On models with
a one-piece cover, pull out the intake rocker arm shafts with a magnet
(see illustration). If a shaft won't budge, gently tap it loose with a drift,
an extension or some other tool of suitable length (see illustration).

inspection

11 Clean the rocker arm components with solvent and dry them off,
Blow through the oil passages in the rocker arms with compressed air.
inspect the rocker arm slipper faces {the friction surfaces that ride on
the cam lobes) for pits, spalling, score marks and rough spots. Check
the rocker arm-to-shaft contact areas. Look for cracks in each rocker
arm. If the slipper faces are damaged, the rocker arms and the shafts
should be replaced as a set. If the slipper faces are worn or damaged,
lock closely at the corresponding cam lobes; they're probably also
wom and they may be damaged.

12 Measure the inside diameter of each rocker arm, then measure
the diameter of the rocker arm shafts in the area where each rocker
arm rides, On 1985 through 1996 VT1100C models, there is no factory
specified oil clearance, so if the rocker arm is no bigger than the spec-
ified limit and rocker arm shaft is no smaller in diameter than the spec-
ified limit, they still have some service life remaining. On VT1100C2,
VT1100T and 1997-cn VT1100C models, calculate the difference
between the inside diameter of each rocker arm and the diameter of

7.10a Using a magnet, pull out the outer intake rocker arm shaft

7.10b Push out the other imtake rocker arm shatft with a
punch, extension or other suitable tool
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7.14 Here’s how each assist shaft, rocker arm shaft and tappet
fit together when installed {assembly removed from
cylinder head cover for clarity)

the shaft where it rides. The difference is the cil clearance. Compare
your measurements with the oil clearance listed in this Chapter's
Specifications. If the clearance is beyond the specified limits, replace
the rocker arms and shafts as a set.

13 Inspect the assist springs and shafts for wear and damage. Mea-
sure the free length of each assist spring and compare your measure-
ment to the spring free length listed in this Chapter's Specifications. [f
a spring is shorter than the specified free length, replace it.

Reassembly

Refer to iffustration 7.14

14 Coat the slipper faces and the shaft bores of the rocker arms and
the friction surfaces of tha rocker arm shafts with clean engine oil and
Install them in the cylinder head cover. Make sure that the assist shaft
grooves in the rocker arm shafts are facing up, toward the assist shaft
holes in the cylinder head cover (see illustration).

15 After all three rocker arms are installed in the cylinder head cover,
hold each rocker arm and turn the rocker arm shaft with a screwdniver
s0 that the rocker arm arms move in, toward the center of the cylinder
head cover.

Bleeding the hydraulic tappets

Refer to lilustrations 7.16 and 7.19
16 Place each tappet inside the tappet bleeder (see illustration).

o 3 f Py y
7.19 To measure the stroke of a fully-bled hydraulic tappet,
push down on it and measure the distance that it
compresses with a dial indicator

7.16 Install the hydraulic tappet in the tappet bleeder, then
immerse them in a container of kerosene and
bleed the tappet of all air bubbles

17 Ptlace the tappet and tappet bleeder in a container filled with
kerosene. They must be standing on the bottorn of the container in an
upright, i.e. with the tappet in its “installed" position, inside the tappet
bleeder.

18 Holding the tappet upright, smoothly “pump” the tappet bleeder
until no air bubbles come out.

19 Remove the tappet bleeder. Remove the tappet from the
kerosene, keeping it in an upright position, stand it upright on a clean
workbench surface and try to compress the tappet by hand. You
shouldn’t be able to compress it more than 0.2 mm {0.008 inchj. To
measure the amount of compression, you will need a dial indicator and
a suitable base (see illustration).

20 Repeat this procedure for each of the three hydraulic tappsts.
Remember: don't mix up the tappets and shims; each tappet/shim
assembly must be installed in the same hole it was in before removal.
21 Remember, if you're replacing the cylinder head cover, cylinder
head, a valve, valve guide, a rocker arm/rocker arm shaft assembily or
a camshaft, the hydraulic tappets must be adjusted with shims. Pro-
ceed to the next step. If you're not installing any new parts, proceed to
Step 30.

Adjusting the hydraulic tappets

Refer to iflustration 7.27

Note: You'll need a dial gauge and a suitable base to agjust the
hydraulic tappets. If you don’t one, take the engine 1o a dealer and have
the following procedure performed there.

22 Coat the shims and tappets with clean engine oll and install them
in the same holes they were in before they were rarmoved.

23 Install the dowel pins.

24 Remove the timing hole cap (see illustration 7.32a). Rotate the
crankshaft clockwise and align the FT mark (front cylinder} or RT mark
{rear cylinder) with the stationary index mark {see illustration 7.32b or
7.32c}. Verify that the cam lobes are facing down.

25 Install the cylinder head cover and install the 11 cylinder head
cover bolts. Make sure that you install washers on the six beits indi-
cated by small arrows. Tighten the cover bolts to the torque listed in
this Chapier's Specifications.

26 Install the assist shafts in their respective holes in the cylinder
head cover.

27 Set up a dial gauge with its probe touching the top of an assist
shaft, rotate the crankshaft clockwise a couple of revolutions and mea-
sure the stroke of the shaft. Using the accompanying table, determine
the number of shims needed (see illustration).

28 Measure the stroke of the other two assist shafts the same way
and adjust them as necessary.

29 Remove the cylinder head cover and proceed to the next step.
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Assist shaft stroke

Number of shims
needed {(each shim js
0.5 mm, or 0.02 inch,
thick)

0to 1.20 mm (0 to 0.047 inch)

1.20 t0 1.50 mm (0.047 to 0.059 inch)

7.27 Valve adjustment shim
selection chart

1.50 to 1.80 mm (0.059 to 0.070 inch)

1.80 10 2.10 mm (0.070 to 0.083 inch)

2.10 to 2.40 mm (0.083 to 0.094 inch)

2.40 0 2.70 mm (0.094 to 0.106 inch)

w2 o

7.32a Remove the crankshaft timing hole cap from the
right side of the engine

Installation

Refer to iffustrations 7.32a, 7.32b, 7.32c and 7.35

Caution: If you haven't yet bled the hydrautic tappets, go back to Step
16 and do so now. If you're instalfing a new cylinder head cover, or if
you replaced a cylinder head, valve stem, valve guide, rocker
arm/rocker arm shaft assembly or camshaft, or refaced a valve seal, go
back to Step 22 and adjust the tappets.

30 Coat the shims and tappets with clean engine ¢il and install them
in the same holes they were in before they were removed.

31 Install the dowsel pins.

32 Remove the timing hole cap (see illustration}. Rotate the
crankshaft in a clockwise direction and align the FT mark (front cylin-

7.32c If you're aligning the rear cylinder camshatft, align the RT
marks with the stationary index mark

e

7.32b If you're aligning the front cylinder camshaft, align
the FT marks with the stationary index mark

der) or RT mark (rear cylinder) with the stationary index mark (see illus-
trations). The cam lobes should now be facing down.

33 Coat the edges of a pair of new camshaft end plugs with liquid
sealant and install both plugs.

34 Coat the mating surface of the cylinder head cover with liquid
sealant, but avoid the immediate area surrounding each of the three
hydraulic tappet holes. If sealant gets inte a hydraulic tappet, it could
cause the tappet to fail.

35 Coat the cam lobes liberally with clean engine oil. Install the cylin-
der head cover and press it securely against the mating surface of the
cylinder head. Verify that the grooves in the ends of all three rocker
arm shafts are within the indicated angle from vertical (see lllustra-
tion). Also, make sure that the two intake rocker arm shaft grooves are

7.35 The slots in the ends of the rocker shafts should be within
the indicated angle from vertical; the slots in both intake
shafts should be at approximately the same angle
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8.2 Using a 27 mm hex, unscrew the spark plug sleeve from
cam chain side of the cylinder from which you are
going to remove the camshaft

at the same angle. If any of the grooves is angled incorrectly, release
pressure on the cylinder head cover and adjust the shaft(s) as neces-
sary by rotating slightly with a screwdriver. Then push down on cylin-
der head cover again and recheck the angles of ali three shaft grooves.
36 Install the cylinder head cover bolts {on models with a three-piece
cover, don't install the rocker arm cover or camshaft sprocket covers
yet). Make sure that the washers are installed with the bolts installed in
holes marked with an arrow (there are six of them). Tighten the cylinder
head cover bolts gradually and evenly {in at least three stages), in a
criss-cross pattern, to the torque listed in this Chapter's Specifica-
tions.,

37 Install the assist shafts into their heles in the cylinder head cover.
38 Install the assist springs onto the assist shafts. On models with a
three-piece cover, install the springs on the shafts while twisting them
so that the end of each spring seats firmly against the flange face, then
install the rocker arm cover and tighten the rocker arm cover bolts to
the torgue listed in this Chapter's Specifications.

39 On modsls with a three-piece cover, install the camshaft pulse
generator (see Chapter 5), then install the camshaft sprocket cover and
tighten the bolts to the torque listed in this Chapter's Specifications.
40 On models with a one-piece cover, apply engine oil to the new O-
rings, install the O-rings on the assist shaft caps, install the assist caps
and tighten them to the torque listed in this Chapter’s Specifications.
41 Apply engine oil to the new O-rings, install the O-rings, install the
rocker arm shaft hole plugs and tighten them to the torque listed in this
Chapter's Specifications.

42 Install the engine (see Section 5).

- 3 ; \ : S
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8.5a Before removing the camshaft, pull up the thin wedge . . .
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8.4 There's a thick wedge (A) and a thin wedge (B) at the upper
end of the cam chain tensioner; measure how far the thick
wedge projects above the top of the chain tensioner

8 Camshaft and sprocket - removal, inspection and
installation

Note: The fellowing procedure applies to the front and rear carnshaft
and sprocket.

Removal

Refer to filustrations 8.2, 8.4, 8.5a, 8.5h, 8.6, 8.7aand 8.7b

1 Remove the engine (see Section 5).

2 Remove the spark plug sleeve from the cam chain side of the
cylinder from which you're removing the camshaft (see illustration).
Discard the old O-rings from the sleeve, .

3 Remove the cylinder head cover (see Section 7).

4  Before proceeding, determine cam chain wear as follows. There
are two wedges, one behind the other, at the upper end of the cam
chain tensioner: a thicker wedge adjacent to the chain and a thinner
wedge next to the head (see illustration). To determine whether the
cam chain should be replaced, measure the height that the wedge near
the chain projects above the top ot the tensioner and compare your
measurement to the maximum allowable height listed in this Chapter’s
Specifications. If the indicated height exceeds the specified maximum
height, replace the cam chain (see Section 21).

5 Holding down the thicker cam chain tensioner wedge with a
screwdriver, pull up the thinner cam chain tensioner wedge with a pair
of pliers {see illustration) and insert a paper clip through the hole in
the thinner wedge to keep it up {see illustration).

<& o ‘?' 1 9 . s “\..“‘
8.5b ... and insert a paper clip through the hole in the
wedge to keep it up
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8.6 Remove one camshaft sprocket bolt, then rotate the
crankshaft clockwise for access to the other boit

s

8.7b ... remove the sprocket from the chain and secure the
chain with a piece of wire

6  Stuff rags into the cam chain tunnel to keep parts Remove the
camshaft sprocket bolts {see illustration). After removing the first balt,
rotate the crankshaft one full turn, which will rotate the camshaft 1/2
,turn, to access the other bolt. Caution: Do NOT jet the camshaft
sprocket bolts falf down the cam chain tunnel into the crankcase! If a
boit falls into the crankcase, retrieve it with a magnet.

7 Remove the camshaft and the camshaft sprocket {see illustra-

7 N "

8.7a Pull the sprocket away from the camshaft flange,
pull out the camshaft ...

tions). Secure the cam chain with a piece of wire or string to prevent it
from falling into the crankcase. Caution: Do NOT rolate the crankshaft
while either or both camshafts are remaved.

Inspection

Refer to ifjustrations 8.8, 8.10a, 8.10b, 8.12, 8.14a and 8.14b

Note: Before repiacing camshafts because of damage, check with local
machine shops specialfizing in motorcycle engine work. A machine
shop might be able to weld, regrind and harden the cam lobes for lass
than the price of a new camshaft.

8 Inspact the cam journal bearing surfaces in the camshaft holder
(three-piece covers) or cylinder head cover, and in the cylinder head
(see illustration). Look for signs of “scoring” {scratches or grooves in
the bearing surfaces) and “spalling” (a pitted appearance), both of
which are usually caused by dirty or insufficient lubrication. If either
holder is damaged or worn, replace it; if the cylinder head is worn or
damaged, replace it (see Section 10}

9  Support the camshaft on V-biocks and measure the camshaft
runout with a dial indicater and compare your measurement to the
runout listed in this Chapter’s Specifications.

10 Check the camshaft lobes for heat discoloration (blue appear-
ance}, score marks, chipped areas, flat spots and spalling {see illus-
tration). Measure the height of each lobe with a micrometer (see ilius-
tration) and compare the results to the minimum lobe height listed in
this Chapter's Specifications. If damage is noted or wear is excessive,
repiace the camshaft.

_. ® fﬁx/ ™

8.8 Inspect the camshaft bearing surfaces (arrows) in the cylinder
head cover (and their corresponding lower surfaces
in the cylinder head) for scoring or spalling

8.10a Inspect the camshaft lobes for wear; here's a good
example of damage that will require replacement or
repair of the camshaft
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8.10b Measure the height of the cam lobes with a micrometer

11 Measure the camshaft bearing oil clearances. Clean the
camshalft, the cam journal bearing surfaces in the cylinder head, and
the cam journal bearing surfaces in the cam holder or cylinder head
cover, with a clean lint-free cloth, then lay the cam in place in the cylin-
der head. Secure the cam by installing the cam sprocket and chain so
the camshaft doesn’t turn as the cam holder or cylinder head cover
bolts are torqued.

12 Cut eight strips of Plastigage (type HPG-1) and lay one piece on
each bearing journal, paralle! with the camshaft centerline (see illus-
tration). Make sure that no oil hole in any journal is facing up; if Plasti-
gage is laid across an oil hole, it will not produce an accurate represen-
tation of the actual clearance. Install the cam holder and the end holder
in their proper positions and install the nut and bolts. Tighten the nut
and bolls evenly in a criss-cross pattern until the specified torque is
reached. While doing this, don't let the camshatt rotate.

13 Remove the cam holder or cylinder head cover bolts, a little at a
time, and carefully lift off the cam holder or cylinder head cover,

14 To determine the oil clearance, compare the crushed Plastigage
{at its widest point} on each journal to the scale printed on the Plasti-
gage conlainer {see illustration). Compare the resulls to this Chap-
ter’s Specifications. If the oil clearance is greater than specified, mea-
sure the diameter of the cam bearing journal with a micrometer (see
illustration). If the journal diameter is less than the specified limit,
replace the camshaft and recheck the clearance. If the clearance is still
excessive, replace the cylinder head and holders.

15 Inspect the visible portion of the cam chain for obvious wear or
damage. Excepl in cases of oil starvation, the chain wears very little, If
the chain has stretched excessively, the tensioner cannot maintain
comrect chain tension; replace the chain (see Section 21).

16 Inspect the cam sprocket for wear, cracks and other damage. If

N g A :”
8.12 Lay a strip of Plastigage across each camshaft bearing

journal, parallel with the camshaft centerline and
not across an oil hole

any damage or wear is evident, replace the sprocket. If the sprocket is
severely worn, the cam chain is probably worn too (see Section 21).

17 Using a flashlight, inspect the condition of the cam chain ten-
sioner and the cam chain guide. If either of them locks worn or dam-
aged, remove it for a better look (lensioner, see Section 9; guide, see
Section 13).

Instaliation

Nole: {f both the front and rear camshafts were removed, start with the
front cylinder camshaft. Even if only one camshaft was removed, the
other cylinder head cover must be removed and the position of the
camshalft in that head verified.

18 Lubricate the camshaft journal bearing surfaces in the cylinder
head with engine oil.

Front cylinder camshaft

Rear cylinder camshaft not removed

19  if you did not remove the rear cylinder camshaft, remove the rear
cylinder head cover and check the position of the camshaft before
installing the front cylinder camshaft. If you did remove the rear cylin-
der camshatt, skip this part and proceed to Step 23.

20 Remove the timing hole cap (see illustration 7.32a), turn the
crankshaft clockwise and align the RT mark on the ignition pulse gen-
erator timing rotor with the stationary index mark on the right
crankcase cover (see illustration 7.32¢), then note the position of the
“R" mark on the rear ¢ylinder camshaft flange.

21 If the R mark on the rear cylinder camshaft flange is facing up,
rotate the crankshaft clockwise 495 degrees (1-3/8 turns) and align the

8.14a To calculate the clearance, compare the width of the
crushed Plastigage to the scale printed on the
Plastigage container

F

L

8.14b If any camshaft journal is less than the specified
minimum diameter, replace the camshaft
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8.26 Insert the end of the camshaft through the sprocket, then
place the camshaft in its bearings with the F mark on the
camshaft’s sprocket flange upward

FT mark on the ignition pulse generator rotor with the index mark on
the crankcase, then proceed to Step 23 and install the front camshaft.
22 It the R mark on the rear cylinder camshaft flange is facing down,
rotate the crankshaft clockwise 135 degrees (3/8-turn) and align the FT
mark on the ignition pulse generator rotor with the index mark on the
crankcase, then proceed to Step 23 and install the front camshaft.

Both camshafts removed

Refer ta iflustrations 8.26 and 8.30

23 Remove the timing hole cap {see illustration 7.32a) and align the
FT mark on the ignition pulse generator timing rotor with the index
mark on the right crankcase cover [see illustration 7.32b).

24 Place the cam sprocket in position and engage it with the cam
chain without turning the crankshaft. Make sure the index lines on the
sprocket are facing out and are aligned with the mating surface of the
cylinder head.

25 Make sure you're installing the correct camshaft in the front cytin-
der head. The front and rear cylinder cams are not intarchangeable.
Look for the “F" (front cylinder camshaft) or “R” {rear cylinder
camshaft) on the edge of the sprocket flange of each cam.

26 Keeping the sprocket teeth engaged with the cam chain, rotate
the crankshaft clockwise until the elongated opening in the cam
sprocket is vertical, or nearly vertical, then install the camshaft through
the sprocket opening and onto the cylinder head (see illustration}.

27 Keeping the sprocket teeth engaged with the cam chain, rotate
the crankshaft back (counterclockwise) and realign the index lines on
the sprocket with the mating surface of the cylinder head.

28 Place the camshaft in its correct position, with the F mark on the
edge of the sprocket flange facing up, then pushthe sprocket onto the
camshaft. : : o
29 Make one final check that everything is correctly aligned: the FT

P e 1 RS -~

8.38 LigHtly oli-the threads and Q-ring grooves, install new
O-rings (arrows) and tighten the sleeve to the specified torque

8.30 The index marks on the sprocket must be aligned with the
cylinder head gasket mating surface after the sprocket
is bolted to the camshaft

mark on the ignition puise generator timing rotor should be aligned
with the stationary index mark on the crankcase; the index marks on
the sprocket should be aligned with the cylinder head mating surface;
and the F mark on the camshaft sprocket flange sholild point upward.

30 If averything's correctly aligned, apply a thread locking agent to
the sprocket bolts and install both bolts. Install, but don’t torque, the
first bolt, rotate the crankshaft clockwise and install, but don’t forque,
the second bolt, then go back and verify that the index marks on the
sprocket are still aligned with the mating surface of the head (see illus-
tration}. If the marks are correctly aligned, tighten the sprocket boits to
the torque listed in this Chapter’s Specifications.

Rear cylinder camshaft TR

Front cylinder camshaft not removed

31 If you did not remove the front cylinder camshaft, remove the
front cylinder head cover and check the pasition of the camshaft
before installing the rear cylinder camshaft. If you did remove the front

cylinder camshaft, and haven't installed it yet, go back to Step 23. If °

you have just installed the front cylinder camshatt, proceed to Step 36.
32 Remove the liming hole cap (see iHlustration 7.32a), turn the
crankshaft clockwise and align the FT mark on the ignition pulse gen-
erator timing rotor with the stationaty ‘index mark on the right
crankcase cover {see illustration 7.32b}, then note the position of the
“F" mark on the front cylinder camshaft ffange.

33 If the F mark on the front cylinder camshaft flange is facing up,
rolate the crankshaft clockwise 225 degrees (5/8-turn) and align the RT
mark on the ignition pulse generator rotor with the index mark on the
crankcase, then proceed to Step 35 and ifistall the rear camshatt,

34 If the F mark on the rear cylinder camshaft flange is facing down,
rotate the crankshaft clockwise 585 degrees (1-5/8 tum) and align the RT
mark on the ignition pulse generator rotor with the index mark on the
crankcase, then proceed to the next Step and install the rear camshatt.

Both camshafts removed

35 The rest of the rear cylinder camshaft installation procedure is
identical to the procedure outlined in Steps 23 through 30 for the front
cylinder camshaft, except that the camshaft identification mark that
should be facing Up is'an R instead of an F.

Front or rear camshaft
Refer to illustration 8.38
.36 .Remove the paper clip from the thinner cam chain tensioner
* 37 install the cylinder head cover (see Section 7).
38 Apply a light coat of oil to the O-nng grooves and the threads of
the spark plug sleeve (see illustration), install new O-rings in the

! grooves, install the sleeve in the cylinder head dnd fighten it to the
- torque listed in this Chapter's Specifications.” ~ ~ 7.0 ° 77 7407

39 Install the engine (see Section 5),
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9.4 Remove the chain tensioner bolts {arrows); discard
the old sealing washers . ..

9 Cam chain tensioner - removal, inspection and
instailation

MNote: The following procedure appiies to the front and rear cam chain
tensioners.

Refer lo illustrations 8.4, 9.5, 8.6 and 9.7

1 Remove the engine (see Section 5).

2  Remove the cylinder head cover (see Section 7).

3 Remove the camshaft and cam chain sprocket (see Section 8).

4  Remove the cam chain tensioner mounting bolts (see illustra-
tion) and discard the sealing washers.

5 Remaove the cam chain tensioner {see illustration).

6  Clean the chain tensioner in solvent and blow dry it with com-
prassed air. Inspect the friction surface of the tensioner {see illustra-
tion) for wear and damage. !f the friction surface is worn or damaged,
replace the tensioner.

7 Install the chain tensioner. Make sure that the tensicner is cor-
rectly seated against its stop on the crankcase {see illustration).
Using new sealing washers, install the chain tensioner mounting bolts
and tighten them 1o the torque listed in this Chapter's Specifications.
B Install the camshaft and sprocket (see Section 8).

9 Install the cylinder head cover (see Section 7).

10 Install the engine (see Section 5).

9.6 Replace the cam chain tensioner if the friction
surface is wom or damaged

9.5 ... and remove the chain tensioner from the cam chain tunnel

10 Cylinder head - removal and installation

Note: The following procedure applies to the front and rear cylinder
heads.

Removal

Refer to illustrations 10.5, 10.6, 10.7 and 10.8

1 Remove the engine (see Section 5).

2  Remove the cylinder head cover (see Section 7).

3  Remove the camshaft and cam chain sprocket (see Section B}.
Sacure the chain so it can't fall into the crankcase.

4 Remave the cam chain tensioner (sée Section 9).

5  Remove the cylinder head fins (see illustration}.

6  Loosen the two remaining cylinder head bolts (see illustration).
Remove the bolts.

7 Lift the cylinder head off the studs {see illustration). If it's stuck,
tap it gently with a rubber or plastic maliet, being careful not to break
the cooling fins. Don't try to pry the head loose anywhere except at the
two prying lugs {one on each side of the head).

8 Remove the dowel pins {see illustration) and the old gasket. Do
not reuse the old head gasket.

9  Inspect the cylinder head gasket and the mating surfaces on the
cylinder head and the cylinder for leakage, which could indicate
warpage. Measure the flatness of the cylinder head (see Section 12).

o 2 - A . A u_ﬂ?\ L3 & ; A
9.7 The tensioner (right arrow} and chain guide (left arrow)
rest in pockets in the crankcase
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10.5 Remove the Allen bolts (four on the cam chain side; three on
the other side) to detach the fins from the cylinder head

10 Clean all traces of old gasket material from the cylinder head and
block. Stuff clean shop rags into the cylinder bore and the cam chain
tunnel to prevent gasket material from falling into the engine. Be care-
ful not to let any debris fall into the crankcase, the cylinder bore or the
©il passages.

11 Remove and inspect the cam chain guide (see Section 13},

12 Leosen the hose clamp screw and remove the carburetor insula-
tor from the head.

Installation

13 Make sure that all old gasket material is removed from the cylin-
der head-to-cylinder mating surfaces.

14 Install the cam chain guide (see Section 13).

15 Install the dowel pins and the new cylinder head gasket,

18 Install the cylinder head. Install the cytinder head mounting bolis
and hand tighten them.

17 Install the cam chain tensioner and, using new sealing washers,
secure it with the two retaining bolts.

18 Tighten the bolts for the cylinder head and for the cam chain ten-
sioner, gradually and evenly, to the torque listed in this Chapter's
Specifications.

19 Install the cylinder head fins. Install the fin retaining bolts and
tighten them securely.

20 Install the cam chain tensioner (see Section 9).

21 Install the camshaft and sprocket (see Section 8).

22 Install the cylinder head cover (see Section 7).

23 Install the carburetor insulator on the head and tighten the hose

10.7 Try to remove the cylinder head with your hands; if it's stuck,
tap it loose with a small plastic or rubber mallet

10.6 To detach the cylinder head from the cylinder, remove these
two bolts (upper arrows) and pry at the pry points (lower arrow);
there's a pry point on each side of the head

clamp screw securely. Make sure the positioning pins on the clamps
are aligned with their respective slots on the insulator {(see Chapter 4).
Tighten the clamp screws securely.

24 Install the engine (see Section 5).

11 Valves/valve seats/valve guides - servicing

1 Because of the complex nature of this job and the special toofs and
equipment required, servicing of the valves, the valve seats and the valve
guides ([commonly known as a valve job) is bast left to a professional.

2 The home mechanic can, however, remove and disassemble the
head, do the initial cleaning and inspection, then reassemble and
deliver the head to a dealer service depariment or properly equipped
motorcycle repair shop for the actual valve servicing.

3  The dealer service department will remove the valves and springs, ..

recondition or replace the valves and valve seats, replace the valve
guides, check and, if necessary, replace the valve springs, spring
retainers and keepers, install new valve seals and reassemble the valve
components.

4 After the valve job has been performed, the head wilt be in like-
new condition. When the head is returned, be sure to clean it again
very thoroughly before installation on the engine to remove any metal
particles or abrasive grit that may still be present from the valve service
operations. Use compressed air, if available, to blow out all the holes
and passages.

10.8 These are the dowel locations {(arrows); in this case,
one dowel came off with the cylinder head
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12.7a Compress the valve springs with a spring compressor until
the keepers are exposed, remove the keepers, release the spring
COMmpressor ...

12 Cylinder head and valves - disassembly, inspection
and reassembly

Note: If the bearing surfaces in the cylinder head are damaged, a shop
might be able to repair them. A new cylinder head is expensive, 50
explore your options before discarding the old head.

1 Valve servicing and valve guide replacement should be done by a
dealer service depariment or motorcycle repair shop (see Section 11).
However, disassembly, cleaning and inspection of the cylinder head
and valves can be done at home, with the right tocls,

2  To disassemble the valve components safely, a valve spring com-
pressor is absolutely necessary. If you don't own a valve spring com-
pressor, you should be able to rent one at a lecal tool rental yard. If
you're unable to obtain a valve spring compressor, leave the following
procedure to a dealer service department or motorcycle repair shop.

Disassembly

Refer to illustrations 12.7a, 12.7b and 12.7¢

3 Remove the cylinder head (see Section 10).

4  Before the valves are removed, scrape away any traces of gasket
material from the head gasket sealing surface. Work slowly and do not
nick or gouge the soft aluminum of the head. Gasket removing sol-
vents, which work very waell, are available at most motorcycle shops
and auto parts stores.

5 Carefully scrape all carbon deposits out of the combustior) cham-
ber area. A hand held wire brush or a piece of fine emery cloth can be
used once the majority of deposits have been scraped away. Do not
use a wire brush mounted in a drill motor, or one with extremely stiff
bristles, as the head material is soft and may be erocded away or
scratched by the wire brush,

6  Label three plastic bags, one for each valve spring/valve assem-
bly, so it can be installed in the same valve guide from which it's
removed.

7  Compress each valve spring assembly with a spring compressor
and remove the keepers (see illustration). Do not compress the spring
any more than is absolutely necessary. If the keepers stick to the
groove in the valve stem, use a magnet or a pair of tweezers to pull
themn off. Carefully release the valve spring compressor and remove
the retainer and the springs (see illustration). Push on the valve stem,
pull on the valve head and remove the valve from the head. If the valve
binds in the guide, push it back into the head and deburr the area
around the keeper groove with a very fine file or whetstone, then pull it
out and remove the valve stem seal (see illustration) and discard it
(never reuse the old seals).

8 Remove the lower spring seat and store it with the other valve
spring parts.

12.7b ... and remove the valve springs

1 Kespers 4
2 Spring retainer 5
3  Outer spring

inner spring
Valve

9  Repeal the previous two Steps for the other two valves. Be sure
to keep the parts for each valve assembly in separate plastic bags so
they won't be mixed up.

10 Clean the cylinder head with solvent and dry it thoroughly. Comn-
pressed air will speed the drying process and ensure that all holes and
recessed areas are clean,

11 Clean all of the valve springs, keepers, retainers and spring seats
with sclvent and dry them thoroughly. Do ons valve assembly at a time
to keep the original parts together.

12 Scrape off any deposits that may have formed on the valve, then
use a motorized wire brush to remove deposits from the valve heads
and stems. Again, make sure the valves do not get mixed up.

Inspection

Refer to illustrations 12,14, 12.16, 12,17, 12.18, 12.19a and 12.18b
13 Inspect the head very carefully for cracks and other damage. i
cracks are found, a new head will be required. Inspect the cam bearing
surfaces for wear and evidence of seizure. Check the camshaft (see
Section 8) and rocker arms (see Section 7) for wear.

14 Using a precision straightedge and a feeler gauge, check the
head gasket mating surface for warpage (see illustration). Lay the
straightedge between the head bolt holes, as shown, and try to slip a
feeler gauge under it, on either side of the combustion chamber. The
gauge should be the same thickness as the cylinder head warpage
limit listed in this Chapter's Specifications. If the feeler gauge can be
inserted between the head and the straightedge, the head is warped
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12,7¢ If the valve binds in the guide, deburr the area above the
keeper groove, then pull it out and remove the stem seal (arrow)
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12.14 Measure the flatness of the cylinder head with a
straightedge and feeler gauge along these lines

and must either be machined or, if warpage is excessive, replaced with
a new one. Minor surface imperfections can be cleaned up by sanding
on a surface plate in a figure-eight pattern with 400 or 600 grit wet or
dry sandpaper. Be sure to rotate the head every few strokes to avoid
removing material unevenly,

15 Examine the valve seals in each of the combustion chambers. f
they are pitted, cracked or burned, the head will require valve service
that's beyond the scope of the home mechanic. Measure the valve
seat width and compare it to the seat width listed this Chapter's Spec-
ifications. If it is not within the specified range, or if it varies around its
circumfarence, valve service work is required.

16 Clean the valve guides to remove any ¢arbon buildup, then mea-
sure the inside diameters of the guides {at both ends and the center of
the guide} with a small hole gauge and a 0-to-1-inch micrometer {see
itlustration), Record the measurements for future reference. These
measurements, along with the valve stem diameter measurements, will
enable you to compute the valve stem-to-guide clearance. This clear-
ance, when compared to the Specifications, will be one factor that will
determine the extent of the valve service work required. The guides are
measured at the ends and at the center to determine if they are worn in
a bell-mouth pattern {more wear at the ends). If they are, guide
raplacement is an absolute must.

17 Carefully inspect each valve face for cracks, pits and burned
spots. Check the valve stem and the keeper groove area for cracks
(see illustration). Rotate the valve and check for any obvious indica-
tion that it is bent. Check the end of the stem for pitting and excessive
wear and make sure the bevel is the specified width, The presence of
any of the above conditions indicates the need for valve servicing.

18 Measure the valve stem diameter (see illustration). By subtract-

12,16 Measure the valve guide inside diameter with a small hole
gauge, then measure the hole gauge wkh a micrometer

12.17 Check the valve face (A), stem (B) and keeper groove (C)
for signs of wear and damage

ing the stem diameter from the vaive guide diameter, the valve stem-
to-guide clearance is obtained. If the stem-ta-guide clearance is
greater than listed in this Chapter’s Specifications, the guides and
valves will have to be replaced with new ones.

18 Check the end of each valve spring for wear and pitting. Measure
the free length (see illustration) and compars it to this Chapter’s
Specifications. Any springs that are shorter than specified have
sagged and should not be reused. Stand the spring on a flat surface
and check it for squareness (see illustration},

12.18 Measure the valve stem diameter
with a micrometer

12,19a Measure the free length of
the valve springs

12.19b Check the valve springs
for sguareness
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12.23 Apply the lapping compound very sparingly, in
small dabs, to the valve face only

20 Check the spring retainers and keepers for obvious wear and
cracks. Any questionable parts should not be reused, as extensive
damage will occur in the event of failure during engine operation.

21 1f the inspection indicates that no service work is required, the
valve components can be reinstalled in the head.

Reassembly

Refer to illustrations 12.23, 12.24, 12.28a, 12.28b and 12.29

22 Before installing the valves in the head, they should be lapped to
ensure a positive seal between the valves and seats. This procedure
requires coarse and fine valve lapping compound {available at auto
parts stores) and a valve lapping tool. If a lapping tool is not available,
a piece of rubber or plastic hose can be slipped over the valve stem
(after the valve has been installed in the guide) and used to turn the
valve.

23 Apply a small amount of coarse lapping compound to the valve
face {see illustration), then slip the valve into the guide. Note: Make
sure the valve is installed in the correct guide and be careful not to get
any lapping compound on the valve stem,

24 Attach the lapping tool (or hose) to the valve and rotate the tool
between the palms of your hands. Use a back-and-forth motion rather
than a circular motion. Lift the valve off the seat and turn it at regular
intervals to distribute the lapping compound properly. GContinue the
lapping procedure until the valve face and seat contact area is of uni-
form width and unbroken around the entire circumference of the valve

12.24 After lapping, the valve face should have a uniform,
unbroken contact pattern (arrow)

face and seat {(see illustration).

25 Carefully remove the vaive from the guide and wipe off all traces
of lapping compound. Use solvent to clean the valve and wipe the seat
area thoroughly with a solvent soaked cloth.

26 Repeat the procedure with fine valve lapping compound, then
repeat the entire procedure for the remaining valves.

27 Lay the spring seats in place in the cylinder head, then install new
valve stem seals on each of the guides (see illustration 12.7¢c). Use an
appropriate size deep socket to push the seals into place until they are
properly seated. Don't twist or cock them, or they will not seal properly
against the valve stems. Also, don't remove them again or they will be
damaged.

28 Coat the valve stems with assembly lube or moly-based grease,
then install one of them into its guide. Next, install the springs and
retainers, compress the springs and install the keepers. Note: install
the springs with the tightly wound coils at the bottom (next lo the
spring seat). When compressing the springs with the valve spring com-
pressor, depress them only as far as is absolutely necessary to slip the
keepers into place. Apply a small amount of grease to the keepers (see
illustration} to help hold them in place as the pressure is released from
the springs. Make certain that the keeper ndges are securely locked in
the retaining groove in the valve stem (see illustration).

29 Support the cylinder head on blocks so the valves can't contact
‘the workbench top, then very gently tap each of the valve stems with a
soft-faced hammer [see illustration). This will help seat the keepers in
their grooves.

E L : L 4

12.28a A small dab of grease will hold the keepers in place on the
valve while the spring is released

o Wt = 2 T z
12.28b The small ridge near the top of each keeper locks the
keeper into the groove in the valve stem (valve

springs removed for clarity}
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12.29 To fully seat the keepers in their grooves, tap each valve
stem gently with a soft-face hammer

30 Once all of the valves have been installed in the head, check for
proper valve sealing by pouring a small amount of solvent into each ot
the valve ports. If the solvent leaks past the valve(s) into the combus-
tion chamber area, disassemble the valve(s) and repeat the lapping
procedure, then reinstall the vaive(s) and repeat the check. Repeat the
procedure until a satisfactory seal is obtained.

e o AT Ak
13.6 When installing the cam chain guide, make sure that the
guide tabs are correctly seated in their grooves {arrow)

10 Install the cam chain tensioner (see Section 8).

11 Install the camshaft, sprocket and rocker arms {see Section 8).
12 Install the cyiinder head cover {see Section 7).

13 Install the engine (see Section 5).

14 Gylinder - removal, inspection and installation

13 Cam chain guide - removal, inspection and installation

Note: The following procedure applies to the front and rear cam chain
guides.

Refer to illustration 13.6

1 Remove the engine (see Section 5).

Remove the cylinder head cover (see Section 7).

Remove the camshaft, sprocket and rocker arms (see Section 8).

Remove the cam chain tensioner (see Section 8).

Remove the cylinder head (see Section 10).

Remove the cam chain guide (see illustration).

Inspect the cam chain guide for wear and damage. Replace the
guide if it's worn or damaged.

8 Install the guide in the cam chain tunnel. Make sure that the guide
mounting tabs are correctly seated in the grooves in the cylinder (see
illustration 13.6} and the lower end of the guide is correctly seated
against the lower guide stop in the crankcase (see illustration 5.7).

9  Install the cylinder head (see Secticn 10).

~NH W

14.6a To remove the coolant pipe collar {arrow}, pull
out the two retaining clips . . .

Note: The following procedure applies to the front and rear cylinders.

Removal

Refer to iliustrafions 14.6a, 14.6b, 14.7, 14.8a, 14.8b, 14.8¢c and 14.8d

1 Remove the engine (see Section 5).

2 Remove the cylinder head cover (see Section 7).

3  Remove the camshaft, sprocket and rocker arms {see Section 8).

4 Remove the cam chain tensioner {see Section 9).

5 Remove the cylinder head (see Sectioen 10) and the cam chain
guide (see Section 13).

6  Coolant passes from the front cylinder to the rear cylinder through
a pair of pipes, one on each cylinder, which are connected by a sfiding
collar locked inte position by a pair of retaining clips. Remove the
retaining clips (see illustration) and slide the collar away from the
cylinder you're removing, far enocugh to expose the O-ring on the end
of the coolant pipe (see illustration) for the cylinder head you're going
to remove first (or the head you're removing, if you're only removing
one head).

14.6b ... and slide the collar away from the cylinder you're
removing, until the coolant pipe and O-ring are exposed
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14.7 If you're removing the rear cylinder, unbolt the coolant hose
adapter {(arrows) (one bolt hidden)

7 If you removing a rear cylinder, detach the coolant hose adapter
(see illustration} from the rear side of the cylinder.

8  Lift the cylinder straight up to remove it (see illustration). If it's
stuck, tap around its perimeter with a soft-faced hammer, taking care
not to break the cooling fins. Don't attempt to pry between the cylinder
and the crankcase, as you will ruin the sealing surfaces. Remova the
old base gasket and discard it. Note the location of the dowel pins
{see illustrations), then remave them. Be careful not to let the dowels
drop into the engine.

9  Stuff clean shop towels into the cavity beneath the piston and
carefully remove all traces of old gasket material from the mating sur-
faces of the cylinder and crankcase. Don't allow any gasket material to
fall into the crankcase.

Inspection

Refer to illustrations 14.10, 14.11 and 14.14

Note: If the following inspection indicates that a cylinder is warped, it
can be resurfaced or replaced independently of the other cylinder.
However, if a rebore is indicated for either cylinder, that cylinder will
require an oversize piston, so BOTH cylinders must be rebored to
accept the same size pistons, in order to maintain correct balance.,

10 Measure the top of the cylinder for flatness {see Hustration) and
compare your measurements to the allowable warpage listed in this
Chapter's Specifications.

11 Inspect the cylinder wall thoroughly for scratches and score
marks. Using a cylinder bore gauge or a telescoping snap-gauge and

- A o = |

14.8c These are the dowel locations; they may come off
with the cylinder or stay in the crankcase

. f Iah o " ‘
14.8a Litt the cylinder straight up off the studs

14.8b Note the locations of the dowels {arrows),
then remove them

micrometer, measure the cylinder diameter. Make three pairs of mea-
surements {six in all), parallel and perpendicular to the crankshaft axis,
at the top, middle and bottom of the cylinder (see illustration). First,
determine cylinder bore diameter. Take the largest measurement and
compare it to the cylinder bore diameter listed in this Chapter's Speci-

. _ Al —= -_.+ o
14.8d Remove the base gasket (arrow); note the locations of the
holes in the gasket so you can install it correctly
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14.10 Measure the top of the cylinder for flatness
in the indicated directions

fications. Next, determine whether the cylinder is round. Compare the
readings in one direction to the readings in the other direction, subtract
the smaller readings from the Jarger readings and compare any differ-
ences to the allowable out-of-round listed in this Chapter's Specifica-
tions. Finally, determine whether the cylinder is tapered. Compare the
largest reading to the smallest reading in each direction, subtract the
two and compare the difference to the allowable taper listed in this
Chapter's Specifications. Note: /f you do not have access to a cylinder
bore gauge or a three-inch telescoping snap-gauge and three-inch
micrometer, have a dealer service department or motorcycle repair
shop measure the cylinder{s).

12 I the cylinder walls are worn, out-of-round or tapered beyond
their specified limits, or badly scuffed or scored, have the cylinder
rebored and honed by a dealer service department or a motorcycle
repair shop. Remember, even if only one cylinder must be rebored, the
other cylinder will also have to be rebored to the same diameter, so
that both cylinders have the same oversize pistons, to maintain bal-
ance.

13 If the cylinder is in reasonably good condition and not worn
beyond the limits, and if the piston-to-cylinder bore clearance (see
Section 15) is sfill within the allowable range, then the cylinder does
not have to be rebored; honing is all that is necessary.

14 To hone the cylinder, you will need the proper size flexible hone
with fine stones, or a “bottle brush" type hone, plenty of light oil or
hening oil, sore shop towels and an electric dnill motor. Hold the cylin-
der block in a vise {cushioned with soft jaws or wood blocks) when
performing the honing operaticn. Mount the hone in the drill motor,
compress the stones and slip the hone into the cylinder. Lubricate the
cylinder theroughly, turn on the drill and move the hone up and down
in the cylinder at a-pace which will produce a fine crosshatch pattern
on the cylinder wall with the crosshatch lines intersecting at approxi-
mately a 60-degree angle (see illustration). Be sure to use plenty of
lubricant and do not take off any mare material than is absolutely nec-
essary to produce the desired effect. Do not withdraw the hone from
the cylinder white it is running. Instead, shut off the drill and continue
moving the hone up and down in the cylinder until it comes to a com-
plete stop, then compress the stones and withdraw the hone. Wipe the
cil out of the cylinder and repeat the procedure on the remaining cylin-
der. Remember, do not remove too much material from the cylinder
wall, If you do not have the tocls, or do not desire to perform the hon-
ing operation, a dealer service department or motorcycle repair shop
will generally do it for a reasonable fee.

156 Wash the cylinders thoroughly with warm soapy water 1o remove
all traces of the abrasive grit produced during the honing operation. Be
sure to run a brush through the bolt holes and flush them with running
water. After rinsing, dry the cylinders thoroughly and apply a coat of
light, rust-preventative oil to alf machined surfaces.

14.11 Measure the cylinder
bore at the specified distance
from the top of the cylinder;
measure parailel to the
crankshatt centerline, then
at right angles to it

V
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14.14 Move the hone rapidly up-and-down without stopping

Installation

16 Lubricate the cylinder bore and piston with plenty of clean engine
oil.

17 Place a new cylinder base gasket on the crankcase. Make sure
the two dowel pins are in position (see illustration 14.8b).

18 Attach a piston ring compressor to the piston and compress the
piston rings. You can also use a large hose clamp; just make sure it
doesn’t scratch the piston and don't tighten it too much.

19 Install the cylinder over the piston and carefully fower it down until
the pistan crown fits into the cylinder liner. While doing this, pull the
camshaft chain up, using a hocked tool or a piece of coat hanger. Also
keep an eye on the cam chain guide to make sure it doesn't wedge
against the cylinder. Push down on the ¢ylinder, making sure the pis-
ton doesn’t get cocked sideways, until the bottom of the cylinder liner
slides down past the piston rings. A wood or plastic hammer handle
can be used to gently tap the cylinder down, but don’t use too much
force or the piston will be damaged.

20 Remove the piston ring compressor or hose clamp, being careful
not to scratch the piston.

21 Install a new C-ring on the coolant pipe, then lubricate the O-ring
with coolant to allow the collar to slide over it without damaging it.
Position the collar in the middle (covering the O-rings of both coolant
pipes) and install the retaining clips.

22 If you're installing the front cylinder, install a new Q-ring in the
groove inside the coolant hose adapter, instali the adapter and tighten
the adapter bolts securely, If the coolant hose was detached from the
adapter, reattach ihe hose and lighten the hase clamp securely.

23 Install the cam chain guide (see Section 13).

24  Install the cylinder head (see Section 10).

25 Install the cam chain tensioner (see Section 9).

26  Install the camshaft, sprocket and rocker arms (see Section 8},

27 Install the cylinder head cover (see Seclion 7).

28 Install the engine (see Section 5),

2
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15.3 Woear eye protection when pulling out the circlips; they can
pop out of the piston with sufficient force to cause eye injury

15 Pistons and oil jets - removal, inspection and
installation

Note: The following procedure applies to the front and rear pistons.

1 The pisions are attached to the connecting rods with piston pins
that are a slip fit in the pistons and rods.

2 Before removing the pistons from the rods, stuff a clean shop
towel into each crankcase hole, around the connecting rods. This will
prevent the circlips from falling into the crankcase if they are inadver-
tently dropped.

Removal

Refer to illustrations 15.3, 15.4a, 15.4band 15.5

3  Using a sharp scribe, scratch the location of each piston (front or
rear cylinder) into its crown (or use a felt pen if the piston is clean
enough}. Each piston should also have an IN mark on its crown: this
mark faces the intake side of the cylinder when the piston is instalted. If
not, scribe an arrow into the piston crown before removal. Support the
first piston, grasp the circlip with a peinted tool or needle-nose pliers
(see illustration) and remove it from the groove.

4 Push the piston pin out from the opposite end to free the piston
from the rod, then pull it out (see illustration); if it's too slippery, jam a

76 4
5

95.4b The piston pins should come out with hand pressure -
if they don't, this removal tool can be fabricated from readity
available parts

1 Boit 7 Nut (B}

2  Washer A Large enough for piston
3  Pipe (A pin to fit inside

4 Padding (A) B Smalf enough to fit

5  Piston through piston pin bore
6 Washer(B)

15.4a Pull out the pin and detach the piston; the IN mark (arrow)
must face the carburetor side of the engine on installation

pair of needle-nose pliers into the pin and pull it out. You may have to
deburr the area around the groove for the circlip to allow the pin to
slide out {use a triangular file for this procedure). If the pin won't come
out, remove the other circlip. Fabricate a piston pin removal too! from
threaded stock, nuts, washers and a piece of pipe (see illustration).

5  Removs the oil jet {see illustration}. Pull it straight up and discard
the old O-ring.

Inspection

Refer to iflustrations 15.6, 15.11, 15.13, 15.14 and 15.15

6 Using a piston ring installation tool, carefully remove the rings
from the pistons {see illustration). Do not nick or gouge the pistons in
the process.

7 Clean the piston thoroughly. Scrape all traces of carben from the
top of the piston. A hand-held wire brush or a piece of fine emery cloth
can be used once most of the deposits have been scraped away. Do
not, under any circumstances, use a wire brush mounted in a drilt
motor to remove deposits from the piston; the piston material is soft
and will be eroded away by the wire brush.

8 Use a piston ring groove cleaning tool to remove any carbon
deposits from the ring grooves. If a tool is not available, a piece broken
off the old ring will do the job. Be very careful to remove only the car-
bon deposits. Do not remove any metal and do not nick or gouge the
sides of the ring grooves.

9  Once the deposits have been removed, clean the pistons with

15.5 Pull the oil jet straight up; blow out the oil passage in

the jet and use a new 0-ring on installation
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15.6 Remove the piston rings with a ring removal
and instaltation tool

solvent and dry them thoroughly. Make sure the oil return holes below
the oil ing grooves are clear.

10 If the pistons are not damaged or worn excessively and if the
cylinders are not rebored, new pistons will not be necessary. Normal
piston wear appears as even, vertical wear on the thrust surfaces of
the piston and slight looseness of the top ring in its groove. New piston
rings, on the other hand, should always be used when an engine is
rebuilt.

11 Carefully inspect each piston for cracks around the skirt, at the
pin bosses and at the ring 1ands (see illustration).

12 Look for scoring and scuffing on the thrust faces of the skirt,
holes in the piston crown and burned areas at the edge of the crown. If
the skirt is scored or scuffed, the engine may have been suffering from
overheating and/or abnormat combustion, which caused excessively
high operating temperatures. The oil pump should be checked thor-
oughly. A hole in the piston crown, an extreme to be sure, is an indica-
tion that abnormal combustion (pre-ignition) was occurring. Burned
areas at the edge of the piston crown are usually evidence of spark
knock (detonation). if any of the above problems exist, the causes
must be corrected or the damage will occur again.

13 Measure the piston ring-to-groove clearance by laying a new pis-
ton ring in the ring groove and slipping a feeler gauge in beside it (see
illustration). Check the clearance at three or four locations around the
groove. Be sure to use the comect ring for each groove; they are differ-
ant. If the clearance is greater than specified, new pistons will have to
be used when the engine is reassembled.

e A

15.13 Measure ring side clearance with a feeler gauge

15.11 Check the piston pin bore and the piston skirt for wear, and
make sure the internal holes are clear (armrows)

14 Check the piston-to-bore clearance by measuring the cylinder
bore (see Section 14} and the piston diameter. Make sure that the pis-
tons and cylinders are correctly matched. Measure the piston across
the skirt on the thrust faces at a 90-degree angle to the piston pin, at
the distance from tha bottom of the skirt listed in this Chapter's Speci-
fications {see illustration). Subtract the piston diameter from the bore
diameter to obtain the clearance. If it is greater than specified, the
cylinders will have to be rebored and new oversized pistons and rings
installed. If the appropriate precision measuring tools are not available,
the piston-to-cylinder clearances can be obtained, though not quite as
accurately, using feeler gauge stock. Feeler gauge stock comes in 12-
inch lengths and various thicknesses and is generally available at auto
paris stores. To check the clearance, select a feeler gauge of the same
thickness as the piston clearance listed in this Chapter's Specifications
and slip it into the cylinder along with the appropnate piston. The cylin-
der should be upside down and the piston must be positioned exactly
as it normally would be, Place the feeler gauge between the piston and
cylinder on one of the thrust faces {90-degrees to the piston pin bore).
The piston should slip through the cylinder {with the feeler gauge in
place} with moderate pressure. If it falls through, or slides through eas-
fly, the clearance is excessive and a new piston will be required. If the
piston binds at the lower end of the cylinder and is foose toward the
top, the cylinder is tapered, and if tight spots are encountered as the
feeler gauge is placed at different points around the cylinder, the cylin-
der is out-of-round. Repeat the procedure for the remaining pistons
and cylinders. Be sure to have the cylinders and pistons checked by a
dealer service department or a motorcycle repair shop to confirm your
findings before purchasing new parts.

15 Apply clean engine oil to the pin, insert it into the piston and
check for freeplay by rocking the pin back-and-forth (see illustration).

15.14 Measure the piston diameter with a micrometer

Specified distance from botlom of piston
Piston diameter

X
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If the pin is lcose, new pistons and pins must be installed. For a more
precise assessment of piston/piston pin wear, measure the diameter of
the piston pin and compare your measurement to the piston pin diam-
eter listed in this Chapter’s Specifications. Replace the pin if it's exces-
sively worn. Next, measure the inside diameter of the piston pin holes
in the piston, subtract the diameter of the piston pin and compare your
measurement to the piston pin-to-plston clearance listed in this Chap-
ter's Specifications. If the clearance exceeds the specitied maximum,
replace the piston and/or the piston pin (depending on whether the pin
diameter is acceptable). Finally, measure the inside diameter of the
small end of the connecting rod, subtract the diameter of the piston pin
and compare your measurement to the piston pin-to-connecting rod
clearance listed in this Chapter's Specifications. If the clearance
exceeds the specified maximum, replace the piston pin and/or the
connecting rod (depending on whether the pin diameter is acceptable).
16 Install the rings on the piston (see Section 16},

Installation

Refer to iflustrations 15.18a and 15.18b

17 Install a new O-ring on the oil jet and install the oil jet by pushing it
firmly back into the crankcase until it’s fully seated.

18 Install the piston with the [N mark peinting toward the intake side
of the cylinder {see illustration 15.3a). Lubricate the pins and the rod
bores with clean engine oil. Install new circlips in the grooves in the
inner sides of the pistons (don't reuse the old circlips). Push the pins
into position from the opposite side and install new circlips. Compress
the circlips only enough for them ta fit in the piston. Make sure the cir-
clips are correctly seated in the grooves (see illustrations).

16 Piston rings - installation

Refer to illustrations 16.3, 16.5, 16.9a, 16.9b, 16.11a, 16.11b, 16.12
and 16.15

1  Before installing the new piston rings, the ring end gaps must be
checked.

2  Lay out the pistons and the new ring sets so the rings will be
matched with the same piston and cytinder during the end gap mea-
surement procedure and engine assembly.

3 Insert the top (No. 1) ring into the bottom of the first cylinder and
square it up with the ¢ylinder walls by pushing it in with the top of the
piston (see illustration). The ring should be about one inch above the
bottom edge of the cylinder, Te measure the end gap, slip a feeler
gauge between the ends of the ring and compare the measurement to
this Chapter’s Specifications.

4 It the gap is larger or smaller than specified, double check to
make sure that you have the correct rings before proceeding.

5 If the gap is too smail, it must be enlarged or the ring ends may
come in contact with each other during engine operation, which can
cause serious damage. The end gap can be increased by filing the ring
ends very carefully with a fine file {(see illustration). When performing
this operation, file only from the outside in,

&  Excess end gap is not critical unless it is greater than 0.040-inch
{1 mm). Again, double check to make sure you have the correct rings
for your engine.

7 Hepeat the procedure for each ring that will be installed in the first
cylinder and tor each ring in the remaining cylinder. Remember to keep
the rings, pistons and cylinders matched up.

8  Once the ring end gaps have heen checked/corrected, the rings
can e installed on the pistons.

8  The oil control ring {lowest on the piston) is installed first. It is
composed of three separate components. Slip the expander into the
groave, then install the upper side rail (see illustrations). Do not use a
piston ring installation tool on the oil ring side rails as they may be
damaged. Instead, place one end of the side rail into the groove
between the spacer expander and the ring land. Hold it firmly in place
and slide a finger around the piston while pushing the rail into the
groove. Next, install the lower side rail in the same manner.

10 After the three oil ring components have been installed, check to

15.15 Slip the pin into the
piston and try tc wiggle
it back-and-forth; if it's

loose, replace the
piston and pin

15.18a Slip the circlip into its bore with its gap away
from the piston cutout . ..

P o

15.18b ... and push the circlip all the way into its groove;
make sure it's securely seated

16.3 Measure ring end gap with a feeler gauge




Chapter 2 Engine, clutch and transmission 2-33

16.5 Hf the end gap is too small, clamp a file in a vise and file the
ring ends (from the outside in only) to enlarge the gap slightly

i 3 - = 5 4 ety , =3 ; . : , T
16.9b Installing an oil ring side rail - don't use aring 16.11a instail the middle ring with its identification mark up 2
installation tool to do this 2

make sure that both the upper and lower side rails can be turned
) smoothly in the ring groove.
11 Install the second (middle) ring next (see illustration}. Do not mix

TOP RING 16.11b The top and middle rings can the top and middte rings. They can be identified by their profiles (see

B

be identified by their profiles illustration), as well as the fact that the top ring Is thinner than the
middle ring.
E 12 To avoid breaking the ring, use a piston ring instailation tool and
\ make sure that the identification mark is facing up (see illustration). Fit
SECOND RING the ring into the middie groove on the piston. Do not expand the ring

any more than is necessary to slide it inte place.

13 Finally, install the tep ring in the same manner. Make sure the
identifying mark is facing up.

14 Repeat the procedure for the remaining piston and rings. Be very
careful not to confuse the top and second rings.

15 Once the rings have besn properly installed, stagger the end
gaps, including those of the oil ring side rails {see illustration).

@

16.15 Arrange the ring gaps
like this

Top compression ning

Oit ring lower rall

Ol nng upper rail
Second compression ring

H o -

] A
16.12 The top and middle rings have ldentification marks
{arrows); these must be up when the rings are installed
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17.16 FPull out the rubber dust boot and remove the pushrod

17 Clutch release system - bleeding, removal and
installation

Hydraulic system (1985 through 1996 VT1100C

models)

1  These meodels use a hydraulic release system consisting of a
master cylinder on the handlebar and a slave (release) cylinder on the
left side of the engine.

Bleeding the hydraulic release system

2 Turn the handlebar so that the clutch master cylinder reservoir is
as level as possible.

3  Remove the reservoir cover screws, then remove the cover, set
plate and diaphragm from the reservoir. Caution: Put some shop rags
around the master cylinder to protect plastic and painted parts from
damage (clutch fiuid will ruin these surfaces). Top up the master cylin-
der with fluid to the upper level line cast into the master cylinder.

4  Remove the crankcase left rear cover {see Section 10 in Chap-
ter 1}.

5  Remove the cap from the bleader valve on the clutch slave cylin-
der, place a box wrench on the bleeder valve nut and connect a clear
vinyl bleeder hose to the bleeder valve. Immerse the other end of the
bleeder hose in a container of clean clutch fluid.

6  Pump the clutch lever several times and watch the bubbles rising
from the bleed holes in the bottomn of the master cylinder reservoir.
When the bubbles stop, hold in the cluich lever and tap on the master
cylinder body several times to free any air bubbles that might be stuck
to the sides of the fluid line or the master cylinder bore.

7 Pump the lever several times and hold it in, then crack the bleeder
valve nut open just enough to allow fluid and any air bubbles in the
system to escape, then tighten the bleeder valve nut. Slowly release
the clutch lever, wait several seconds, then repeat: Pump the lever
several times, hold it in, crack the bleeder valve, etc. Continue this pro-
cess until no more air bubbles come out at the bleeder valve. Keep an
eye on the fluid Jevel in the master cylinder resarvoir and top it up as
necessary.

8  When you're done, remove the bleeder hose, tighten the bleeder
valve to the torque listed in this Ghapler's Specifications, install the
crankcase left rear cover, top up the master cylinder reservoir, install
the diaphragm, set plate and cover and tighten the cover screws
securely.

Master cylinder removal

9  Unscrew the rear view mirror from the master cylinder.

10 Disconnect the electrical lead from the ¢lutch switch underneath
the master cylinder.

17.17 Remove the snap-ring from its groove in the bore

11 Drain the hydraulic release system: Turn the handlebar so that the
clutch master cylinder reservoir is as level as possible. Remove the
reservoir cover screws, then remove the cover, set plate and
diaphragm from the reservoir. Remove the crankcase left rear cover
(see Section 10 in Chapter 1) and connect a bleeder hose ta the
bleeder valve on the clutch slave cylinder. Loosen the bleeder valve
and pump the clutch lever. Continue doing so until no more fluid
comes out of the bleeder valve. The system is now essentially empty.
12 Unscrew the banjo fitting from the master cylinder and disconnect
the clutch hydraulic fluid hose from the master cylinder. Discard the
old banjo bolt sealing washers.

13 Remove the master cylinder clamp boits and clamp and remove
the master cylinder from the handlebar.

Master cylinder overhaul

Refer to iflustrations 17.16, 17.17 and 17.18

14 Remove the clutch switch (see Chapter 8).

15 Remove the nut from the clutch lever pivot boit, pull out the pivot
bolt and remove the clutch lever.

16 Remove the pushrod and dust boot {see illustration).

17 Remove the snap-ring (see illustration). If the snap-ring sticks in
its groove because of corrosion, push the piston into the bore, away
from the snap-ring, with a Phillips screwdriver and try again. Tape the
tip of the screwdriver to protect the piston.

18 Remove the washer, secondary cup/master piston, primary cup
and spring (see illustration). If a part sticks in the bore, blow low-pres-
sure compressed air through the fluid line hole. Warning: Do NOT
point the open bore of the master cylinder at yourself when using com-
pressed air to dislodge a stuck piston, which can shoot out with
enough force to cause serfous injury. Instead, point the piston bore
toward a pile of shop rags inside a box and apply pressure sparingly.
19  Thoroughly clean all the components in clean brake fluid. Do NOT
use a pstroleum-based solvent.

20 Inspect the piston and master cylinder bare for corrosion, rust,
scratches and any other damage. if the piston shows signs of any type
of wear or damage, replace it, and both rubber cups, as a set. If the
master cylinder bore has similar damage or wear, replace the master
cylinder. Do NOT try to hone out an aluminum master cylinder bore!

21 Even if there is no obvious damage or wear, measure the inside
diameter of the master cylinder piston bore with a small hole gauge
and a one-inch micrometer and measure the outside diameter of the
master piston. Compare your measurements to the dimensions listed
in this Chapter’s Specifications. If either part is outside the specified
limit, replace it.

22 Reassembly is the reverse of disassembly. Dip all the parts in
clean brake fluld, then install the spring {big end first), primary cup,
master piston/secondary cup and washer,

23 Depress the piston/spring assembly and install the snap-ring.
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17.18 Ciutch master cylinder (hydraulic
chitch models) - exploded view

Banjo fitting bolt and hose
Sealing washers
Reservoir cover

Plate

Rubber diaphragm
Cluich switch

Clutch tever pivot bolt
Clutch lever

Pushrod and dust boot
10 8nap-ning

11 Piston assembly

12 Spring

Seals
a?
6
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17.32 Take the piston and spring out of the slave cylinder

Make sure it's correctly seated in its groove inside the master cylinder
bore. Install the rubber boot and pushrod.

24 Greasa the cluich lever pivot bolt. Align the hole in the clutch lever
with the holes in the clutch lever bracket and insert the pivot bolt.
Install the pivol bolt nut and tighten it securely.

25 Install the clutch switch {see Chapter 9).

Master cylinder instaliation

26 Installation is the reverse of removal. Be sure to use new sealing
washars when installing the clutch hose banjo bolt and tighten the
banjo bolt to the torque listed in this Chapter’s Specifications.

27 Before installing the crankcase left rear cover, bleed the hydraulic
release system (see Steps 2 through 8).

Slave cylinder removal

28 Remove the crankcase left rear cover (see Section 10 in Chapter 1).
29 If you're planning to disassemible or replace the slave cylinder,
drain the hydraulic release system (see Step 11). If you're simply
detaching the slave cylinder from the engine to remove the engine or
service something else, don't drain the system.

30 I you're going to disconnect the fluid hose, put some shop rags
and a container under the slave cylinder to catch spilted fluid. Remove

17.33 Replace the pushrod seal if it's damaged or worn

the fluid hose banjo bolt. Discard the old sealing washers, Put the end
of the fluid hose in the container to catch any fluid still in the system.
31 Remove the slave cylinder mounting bolts and detach the slave
cylinder from the engine.

Slave cylinder overhaul

Refer to ilustrations 17.32, 17.33 and 17.37

32 Remove the piston and spring {see illustration). If the piston
sticks in the bore, blow low-pressure compressed air through the fluid
line hole. Warning: Do NOT point the open bore of the slave cylinder at
yourself when using compressed air to dislodge a stuck piston, which
can shoot out with enough force to cause serious injusy. Instead, point
the piston bore toward a pile of shop rags inside a box and apply pres-
surg sparingly. -

33 Remove the old pushrod seal from the piston {see illustration).
34 Thoroughly clean all the compeonents in clean brake fluid. Do NOT
use a petroleum-based solvent.

35 Inspect the piston and slave cylinder bore for corrosion, rust,
scratches and any other darmage. If the piston shows signs, of any type
of wear or damaqge, replace it. If the slave cylinder bore has similar
damage or wear, replace the slave cylinder. Do NOT try to hane out an
aluminum slave cylinder bore!
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17.37 The wide side of the piston cup faces into the bore

36 Measure the inside diameter of the slave cylinder bore and the
outside diameter of the piston and compare your measurements to the
|.D. of the slave cylinder bore and the O.D. of the piston, respectively,
listed in this Chapter's Specifications. If either part is outside the ser-
vice limit, replace it.

37 Dip the parts in clean brake fluid, then install a new pushrod seal
into the piston and install a new piston seal into the outer groove in the
piston (the wide end of the piston seal faces in) (see illustration).

38 Reassembly is the reverse of disassembly. Install the spring (big
end first) in the piston bore, then install the piston with the pushrod
seal facing out.

Slave cylinder installation

39 Installation is the reverse of removal. Be sure to use new sealing
washers when installing the fluid hose banjo belt. Tighten the banjo
bolt to the torque listed in this Chapter's Specifications.

40 Befare installing the crankcase left rear cover, bleed the hydraulic
system (see Steps 2 through 8).

Cable system (VT1100C2, VT1100T and 1997-on
VT1100C models)

41 These models use a cable to operate the clutch, The cable
release system consists of the clutch lever, the clutch cable and a
clutch lifter arm at the engine end of the cable.

17.46 Push up the clutch lifter arm and disengage the clutch
cable from the lifter arm clevis

17.43 On models with a clutch cable, detach the cable
bracket from the rear cylinder head

Cable removal and installation

Refer to illustrations 17.43, 17.46 and 17.47

42 Loosen the lockwheel and unscrew the adjuster from the clutch
lever bracket (see illustration 10.3 in Chapter 1) and disengage the
cabls end plug from the lever,

43 Remove the clutch cable bracket from the rear cylinder head
(see illustration).

44 Remove the crankcase left rear cover (see Section 10 in Chapter 1).
45 Loosen the cable locknut and adjusting nut (see illustration 10.8
in Chapter 1).

46 Push up the clutchlifter arm and disengage the clutch cable from
the lifter arm clevis {see illustration).

47 Disengage the clutch cable from the cable bracket (see ilfustra-
tion).

48 Mote the routing of the cable, then remove it.

49 Installation is the reverse of removal. Make sure that the cable is
routed exactly the same as before and doesn't interfere with anything.
There must be no kinks in the cable.

50 Be sure to adjust the cable when you're done (see Chapter 1},

Lifter arm removal
Refer to ilfustrations 17.52, 17.53 and 17.54

51 Disconnect the clutch cable from the lifter arm clevis (see
Steps 44 through 46).

o 5\ .
17.47 Loosen the cable locknut and adjuster nut and disengage
the clutch cable from its bracket
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17.53 Remove the lifter arm housing; don't lose the dowel {arrow)

Lifter arm inspection

Refer to itlustrations 17.55, 17.56 and 17.57

Note: Unless it's been subjected to very severe conditions, the lifter
arm shouldn't require any service. If it's stiff or frozen, disassemble,
clean and inspec! the lifter arm housing and replace any damaged or
worn parts.

55 Remove and discard the old O-ring, then rotate the lifter clock-
wise and remove the lifter piece (see illustration).

56 Note how the end of the titter arm return spring seats against the
boss on the side of the housing, then pull the litter arm out of the lifter
arm housing {see ilustration} and remove the washer.

57 Remove the lifter arm seal (see illustration} by prying it out with a
small screwdriver.

58 Remove the lifter arm needle bearings.

59 Wash all the parts thoroughly in clean solvent and blow them dry
with compressed air.

60 Inspect the condition of the lifter rod. Make sure that it’s smooth
and straight. To verify that the lifter rod is straight, roll it on a flat sur-
face. If it doesn’t roll smaoothly, it's bent, and must be replaced.

o e 3
17.54 Pull the lifter rod out of the erankcase

52 Remove the three lifter arm housing mounting bolts (see illustra- 61 Inspect the needle bearings. Make sure that they're not pitted or
tion}. On California models, detach the carburetor air vent control corroded or worn excessively. If they are, replace them.

valve vent tube from the clamp above the upper bolt and, if necessary, 62 Grease the needle bearings and install them in the housing.
loosen the clamp bolt and swing the clamp out of the way to provide 63 Drive in a new lifter arm seal with a small socket.

clearance to remove the lifter arm housing. 64 Grease the lifter arm and install it in the housing. Make sure that
53 Remove the hifter arm housing (see illustration). Don't lose the the end of the return spring is firmly seated against the boss on the
dowel pin, housing {see itlustration 17.56).

54 Remove the lifter rod (see illustration). 85 Lubricate the lifter rod with clean engine oil and install it.

17.55 Rotate the lifter arm clockwise to 17.56 Note how the end of the return 17.57 Pry the lifter arm seal out of the

expose the lifter piece, then remove spring seats against this boss on the side housing with a small screwdriver
the lifter piece of the housing, then pull the lifter arm,

spring and washer out of the housing
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17.54 Putl the lifter rod out of the crankcase

52 Remove the three lifter arm housing mounting holts (see illustra-
tion). On California madels, detach the carburetor air vent control
valve vent tube from the clamp above the upper bolt and, f necessary,
lgosen the clamp bolt and swing the clamp out of the way o provide
clearance to remove the lifter arm housing.

53 Remave the lifter arm housing (see ilustration). Don't lose the
dowel pin.

54 Remove the lifter rod (see illustration).

- el

17.53 Remove the lifter arm housing; don’t lose the dowel (arrow)

Lifter arm inspection

Refer to wlustrations 17.55, 17.56 anad 17.57

Note: Unless it's been subjected to very severe conditions, the iifter
arm shouldn't require any service. If it's stiff or frozen, disassemble,
clean and inspect the lifter arm housing and replace any damaged or
worn parts.

55 Remove and discard the oid O-ring. then rotate the lifter clock-
wise and remove the lifter piece (see illustration}.

56 Note how the end of the lifter arm return spring seats against the
boss on the side of the housing, then pull the lifter arm out of the lifter
arm housing (see illustration) and remove the washer,

57 Remove the lifter arm seal {see illustration) by prying it out with a
small screwdriver

58 Remove the lifter arm needle bearings.

59  Wash all the parts tharoughly in clean solvent and biow them dry
with compressed air.

80 Inspect the condition of the lifter rod. Make sure that it's smooth
and straight. To verify that the lifter rod is straight. roll it on a fiat sur-
face. If it doesn’t roll smoothly, it's bent, and must be replaced.

61 inspect the needie bearings. Make sure that they're not pitted or
corroded or worn excessively. If they are, replace them.

62 Grease the needie bearings and install them in the housing.

63 DCrive in a new lifter arm seai with a small socket.

b4  Grease the lifter arm and install it in the housing. Make sure that
the end of the return spring is firmly seated against the boss on the
housing {see illustration 17.56).

65 Lubricate the lifter rod with clean engine cil and install it.

£n

-~

17.55 Rotate the lifter arm clockwise to

expose the lifter piece, then remove
the lifter piece

.%g,
17.56 Note how the end of the return

spring seats against this boss on the side
of the housing, then pull the lifter arm,

17.57 Pry the lifter arm seal out of the
housing with a small screwdriver

spring and washer out of the housing



Chapter 2 Engine, clutch and transmission

18.2a To remove any clutch component except the
clutch housing, simply remove the seven
clutch cover bolts (arrows) . ..

66 Grease the lifter piece and install it in the housing with the solid
end of the lifter piece facing in, toward the housing, and the cpen end
facing out (the lifter rod seats in the open end of the lifter piece). Push-
ing the lifter piece into the housing, rotate the lifter arm clockwise to
align the concave cutout in the lifter arm with the lifter piece. Verify that
the two parts are correctly engaged by turning the arm clockwise and
counterclockwise a few times. The lifter piece should retract into the
housing when the arm is turnmed counterclockwise and protrude when
the arm is turned clockwise.

67 Install a new O-ring in the groove in the housing.

68 Install the lifter arm housing, make sure the lifter rod seats cor-
rectly in the iifter piece, then instail the housing mounting bolts.
Tighten them gradually and evenly until they're snug, then tighten them
to the torque listed in this Chapter's Specifications.

69 Reconnect the clutch cable to the litter arm clevis (see above).

70 Adjust the clutch cable freeplay (see Chapter 1).

18 Clutch - removal, inspection and installation

Refer to illustrations 18.2a, 18.2b and 18.3

1 Support the bike on its sidestand and drain the engine oil (see
Chapter 1).

2 W you're planning to remove any cluich component except the
clutch housing, simply remove the seven clutch cover bolts and
remove the clutch cover, gasket and dowsl pins {see illusirations).
{On 1985 through 1996 VT1100C medels, there are three dowel pins
and an O-ring; on VT1100C, VT1100T and 1997-on VT1100C models,
there are two dowel pins and no O-ring.)

3 If you're planning to remove the clutch housing, the right
crankcase cover must also be removed. To get to all the crankcase
cover bolts, the sub-frame must be removed [see Section 5). Then,
remove the right crankcase cover bolts (see illustration). |f the cover
is stuck, gentiy tap on one or more of the cover bosses provided for
this purpose. Don't pry on the cover; prying will damage the gasket
surface. Remove the dowel pins and store them in a plastic bag.
Remove the old gasket and discard it. Carefully remave any gasket
material that's stuck to the crankcase or the cover.

1985 through 1996 VT1100C models

Removal
4  Remove the snap-ring and the lifter plate, the bearing and the
joint piece.
5  Put the transmission in first gear, apply the rear brake and remove

18.2b ... and remove the clutch cover, gasket and three dowel
pins {hydraulic clutch models) or two dowel pins
{cable clutch models) {arrows)

the locknut. If the engine has been removed from the bike, hold the
output drive shaft with a shaft holder {Honda tool 07923-6830101, or
equivatent) instead of applying the brake,

6 Remove the lock washer, the spring set plate and the cluich
spring.

7 Remove the clutch assembly from the clutch housing.

8 Remove the snap-ring and drive the joint piece out of the lifter
plate bearing with a plastic hammer.

9  Remave the snap-ring and drive the lifter plate bearing out of the
lifter plate. .

10 Remove the snap-ring, the lifter spring and the clutch lifter from
the clutch pressure plate.

11  Remove the clutch pressure plate, the clutch plates and the discs
from the clutch center. Note that there are six friction discs and five
steel plates. The outer {first and last) friction discs are different in
appearance than the other four: The grooves cut into their friction sur-
faces are aiternately wider and narrower. The other four friction discs
have equal-width grooves, but their tabs (the "ears” that fit into the
slots in the outer) have small semi-circular cutouts in them; the outer
friction discs do not have these cutouts. Keep these differences
between the friction discs in mind when installing the discs; they must
be reinstalled exactly the same way.

12 Remove the clutch piston from the pressure plate.

13  Remove the clutch housing (see Step 51).

18.3 To remove the clutch housing, remove the crankcase
cover bolts (arrows) and the cover
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18.17 On 1985 through 1996 models, measure the free
helght of the diaphragm spring

Inspection

Refer to iffustration 18.17

14 Inspect the piston and the cylinder surface of the pressure plate
for scoring or other damage.

15 Inspect the oil passages in the pressure plate for clogging.

16 Inspect the clutch piston for scoring or other damage.

17 Measure the height of the clutch diaphragm spring (see illustra-
tion) and compare your measurement to the spring minimum height
listed in this Chapter's Specifications. If the spring is lower than the
minimum allowable height, replace it.

18 The inspection procedure for the rest of the clutch assemnbly (fric-
tion discs, steel plates, clutch center, clutch housing, clutch housing
guide, etc.) is similar to later models (see Steps through ).

Installation

19 Install the clutch housing {see Step ).

20 Install 2 new O-ring into the groove in the clutch piston.

21 (Coat the O-ring with clean engine oil and install the clutch piston
into the pressure plate.

22 Coat the clutch discs and plates with clean engine oil,

23 Install the six discs and plates with the grooves in the discs facing
in the same direction as indicated on the clutch center. There are six
friction discs and five steel plates; you should therefore start and end

- : ;

18.42 Remove the pressure plate bolts, gradually and evenly, in a
criss-cross pattern, and remove the bolts and the springs

with the friction discs with the alternating wide and narrow grooves.
The inner four friction discs have small semi-circular cutouts.

24 |nstall a new O-ring into the groove in the clutch center.

25 Coat the O-ring with clean engine oil and install the pressure
plate, aligning the teeth with the grooves in the clutch center.

26 Install the clutch lifter.

27 Install the lifter spring with the concave side facing out and the
secure it with the snap-ring.

28 If you have your own hydraulic press, drive a new bearing into the
lifter plate. If you don’t have a suitable press, have this job done by a
machine shop.

29 Secure the bearing in the lifter plate with the snap-ring.

30 Blow compressed air through the oil passage in the joint piece,
then install the joint piece in the bearing.

31 Install the snap-ring in the joint piece groove.

32 Install the clutch assembly in the clutch housing, aligning the
splines of the clutch center and mainshaft, while aligning the teeth of
the clutch discs with the slots in the clutch housing.

33 Install the clutch spring and set plate and the lock washer.

34 Shift the transmission into first gear, apply the rear brake and
install and tighten the locknut to the torque listed in this Chapter's
Specifications. If the engine has been removed from the bike, hold the
output drive shaft with a shaft holder {Honda tool 07923-6890101, or
equivalent) instead of applying the brake.

35 Stake the locknut into the groove in the mainshaft.

36 Make sure that the mainshaft mating surface on the joint piece
isn't scratched or scored, and make sure that the oil passage in the
joint piece isn't clogged.

37 Install the clutch lifter plate with the bearing and the joint piece.
38 Make sure that the oil seat in the clutch cover is in good condition.
39 Remove the snap-ring and replace the oil seal with a new one if
it's damaged or deterjorated.

40 Blow compressed air through the oil passage in the clutch cover.

VT1100C2, VT1100T and 1997-on VT1100C

Removal

Refer to iflustrations 18.42, 18.43, 18.44, 18.45, 18.46a, 18.46b,
18.46¢, 18.47, 18.48a, 18.48b, 18.49, 18.50, 18.51a and 18.51b

41 ¥ you're planning to remove the oil pump drive chain and sprock-
ets {see Section 19) and/or the primary drive gear (see Section 20), put
a penny between the clutch housing gear teeth and the primary drive
gear teeth and loosen the primary drive gear boit and/or the oil pump
driven sprocket bolt.

42 Remove the clutch pressure plate bolts (see illustration), gradu-
ally and evenly, in a crisscross pattem. Remove the clutch springs.

43 Remove the pressure plate (see illustration).

18.43 Remove the pressure plate
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18.44 Remove the clutch lifter and pull out the lifter rod (arrow}

44 Remove the clutch tifter {see illustration). Pull out the lifter rod.
45 Unstake the clutch center locknut (see illustration).

46 Using the factory clutch center holder tool {see illustration), a
suitable aftermarket tool {see iliustration), or a homemade tool (see
illustration), loosen the clutch center locknut.

47 Remove the clutch center locknut and the spring washer (see
illustration). Discard the old locknut and washer.

48 Before removing the “clutch pack” (the stack of friction discs and

18.46a To loosen the clutch center locknut, immobilize the center
with the special Honda clutch center holder . ..

= e o - - . |
18.46¢c A holding tool can also be made by bolting an old metal
plate and friction disc together

B

18.45 Unstake the cliutch center locknut

steel plates), take a moment to study how the discs are arranged: Note
that the tabs of the cutermost friction disc are not aligned with the tabs
of the other friclion discs, but are instead seated in their own cutouts in
the clutch housing. With that firmly in mind, remove the clutch center,
friction discs and steel plates as a single assembly (see illustrations),

APPROX. 2FT.
OYERALL

FILE EQOGE OF Jaw 10
CORRESPOND WITH PROFILE
OF CLUTCH CENTAR SPLINES

~ANVV~

H16190
18.46b ... or make your own holder from steel strap

18.47 Remove the clutch center locknut and the washer; the OUT
mark on the washer {arrow) faces away from the engine
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18.49 Clutch disc details

A Innermost and outermost friction discs (black friction materiaj)
B Steef piates feight)
C  Friction discs (seven; brown friction material)

49  After separating the friction discs and steel plates from the center,
note that they alternate (see illustration), friction disc, steel plate, fric-
tion disc, etc. There are nine friction discs (including the outermost fric-
tion disc discussed in the last step) and eight sleel plates. Also note
that the outermost and innermost friction discs are darker in color

18.51a Insert and twist a screwdriver to pry the primary
drive gear teeth into alignment . ..

18.50 Remove the thrust washer

(they’re black) than the other discs (which are brown). Also note that
the friction pads on the black discs are closer together than the friction
pads on the brown discs. These two black discs MUST be instatled
first and iast.

50 Remove the clutch housing washer {see illustration).

81 Insert a screwdriver into the teeth of the primary drive sub-gear,
twist it to align the teath of the (spring loaded) primary drive gear and
sub-gear {see illustration), and slip off the ciuich housing (see illus-
tration).

A3 .. h =

18.51b ... then slide off the clutch housing and slip the
housing guide (arrow) off the mainshaft
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18.56 Measure the clutch spring free length

52 Remove and inspect the oil pump drive chain and sprockets (see
Section 19).

53 Remove the clutch housing guide (see illustration 18.51b) from
{he mainshaft.

54 Remove and inspect the primary drive gear {see Section 20).

Inspection

Refer to illustrations 18.56, 18.57, 18.58, 18.59, 18.61 and 18.62

55 If the clutch lifter came out with the pressure plate, remove it from
the pressure plate. Inspect the pressure plate bearing for wear and
damage. Turn the bearing inner race with your finger; it should turn
smoothly and quietly. Make sure that the bearing outer race fits tightly
into the pressure plate. If the bearing is damaged or worn, replace the
pressure plate and bearing. (The bearing can be replaced separately
but it's a good idea to replace the pressure plate and bearing as a set
to maintain a tight fit between the two.)

56 Measure the free length of the clutch springs {see illustration).
Replace the springs as a set if any one of them is not within the values
listed in this Chapter's Specifications.

57 Examine the inner and outer splines on the cluich center (see
illustration). If any wear is evident, replace the clutch center.

58 If the lining material of the friction discs is burned or glazed,
replace the friction discs. If the metal clutch plates are scored or dis-
colored, replace them. Measure the thickness of each friction disc (see
iHustration) and compare your measurements to this Chapter's Speci-
fications. if any are near the wear limit, replace the friction discs as a
sel.

18.57 Inspect the splines on the clutch center; if any wear
is evident, replace the center

58 Lay the metal plates, one at a time, on a perfectly flat surface
{such as a piece of plate glass) and check for warpage by trying to slip
a gauge between the flat surface and the plate {see illustration). The
feeler gauge should be the same thickness as the warpage limit listed
in this Chapter’s Specifications. Do this at several places around the
plate’s circumference. If the feeler gauge can be slipped under the
plate, it is warped and should be replaced with a new one.

60 Check the tabs on the friction discs for excessive wear and mush-
roomed edges. They can be cleaned up with a file if the deformation is
not severe.

61 Check the edges of the slots in the clutch housing {see illustra-
tion) for indentations made by the friction plate tabs, If the indentations
are deep they can prevent ciutch release, so the housing should be
replaced with a new one. If the indentations can be removed easily
with a file, the life of the housing can be prolonged to an extent.

62 Check the primary driven gear teeth on the clutch housing (see
illustration) for wear or damage. If the teeth are worn or damaged,
replace the clutch housing. If the primary driven gear teeth are dam-
aged, the primary drive gear teeth may also be damaged. Inspect the
primary drive gear and, if necessary, replace it {see Section 20).

63 Inspect the needle bearing in the clulch housing hub. If the bhush-
ing or bearing Is worn or damaged, have it replaced by a dealer or by a
motorcycle machine shop.

64 Measure the inside and outside diameters of the clutch housing
guide and compare your measurements to the dimensions listed in this
Chapter’s Specifications. If the guide is worn beyond either specified
limit, replace it.

18.58 Measure the thickness of the friction discs

18,59 Check the metal plates for warpage
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18.61 Inspect the cluich housing slots and bushing or
bearing (arrows} tor wear

Installation

Refor to iflustration 15.68

65 Lubricate the clutch housing guide with molybdenum disulfide
grease and install the guide on the mainshaft.

66 Install the oil pump drive sprocket, chain and driven sprocket (see
Section 19), :

67 Install the primary drive gear (see Section 20}.

68 Coat the clutch housing bearing surface with ¢lean engine oit. Slip
the ciutch housing onto the guide, align the clutch housing hub with
the oil pump drive sprocket {see illustration) and push the clutch
housing onto the guide.

69 Coat the thrust washer with clean engine oil and install it on the
mainshaft.

70 Coat the friction discs and the steel plates with engine oil and
install them on the clutch center, alternating between friction discs and
steel plates. Start with a black {or darker) friction disc, then install a
steel plate, then another friction disc, etc., with another dark friction
disc last.

71 Instalt the clutch pack assembly on the mainshaft. The tabs on all
the clutch friction discs {except the outermost friction disc) should fit
into the slots in the clutch housing (the tabs on the outer friction disc fit
into their own cutouts between the slots) (see illustration 18.47b).

72 Install the spring washer with the QUT mark facing away from the
engine.

73 Instaill the new clutch center locknut, install the clutch center
holder and tighten the locknut to the torgque listed in this Chapter's
Specifications. Remove the holder and stake the locknut. Be careful
not to damage the threads on the mainshaft.

74 Coat the lifter rod with fresh engine oil and install it. Note that the
ends of the rod are a different finish than the rest of the rod. One end
has a longer length of this different finish; that end goes in first, toward
the lifter arm on the other side of the crankcase.

75 Install the lifter piece in the pressure plate bearing. tnstall the
pressure plate; make sure that the lifter rod and lifter piece are cot-
rectly engaged. Install the pressure plate springs and the pressure
plate bolts. Tighten the pressure plate bolts to the torque listed in this
Chapter's Spegcifications.

All models

76 if the oil pump driven sprocket or primary drive gear was
removed, put a penny between the primary drive gear teeth and the
primary driven gear teeth and tighten the sprocket retaining bolt and/or
primary drive gear bolt to the torque listed in this Chapter's Specifica-
tions.

77 Clean all traces of old gasket material from the right crankcase
cover and its mating surface on the crankcase. Install a new gaskst on

18.62 Inspect the primary driven gear teeth on the backside of
the clutch housing; if the teeth are worn or damaged,
replace the clutch housing

é’ D _,ﬁ . L.

18.68 When installing the clutch housing, make sure the four
holes in the housing hub mate with the four pins on
the oil pump drive sprocket (arrows)

the crankcase and install the dowel pins.

78 Install the right crankcase covér. Install the bolts (see [llustration
18.3) finger tight, then fighten the bolts gradually, in stages, using a
criss-criss pattern, until they're tight.

79 Install the clutch cover with a new gasket and the dowel pins
{older clutch covers use three dowel pins and an O-ring; newer covers
usa two dowel pins, no O-rings). Tighten the clutch cover bolts to the
torque listed in this Chapter’s Specifications.

80 Fill the crankcase with the recommended type and amount of
engine oil (see Chapter 1}.

19 Qil pump drive chain and sprockets - removal,
inspection and installation

Removal

Refer to illustrations 19.2a, 19.2b, 19.4, 19.5, 19.6 and 19.7

1 Drain the oil, then remove the right crankcase cover (see Step 3 in
Section 18).

2 Puta penny between the primary drive gear and the clutch hous-
ing driven gear (see illustration) and lcosen the oil pump driven
sprocket bolt {see illustration).
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19.2a Wedge a penny between the gear teeth of the clutch
housing and the primary drive gear {arrow} . ..

19.4 Remove the oil pass pipe and discard the old 19.5 Remove the oil pump driven sprocket bolt
Q-ring on each end

5  Remove the oil pump driven spracket bolt (see illustration}.

3  Remove the clutch (see Section 18). 6 Remove the oil pump chain and sprockets {see illustration),
4 Remove the ol pass pipe (see illustration). Remove and discard Slide off the clutch housing guide.

the old pass pipe O-rings. Do not reuse the old O-rings. 7  Remove the spacer washer {see illustration).

19.6 Remove the oil pump drive sprocket, chain and driven 19.7 Remove the spacer washer from behind the
sprocket as a set, then slide the clutch housing pump drive sprocket
guide off the mainshaft
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20.2 Put a penny between the gears (A) and loosen the bolt (B);
thread a 6 mm Allen bolt into the hole (C) to hold the
primary gear and its sub-gear in alignment

Inspection

8 Inspect the drive chain rollers and side plates and the sprocket
teeth for damage and wear. If the chain or either sprocket is damaged
or wom, replace it. {It's a good idea to replace the sprockets and chain
as asst)

installation

9  Lubricate and install the spacer washer on the mainshaft.

10 Install the drive sprocket, chain and driven sprocket as a set, with
the four pins on the drive sprocket facing out, away from the engine,
then slide the driven sprocket onto the oil pump. Install the driven
sprocket retaining bolt and tighten it until the sprocket staris to tum.
11 install the cil pass pipe. Use new O-rings.

12 Lubricate the clutch housing guide with clean engine oil, slide it
onto the mainshaft and insert it into the inner diameter of the driven
spracket (the sprocket rides on the guide).

13 Install the clutch {see Section 18). When you're done installing the
cluich, lock the primary drive gear and clutch housing driven gear the
same way you did in Step 2 and tighten the driven sprocket retaining
bolt to the torque listed in this Chapter's Specifications.

20.86 Remove the sub-gear

il foas W A
20.5 Remove the pulse generator plate (1985 and 19886) or the
rotor (all other models, shown); the wide spline {arrow)
means the rotor can only be installed one way

20 Primary drive gear - removal, inspection and
installation

Removal

Refer to iflustrations 20.2, 20.5, 20.6 and 20.7

1 Drain the oil, then remove the right crankcase cover (see Step 3 in
Section 18). .

2 Put a penny between the primary drive gear and the clutch hous-
ing driven gear {see illustration) and loosen the primary drive gear
bolt. Note: To make removal of the primary gear easier, use a screw-
driver to align the teeth of the primary gear and sub-gear {see illustra-
tion 18.51a). To hold the teeth in the aligned position, thread a 6 mm
Allen boit into the threaded hole behind the elongated hole in the sub
gear (see illustration 20.2).

3  Remove the ignition pulse generator(s) {see Chapter 5).

4 Remove the primary drive gear bolt and washer.

5  Remove the pulse generator plate (1985 and 1986 models) or the
ignition pulse generator timing rotor {see ilfustration).

6  On VT1100C2, VvT1100T and 1997-on VT1100C models, remove
the sub-gear (see illustration}.

7 Remove the primary drive gear (see illustration).

20.7 Remove the primary drive gear; the wide spline {arrow)
means the gear can only be installed one way
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21.12a The drive sprocket for the front cylinder cam chain is part
of the crankshaft; if it's wormn or damaged, replace the crankshaft

Inspection

8 Inspect the testh of the primary drive gear and the sub-gear for
wear and damage. If the teeth are worn or damaged, replace the pri-
mary drive gear.

9 Inspect the four primary drive gear springs for wear and damage.
If anything is damaged or wom, replace i.

Instafiation

10 Install the primary drive gear with the wide groove in the gear hub
aligned with the wide spline on the crankshaft {see illustration 20.7).
Make sure that the four springs are correctly seated in their cutouts in
the gear.

11 On VT1100C2, VT1100T and 1897-on VT1100C models, install
the sub-gear so that the elongated hole in the sub-gear is aligned with
the threaded hole in the primary drive gear and the four tabs on the
sub-gear are contacting the four springs in the primary drive gear.

12  Install the pulse generator plate (1985 and 1986 models) or ignition
pulse generator timing rotor so that the wide notch in the plate or rotor is
aligned with the wide spline on the crankshaft (see illustration 20.5).

13 Install the primary drive gear bolt and washer. Using the penny
again, lock the clutch and primary drive gear and tighten the primary
drive gear bolt to the torque listed in this Chapter’s Specitications.

14 On 1985 and 1986, 1987 through 1990 and 1992 through 1996
VT1100C models, measure and, if necessary, adjust the air gap (see
Chapter 5).

15 Install the nght crankcase cover.

21 Cam chains and rear cam chain drive sprocket -
removal, inspection and installation

Note: This procedure applies to the front and rear cam chains and to
the rear cam chain drive sprocket (the front cylinder cam chain drive
sprocket is part of the crankshaft.)

Removal

Remove the engine (see Section 5).

Removs the cylinder head cover (see Section 7).

Remove the camshaft, sprocket and rocker arms (see Section 8).
Remove the cam chain tensioner (see Seclion 9).

Remove the cylinder head {see Section 10},

Remove the chain guide {see Section 13).

If you're removing the front cylinder cam chain, remove the left
crankcase cover and remove the alternator rotor and starter driven
gear (see Chapter 9).

8  If you're removing the rear cylinder cam chain, remove the right
crankcase cover and the clutch {see Section 18) and remove the pri-
mary drive gear (see Section 20).

9 If you're removing the rear cylinder cam chain, loosen the cam
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21.12b The drive sprocket for the rear cylinder crankshaft cam
chain is removable; if it's worn or damaged, replace it

chain tensioner set plate bolt and swing the set plate out of the way.
10 Remavse the cam chain from the drive sprocket and pull it up
through the cam chain tunnel.

Inspection

Refer to illustrations 21.12a and 21.12b

11  Clean the cam chain in solvent and dry it with compressed air.
Inspect the rollers and side plates for wear, Replace the chain if it’s
waorn ¢or damaged.

12 If the cam chain is worn, inspect the drive sprocket on the
crankshaft (see illustrations) and the driven sprocket on the camshaft
{(see Section 8). If the drive sprocket for the front cylinder cam chain is
worn, replace the crankshaft; if the drive sprocket for the rear cylinder
cam is worn, replace the sprocket.

Installation

13 If you removed the drive sprocket for the rear cam chain, install it
on the crankshaft.

14 Drop the cam chain through the cam chain tunnel and install it on
the drive sprocket at the crank. Wire up the cam chain so it can't fall
back into the crankcase and instalt the parts and components removed.
15 If you're installing the front cytinder cam chain, install the alterna-
tor roter and the left crankcase cover (see Chapter 9).

16 If you're installing the rear cylinder cam chain, install the primary
drive gear (see Section 20) and the clutch and the right crankcase
cover (see Section 18),

17 Install the chain guide {see Section 13).

18 Install the cylinder head (see Section 10},

19 Install the cam chain tensioner {see Section 9).

20 Install the camshaft, sprocket and rocker arm assembly (see Sec-
tion 8}. _

21 Install the cylinder head cover (see Section 7).

22 Install the engine {see Section 5).

22 Gearshift linkage - removal, inspection and installation

Removal

Refer to illustrations 22.3, 22.8, 22.11, 22.12, 22.13 and 22.14

1 Put the transmission in Neutral.

2 Remove the left footpeg bracket and/or shift linkage as follows,
depending on the model.

3 On all models, lock for the index marks on the gearshift arm or the
gearshift pedal, and on the end of the gearshift spindle {see illustra-
tion). These marks must be aligned when the gearshift arm or the
gearshift pedal is reinstalled on the gearshift spindie. If you can’t find
any marks, make your own punch marks to ensure correct realignment
during installation.
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22.3 Mark the lever and spindle (upper arrow) to ensure correct

installation, then remove the pinch boit {lower arrow)
and puli the lever off

22.11 Pull the right gearshift spindle straight cut of the crankcase

4 On 1985 and 1986 medels, remove the two footpeg bracket bolts,
remove the gearshift arm pinch bolt, slide the gearshift arm off the
gearshift spindle and remove the gearshift arm, shift rod, gearshift
pedal and footpeg bracket as a single assembly.

5  On all {except 1985 and 1986) VT1100C models, the gearshift
pedal and foolpeg bracket are installed ahead of the left crankcase
cover, 50 it's not necessary to remove them in order to remove the left
crankcase cover. On these models, simply remove the gearshift arm

22.13 Here's how the cam plate and drum center fit together
on the end of the shift drum:

Hole for dowel pin
Dowel pin

1 Cam plate 4
2 Hole for dowel pin 5
3 Drum center

Y X

22.12 Unbolt the cam plate; note how the stopper arm return
spring is hooked onto the edge of the arm (arrow)

pinch bolt, slide the gearshift arm off the gearshift spindle and let it
hang out of the way. If you want to inspect or service the gearshift
pedal or shiit rod, simply unbolt the footpeg bracket from the frame
and remove the footpeg, bracket, gearshift pedal, shift rod and
gearshift arm as a single assembly.

8 On VT1100C2 and VT1100T models, there is no shift rod; the
gearshift arm is attached directly to the gearshift spindle. Simply
remove the footpeg and bracket {see Chapier 8}, then remove the
gearshift pedal from the gearshift spindle.

7 Remove the left crankcase cover {see Chapter 8).

& Remove the gearshift spindle access plug (see illustration).
Removing this plug provides a “window” into the bottom of the
crankcase so that you will be able to reinstall the right half of the two-
part gearshift spindle assembly correctly (the left half of the gearshift
spindle assembly cannot be removed until the crankcase halves are
separated).

9 Remove the right crankcase cover and the clutch housing (see
Section 18).

10 Remove the cil pass pipe, the 0il pump drive chain and the
sprockets {see Section 19).

11 Pull the right gearshift spindie out of the crankcase {see illustra-
tion},

12  Remove the cam plate boit {see illustration). Pivot the stopper
arm out of the way and remove the cam plate.

13 Remove the drum center and dowet pin (see illustration).

14 Remove the stopper arm bolt, washers, stopper arm and spring
{see illustration).
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22.14 Remove the stopper arm bolt, washers, stopper
arm and retum spring

Inspection

Externat gearshift linkage (VT1100C models)

15 The shitt rod is connected to the gearshitt pedal and the gearshift
arm by Heim joints {spherical bearings). To disconnect the shift rod
from the pedal and arm, simply pry off the Heim joints with a screw-
driver. Unbolt the gearshift pedal from the footpeg bracket, then
remove the pedal, seals and bushing from the bracket.

16 Wipe off all grease and dirt and inspect the dust seals and the
bushing for wear and damage. If any of these parts are worn or dam-
aged, replace them. Inspact the shift rod. Make sure that the rod is
straight; if it's bent, replace it. Inspect the Heim joints; if the dust seals
are damaged, replace the Heim joints, To replace a Heim joint, simply
back off the locknut, count the number of threads exposed and
unscrew the Heim joint from the shift rod. When screwing on a new
Heim joint, make sure that the same number of threads are showing.
Tighten the locknut securely.

17 Lubricate the bushing and the dust seal lips with multipurpose
grease and reassemble the shift pedal assembly. Tighten the shift
pedal bolt securely. Reconnect the shift pedal to the shift arm with the
shift rod. Tighten the locknuts securely.

Internal gearshift mechanism
Refer to illustration 22,18
18 Inspect the gearshift spindle and return spring {see illustration).

22.18 Inspect the right gearshift spindle assembly for wear and
damage; pay particular attention to all friction surfaces

If the spindle is damaged, replace the gearshift spindle assembly. If the
spring is fatigued, replace it.

18 Inspect the stopper arm and spring. If the stopper arm is womn
where it contacts the cam plate, replace the stopper arm. If the spring
is distorted, replace it.

Installation

Refer to illustrations 22.21, 22.24a, 22.24b, 22,.24c and 22.25

20 install the dowel pin in the shift drum. Make sure the positioning
hole in the drum center is aligned with the dowel pin in the shift drum
and. install the drum center.

21 Instal! the stopper arm, washer (between the arm and the spring),
the return spring and the bolt (see illustration 22.14). Hand tighten the
stopper arm bolt, hook the return spring onto the stopper arm (see
illustration) and tighten the stopper arm bolt to the torque listed in this
Chapter's Specifications.

22 Pivot the stopper arm out of the way, align the hole in the cam
plate with the dowel pin in the drum center and install the cam plate,
Apply a thread locking agent to the threads of the cam plate bolt,
install the bolt and tighten it securely,

23  Make sure that the cam plate is in the Neutral position. You can
verify this by turning the rear wheel (if the engine is installed) or by turn-
ing the output shaft of the output gear {if the engine is removed). If not,
click it into Neutral before proceeding.

22.21 When reassembling the shift mechanism, make sure that
the stopper arm spring {(arrow) is hooked onto the arm before
tightening the stopper arm bolt

_

22.24a Before installing the right gearshift spindle, make sure
that the ends of the retum spring are positioned on either
side of this lug, as shown
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22.24b This is how the right gearshift spindie and the left
gearshift spindle look when they're correctly engaged {gearshift
spindie assembly removed from engine for clarity)

24 Make sure that the ends of the right gearshift spindle return spring
are positioned correctly (see illustration). Instalt the right gearshift
spindle assermbly. Mesh the teeth on the right spindie with the left
spindle teeth and make sure that the left end of the right gearshift spin-
dle seats into its bore in the left crankcase haif {see ilustrations).

25 This is how the shift mechanism should fook when you're done
{see illustration). Rotate the left gearshift spindle and verify that the
shift mechanism operates correctly.

28 Install the oil pump drive chain and sprockets and the oil pass
pipe {see Section 19).

27 install the clutch housing and the right crankcase cover and {see
Section 18}

28 Install a new Q-ring on the gearshift spindle access plug and
install the gearshift spindle access plug.

29 Install the left crankcase cover (see Chapter 9).

30 On 1985 and 1986 models, install the two footpeg bracket bolts
and tighten them securely. Align the punch marks on the gearshift arm
and the spindle, slide the arm onto the spindle, install the arm pinch
bolt and tighten it securely.

31 OCn all {except 1985 and 1988) VT1100C models, install the
gearshift pedal and footpeg bracket, if removed. Align the punch

22.25 This is how the shift mechanism should look
when it’s reassembled

3 papatitelid e

22.24c Make sure that the teeth of the right gearshift spindle are
meshed with the teeth of the left gearshift spindle as shown

marks on the gearshift arm and the spindle, slide the arm onto the
spindle, install the arm pinch bolt and tighten it securely,

32 Cn VT1100C2 and VT1100T models, align the punch marks on
the gearshift pedal and the gearshift spindle, install the gearshift pedal
on the gearshift spindle, install the pinch bolt and tighten it securely.
Install the footlpeg and bracket, install the footpeg bracket mounting
bolts and tighten them securely.

23 Oil pump - removal, inspection and installation

Removal

Refer to illustrations 23.3, 23.4 and 23.5
1 Remove the right crankcase cover and the clutch assembly {see -
Section 18}).

2 Remove the gearshift mechanism (see Section 22).

3  Remove the three oil pump rnounting bolts (see illustration) and
detach the pump from the crankcase.

4 The oil pressure relief pipe is attached to the side of the oil pump
that faces forward {on your right as you look through the access hole).

23.3 To detach the oil pump from the crankcase and from the oil
pressure relief pipe, remove these three bolts (arrows); don't
remove the other two bolts until the pump has been
removed from the engine
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23.4 Wiggle the pipe off the oil pump's pressure relief valve
with a pair of needle-nose pliers so the pump will fit
through the access hole

The relief pipe actually fits over the ail pressure relief valve, which is
installed in the forward side of the pump. Using a pair of needle-nose
pliers, wiggle the oil pressure relief pipe toose from the oil pressure
relief valve (see illustration).

5  Remove the oil pump, then remove the oil pressure relief pipe.
Remove the two dowel pins and the O-ring (see illustration).

Disassembly

Refer to iflustrations 23.6, 23.7 and 23.9

6 Remove the oit strainer and the old O-ring from the pump (see
illustration).

7 Remove the oil pressure relief valve from the oil pump, remove
the snap-ring, and disassemble the cil pressure relief valve (see illus-
tration).

8  Remove the pump cover bolts, lift off the cover and remove the
two dowel pins.

9  Remove the rotor shaft, the spacer washer, the drive pin and the
outer and inner rotors (see illustration),

S

23.5 Locate thetwo dowels {arrows), which may stay in the pump
or the crankcase; use a new Q-ring on the large dowel

23.6 Remove the oil strainer from the pump and discard
the old O-ring (arrow)

!
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23.7 Oil pressure relief valve details

1 Snap-ring 4  Piston
2  Washer 5 Ol pressure relief valve
3  Spring & O-ring

23.9 Oil pump details

1 Oil pump driveshaft 4
2  Spacer washer 5
3 Drive pin (goes through

hole in dnveshaft and seals

in groove in inner rotor)

Inner rotar
Quter rotor
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23.12a Measure the clearance between the outer
rotor and pump body

Inspection

Refer to illustrations 23.12a, 23.12b and 23.12¢

10 Wash the oil pump parts in solvent and dry them off,

11 Check the pump body and rotors for scoring and wear. If any
damage or uneven or excessive wear is evident, replace the pump;
individual parts aren't available. {If you are rebuilding the engine, it's a
good idea to install a new oil pump anyway.)

12 Measure the clearance between the inner and outer rotors and
between the outer rotor and housing (see illustrations). Replace the
pump if the clearance is excessive.

13 Inspect the piston and the bore of the relief valve for scoring or
other damage. inspect the spring for fatigue. If any of the relief valve
parts are wom ¢r damaged, replace the ¢il pump.

Reassembly

Refer to iflustration 23.15

14 If the pump is good, make sure all the parts are spotlessly ¢lean,
then lubricate everything with clean engine cil or assembily lube.

15 Install the inner and outer rotors in the pump body. Maka sure the
outer rotor is installed with the punch mark facing out, toward the
cover {see illustration).

16 install the driveshaft in the inner rotor. Make sure that the pin is
centered in the driveshaft so it will align with the slot in the inner rotor.
17  Slide the washer onto the driveshaft and push it into the groove in

23.12b Measure the clearance between the inner and outer rotors

the center of the inner rotor. The washer must be flush with the outer
face of the inner rotor.

18 Install the pump cover and tighten the cover bolts to the torque
tisted in this Ghapter's Specifications.

19 Install the piston, spring and washer in the pressure relief vaive
and secure them with the snap-ring. Using a new O-ring, install the
pressure relief valve in the pump body.

20 Using a new O-ring, install the strainer in the pump body.

Installation

21 Make sure the dowels and O-ring are in position (see illustra-
tion 23.5). ’

22 Rotate the oil pump driveshaft s¢ that the lug on the end of the
shaft is horizontal and rotate the-water pump driveshaft so that the slot
is horizontal. Angle the oil pump so that the oil pressure relief valve -
points toward the left crankcase, then insert it through the access hole
into the crankcase, insert the cil pressure relief pipe through the hole,
slide the relief pipe onto the pressure relief valve, then rotate the pump
back to its installed position and push it into place. Make sure that the
lug on the oil pump driveshaft engages with the siot in the water pump
driveshaft, then rotate the pump slightly as necessary to align the bolt
holes in the pump with the threaded bolt holes in the crankcase.

23 Install the oil pump mounting bolts and tighten them to the torque
listed in this Chapter's Specifications. '

24 Installation is otherwise the reverse of removal,

23.12¢c Measure the clearance between rotors and the cover

23.15 Install the outer rotor with the punch mark (arrow)
facing out (toward the cover)
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24.18 Remove the 6 mm bolt {A) and the two 8 mm bolt (B) from
the left side of the crankcase

24 Crankcase - disassembly and reassembly

1  Toexamine and repair or replace the oil pump, the crankshaft, the
connecting rods, the crankshaft bearings, the transmission or the out-
put gear assembly, the crankshaft must be split into two halves.

Disassembly

Refer to lustrations 24,18, 24.19a, 24.19b, 24.20a, 24.20b, 24.21,
24,22a, 24.22b, 24.22¢ and 22.23

Remove the engine from the frame (see Section 5).

Remove the cylinder head covers (see Section 7).

Remove the camshalfts, sprockels and rocker arms (see Seclion 8.
Remove the cam chain tensloners {see Section 9).

Remove the cylinder heads (see Section 10).

Remove the cam chain guides (see Section 13}.

Remove the cylinders (see Section 14).

Remove the pistons (see Section 15).

10 Remove the left crankcase cover and the alternator (see Chap-
ter 9). Remove all electrical hamesses from the left side of the engine.
11 Remove the right crankcase cover and the clutch assembly (see
Section 18).

12 Remove the oil pass pipe, the ol pump drive chain and the oil
pump drive and driven sprockets (see Section 19),

13 Remove the ignition pulse generator(s) (see Chapter 5},

14 Remove the primary drive gear {see Section 20).

15 Remove the cam chains (see Section 21).

16 Remove the gearshift mechanism (see Section 22).

17 Remove the oil pump and strainer (see Section 23},

18 Remove the three bolts from the left crankcase half (see iliustra-
tion). There are two 8 mm bolts and cne 6 mm bolt. Note the locations
of the 8 mm bolts and the 6 mm bolt so that you don't switch them
during reassembly.

19 Turn the engine over on its other side. Hold the output driven gear
with a Honda shaft holder {37923-6890101), or a suitable equivalent,
and locosen the output drive gear shaft bolt {see ilustrations). Remove
the bolt and washer.

20 Remove the bolts from the right crankcase half {see illustration).
Working in a criss-cross pattemn, loosen the boits gradually and evenly.
There are five 6 mm bolts and 11 8 mm bolts (1985 through 1994 mod-
als) or ten 8 mrm bolts and one 10 mm bolt (1995 and later models (see
illustration). Note the locations of the different size bolts so that you
don't mix them up during reassembly.

21 It you're replacing the transmission and/or shift drum bearings,
remove the bearing set plate bolts and screw (see illustraticn).

22 With the engine lying on its left crankcase half, carefully separate
the crankcase halves by prying gently and evenly at the pry points
around the crankcase seam (see illustrations). Using a soft hammer,
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24.19a If you're going te remove the output gear, held its driven
gear shaft with Honda's special holder (07923-6890101)
or a similar tool . . .

24.1%b ... and remove the output drive gear shaft bolt
from the right side of the crankcase

24.20a Right crankcase bolts

A 86 mm bolts C 8 mm bclt (1985 through
B 8mm bolts 1994) or 10 mm bolt
(1995-on)
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24.20b ... this 10 mm bolt on 1995 and later models is
threaded to receive a stud

tap alternately on the transmission shafts and the engine mounting
bosses. If the halves won't separate easily, double check to make sure
that alt fasteners have bean removed. Don't pry against the crankcase
mating surfaces or they'll leak.

23 Remove the dowels and O-rings {see illustration) from the right
crankcase half. If any dowels are missing from the right crankcase half,

24,223 There are only two places that you can pry the
crankcase halves apart: this isone.. ..

24.21 To remove the transmission and shift drum bearings,
remove the set plate bolts and screw (arrows);
note the UP mark on the double set plate

ook in the left crankcase hali. If a dowel is missing from both
crankcase halves, it has probably fallen into one or the other crankcase
half. Find it now, Store the dowels in a plastic bag.

24 Remove ali traces of sealant from the crankcase mating surfaces.
25 Refer to Sections 25 through 30 for information on servicing the
internal components of the crankcase.

24.22b ... and this is the other; do NOT try to pry apart the cases
anywhere else or you'll damage the mating surfaces

S g ’ _'-—-!,-#'

24.22c Once the seal between the case halves is broken,
carefully pull them apart

three dowel pins (arrows); remove the O-ring
from the center dowel and discard it
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Reassembly

26 Make sure the crankshaft, transmission shafts and output drive
gear are correctly installed in the upper crankcase half (see Sections
25, 28, 29 and 30, respectively).

27 Pour some engine oil over the transmission gears, the crankshaft
main bearings and the shift drum. Alsc pour cil inte the exposed inter-
nal oil passages. Don't get any oll on the crankcase mating surfaces.
28 Make sure the dowels are in place; install a new O-ring at the indi-
cated location (see illustration 24.23),

29 Apply a thin, even bead of sealant 1o the crankcase mating sur-
faces. Caution: Don't apply an excessive amount of seafant. And make
sure that no sealant is applied to oil passages.

30 Carefully assemble the crankcase halves over the dowels. Cau-
tion: The crankcase halves should fit together completely without
being forced. If they're slightly apart, DO NOT force them logether by
tightening the crankcase bolts.

3t Install the bearing set plates, bolts and screw, if removed (see
illustration 24,21}. Tighten the bearing set plate bolts and screw to the
torque listed In this Chapter's Specifications.

32 Install the right crankcase bolis in their holes (see illustrations
24.20a and 24.20b). Make sure you don't install a 6 mm belt in an 8
mm hole, or vice versa. Tighten the bolts gradually and evenly, in a
criss-cross fashion, to the torque listed in this Chapter's Specifica-
tions. Note: There are different torque settings for the 8 mm balts and
the 6 mm bolts,

33 inslall the output drive gear shaft bolt and washer {see illustra-
tions 24.19a and 24.19b), Hold the output driven gear with a Honda
shaft holder {07923-6890101), or a suitable equivalent, and tighten the
output drive gear shaft bolt to the torque listed in this Chapter's Speci-
fications.

34 Turn the englne over and install the left crankcase bolts In their
holes {see illustration 24.18). Make sure you don't install a 6 mm bolt
in an B mm hole, or vice versa. Tighten the bolts gradually and evenly,
in a criss-cross fashion, to the torgue listed in this Chapter's Specifica-
tions. Nota: There are different torque settings for the different size
bolts.

35 Tum the crankshaft, the mainshaft and the countershaft to make
sure they {urn freely. if they don't, stop and find out why before contin-
uing; you may have made a mistake during assembly. If necessary,
disassemble the crankcases again. Don't just put the engine back in
the bike, hoping the problem will go away by itself.

36 The remainder of assembly Is the reverse of disassembly.

25 Crankcase components - inspection and servicing

1 After the crankcases have been separated and the crankshaft, the
shift drum and forks, the transmission shafts and the output gear have
been removed, the crankcases should be cleaned thoroughly with new
solvent and dried with compressed air.

2 Remove both oil jets (sae illustration 15.5). All oil passages
should be blown out with compressed air. .

3 All traces of old gasket sealant should be removed from the mat-
ing surfaces. Minor damage to the mating surfaces can be cleaned up
with a fine sharpening stone or grindstone. Caution: Be very careful
not to nick or gouge the crankcase maling surfaces or feaks will resull.
Check both crankcase halves very carefully for cracks and other dam-
age.

4 If any damage is found that can't be repaired, replace the
crankcase halves as a sel. -

26 Main and connecting rod bearings - general note

1 Even though main and connecting red bearings are generally
replaced with new ones during the engine overhaul, the old bearings
should be retained for close examination as they may reveal valuable
information about the condltion of the engine.

2 Bearing failure accurs mainly because of lack of lubricatian, the
presence of dirt or other foreign paricles, overloading the engine
and/or corrosion. Regardless of the cause of bearing failure, it must be
corrected before the engine is reassembled to prevent it from happen-
ing again.

3  When examining the bearings, remove the rod bearings from the
connecting rods and caps and lay them out on a clean surface in the
same general position as their location on the crankshaft joumals. This
will enable you to match any noted bearing problems with the corre-
sponding side of the crankshatt journal. The main bearings are pressed
into the crankcase halves and are only removed if they need to be
replaced.

4 Dirt and other foreign particles get into the engine in a variety of
ways. It may be left in the engine during assembly or it may pass
through filters or breathers. It may get into the oil and from there into
the bearings. Metal chips from machining operations and normal
engine wear are often present. Abrasives are sometimes left in engine
components after reconditioning operations such as cylinder honing,
aspecially when parts are not thoroughly cleaned using the proper
cleaning methods. Whatever the source, these foreign obiects often
end up imbedded in the soft bearing material and are easily recog-
nized. Large particles will not imbed in the bearing and will score or
gouge the bearing and journal. The best prevention for this cause of
bearing failure is to ctean all parts thoroughly and keep everything
spotlessly clean during engine reassembly. Frequent and regular oil
and filter changes are alsc recommended.

5  Lack of lubrication or lubrication breakdown has a number of
interrelated causes. Excessive heat {which thins the oil). overloading
(which squeezes the oil from the bearing face) and oil leakage or throw
off {from excessive bearing clearances, worn oil pump or high engine
speeds) all contribute to lubrication breakdown. Blocked oil passages
will also starve a bearing and destroy it. When lack of lubrication is the
cause of bearing failure, the bearing material is wiped or extruded from
the steel backing of the bearing. Temperatures may increase to the
point where the steel backing and the journal tum blue from overheat-
ing.

6  Riding habits can have a definite effect on bearing life. Full throttle
low speed operation, or lugging the engine, puts very high loads on
bearings, which tend to squeeze out the oil film. These loads cause the
bearings to flex, which produces fine cracks in the bearing face
(fatigue failure). Eventually the bearing material will loocsen in pieces
and tear away from the steel backing. Short trip driving leads to corro-
sion of bearings, as insufficient engine heat is produced to drive off the
condensed water and corrosive gases produced. These products col-
lect in the engine oil, forming acid and studge. As the oil is carried to
the engine bearings, the acid attacks and corrodes the bearing mate-
rial,

7 Incorrect bearing installation during engine assembly will lead to
bearing failure as well. Tight fitting bearings which leave insufficient
bearing oil clearances result in oil starvation. Dirt or foreign particles
trapped behind a bearing insert result in high spots on the hearing
which lead to failure.

8 To avoid bearing problems, clean all parts thoroughly before
reassembly, double check all bearing clearance measurements and
lubricate the new bearings with engine assembly lube ¢r moly-based
grease during installation.

27 Connecting rods and bearings - removal, inspection
and installation

Removal

Refer to iflustration 27.3

1 Separate the crankcase halves (see Section 24).

2 Lift the crankshaft out, together with the connecting rods, and set
them on a clean surface.

3 Before removing the connecting rods from the crankshaft, mea-
sure the connecting rad side clearance. Insert a feeler gauge between
each side of the big end of each connecting rod and the crankshaft
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27.3 Measure the side clearance (arrows) between the
rods and the crankshaft weights

{see illustratlon) and compare your measurements to the side clear-
ance listed in this Chapter’'s Specifications. If the side clearance
between either rod and the crank is greater than the specified side
clearance, replace that rod.

4 Using a center punch or a laundry marker pen with indelible ink,
mark the position of each rod and cap, relative to its position on the
crankshaft {left or right) to ensure that the same rod removed from
each crankpin will be reinstalled on the same crankpin.

5 Unscrew the bearing cap nuts, separate the cap from the rod,
then detach the rod from the crankshaft. If a rod cap is stuck, tap on
the ends of the rod bolts with a soft-faced hammer to free it,

6  Roll the bearing inserts sideways to separate them from the reds
and caps, Keep them in order so they can be reinstalled in their original
lecations. Wash the parts in solvent and dry them with compressed air,
it available.

Inspection

Refer to illustrations 27,7, 27.12, 27.13, 27.15 and 27.17

7 Inspect the connecting rods for cracks and other obvious dam-
age. Lubricate the piston pin for each rod, install it in the proper rod
and check for play (see illustration). If it wobbles, measure the outside
diameter of the piston pin, the inside diameter of the connecting rod,
and the inside diameter of the pin bore in the piston (see Section 15).
Reptace the piston (see Section 15), the pin and/or the connecting rod
{see Step 20) as necessary.

27.7 Slip the piston pin into the rod and rock it back-and-forth
to check for looseness

8 Examine the connecting rod bearing inseris. if they are scored,
badly scuffed or appear t¢ have selzed, new bearings must be
installed. Always replace the bearings in the connecting rods as a set.
if they are badly damaged, check the corresponding crankshaft jour-
nal. Evidence of extreme heat, such as discoloration, indicates lubrica-
tion fallure. Be sure to inspect the oil pump and pressure relief valve
{see Section 23) as well as all ol holes and passages before reassem-
bling the engine.

9  Have the rods checked for twist and bending at a dealer service
department or other motorcycle repair shop. if a rod must be replaced,
refer to Step 20.

10 If the bearings and journals appear to be in good condition, check
the oil clearances as described in the following steps.

11 Start with the rod for one cylinder. Wipe the bearing inserts and
the connecting red and cap clean, using a lint-free cloth.

12 Install the bearing inserts in the connecting rod and cap. Make
sure the tab on the bearing engages with the notch in the rod or cap
{see illustration).

13 Wipe off the connecting rod journal with a lint-free cloth, Lay a
strip of Plastigage (type HPG-1) across the top of the journal, paraliel
with the journal axis (see Illustration).

14 Referring to the marks you made prior to disassembly, position
the connecting rod on the comect journal, then install the rod cap and
nuts. Tighten the nuts to the torque listed in this Chapter's Specifica-
tions, but don't allow the connecting rod to rotate at all.

27.12 Position the tab {arrow) on the bearing in the notch (arrow)
in the rod or cap; the strip of color on the edge of each insert
is the color code for bearing replacement

27.13 Lay a strip of Plastigage on the joumal, parallel
to the crankshaft centerline



Chapter 2 Engine, clutch and transmission

to measure the bearing clearance

15 Unscrew the nuts and remove the connecting rod and cap from
the journal, being very careful not to disturb the Plastigage. Compare
the width of the crushed Plastigage Yo the scale printed in the Plasti-
gage envelope to determine the bearing oil clearance (see illustra-
tion).

16 If the clearance is within the range listed in this Chapter’s Specifi-
cations and the bearings are in perfect condition, they can be reused. If
the cleararnce is greater than the wear limit, replace the bearing inserts
with new inserts that have the same color code, then check the clear-
ance once again. Always repiace all of the inserls at the same time,

17 If the clearance is greater than the maximum clearance listed in
this Chapter's Specifications, measure the diameter of the connecting
rod journal with a micrometer (see illustration). To determine whether
the journal is out-of-round, measure the diameter at a number of points
around the journal’s circumference. Take the measurement at each
end of the journal to determine if the journal is tapered.

18 1f any journal is tapered or out-of-round or bearing clearance is
beyond the maximum listed in this Chapter's Specifications {with new
bearings), replace the crankshaft (see Section 28).

Connecting rod bearing selection

Refer to illustrations 27.19a and 27.19b

19 Each connecting rod has a “1” or “2" stamped on it (see illustra-
tion); this is the code for the connecling rod inside diameter. Next to
that, on the crank weight, is an “A" or a B"; this is the code for the
crankpin outside diameter. The beanings are color-coded pink, yellow
or green. To determine the correct bearing cotor, match the connecting
rod 1.D. code {left column} to the crankpin O.D. code (upper row) and
note the corresponding color code (see illustration). For example, a
code 2 on the connecting rod and an A code on the crank weight
would indicate a yellow color-coded rod bearing. The color codes are
painted on the edges of the bearings {see illustration 27.12).

p 2 sxivmai et

27.17 If the bearing clearance exceeds the limit in this Chapter's
Specifications, measure the diameter of the connecting rod
journal with a micrometer

27.19a The number on each rod and the letters on the crankshaft
weight are used to select the rod bearing inserts; the letter on
each rod indicates the rod’s weight grade

Connecting rod weight selection

Refer to illustration 27.20

20 If a connecting rod must be replaced, make sure you select & new
rod with the same weight code as the rod being replaced. Each con-
necting rod has an A, B, C, D or E stamped on the side of the rod {see
illustration 27.19a). This is the connecting rod weight code. Only rods
of certain weights can be used together. Using the accompanying
table, cross-reference the weight code of the connecting rod being
replaced to the weight code of the other rod {see illustration).

Crankpin O.D. code Code "A"

47.982 to 47.990 mm

Code "B"
47.974 to 47.982 mm

1.8891 to 1.8894 inches)

(1.8887 to 1.8891 inches)

Connecting rod 1.D. code

Bearing color code

Bearing color code

Code "1"
51.000 to 51.008 mm
(2.0079 to 2.0082 inches)

Pink
1.487 t0 1.491 mm
(0,0585 to 0.0587 inch)

Yellow
1.491 to 1.495 mm
(0.0587 to 0.0589 inch)

Code ll2ll
51.008 {0 51.018 mm
2.0082 to 2.0085 inches)

Yellow
1.491 to 1.495 mm
0.0587 to 0.0589 inch)

Green
1.485 to 1.499 mm
{0.0589 10 0.0590 inch)

27.19b Connecting rod bearing selection chart
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Rear connecting rod weight code A B Cc D E
Front connecting rod weight code
A X X
B X X X
\ X X X
D X X X
E X X
27.20 Connecting rod weight selection chart
Instaliation

Refer to iflustration 27.22

21  Wipe off the bearing inserts, connecting rods and caps. Install the
insarts into the rods and caps, using your hands only, making sure the
tabs on the inserts engage with the notches in the rods and caps (see
illustration 27.12). When all the inserts are installed, lubricate them
with engine assembly lube or moly-based grease, Don't get any lubri-
cant on the mating surfaces of the rod or cap.

22 Install each connecting rod on the correct journal, referring to the
marks you made prior to disassembly. Make sure that the connecting
rod code number stamped on the side of the rod across the rod/cap
seam fits together perfectly when the rod and cap are assembled (see
illustration). if it doesn't, the wrong cap is on the rod. Fix this problem
before proceeding.

23 When you're sure the rods are positioned correctly, lubricate the
threads of the rod boits and the surfaces of the nuts with molybdenum
disulfide grease and tighten the nuts to the torque listed in this Chap-
ter's Specifications. Snug both rod cap nuts evenly, then gradually and
evenly tighten them to the specified torque in several steps,

24 Turn the rods on the crankshaft. If either of them feels tight, tap
oh the bottom of the connecting rod caps with a hammer - this should
relieve stress and free them up. If it doesn’t, recheck the bearing clear-
ance.

25 As a final step, recheck the connecting red side clearances (see
Step 3). If the clearances aren't correct, find out why before proceed-
ing with engine assembly.

28 Crankshaft and main bearings - removal, inspection
and installation

Crankshaft removal

1 Separate the crankcase halves (see Section 24).

2 Lift out the crankshaft and connecting rods and set the assembly
on a clean surface.

3  Mark, remove and inspect the connecting rods and rod bearings
(see Section 27).

Inspection

Refer to iflustration 28.6

4  Clean the crankshaft with solvent, using a nrfle-cleaning brush to
scrub out the oil passages. Dry off the crank with compressed air.
Inspect the main and connecting rod journals for uneven wear, scoring
and pits. Rub a copper coin across the journal several times - if a jour-
nal picks up copper from the coin, it's too rough. Replace the
crankshaft.

5  {nspect the teeth of the front cylinder cam chain drive sprocket on
the left end of the crankshaft. If the sprocket teeth are damaged or
worn, replace the crankshaft. If there's sprocket wear or damage,
inspect the cam chains too {see Section 21}. Inspect the rest of the
crankshaft for ¢racks and other damage. Have it magnafluxed by a
dealer service department or motorcycle machine shop; magnafluxing
will reveal any hidden cracks.

27.22 If the upper and lower halves of the number stamped on
the rod and cap don't fit together perfectly, the wrong cap
is on the rod (or the cap is on backwards)

28.6 Place the crankshaft in V-blocks or a holding fixture and
check for runout with a dial indicator

6  Set the crankshaft on V-blocks and measure the crank runout at
the bearing surfaces with a dial indicator (see illustration). Compare
your measurement with the runout listed in this Chapter’s Specifica-
tions. If the runout exceeds the limit, replace the crank.

Main bearing selection

Refer to iflustrations 28.7a, 28.7b, 28.8 and 28.10

7 Measurs the diameter of the main bearing journals with a microm-
eter (see illustration). Measure the inside diameter of the main
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28.7a Measure journal diameter with a micrometer

s

et

28.8 The tab in each main bearing must be aligned with
the notch in the erankcase

bearings with a telescoping gauge (see illustration) and micrometer.
The difference between these two measurements is the bearing clear-
ance. it should be within the range listed in this Chapter’s Specifica-
tions.

8  Ifthe clearance is greater than the service limit listed in this Chap-
ter's Specifications, Honda specifies replacing the crankcase. Before
going to this extreme, however, check with a machine shop or qualified
motorcycle repair shop to see whether you can have new bearings
pressed into the case halves (see illustration),

W ~. sl

28.7b Measure main bearing diameter with a hole gauge, then
measure the gauge with a micrometer

Crankshaft main journa! O.D. Code "1" Code "2"
code

Crankcase |.D. code

Code "A" X

Cede "B" X

28.10 Crankcase bearing diameter selection chart

9  The main journal cutside diameter code number, a"1" or a *2," is
stamped on the crankshaft weights (see illustration 27.19a).

10 To determine what size main bearings you need, crass reference
the crankcase main bearing 1.D. code (stamped into the crankcase}
with the crankshaft main journal O.D. code (see illustration). You'll
need this information to buy new crankcase halves.

Installation

11 tnstall the connecting rods on the crankshaft (see Section 27).

12 Lubricate the main bearings with engine assembly lube or moly-
based grease. .

13 Carefully lower the crankshaft/cannecting rod assembly into the
left crankcase half. Align the connecting rods with the cylinders.

14 Assemble the crankcase halves (see Section 24), then make sure
the crankshaft and the transmission shafts turn freely. If they don't,
stop and find out why before continuing; you may have made a mis-
take during assembly. If necessary, separate the crankcase halves
again. Don’t just put the engine back in the bike, hoping the problem
will go away by itself.

, PR e SR
28.3a Firmly grasp the end of the shift
fork shaft and carefully pull it out
of the case and shift forks

29.3b Remove the first shift fork

28.3c Remove the M5 gear and the M5
spline bushing (arrow) from the mainshaft

¥
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29.3f Remove the other shift forks

29 Transmission - removal, inspection and installation

Removal
Refer to iffustrations 29.3a through 29.31

1 Remove the engine (see Section 5) and separate the crankcase
halves (see Section 24).

2 On 1985 through 1996 YT1100C models, remove the mainshaft,

29.3g Remove the mainshaft {left) and the countershaft {right)

countershaft, shift fork shaft and shift drum as a single assembly.

3 On VT1100C2, VT1100T and 1997-on VT1100C models, remove
the shift forks and transmission in the indicated sequence (see illus-
trations).

Inspection

4 Thoroughly wash the transmission components in clean solvent
and dry them off with compressed air.

29.3h Remove the Ct gear

298.3i Remnove the final drive gear
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29.6 Inspect the grooves in the shift drum and the tips and pin
guides of the shift forks (four-speed shown; five-speeds
have another shift fork)

1 Shift drum 3  Shift fork
2  Shift fork 4 Shift forkshaft

Shift drum, shift forks and shift fork shaft

Refer to ilfustration 29.6

5 Inspect the shift drum for evidence of insufficient lubrication and
inspect the edges of the grooves in the shift drum for excessive wear.
If the drum is worn or damaged, replace it. Measure the diameter of the
left shift drum journal and compare your measurement to the joumal
diameter listed in this Chapter's Specifications. If it’s smaller than the
limit, replace the shift drum.

6 Inspect the shift forks for distortion and wear, especially the fork
tips (see illustration). If they're discolored or severely worn they are
probably bent. If damage or wear is evident, check the shift fork
groove in the corresponding sliding gear as well. Inspect the guide pins
too. If the fork tips or the guide pins are wom or damaged, replace the

29.8a You'll need snap-ring pliers to disassemble
the transmission shafts

forks. Measure the inside diameter of the shift fork shaft bore and the
fork tip thickness of both forks and compare your measurements to the
dimensions listed in this Chapter's Specifications, If the shift fork shaft
bore is bigger than the limit or the tips are thinner than the limit, replace
the shift fork(s).

7 Inspect the shift fork shaft for excessive wear, evidence of poor
lubrication and straightness (roll it on a flat surface). See if the shift
forks slide freely and smoothly on the shaft. Measure the diameter of
the shaft and compare your measurement to the shift fork shaft diame-
ter listed in this Chapter's Specifications.

Countershaft and mainshaft
Refer to illustrations 29.8a, 29.8b, 29.8¢, 29.14a, 25.14b, 29.15
and 29.16

8 Disassembile the transmission shatfts. You'll need snap-ring pliers
to remove some of the parts from the shafts (see illustration). It's a

29.8b Lay out the mainshaft parts in the exact order in which
they're disassembled

1 Thrust washer 7 Snap-ring

2 Ms5gear 8 Spline washer

3 M5 spline bushing 8 M3gear

4  Spline washer 10 M3 gear bushing
5  Snap-nng 11 Mainshaft

6 M2/M4 gear

29.8¢ Lay out the countershaft parts in the exact order in which
they're disassembled

1 Chgear 9 C1 spline bushing
2 Snap-ring 10 Spline washer

3  Spline washer 11 Snap-ring

4 C4gear 12 C3gear

5 4 gear bushing 13 Snap-ning

6  Thrust washer 14 Spiine washer

7 Final drive gear 15 C2gear

8 Ctgear 16 C2 gear bushing



Chapter 2 Engine, clutch and transmission 2-61

29.14a In the left half of the crankcase, inspect the mainshaft
bearing (1) and the countershaft bearing (2)

good idea to discard all old snap-rings and install new ones when
reassembling the transmission. Carefully study each part befere
remaving it from the shaft; if the two sides of a part are not the same,
make sure you know which side faces which way before removing that
part. There are various ways to do this. One way to ensure that the
parts retain their correct relationship to one another is to "stack” them
on a long dowel, extension, etc. or to “thread” them on a piece of wire,
as they're removed. If you're still in doubt, label the bigger parts to
indicate which side faces left or right. Once you're confident that you
know how the transmission goes back together, carefully lay out the
parts in the order in which they were removed {see illustrations).

9  Inspect the gears, Check the gear dogs, gear dog holes and gear
teeth for cracks, excessive wear and other obvious damage. If a gear is
obviously worn or damaged, replace it, and replace its corresponding
gear an the other shaft too. Measure the inside diameter of each gear
and compare your measurements to the inside diameters for the vari-
ous gears listed in this Chapter's Specifications. If the inside diameter
of a gear is excessive, replace the gear.

10 Inspect the gear bushings. Check the surface of the inner diame-
ter of each bushing for scoring or heat discoloration or signs of poor
lubrication. If a gear or bushing is obviously damaged or worn, replace
it. Measure the inside and outside diameters of each bushing and
compare your measuremenis to the 1.D. and O.D. dimenstons for the
bushings listed in this Chapter's Specifications.

11 Inspect the mainshaft and countershaft. Check the splines and
sliding surfaces for wear and damage. If either shaft is worn or dam-
aged, replace it. Measure the diameter of each shaft at the gear and
bushing sliding surfaces. Compare your measurements to the main-
shaft and countershaft diameters listed in this Chapter’s Specifica-
tions, If either shaft is worn below the limit, replace it.

12 To calculate the gear-to-mainshaft clearance, subtract the shaft
diameter from the inside diameter of each gear. Compare your mea-
surements to the gear-to-shaft clearances listed in this Chapter’'s
Specifications. If the clearance is excessive, replace the gear and/or
the shatt, depending on which part is causing the excessive clearance.
Calculate the bushing-to-shaft clearances the same way and replace
the bushing(s} and/or shaft accordingly.

13 Repeat Step 12 for the gear-to-countershaft clearance.

14 Inspect the bearings for the shift drum and the transmission
shafts (see illustrations). Make sure they rotate smoothly and quietly.
If they're rough or noisy or loose, press them out of the cases and
press in new bearings, or have them replaced at a dealer service
department or motercycle machine shop.

15 Reassembly is the reverse of disassembly. Make sure that the il
holes on the spline bushings are aligned with the oil holes in the shafts
{see illustration}.

16 When you're done this is how the two assembled shafts should
look {see illustration).

29.14b In the right half of the crankcase, inspect the mainshaft
bearing (1), the output gear shaft bearlng (2}, the countershaft
bearing {(3) and the shift drum bearing (4)

29.15 When reassembling the countershaft and mainshaft, make
sure that the oil hole in each spline bushing is aligned with its
corresponding oil hole in the shaft

=

29.16 The assembled mainshaft and countershaft

1 M5gear 6 C1gear
2 M2/M4 gear 7 C3gear
3 M3gear 8 (C2gear
4 Mt gear 9 C4gear
5  Final drive gear 10 C5gear
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29.17a The flve-speed shift forks fit on their shaft like this; the
letters R and C identify the right and center forks

.. . and the "C" fork fits between the M2 and
M4 gears on the mainshaft

29.17¢c

Installation

Refer to iffustrations 29,.17a, 29.17b, 29.17c and 29.17d
17 Installation of the transmission is the reverse of removal (see
Hlustrations), noting the following points:

a} Lubricate all parts with engine oil before Installing them.
b} Don't forget the washer on the right end of the countershaft.

30.2 Remove the bushing, output gear and thrust washer {arrow)

29.17b On five-speeds, the "R” fork fits into the collar between

the C3 gear and the C2 gear on the countershaft, the “L” fork fits
into the collar between C4 and C5.. ..

ps -

29.17d Don't forget to install the end washer on the left end of the
mainshaft {(you should also have an end washer on the
right end of the countershaft)

c) Use the letters on the forks to position them correctly. On four-
speed transmissions, the forks are identified by a “C” (center) or
an “R" {right}, starting from the left side of the engine. The lefters
face the right side of the engine when installed. On five-speeds,
there is a third fork, but it is not identified by a lelter (see illustra-

- tion 29.17b). On these models, this third fork is installed to the left
of the other two forks (also fabeled “C” and “R").

d) Engage the guide pin on each shift fork with the groove in the shift
drum as you insert the shift fork shaft through the forks (see illus-
trations).

e) Don't forget the washer on the left end of the mainshaft (see illus-
tration).

18 After reassembling the case halves {see Section 24), make sure

that both shafis turn freely and the shift drum and shift forks function

correctly.

30 Output gear assembly - removal and installation

Removal

Refer to fllustrations 30.2, 30.4, 30.5 and 30.6

1 Remove the engine (see Section 5} and separate the crankcase
halves (see Section 24).

2  Remove the output gear, bushing and thrust washer from the
nght crankcase (see illustration).
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30.4 After the spap-ring has been removed, remove the damper
cam and spring (arrows) from the output drive gear shaft
{output gear assembly removed for clarity)

. | s 1 S
30.5 To detach the output gear assembly from the left crankcase
half, remove these three bolts (arrows)

3  Before the cutput gear assembly can be unbolted from the left
half ot the crankcase, the damper cam and spring must be removed
from the output drive gear shaft. A special spring compressor {(Honda
07964-ME90000) is needed to remove the snap-ring from the cutput
drive gear shaft. At the time of publication, this tocl was not available in
the USA. Take the left half of the crankcase to a Honda dealer and
have the service department remove the snap-ring from the output
drive gear shaft,

4 Remove the damper cam and spring from the output drive gear
shaft (see illustration).

5  Remove the thres output gear assembly retaining bolts (see illus-
tration).

6  Remove the oil orifice and O-rings (see illustration). Remove and
discard the old O-rings.

Inspection

Refer to illustration 30.11

7  Inspect the condition of the teeth and the gear dog holes on the
output gear. If they're damaged or excessively worn, replace the out-
put gear. Measure the inside diarneter of the output gear and compare
your measurement to the output gear |.D. listed in this Chapter's Spec-
ifications. If the indicated 1.D. exceeds the I.D. limit, replace the output
gear,

8 Inspect the bushing and replace it if it's worn or damaged.
Inspect the bushing I.D. and O.D. and compare your measurements to
the bushing 1.D. and O.D. If either measurement exceeds the I.D. or

30.11 Use a dial indicator to measure the output gear backlash

O.D. limit, replace the bushing.

9  Measure the diameter of the friction surface of the output drive
gear shaft and compare your measurement to the output drive gear
shaft diameter listed in this Chapter's Specifications. If the indicated
diameter of the shatt is smaller than the shaft diameter limit, have a
Honda dealer disassemble the output gear assembly and install a new
shaft.

10 Measure the free length of the spring and compare your measure-
ment to the spring free length listed in this Chapter's Specifications. If
the spring free length is less than the specified limit, replace the spring.
11 Place the output gear assembly in a bench vise. Using a dial indi-
cator and a suitable base, set the dial indicator next to the output gear
assembly with the probe touching the cutput drive gear shaft {see
illustration). Using the shaft holder (Honda 07923-6890101} or a suit-
able equivalent, rotate the output driven gear shaft back and forth and
measure the amount of backiash. Make this measurement at three
locations on the output drive gear shaft, average your measurements
and compare the average to the backlash listed in this Chapter's Spec-
ifications. If the indicated backlash is greater than or less than the
specified backlash, have the outpul gear assembly overhauled by a
Honda dealer,

Installation

12 Installation is the reverse of removal, Be sure to use new O-rings
on the oil onfice and tighten the output gear assembly retaining bolts
to the torque listed in this Chapter's Specifications.
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31 linitial start-up after overhaul

1 Make sure the engine oil level is correct, then remove the spark
plugs from the engine. Place the engine kill switch in the Off position
and unplug the primary {low tension} wires from the coils.

2 Turn on the key switch and crank the engine over with the starter
several times to build up oil pressure. Reinstall the spark plugs, con-
nect the wires and turn the switch to On,

3 Make sure there is fuel in the tank, then turn the fuel tap to the On
position and operate the choke.

4  Start the engine and allow it to run at a moderately fast idte until it
reaches operating temperature.

5  Check carefully for oil leaks and make sure the transmission and
controls, especially the brakes, function properly before road testing the
machine. Refer to Section 32 for the recommended break-in procedure.

32 Recommended break-in procedure

1 Any rebuilt engine needs time to break-in, even if parts have been
installed in their original locations. For this reason, treat the machine
gently tor the first few miles to make sure oil has circulated throughout
the engine and any new parts installed have started to seat.

2 Even greater cars is necessary if the esngine has been rebored or a
new crankshaft has been installed. In the case of a rebore, the engine
will have to be broken in as if the machine were new. This means
greater use of the transmission and a restraining hand on the throttle
until at least 500 miles have been covered. There's no point in keeping
to any set speed limit - the main idea is {o keep from lugging the
engine and to gradually increase performance until the 500 mile mark
is reached. These recommendations can be lessened to an extent
when only a new crankshaft is installed. Experiance is the best guide,
since it's easy to tell when an engine is running fresly. The following
recommendations can be used as a guide:
al 0 to 90 miles (0 to 150 km): Keep engine speed below 3,000 rpm.
Turn off the engine after each hour of operation and let it coof for
5 to 10 minutes. Vary the engine speed and don't use full throttfe.
b} 80 to 300 miles (150 to 500 kmy): Don't run the engine for long
periods above 4,000 rpm. Rev the engine freely through the gears,
but domn’t use full throttle.
c) 300 to 600 miles (500 to 1000 km): Don't use full throttle for pro-
longed periods and dorr’t cruise at speeds above 5,000 rpm.
d) At 600 mites (1,000 km): Change the engine oll and fifter. Full
thrattle can be used after this point.
3 It alubrication failure is suspected, stop the engine immediately
and fry to find the cause. If an engine is run without oil, even for a short
period of time, severe damage will occur,
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Specifications
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Coolant type ..veeeeeenee, See Chapter 1
Mixture ratio See Chapter 1

Radiator cap pressure rating
1985 through 1993 VT1100C. ...
1994 through 1996 VT1100C .. .
VT1100C2, VT1100T and 1997 -on VT11OOC

Thermeostatic fan switch
Starts to open CIrCUIt @b........cooiveiri e e e
Starts 10 close CIrCUIt @t ...t e

Coolant temperature sensor resistance
1685 and 1986

At 60 degrees C (140 degrees F) ...

Al 122 degrees C (252 degreeas F) ..o
1987 through 1996 VT1100C

At 50 degrees C (122 degrees F) ... iveniiseiiinecseee e smee s

At 100 degrees C (212 degrees F) ..o iiiinmnncnnnncns
VT1100C2, VT1100T, 18997-on VT1100C

At 80 degrees C (176 degrees F) ...

At 120 degrees C (248 degrees F) ..o cnees

Thermostat rating
Valve opening ternperature.............................
Valve fully open at... T
Valve travel (when fuIIy open)

Torque specifications

Coolant {emperature SeNSOT ... i e
Thermostatic fan switch .......
Water pump cover bolts............
Water pump hold-down BORS ..o e

73.5 to 103 kPa (0.75 to 1.05 kg/emz, 10.7 to 14.9 psi)
93 to 123 kPa (0.95 to 1.25 kg/cm?, 13.5 1o 17.8 psi)
108 to 137 kPa (1.1 to 1.4 kg/cmz, 16 to 20 psi)

93 to 97 degrees C (199 to 207 degrees F)
98 to 102 degrees C (208 to 216 degrees F)

104.1 chms
15.3 ohms

130 to 180 ohms
25 to 30 ohms

45 to 57 ohms
14 to 18 ohms

80 to 84-degrees C {176 to 183-degrees F)
95-degrees C (203-degrees F)
Not less than 8 mm (5/16-inch})

9 Nm {78 in-lbs)

18 Nm (156 in-lbs)
13 Nm (108 in-lbs}
13 Nm {108 in-lbs)
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3.2 Loosen the lower radiator hose clamp, pull off the hose and
drain the coclant inte a pan; on California models, detach
the EVAP canister vent hose (arrow}

1 General information

The models covered by this manual are liquid-cooled, The liquid-
cooling system uses a water/antifreeze mixture to carry away excess
heat produced during the combustion process. The cylinders are sur-
rounded by water jackets, through which the coolant is circulated by
the water pump. The water pump is mounted on the left side of the
crankcase and is driven by the ¢il pump shaft. Coclant is pumped
through a fiexible hose into the front cylinder. There, it flows through
the water jacket surrounding the front cylinder. Some coolant exits
through a smaller diameter pipe in the head and goes to the thermostat
housing: the rest exits the front cylinder through a connecting pipe 1o
the rear cylinder, where it again flows through the rear cylinder water
jacket, exits the rear cylinder through another pipe and flows through a
flexible hose to the thermostat housing. From the thermostat housing,
coolant flows down into the radiator (which is mounted behind the
front wheel, on the front of the frame, to take advantage of maximum
air flow), where it is cooled by the passing air, through ancther hose
and back to the water pump, where the cycle is repeated.

An electric fan, mounted behind the radiator and automatically
controfled by a thermaostatic switch, provides a flow of cooling air
through the radiator when the coolant temperature exceeds an upper
threshold.

The coolant termperature sending unit, threaded into the thermo-
stat housing, senses the temperature of the coolant and tuns on the
coolant temperature warning light on the instrument cluster when the
coolant temperature reaches a dangerous level.

The entire system is sealed and pressurized, The pressure is con-
trolled by a valve which is panl of the radiator cap. Pressurizing the
coolant raises its boiling point, which prevents premature boiling of the
cooclant. An overflow hose directs coolant from the radiator to the
reservoir tank when the radiator cap valve is opened by expanding
coolant. The coolant is automatically siphoned back to the radiator as
the engine cools.

Many cooling system inspection and service procedures are ¢on-
sidered part of routine maintenance and are included in Chapter 1.

Warning 1: Do not allow antifreeze to come in contact with your
skin or painted surfaces of the vehicle. Rinse off spills immediately with
plenty of water, Antifreeze is highly toxic if ingested. Never leave
antifreeze lying around in an open container or in puddles on the floor;
children and pets are atlracted by its sweet smell and may drink it.
Check with local authorities about disposing of used antifreeze. Many
communities have collection centers which will see that antifreeze is
disposed of safely.

3.4 Open up the clamps (arrows}) on the right side of the radiator;
detach any electrical wirlng (and the EVAP
hose on California models}

Warning 2: Do not remove the radiator cap when the engine and
radiator are hat. Scalding hot coolant and steam may be blown out
under pressure, which could cause serious injury, To open the radiator
cap, remove the cover located between the fuel tank and the steering
head on the right side of the bike. When the engine has cooled, place a
thick rag, like a towel, over the radiator cap; slowly rotate the cap coun-
terciockwise to the first stop. This procedure allows any residual pres-
sure to escape. When the steam has stopped escaping, press down on
the cap whife tumning counterclockwise and remove il.

2 Radiator cap - check

If problems such as overheating and loss of coolant occur, check
the entire system as described in Chapter 1. The radiator cap opening
pressure should be checked by a dealer service department or service
station equipped with the special tester required to do the job. If the
cap is defective, replace it.

3 Radiator - removal and installation

Refer to jllustrations 3.2, 3.4, 3.6 and 3.7

Warning: The engine must be complelely cool before beginning this
procedure.

1  Set the bike on its side stand. Disconnect the cable from the neg-
ative terminal of the battery.

2  Place a drain pan under the lower radiator hose, loosen the hose
clamp screw {see illustration), pull off the hose and drain the coolant.
On California models, detach the EVAP canister vent hose from the
radiator.

3  Remove the fuel tank (see Chapter 4) and the left steering head
cover (see Chapter 8).

4 Follow the wiring harness from the fan motor to the two-pin bilack
electrical connector on the left side, just behind the steering head. On
all models, the wires on both sides of this connector are blua/black
and green. Unplug the connector and carefully disentangle the fan
motor harness so it doesn't snag other wiring when the radiator is
removed. Also, if applicable, detach the wires for the horn and rear
brake light switch and, on California models, the EVAP hose, from the
right side of the radiator (see illustration}.

5  On 1985 and 1986 models, remove the upper radiator bolt.

6  On 1987 through 1996 VT1100C models, remove the two lower
radiator mounting bolts. On all models, remove the single radiator
cover mounting bolt (see illustration).
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3.6 Remove the single radiator cover bolt {(shown); on 1987
through 1996 VT1100C models, remove the two lower
radlator mounting bolts (not shown)

7 Loosen the hose clamp on the upper radiator hose and detach
the hose {see illustration).

8 Remove the upper radiator mounting boit (see illustration 3.7).

9  Lift up the radiator and disengage the two rubber insulators on
the lower edges of the radiator from the insulator brackets on the
frame.

10 Remove the radiator.

11 i the radiator is to be repaired or replaced, remove the insulators
and remove the fan assembly and the thermostatic fan switch (see
Section 4).

12 Carefully inspect the radiator for signs of leaks and any other
damage. If repairs are necessary, take the radiator to a reputable radi-
ator repair shop. i the radiator is clogged, or if large amounts of rust or
scate have formed, ihe repair shop will also do a thorough cleaning
job.

13 Make sure the spaces between the cooling tubes and fins are
clear. If necessary, Use compressed air or running water to remove
anything that may be ctogging them. If the fins are bent or flattened.
straighten them very carefully with a small screwdriver.

14 Inspect the radiator hoses for cracks, tears and other damage. Be
sure to replace the hoses if they are damaged or deteriorated.

15 Installation is the raverse of removal.

16 Refill the cooling system with the recommended coolant {see
Chapter 1).

3.7 Loosen the clamp and detach the upper hose from the
radiator, then remove the upper mounting bolt (arrows)

4 Cooling fan and thermostatic fan switch - check and
replacement

Check

Refer to iflustrations 4.1 and 4.3

1 If the engine is averheating and the cooling fan isn't coming on,
remove the right side cover (see Chapler 8) and check the 10A fan motor
fuse (see Chapter 9). If the fuse is blown, check the fan motor circuit for a
short to ground (see the Wiring diagrams at the end of this book). If the
fuse is good, locate the lan switch at the rear of the radiater (see illus-
tration). Warm up the engine, turm the ignition switch to OFF, unplug the
elactrical connector from the fan switch, ground the connector with a
jumper wire, turn the ignition switch to ON and note whether the fan
motor comes on, If the fan motor comes on, the fan switch is defective. If
the fan motor still doesn't come on, inspect the wiring and the connec-
tors {see Wiring diagrams), then check the fan motor itself.

2  To check the fan motor, remove the fuel tank {see Chapter 4),
remove the steering head covers (see Chapter 8), unplug the two-wire
black electrical connector (see Step 4 in Section 3} and, using a pair of
jumper wires connecled to the battery terminals, apply baftery voltage to
the fan-motor side of the connector. If the fan doesn’t come on, replace
the fan motor. If it does come on, the problem is in the wiring on the
switch side of the connector, or the fan switch itself is defective.

4.1 The thermostatic fan switch (A} and fan motor bracket
bolts {B); one bolt secures a ground wire and
some models have four bolts

-
N He

4.3 Heat the thermostatic fan switch in water with a thermometer
and, using an ohmmeter, note the temperatures at which the
switch closes and opens




3-4

Chapter 3 Cooling system

3  To check the fan switch, remove the switch (see Step 10}, sus-
pend it in a pan of water, heat the water and, using a cooking ther-
mometer and an ohmmeter, test the switch as shown (see illustra-
tion). Warning: Antifreeze is poisonous. Don't use a cooking pan. Note
the temperature at which the swilch closes the circuit and compare
this to th® temperature listed in this Chapter's Specifications. If the
switch doesn't perform as described, replace it.

Replacement

Fan motor

Refer to illustration 4.7

Warning: The engine must be completely coof before beginning this
procedure.

4 Disconnect the cable from the negative terminal of the battery.

5  Remove the radiator {see Section 3).

6  On 1985 through 1996 VT1100C models, remove the four bolts
securing the fan bracket to the radiator; on VT1100C2, VT1100T and
1997-on VT1100C models, remove the three bolts securing the fan
bracket to the radiator {see illustration 4.1). Note how the harnesses
for the fan motor and fan switch are routed and how they’re clamped
to the fan bracket and to the radiator; they must be correctly rerouted
before the radiator is installed. Separate the fan and bracket from the
radiator.

7  Remove the nut that retains the fan to the motor shaft (see fllus-
tration) and remove the fan blade assembly from the motor.

8  Remove the three nuts that secure the fan motor to the bracket
{see illustration 4.7) and detach the motor from the bracket.

9  Installation is the reverse of the removal procedure.

Thermostatic fan switch

Warning: The engine must be completely cool before beginning this
procedure.

10  Remove the radiator (see Section 3).

11 Make sure there's a new O-ring on the new switch,

12 Remove the old switch.

13 Screw in the new switch and tighten it to the torque listed in this
Chapter's Specifications.

14 Plug the electrical connector into the switch.

15 Install the radiator (see Section 3).

16 Check and, if necessary, add coolant to the system (see Chapter 1).

5 Coolant temperature warning system - check and
component replacement

Note: Before troubleshooting the coolant temperature warning system,
make sure that the coolant is at the correct level (see Chapter 1) and
there are no feaks in the system.

Check

Coolant temperature gauge (1985 and 1986 modeis)

1 These models are equipped with a coolant temperature gauge. If
the needle on the gauge is not indicating any temperature even when the
engine is warmed up to its normal operating temperature, remove the
fuel tank (see Chapter 4) and the steering head covers (see Chapter 8).

2 Disconnect the blue/green wire from the coolant temperature
sensor, ground it, turn the ignition switch to On and verify that the
coolant temperature gauge needle goes all the right (to H}.

3  |f the gauge needle now goes to H, but hasn't been indicating
any temperature recently, remove and check the temperature sensor
(Step 34).

4 If the needle doesn’t go to H when the blue/green wire to the tem-
perature sensor Is grounded, replace the gauge (see Chapter 9).

Coolant temperature indicator warning light (all other
models)

5  These models are equipped with a coolant temperature warning
light in the speedometer. The light comes on if the engine coolant

4.7 To detach the fan from the fan motor shaft, remove this nut
(center arrow); to detach the fan motor from the bracket,
remove these three nuts (arrows)

exceeds its normal operating temperature. The system consists of the
coolant temperature sensor (on the thermostat housing) that turns on
the warning light; the microprocessor {inside the speedometer) that
menitors the circuit between the sensor and the light {and switches the
light off as long as the sensor and circuit are good}; and the light itself.
If any of the components is defective, you will not know that the engine
is overheating. So, if the light either fails to come on, or comes on but
won't go off, check the system immediately.

1987 through 1996 VT1100C modeis

Note: Refer to the Wiring Diagrams at the end of Chapter 9.

6 Turn the ignition key to the ON pesition and watch the coclant
temperature warning light. 1t should come on for a few seconds, then
go off. This verifies that the coolant temperature warning system is
operating correctly.

7 lf the coolant temperature waming light doesn't come on momen-
tarity when the ignition key is tumed to ON, or if it stays on all the time,
check the system as follows.

8  First, remove the speedometer assembly (see Chapter 9), pull out
the temperature jindicator bulb and see if it's bad. If it's bad, install a
new bulb and recheck. {Do not install the speedometer until you have
completed the following tests, which require access to some of the
wires connected to the speedometer.)

9 |f the temperature waming light still fails to come on, turn the igni-
tion switch to ON and measure the voltage between the connector ter-
minals for the black/brown {positive) and green/black {negative) wires.
There should be battery voltage.

10 |f there is voltage, go to Step 12.

11 If there is no voltage, check the wiring harness for an open or
short circuit, or for a loose connection. Onge you have tracked down
and repaired the problem, proceed to the next Step.

12 With the ignition switch turned to ON, measure the voitage
between the connector terminals for the black/brown {positive) and the
green/white (negative) wires. There should be battery voltage for a few
seconds, then no veltage.

13 If there is battery voltage for a few seconds, then the voltage is
cut off, the temperature indicator warning light microprocessor (inside
the speedometer) is working satisfactorily. Remove and check the
coolant temperature sensor (Step 34},

14 If there is no battery voltage at all, the coolant temperature indica-
tor microprocessor is defective. Replace the speedometer (see Chap-
ter 9} and recheck. (The microprocessor is inside the speedometer and
cannot be replaced separately.)

15 I there is continuous battery voltage, i.e. it isn't cut off after a few
seconds, either the coolant temperature sensor is shorted or the
microprocessor for the coolant temperature indicator is shorted or
defective. Start with the sensor and verify that it is okay (see Step 34).
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16 If the sensor is okay, but there is still continuous battery voltage
between the black/brown and green/white wire connectors, the micro-
processor is detective, Replace the speedometer (see Chapter 9).

VT1100C2, VT1100T and 1997-on VT1100C models

Note: Refer to the Winng Diagrams at the end of Chapter 8,

17 Lower the sidestand and turn the ignition switch to ON.

18 Tum the ignition key to the ON position. The sidestand indicator
light and the oil pressure indicator light should come on. if the coolant
temperature indicator light also comes on, go to Step 29,

19 If the sidestand indicator and oil pressure indicator don't come
on, remove the speedometer assembly, separate the speedometer
from its metat case and, with the ignition switch tumed to ON, check
for battery voltage between the orange and green/black terminals.

20 If there is no voltage, either there is an open circuit in the crange
or black/brown wire between the six-pin connector at the spesdometer
and the fuse box, or there's a loose or corroded contact at one of the
connectors.

a! The speedomeler six-pin connector
tj The biack nine-pin connector for the speedometer (inside the con-
nector box, under the fuel tank, above the ignition coils)

cl The white six-pin fuse box connector {under the seat)
21 If there is battery voltage, proceed to the next Step.
22 M the sidestand indicator and oil pressure indicator DO come on,
remove the fuel tank (see Chapter 4) and the steering head covers (see
Chapter 8).
23 Disconnect the electrical connector from the coolant temperature
sensor and ground the connector terminal with a jumper wire,
24 Tum the ignition switch to ON and watch the coolant temperature
warning light. It should come on for a few seconds, then go ofi. This
verifies that the coolant temperature warning system is operating cor-
rectly. If the circuit is normal, remove and check the coolant tempera-
ture sensor (Step 34).
25 if the coolant temperature indicator light does not come on,
remove the speedometer assembly {see Chapter 9) and separate the
speedometer from its metal case.
26 Ground the blue/green terminal of the speedometer six-pin con-
rector, tum the ignition switch to ON and watch the coolant tempera-
ture indicator light again.
27 If the coolant temperature indicator light doasn't come on,
replace the speedometer.
28 If the coalant temperature indicator light comes on, there is an
open circuit in the blue/red wire betwesn the speedometer six-pin con-
nector and the coolant temperature sensor, or there is a loose or cor-
raded contact in the speedometer six-pin connector, or in the black
nine-pin connector inside the connector box.
29 If the indicator light doesn't go off with the ignition switch turned
to ON, remove the fuel tank {see Chapter 4) and disconnect the electri-
cal lead from the coolant temperature sensor.
30 Remove the speedometer (see Chapter 9), separate it from its
metal ¢case and unplug the six-pin connector,
31 Check for continuity between the green/blue wire at the six-pin
connector and ground.
32 [f there is continuity, there is a short in the green/blue wire,
33 If there is no continuity, remove and check the coolant tempera-
ture sensor (next Step). If the senscr is okay, replace the speadometer,

Coolant temperature sensor

34 Drain the coolant (see Chapter 1).

35 Remove the fuel tank (see Chapter 4).

36 Disconnect the electrical lead from the coclant temperature sen-
sor (it's mounted in the thermostat housing).

37 Remove the ¢oolant temperature sensor (see Step 11).

38 Suspend the temperature sensor in a pan of water, heat the water
and, using a cooking thermometer and an ohmmeter, test the sensor
{see illustration 4.3). Warning: Antifreeze is poisonous, Don’t use a
cooking pan. Note the temperature at which the resistance changes
and compare your observations to the sensor resistance listed in this
Chapter's Specifications. If the sensor doesn't operate as specified,
replace it.

Replacement

Coolant temperature sensor

Warning: The engine must be completely cool before beginning this
procedure.

39 Drain the coolant (see Chapter 1).

40 Remove the fuel tank (see Chapter 4) and the steering head cov-
ers (see Chapter B).

41 Disconnect the electrical lead from the coofant temperature sen-
sor.

42 Prepare the new coolant temperature sensor by wrapping the
threads with Teflon tape or by coating the threads with ATV sealant,
43 Unscrew the coolant temperature sensor from the thermostat
housing.

44 Install the new senseor and tighten it to the torque listed in this
Chapter's Specifications.

45 Reconnect the electrical connector to the sensor.

46 Refill the cooling system (see Chapter 1),

47 Install the fuel tank and steering head covers.

Speedometer
48 Refer to Chapter 9.

6 Thermostat - removal, check and installation

Removal

Refer to illustration 6.6

Warning: The engine must be completely cool before beginning this
procedure.

1 If the thermeostat is functioning correctly, the engine should warm
up quickly, within a few minutes {unless the temperature is cold), and
should not overheat (indicated by the coolant temperature warning
light coming on). If the engine does not reach normal aperating tem-
perature quickly, or if it overheats, the thermostat should be remaved,
checked and, if necessary, replaced.

2  Remove the fuel tank {see Chapier 4} and the steering head cov-
ers (sea Chapter 8}

3  On 1985 and 1986 models, remaove the upper radiator mounting
bolt and disconnect the upper radiator hose from the radiator.

4 Onall medels {except 1985 and 1986), remove the connector box
above the ignition coils and remove the ignition coils (see Chapter 5).
5  Drain the caoling system (see Chapter 1).

6  Detach the siphon tube {see illustration) from the radiator filler
neck.

7 On 1985 and 1986 models, remove the thermostat housing
bracket bolt, On 1987 through 1996 VT1100C models, remove the bolt

6.6 Back off the wire retainer and detach the siphon
tube from the radiator fitler neck
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6.12 Heat the thermostat in water with a thermometer
and note the temperatures when the thermostat
begins te open and opens fully

that secures the filler neck flange to the filler neck bracket. {On these
earlier models, it is not absolutely necessary to remove the two bolis
that secure the filler neck flange to the thermostat housing cover.)

8  ©On VT1100C2, VT1100T and 1997-on VT1100C models, remove
the two boits that secure the filler neck flange to the thermostat hous-
ing cover. Separate the filler neck Hange from the housing cover and
discard the old C-ring.

9 Remove the thermostat housing cover bolts and remove the
cover. On some medels, there may be a ground lead attached to one
of the bolts. Don't forget which bolts it's attached to.

10 Note how the thermostat is oriented in the thermostat housing,
then remove it trom the housing and discard the old O-ring.

Check

Refer to illustration 6.12

11 Remove any coolant deposits, then visually check the thermostat
for corrosion, cracks and other damage. If it was open when it was
removed, it is defective. Check the O-ring for cracks and other dam-
age.

12 To check the thermostat's operation, submerge it in a container of
water along with a thermometer (see illustration). Warning: Antifreeze
is poisonous. Don't use a cocking pan. The thermostat should be sus-
pended so it does not touch the container.

13 Gradually heat the water in the container with a hot plate or stove
and check the temperature when the thermostat first starts to open.
Continue heating the water and check the temperature when the ther-
mostat is fully open,

14 Compare your results to the specified thermostat opening tem-
perature rangs listed in this Chapter’s Specifications.

15 |f the thermostat does not open as described, replace it.

Installation

16 Install the thermostat into the housing, spring end first. On 1985
through 1996 VT1100C models, make sure that the rib on the thermo-
stat is aligned with the slot in the thermostat housing. On VT1100C2
models, make sure that the hole in the therrmostat is aligned with the
sealing bolt on the side of the thermostat housing; on VT1100T and
1997-on VT1100C models, make sure that the hole in the thermostat is
oriented toward the front end of the bike. Cn all models, make sure
that the flange of the thermostat fits into the greove in the thermostat
housing so that the thermostat flange is flush with the mating surface
of the housing.

17 Install a new O-ring in the groove in the thermostat housing cover.
18 Place the cover on the housing, install the cover screws and

tighten them securaly. If there was a ground lead attached to the one
of the cover bolts, don't forget to reatiach it.

19  On VT1100C2, VT1100T and 1997-on VT1100C models, install a
new O-ring on the filler neck ftange. Attach the filler neck flange to the
thermostat housing cover, install the flange-to~cover bolts and tighten
them securely.

20 On 1987 through 1996 VT1100C models, reattach the filler neck
flange to the mounting bracket and tighten the boit securely.

21 ©On 1985 and 1986 models, reattach the thermostat housing to the
mounting bracket and tighten the bolt securely.

22 Reattach the siphon tube to the radiator filler neck. If the wire
retainer is fatigued, replace it with a new retainer or with a hose ctamp,
23 ©n 1985 and 1986 models, reattach the upper radiator hose to
the radiator, install the upper radiator mounting bolt and tighten it
securely.

24 Install the steering head covers (see Chapter 8} and the fuel tank
{see Chapter 4).

25  Fill the cooling system with the recommended coolant {see Chap-
ter 1}.

7 Thermostat housing - removal and installation

Waming: The engine must be completely cool befare beginning this
procedure,

1 Remove the fuel tank (see Chapter 4) and the steering head cov-
ers (see Chapter 8).

2  On 1985 ang 1986 models, remove the upper radiator mounting
bolt and disconnect the upper radiator hose from the radiator.

3 On all models (except 1985 and 1986), remove the connector box
above the ignition coils and remove the ignition coils {see Chapter 5).

4 Drain the cooling system (see Chapter 1).

5  Detach the siphon tube from the radiator filler neck (see illustra-
tion 6.6).

6 On 1985 and 1986 models, remove the thermostat housing
bracket bolt, On 1987 through 1996 VT1100C models, remove the bolt
that secures the filler neck flange to the filler neck bracket.

7  Remove the two bolts that secure the filler neck flange to the ther-
mostat housing cover. Separate the filler neck flange from the housing
cover and discard the old O-ring.

B  Unplug the electrical lead from the coolant temperature sensor at
the thermostat housing.

9  Loosen the hose clamps and detach all hoses from the thermo-
stat housing.

10 Remove the thermostat housing.

11 Installation is the reverse of removal.

12 Fill the cooling system with the recommended coolant (see Chap-
ter 1),

8 Coolant reservoir - removal and installation

Refer to illustrations 8.4 and 8.5

1  The coolant reservoir is located behind the engine and in front of
the swingarm.

2 Drain the cooling system (see Chapter 1).

3 Remove the swingarm (see Chapter 8).

4 Remove the filler neck retaining bolt {see illustration), remove the
right side cover (see Chapter B}, slide back the wire retainer and detach
the filler neck from the filler hose.

5 Place a container under the reservoir to catch spilled coolant.
Detach the siphon tube (see illustration).

6 Remove the upper and lower reservoir mounting boits {see illus-
tration 8.5).

7  Pull the reservoir down and detach the breather tube.

8  Toremove the reservoir, pull it out of the frame to the rear.

9  lInstallation is the reverse of removal. Be sure to fill the cooling
system when you're done (see Chapter 1).
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8.4 Remove the filler neck bolt {upper arrow), slide back the
hose retainer (lower arrow) and pull the filler neck loose

9 Water pump - check, removal and installation

Check

Refer to illustration 8.1

1 Inspect the area around the water pump for coolant leaks. Try to
detarmine whether the feak is simply the resuit of a loose hose clamp
or deteriorated hose, or whether it's leaking from a damaged pump
cover O-ring or from the “weep hole” {coolant drainage passage) in the
underside of the pump body (see illustration).

2 |f the leak appears to be caused by a loose hose clamp, tighten
the clamp, clean up the areg, ride the bike and verify that the leak has
been fixed. If the leak appears to be caused by a damaged heose, drain
the coolant (see Chapter 1) and reptace the hose. If the pump is leaking
from a bad cover O-ring, replace the O-ring. If the pump is leaking from
the weep hole, replace the pump.

3 If there is any sign of oif in the area around the water pump, the
pump housing O-ring may be damaged. Remove the pump and
replace the pump housing O-ring.

o ' ? I - o !
8.5 Disconnect the reservoir siphon tube and lower bolt (arrows),
then remove the upper bolt {not shown), pull down the

reservoir and disconnect the breather tube

Removal, inspection and O-ring replacement
Refer to illustrations G.5, 9.6, 9.9, 9.10, 8.11 and 9.12

Note: The water pump on these madels can’t be overhauled; if it's
leaking, it must be replaced.

4 Remove the engine (see Chapter 2).

5  On all models, loosen the hose clamp and pull off the hose that
connects the pump's metal outlet pipe to the rear cylinder (see illus-
tration). On 1985 through 1996 VT1100C models, this metal outlet
pipe has a one-into-two junction: one pipe is connected to a hose
leading to the rear cylinder, as on later models; the cther pipe runs
along the left side of the crankcase and is connected to the front cylin-
der by another hose. On these models, loosen the hose clamps,
detach the bath front and rear hoses from their respective pipes, then
remove the bolt from the bracket that attaches the front cylinder pipe
to the crankcase.

6  Remove the pump and cover retaining bolts {see illustration) and
remove the pump cover.

7 Try to wiggle the water pump impetler back-and-forth and in-and-
out. lf you can feel movement, the water pump must be replaced.

B o

9.1 If coolant is leaking from the weep hole (érrow). the
mechanical seal has failed; replace the water pump

9.5 Disconnect the water pump hose (arrow) from the pipe
- {on 1985 through 1996 models, disconnect the front
cylinder's watar pump hose as well) . ..
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9.6 .. .remova the pump cover bolts {(A) and the
mounting bolts (B) ...

9.10 Replace the pump if the impeller is heavily corroded;
use a new O-ring on the cover

8 Inspect the impeller blades for corrosion. If they are heavily cor-
roded, replace the water pump and flush the system thoroughly (it
would also be a good idea to check the internal condltlon of the radia-
tor).

9  Toremove the pump, simply pull it out (see ||Iustrat|on) Remove
and discard the old O-ring.

10 Install a new O-ring in the pump cover {see illustration); even if
you're planning to reuse the same pump, remove the old O-ring and
install a new one.

11 Install the pump cover and the pump cover bolts {see illustra-
tion) and tighten the cover bolts to the torgue listed in this Chapter s
Specifications.

12 Remove the metal outlet pipe from the pump cover (see illustra-
tion). Remove and discard the old pipe O-ring. Install a new O-ring and
protect it with a little oil, then install the metal outlet pipe in the cover.

Installation

Refer to jllustration 9.14

13 Before installing the pump, smear a little engine oil on the pump
housing O-ring.

9.9 ... and pull cut the pump; replace the O-ring (arrow)
with a new one

9.11 Install the cover and the cover bolts (the two holes without
. bolts are the holes for the pump bolts)

SR

9.12 Install a new O-ring on the outlet pipe {arrow)
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9.14 When installing the water pump, align the slot on the
end of the water pump shaft with the ridge on the
end of the ¢il pump shaft (arrows)

14 The water pump is driven off the left end of the oil pump shaft.
Make sure the slot in the pump shaft is engaged properly with the ridge
on the end of the oil pump shaft (see illustration}.

15 Reattach the coolant hose(s) to the metal outlet pipe and tighten
the hose clamps securely. On 1985 through 1996 VT1100C models,
reattach the front cylinder pipe bracket to the crankcase and tighten
the bolt securely.

16 linslall the engine {see Chapter 2).

17  Fill the cooling system with the recommended coolant (see Chap-
ter 1), ride the bike and check for leaks.
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Fuel and exhaust systems

Contents

Section

A cheaner housing - removal and instalfation ... [
Axr fiter glement - servicing .. e ... See Chapter 1
Ar intake ducts - removal and rnstailatnon
Carburetor overhaul - general information........
Carburetors - disassembly, inspection, cleanlng

2and rEaSSEMBIY....cr i s 13
Carburetors - removal and installation... e 12
Crankcase emission control system - descnp!ion check

and component replacement..........ccocciinirn e 4
Evaporative emission control system (Califomia models) -

description, check and component replacement ..................... S
Exhaust system - removal and installation..........ccceeeiviviiiirene. 15

Section

Fuel pump system - check and component replacement ............. 9
Fuel system - check and filter replacement .................... See Chapter 1
Fuel tank - cleaning and repair.........
Fuel tank - removal and Installation.
General information... o "
Idle fuel/air mixture - adjustmenl e 14
ldle speed - check and adjustmenl See Chapler 1
Sub-air cleaner - removat and installation ..................................... 8
Throttle cable and choke operation ~ check

and adjustment ... . .. Sea Chapler 1
Throttle cables and gnp - removal :nstallahon and adjusiment 10

Specifications

Carburetors
Type
1987
49-Slate ..
Cahfomla .
1988 through 1996 VT11OOC
49-State ..
Cahfornla
VT1100C2
49-State
1996 ON...eeecriceiireeers e e sesrsrsre s rera e rs s ssnsarar s seneesne st trrnaesenssen
Califormnia

196 ONireeiires et rrredteeirers ettt errrr v e bte e rrreresstemera s reasammenss
1997-on VT1100C
4G-S1ate/Canaa ..v.cveerviiiiiree e srte e rr s ssse st s e e erer s reennen
CAITOMUA. .1 e e erree e e et rrr ey rbat s rme e st aer s s ga s temntes
VT1100T
49-State/Canada
(07T T4 o T OO P SO

VD7DA (VD7EA)
VD7DC (VD7FA)

VDGAA
VDGAB

VDGAB
vDGBB
VDKBA
VDKBB

VDKCA
VDKCB

VDK2A
VDK2B

VDKHA
VDKJA

VDKFA
VDKGA
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Carburetors (continued)
Float level

1986 on (Al MOEIS) vveevir it
Main jet
1985

L (o) TR U PRSPPI

R PP TPROU
1988 through 1996 VT1100C ...
VT1100C2 and VT1100T

1997-on VT11 OOC B TSRS VTP
Slow jet (except 1985 and 1986) .............................................................
Pilot screw
Initial opening
L L T O PP PN

1987 and 1988 .. .
1989 through 1996 VT11OOC
VT1100C2

1996 on......

1997 -on VT1 1000

VT1100T... “
High almudeadjuslment
Fuel pump
Discharge volume (minimum)
1985 and 1986 ... e e e
1987 through 1993 ......
1994 through 1998 VTT100C ... et
VT1100C2
1995 ...
1996 on .
VT1100T and 199? on VT1 1OOC

Torque specifications
Exhaust pipe- to—cylinder head mounting nuts
VT110002 VT1100T

9.0 mm (0.38 inch)
9.2 mm {0.36 inchy)

148
145
140
158
165

175
180
178
42

3 turns out
2-1/4 turns out
3 turns out
2-3/4 turns out

1-3/4 turns out
1-1/2 turns out
2 turns out
2-1/2 turns out
1/2 turnin

650 cc (22 ounces) per minute
700 cc {24 ounces) per minute
800 cc (27 ounces) per minute

650 cc {22 ounces) per minute R
800 cc (27 ounces) per minute
800 cc (27 ounces) per minute

25 Nm (18 ft-ibs)
23 Nm (17 fi-Ibs)

1 General information

2 Fuel tank - removal and installation

The fuel system consists of the fuel tank (and, on 1985 and 1986
models, the auxiliary fuel tank, under the seat), the fue! valve, the fue!
pump, the fuel filter, the carburetors, the hoses connecting these com-
ponents, and the accelerator cables,

All motorcycles covered in this manual use Kethin constant-veloc-
ity carburetors with butterfly-type throttle valves. For cold starting, an
enrichment circuit is actuated by a choke lever mounted on the han-
diebar.

The exhaust system routes the exhaust gases through a pair of
exhaust pipes and mufflers,

Some of the fue! system service procedures are included In
Chapter 1 as routine maintenance items.

Warning: Gasofine (pelrol) Is extremely flammable, so take extra pre-
cautions when you work on any part of the fuel system. Don't sSmoke or
allow open flames or bare light bulbs near the work area, and don't
work in a garage where a natural gas-type appliance (such as a water
heater or clothes dryer) is present. If you spill any fuel on your skin,
rinse it off immediately with soap and water. When you perform any
kind of work on the fuel system, wear safety glasses and have a fire
extinguisher suitable for class 8 fires (ffammabile liquids) on hand.

1 Support the bike securely 50 it can't be knocked over during this
procedure.

2  Remave the seat (see Chapter 8),
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2.25 Remove the front fuel tank mounting bolt {arrow) and collar;
replace the rubber insulator if it's damaged

1985 and 1986 models

Note: These models have two fuel tanks - a conventional main fuel
tank, and an in-the-frame auxiliary fuel tank focated behind the engine,
under the seat.

Main fuel tank

3 Remove the left side cover-{see Chapter 8).

4 Turn off the fuel valve. Disconnect the fuel inlet line from the fuel
pump, turn on the fuel valve and drain the main fuel fank into a clean
container.

5  Remove the four fuel tank cover bolts, lift up the cover, unpiug the
electrical connectors from the fuel gauge and the coolant temperature
gauge and remove the cover,

6 Remove the two front and single rear fuel tank mounting bolts.

7  Disconnect the fuel hose from the auxiliary fuel tank and plug the
auxiliary fuel tank pipe with a rubber plug.

8  Raise the maln fuel tank, disconnect the fuel tank breather tubes
and remove the tank.

9 Installation is the reverse of removal. After the tank is installed and
everything is hooked up, check for leaks before riding.

Auxiliary fuel tank

10  Remove the main fuel tank (see Steps 3 through 8).

11 Removae the rear wheel (see Chapter 7).

12  Remove the rear fender {see Chapter 8).

13 Unplug the slectrical connectors from the fuel tank sending unit.
14 Turn o the fuel valve and remove tha fuel vaive knob.

2.27a Lift the tank slightly, release the fuel hose clip and detach
the hose (arrow) from the fuel valve

i

2,26 Remove the rear fuel tank mounting bolt {arrow)} and washer;
replace the rubber insulator if it’s damaged

15 Remove the voltage regulator/rectifier from its bracket (see Chap-
ter 9).

16 Disconnect the fuel inlet pipe from the fuel pump.

17 Remove the nut from the fuel filter bracket and detach the bracket
from the auxiliary fue! tank.

18 Disconnect the auxiliary fuel tank outlet hose from the fuel filter.
19 Remove the battery (see Chapter 9).

20 Remove the spark unit and the battery holder.

21  Remove the auxiliary fuel tank mounting bolt.

22  Move the auxiliary fuel tank to the rear and remove it from the
frame.

23 Installation is the reverse of remaval, Make sura that the tank
mounting stays are carrectly seated on the rubber insulators,

All other models

Refer to ilustrations 2.25, 2.26, 2.27a and 2.27b

24 Turn the fuel valve to OFF.

25 Remove the front fuel tank mounting bolt and collar (see illusira-
tion). Remove and inspect the rubber grommet. If it's cracked, torn or
deteriorated, replace it.

26 Remove the rear tank mounting boit {see iHustration) and
washer. Remove and inspect the rubber insulator bushing. If it's
cracked, torn or deteriorated, replace it.

27 Hold a pan under the fittings to catch drained fuel, lift up the tank
and disconnect the fuel hose from the fuei tap and, on California mod-
als, the breather tube from the right side of the tank {see illustrations).
28 Remove the tank from the bike. Warning: Pour the drained fuel

from the right side of the tank
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the air cleaner duct

intc a safe fuel storage container. Don't leave it in the drain pan.

29 It you're going to have the tank professionally cleaned, or if you're
going to replace it, unscraw the fuel valve nut and remove the fuel
valve, the O-ring and the strainer. Discard the old O-ring.

30 Clean the fuel strainer screen thoroughly and inspect it. if the
strainer is clegged, tomn or otherwise damaged, replace it.

31 Install the strainer, a new O-ring and the fuel valve in the tank and
tighten the fuel valve nut securely,

32 Before installing the tank, inspect the fuel hoses and the rubber
tank insulators on the frame. If the hoses or insulators are cracked,
hardened, or otherwise deterorated, replace them.

33 Installation is the reverse of removal. Make sure the tank is cor-
rectly seated on the rubber insulators and make sure it doesn't pinch
any control cables or wire harnesses.

3 Fuel tank - cleaning and repair

1 All repairs to the fuel tank shoutd be carried out by a professional
who has experience in this critical and potentially dangerous work.
Even after cleaning and fiushing ot the fuel system, explosive fumes
can remain and ignite during repair of the tank.

2 If the fuel tank is removed from the vehicle, it should not be
placed in an area where sparks or open flames could ignite the fumes
coming out of the tank. Be especially careful inside garages where a
natural gas-type appliance is located, because the pilot light could
cause an explosion.

4.4 These bolts (arrows) secure the breather hose adapter
to the left crankcase cover

4.3 These two hoses are connected to the crankcase
breather separator

4 Crankcase emission control system - description,
check and component replacement

Description

Refer to iffustration 4.1

1 The closed crankcase emission control system prevents
crankcase emissions from escaping into the atmosphere by routing
blow-by gas from the rear cylinder head through a hose into the
crankcase breather separator (see illustration). Biow-by gas is routed
from the separator through another hose to the air cleaner housing,
where it's mixed with fresh intake air. Finally, the blow-by is drawn into
the intake ducts, through the carburetors and into the combustion
chamber, where it is burned.

Check

Refer to illustrations 4.3 and 4.4

2 Inspect the condition of the crankcase breather separator {see
illustration 4.1). If it's cracked, deteriorated or otherwise damaged,
replace it.

3 Inspect the condition of the system hoses (see illustration).
Make sure that there are no cuts or tears in the hoses and all connec-
tions are tight. if the hoses are worn or damaged, replace them.

4 Inspect the left crankcase cover breather pipe adapter (see illus-
tration) and the area around R for oil leaks. If there are any , replace
the C-ring as descnbed below.

Component replacement

Crankcase breather separator

Refer to itlustration 4.5

5  Disconnect the upper breather hose' that goes to the air cleaner
hausing from the breather separator and remove the separator hold-
down screw (see illustration),

6  Lift up the separator and disconnect the lower breather hose from
the separator {the hose goes to the T-fitting for the front and rear
crankcase breather hoses).

7 Installation is the reverse of removal.

Left crankcase cover breather pipe adapter O-ring

Aefer to iflustrations 4.9a, 4.9b and 4.711

8 Remove the breather pipe adapter bolts (see lllustration 4.4).

9  Detach the adapter from the left crankcase cover and remove the
dowels {see Wustrations). Put the dowels In a container so you don't
lose them.

10 Slide back the wire retainer and detach the pipe from the breather
hose {see illustration 4.9a).
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4.5 Remove the breather separator retaining écrew. disconnect the
upper hosae, lift up the separator and disconnect the lower hose

4.9a Detach the adapter from the left crankcase cover, slide the
retainer (arrow)-back and pull the pipe out of the breather hose

4.9b Remove the adapter dowel pins (arrows) and
put them in a container

11 Pull the pipe out of the adapter {see illustration) and sither
remove the old O-ring {from the pipe, or dig it out of the adapter (it
could be on the pipe or stuck inside the adapter).

12 Lubricate the new O-ring with clean oll and install it on the pipe.
13 Push the pipe back into the adapter.

5.1 The EVAP canister is located hetow the radiator; make sure
that all hoses are in good condition and are securely
attached to the canister

4.11 Pull the pipe out of the adapter and replace the O-ring

14 Installation is the reverse of removal. Don't forget to tnstall the
dowel pins. Tighten the adapter bolts securely, If the wire retainer that
secures the hose breather hose 1o thé pipe is fatigued, replace it with a
new retainer or a hose clamp.

Breather hoses ] .

15 I you're replacing any of the three hoses, carefully note how
they're routed belore removing them and route the new hose(s) exactly
the same way.

5 Evaporative emission control system [California
models}) - description, check and component
replacemenf ™~

Description

Refer to iflustrations 5.1 and 5.2

Note: The first step in familiarizing yourself with the specific system
configuration on your machine is to refer to the vacuum hose routing
diagram on the inside of the left side cover.

1 On California modals, an evaporative emission control (EVAP}
systern captures raw hydrocarbon vapers from the carburetor float
bowls and the fuel tank when the engine is not running. The vapors are
stored in a canister located below the radiator (see illustration). When
the engirie is started, these vapors are routed from the canister into the
combustion chambers and burned.
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L %
il B T, o
5.2 The carburetor air vent control valve Is located on the right
side of the carburetors; the forward hase {right arrow) goes to the
vacuum port for the right carburetor and the upper hose (left
arrow) goes o the three-way joint pipe between the carburetors

2  The EVAP system js controlied by the carburetor air vent (CAV)
control valve {see illustration) and the purge control valve. When the
engine is starled, both valves are opened by intake vacuum. Vacuum
from the front intake opens the carburetor air vent valve, venting the
carburetor float bowls through the air vent valve to the canister; vac-
uum from the rear intake opens the purge contro! valve, drawing
vapors from the canister through the purge control vaive into the
intakes. When the sngine is turned off, intake vacuum is cut, closing
the valves, The principal comporents of the EVAP system have
changed little since 1986. If you're inspecting or servicing the EVAP
system on a 1985 model, it has a purge control valve but it doesn't
have a "vacuum air control valve" {Honda's original name for what
since 1994 has been referred to as the "carburetor air vent control
valve," which is the terminology used here); the vacuum air control
valve/carburetor air vent control vaive was added in 1986.

3 When the fuel inside the carburetor float bowls heats up, vapors
from the float bowis are pushed into the canister. When fuel inside the
fue! tank heats up, vapors from the fuel tank are pushed into the canis-
ter. These vapors are stored in the canister until the next time the
engine is started, : o

4 Periodically, inspect the hoses connecting the canister, the carbu-
retor air vent conirol valve and the purge control valve and the carbure-
tors {refer to the vacuum hose routing diagram inside the left side cover).

Check and component replacement

5 Remove the fuel tank {see Section 2).

6 Remove the left side cover (see Chapter 8) and refer to the vac-
uum hose routing diagram on the inside of the cover for the following
inspection and compenent tests.

7  Make sure that all the-hose connections are tight, the hoses are in
good condition and none of the hoses are kinked. If any of the hoses
are tom, frayed or gtherwise deteriorated, replace them.

Carburetor air vent contrel valve -

Refer to illustrations 5.8 and 5.8

Note: You will need a vacuum pump/gauge and a pressure
pump/gauge to do the following test. If you don't have these tools,
have the carburetor air vent contrel valve checked by a dealer service
department.

8 Mark the four hoses attached to the carburetor air vent control
valve to ensure cormect reassembly, then disconnect the upper hoses
(see lliustration 5.2) and lower hoses (see lllustration) from the car-
buretor air vent control valve and remaove the vaive.

9  Connect a hand-held vacuum pump/gauge to the vaive port {see
iflustration) for the hose which goes to a vacuum port on the right car-

| id i i —— — 'i_‘:-_;k"
5.8 This hose (arrow) vents the air vent control valve
to the atmosphere

buretor (front cylinder). Appiy 2560 mm Hg (9.8 in-Hg) and verify that the
valve holds vacuum. If it doesn't, replace the vaive.

10  Connect the vacuum pump/gauge to the air vent port on top of
the valve, apply 250 mm Hg (2.8 in-Hg) and verify that the valve holds
vacuum. If it doesn't, replace the valve.

11 Reconnect the vacuum pump/gauge to the port for hose that
goes to the right carburetor vacuum port and connect a hand-operated
{no compressed airl) pressure pump/gauge to the air vent port. Apply
250 mm Hg (9.8 in-Hg) vacuum to the lower port, pump some air into
the air vent port and verify that air exits from the pon for the hose
which goes to the air vent joint pipe between the carburetors. If it
doesn't, replace the valve, o

12 If the carburetor air ven! control valve fails to perform as
described, replace it. Make sure that the hoses are reattached to the
valve as indicated by the vacuum hose routing diagram label on the left
side cover. Install the left side cover and the fuel tank.

Purge control vaive

Refer to iliustration 5,14

Note: You will need a vacuum pump/gauge and a pressure
pump/gauge fo do the following tests. If you don't have these toofs,
have the purge controf valve checked by a dealer service department,
13 The purge control valve is located in the extreme forward area
between the front cylinder head and the radiator, on the right side,

To open air
To carburetor
air joint plpe
e
To evap canister

/

To right carburetor

5.9 Carburetor air vent control valve {California models)




Chapter 4 Fuel and exhaust systems 4-7

To 3-way joint at carburetors
e

To evap
canister

2312 4-5.14 HAYNES

To carburetor vacuum port

5.14 Purge control valve {California models)

directly below the cooling system pressure cap and behind a frame
gusset. Mark the three hoses attached 1o the purge control valve to
ensure correct reassembiy, then disconnect all three hosas from the
purge control valve and remove the valve.

14 Connect a hand-held vacuum pump/gauge to the output port
(see illustration) for the hose which goes to the three-way joint and
then to the carburetors, Apply 250 mm Hg (9.8 in-Hg} vacuum and ver-
ify that the valve holds this vacuum. If it doesn't, replace the vaive,

15 Disconnect the vacuum pump from the cutput port and connect it
to the port for the hose which goes to the vacuum port of the left car-
buretor (rear cylinder). Apply 250 mm Hg (9.8 in-Hg} vacuum and verify
that the valve holds the vacuum, [f it doesn't, replace the valve.

16 Connect a hand-held pressure pump/gauge to the port for the
hose which goes to the EVAP canister. Apply 250 mm Hg (9.8 in-Hg)
vacuum to the port for the rear cylinder carburetor and pump air into
the port for the canisier. Air should flow through the valve and out the
output port to the three-way joint hose, if it doesn't, raplace the vaive.
17 W the purge control valve fails to perform as described, replace it.
Make sure that the hoses are reattached to the valve as indicated by
the vacuum hose routing diagram label on the left side cover. Install
the left side cover and the fuel tank.

EVAP canister
Rafar to ilfustration 5.19

18 Detach the hoses from both ends of the canister {see illustra-
tion 5.1).

e | e
6.19 Crankcase breather hose (A); air cleaner housing rear
mounting bolt {B); fuel cutlet hose {C)

5.19 To detach the EVAP canister, disconnect the hoses at each
end and remove the mounting bolts (arrows)

19 Remove the canister mounting bolts and remove the canister (see
illustration).
20 Installation is the reverse of removal,

6  Air cleaner housing - removal and installation

1 Remove the seat (see Chapter 8).
2 Remove the main fuel tank (1985 and 1986 models) or the fuel
tank (see Section ).

1985 and 1986 models

3 Unhock the rubber cover from the air cleaner housing.

4 Detach the electrical harness for the fuel and coolant temperature
gauges from the clamp on the housing.

%  Remove the three air cleaner housing mounting bolts.

6  Lift the housing slightly, stide back the wire retainers for breather
hose and drain tube and detach both from the afr cleaner housing.

7 Remove the air cleaner housing.

8 Installation is the reverse of removal.

1987 and later models

Refer to ilustrations 6,19, 6.21 and 6.22

9  Remove the side covers (see Chapter 8).

10 Remove the battery (see Chapter 9.

11 Remaove the fuse box cover (sea Chapter 9}, the fuse box retaining
bolts and the fuse box.

12 Remove the ignition control module (see Chapter 5).

13 Detach the starter motor cable and ground cable from the battery
heolder.

14 Remove the battery holder (see Chapter 9).

15 On 1987 through 1996 VT1100C models, remove the rear fender
{see Chapter 8).

16  On VT1100C2, VT1100T and 1997-on VT1100C models, remove
the swingarm (see Chapter &).

17 On 1987 through 1996 VT1100C models, remove the bolt that
attaches the coolant reservoir filler neck to the air cleaner housing.

18 On 1987 through 1996 VT1100C models, remove the connector
box cover and unpiug the electrical connectors. On VT1100C2 models,
detach the electrical connector bracket from the top of the air cleaner
housing {see Section 13 in Chapter 1} and set the bracket and har-
nesses aside. If the bracket still interferes with the air cleaner, clearly
label and unplug the connectors and disengage them {rom the bracket.
19 Detach the crankcase breather hose from the front nght comer of
the air cleaner assembly (see illustration).

20 Remove the tool kit.
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6.21 Remove the piug from the alr cleaner housing drain tube
and pull the tube out of its guide

21 Disengage the lower end of the air cleaner housing drain tube
from its guide on the frame (see illustration).

22 Detach the fuel hoses from the fuel filter and fuel pump {see illus-
tration).

23 Remove the two front air cleaner housing mounting bolls and
remove the single rear housing mounting bolt {see lllustration 6.19).
24 Loosen the clamp that secures the air intake duct to the air
cleaner housing and disengage the duct from the air cleaner housing.
25 Remove the air cleaner housing.

26 Detach the fue! pump and fue! filter assembly from the underside
of the air cleaner assembly {see Section 9).

27 Installation is the reverse of removal.

7 Air intake ducts - removal and installation

Refer to illustration 7.4

1 Remove the seat (see Chapter 8).

2  Remove the fuel tank (see Section 2).

3  Remove the crankcase breather separator (see Section 4).

4 Loosen the three clamp screws (see lllustration) and remove the
air intake ducts.

5  Installation is the reverse of removal.

8 Sub-air cleaner - removal and installation

Note: This procedure applies only to VT1100T and 1997-on VTT1100C
models.

1 Remove the seat (see Chapter 8).

2 Remove the fuel tank (see Section 2.

3 Remove the air intake ducts (see Section 7).

4 The sub-air cleaner is the small black box sandwiched between
the upper frame cressmember and the carburetors. To remove the
sub-air cleaner, simply detach the sub-air cleaner hoses from both car-
buretors and remove the sub-air cleaner assembly.

5 Installation is the reverse of removal.

9 Fuel pump system - check and component
replacement

Warning: Gasoline (pelrol) is extremely flammable, so take extra pre-
cautions when you work on any part of the fuef system. Don’t smoke or
allow open flames or bare light bulbs near the work area, and don't
vOrk in a garage where a nalural gas-type appliance (such as a water

6.22 Disconnect the fuel pump wires {A) from the relay,
disconnect the filter hoses (B} and pump hoses {C},
then remove the air cleaner housing

heater or clothes dryer) is present. If you spill any fuel on your skin,
rinse it off immediately with soap and water. When you perform any
kind of work on the fuel system, waar safety glasses and have a fira
extinguisher suitable for class B fires (lammable liquids) on hand.

System check

1985 and 1986 models

1 Remove the right side cover (see Chapter 8) and locate the fuel
cut-off relay, nght below the battery. The relay has three wires: black,
blue, and black/blue.

2  Touch the positive probe of a volimeter to the terminal for the
black/blue wire and the negative probe to ground. Make sure the kil
switch is on, then turn the ignition switch to ON and verify that there is
no voltage.

3 Press the starter button momentarily and verify that there is con-
tinuous voitage.

4 If the relay fails either test, replace it.

All other models

5  Make sure that the ignition switch is off before proceeding.

8  On 1987 through 1983 models, remove the left side cover (see
Chapter 8} and unplug the two fuel pump electrical connectors, a white
three-pin connector {black, blue/yellow and black/yellow wires) and a
single-pin connector (green wire).

1' W F : 3 :- - Iy / L.
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7.4 The air intake duct is secured by three clamps
{right carburetor clamp shown)
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10.2 Before opening up the switch housing, loosen the throttle
cable-to-switch housing locknuts (arrows)

7 0On 1994 and later models, remove the seat (see Chapter 8), dis-
connect the fuel cut-off relay from its mounting stay and unplug the
relay connector.

8  Tum the ignition switch to ON and check for voltage between the
following terminals: Cn 1987 through 1993 medels, check for voltage
between the terminals for the black (positive) and green (negative)
wires. On 1994 and later models, check for voltage between the termi-
nal for the black (positive) wire and ground. Cn all modeis, there should
be battery voltage with the ignition switch turned to OM.

9  if thera is no voltage on a 1987 through 1993 model, check the
circuit for a break in the wiring or a lcose or corroded connection,

1994 and later models only

10 If there is no voltage on a 1994 or later model, check the black
wire for a break or a lcose or carreded connection.

11 If there Is voltage, check for continuity between the terminal for
the black/blue wire and ground.

12 If there is continuity between the terminal for the black/blue wire
and ground, replace the fuei cut-off relay.

13 If there is no cantinuity, short the retay connector terminals for the
black and black/blue wires with a jumper wire, disconnect the black 2-
pin fuel pump connector and, with the ignition switch turned to ON,
check for battery voltage between the terminals for the black/blue and
green wires.

14 If there is battery voltage, replace the fuel pump.

15 |If there is nc battery voltage, check for an open circuit or loose
connection in the black/blue and green wires.

Fuel pump discharge volume check

16 The fuel pump system may check out okay but still deliver poor
performance. It the engine lacks power or accelerates poorly, the fuel
pump may be wearing cut. Check the fue! pump discharge volume as
follows.

1985 and 1986 models

17  Make sure that the ignition switch is off.

18 Remove the right side cover (see Chapter 8) and locate the fuel
pump relay below the battery (it has three wires: black, blue, and
black/blue). Unplug the connector for the fuel pump relay and short the
terminals for the black and black/blue wires.

19 The fuel pump is mounted on the frame, right in frent of the relay.
Disconnect the fue! outlet hose from the pump, install a short section
of hose in its place and put a graduated beaker under the other end of
the hose.

20 Turn the ignition switch to ON and let fuel flow into the beaker for
five seconds, then tum the ignition switch to OFF.

10.3a Remove the switch housing retaining screws from the
underside of the lower half of the housing, then open
up the switch housing

21 Multiply the amount in the beaker by 12 to determine the fuel
pump discharge volume and compare your measurement to the dis-
charge volume listed in this Chapter’s Specifications.

22 If the fue! pump discharge volume is low, replace the pump.

All other models

23 ©On 1987 and later VT1100C models and on VT1100T models,
remove the fuel tank mounting bolts (see Section 2) so that you can lift
up the tank to get to the fuel hose from the T-joint between the carbu-
retors. :

24 Cn VT1100C2 models, remove the right side cover (see Chap-
ter 8} and disconnect the fuel hose from the hose joint (see illustra-
tion 6.19).

25 Put a graduated beaker under the outlet hose.

26 Cn 1987 through 1990, 1992 and 1993 models, short the termi-
nals far the black/yellow and black wires with a jumper wire (the
black/yellow wire terminates at the connectar; its only purpose is for
this tast).

27 0On 1994 and later models, short the terminals of the fuel cut-off
relay connector for the black and black/blue wires with a jumper wire.
28 Turn the ignition switch to ON and allow fue! to flow into {or five
seconds, then turn the ignition switch to OFF, Te determine the fuel
pump discharge volume per minute, multiply by 12. Compare your
measurement to the minimum fuel pump discharge volume listed In
this Chapter’'s Specifications.

29 If the pump fails to deliver the minimum discharge volume,
replace it.

Replacement

Fuel pump relay

30 ©On 1987 through 1993 models, remove the left side cover (see
Chapter 8}, remove the old relay and install a new cne.

31 ©On 1994 and later medels, remove the seat (see Chapter 8),
remove the old relay and install a new one,

Fuel pump

32 On 1985 and 1986 models, the fuel pump is mounted on the
frame on the right side of the bike. Simply unplug the etectrical con-
nector for the pump, disconnect the intet and outlet hoses and detach
the pump from its mounting bracket.

33 ©On all other models, the fuel pump and fusel filter are attached te
the bottom of the air cleaner housing. Remove the air cleaner housing
{see Secticn B), then detach the fuel pump and filter from the air
cleaner housing.

34 Installation is the reverse of removal,
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10.3b Disengage the upper ends of both cables from
the throttle grip pulley

10 Throttle cables and grip - removal, installation and
adjustment

Removal

Refer to illustrations 10,2, 10.3a, 10.3b, 10.4, 10.5 and 10.6

1 Loosen the throttie cable adjuster (see Section @ in Chapter 1),

2  Back off the throttle cable-to-switch housing locknuis {see illus-
tration).

3 Remove the handlebar swilch retaining screws. Separate the
halves of the handlebar switch and detach the throtile cables from the
throttle grip pulley (see illustrations).

4  On 1985 and 1986 models, remove the throttle linkage cover
screws and remove the cover. On all medels, loosen the cable
adjusters and locknuts {see illustration).

5 Remove the throttle cable bracket screws {see lllustration) and
detach the throttle cable bracket from the left carbureteor. It's not abse-
lutely necessary to detach the throttle cable bracket to replace the
cable(s), but it's easier to disengage the cables from the bracket after
it's detached.

6 Detach the throttle cables from the throttle pulley at the carbure-
tors (see illustration). Note how the cables are routed, then remove
them.

7  Slide the throtile grip off the handlebar.

Installation

Refer to iliustration 10.10

8 Clean the end of the handiebar and the inside of the throttle grip,
apply a light coat of multi-purpose grease to both surfaces and install
the grip on the handlebar, Verify that it turns freely and smoothly with
no binding or rough spols.

9  Route the cables exactly the same way they were routed prior to
removal. Make sure they don't interfere with other components and are
not kinked or sharply angled.

10 Lubricate the ends of the accelerator and decelerator cables with
multi-purpose grease and connect them to the throttle pulleys at the
carburetors and at the throttle grip. Make surs that the cable ends are
comrectly engaged with the pulleys {see illustration).

11 Install the throtile cable bracket. Tighten the screws securely.

Adjustment

12 Adjust the throttle cables (see Section 9 in Chapter 1).

13 Turn the handlebars back and forth to make sure the cables don't
cause the steering {0 bind. With the engine idling, turn the handlebars
back and forth and make sure idle speed doesn't change. If it does,
find and fix the cause before rnding the motercycle,

~d - "
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L

10.5 Remove the accelerator cable bracket screws {arrows)
and the bracket

11 Carburetor overhaul - general information

1 Poor engine performance, hesitation, hard starting, stalling, flood-
ing and backfiring are all signs that major carburetor maintenance may
be required.
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10.10 Make sure that the upper cable ends are correctly
engaged with the throttle grip pulley

2  Keep in mind that many so-called carburetor prablems are really
not carburetor problems at all, but engine mechanical problems or
ignition system malfunctions. Try to verify that the carburetors need to
be serviced befare beginning a major overhaul.

3  Before assuming that a carburetor averhaul is required, inspect
the fuel filter; the fuel lines; the crankcase emission conirol system
hoses; the evaporative emission control system hoses (California mod-
els); all vacuum hoses; the hose clamps and connections for the air
intake chamber and intake ducts; the air fiiter element; the sub-air
cleaner element; the cylinder compression; the spark plugs; the carbu-
rator synchronization; and the fuel pump.

4 Most carburetor problems are caused by dirt panticles, varnish
and other deposits which accumulate in, and eventually clog, fuel and
air passages. Also, gaskels and O-rings shrink or deteriorate, causing
fuel and air leaks which lead to poer performance.

5 A carburetor overhaul consists of disassembly, cleaning,
reassembly and adjustments. Completely disassemble both carbure-
tors, clean all parts thoroughly with a carburetor cleaning solvent, then
dry them with filtered, unlubricated, compressed air. Blow out the fuel
and air passages with compressed air to force out any dirt that may
have been locsened but not removed by the sclvent, Finally, reassem-
ble the carburetors, using new gaskets, O-rings and, if necessary, a
new float valve and seat.

6  Before getting started, make sure that you have the correct car-
buretor rebuild kit with all the necessary O-rings and other parts, car-
buretor cleaner, some cleen shop rags, an air compressor and a place
o work. if you don't have a compressor, buy a couple of cans of com-
pressed air {the type used for ¢leaning computer keyboards and elec-
tronic components, available at any office supply store).

7 Overhaul only one carburetor at a time to avoid mixing up parts.
8 Woe will show you how to separate the carburetors, but it isn't
usually necessary 1o do so. Don't separate the carburetors unless one
of the joints between them is leaking, or one of the carburetors must
be replaced. The vacuum chamber, the air cut-off diaphragm, the float
assembly and the jets can be serviced without separating the carbure-
tors. Achieving correct synchronization can be tricky after disconnect-
ing and reconnecting the carburetors,

12 Carburetors - removal and installation

Warning: Gasoline (petrol) is extremealy flammable, so take extra pre-
cautions when your work on any part of the fuel system. Don't smoke or
aflow open flames cr bare light bulbs near the work area, and don't
work in a garage where a natural gas-type appliance (such as a water
heater or clothes dryer) Is present. If you spill any fuel on your skin,
rinse it off immediately with soap and water. When you perform any

12,8 Disconnect the fuel hoses at the most
convenient connections

kind of work on the fuel system, wear safety glasses and have an extin-
guisher suitable for class B fires (flamrmable liquids) on hand.

Removal

Refer to iilustrations 12,8, 12.10a, 12,106, 12.11a, 12.11b, 12.11cC,
12,124, 12.12b, 12.12c and 12.12d

1 Remove the fuel tank (see Section 2).

2  If the carburetors are equipped with drain screws, remove the
scraws from both float bowls and drain the carburetors into a suitable
container.

3  Remaove the crankcase breather separator (see Section 4).

4 Remove the air cleaner housing (see Section B).

5  Remove the air intake ducts {see Seclion 7}.

6 On VT1100T and 1997-on VT1100C models, remove the sub-air
cleaner element (see Section 8).

7  Detach all spark plug, clutch cable and hose clamps from the
heads.

8  Disconnect the fuel hoses from the carburetors {see lllustration).
9  Detach the throtitle cable bracke! from the left carburetor and dis-
engage the throttle cables from the pulley (see Section 10). Unless
you're replacing the throttle cables, it's not necessary to detach them
from the cable bracket; they can remain attached to the bracket.

10 Back off the choke cable nuts and disconnec! the choke cables
and starting enrichment valves from the carburetors (see illustra-
tions).

12.10a Unscrew the starting enrichment valve locknuts
from each carburetor. ..
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12.10b ... and separate the SE valve, spring and locknut
from each cable

il
12.11a With the air vent controf valve out of the way, detach the
EVAP hose (arrow} from the right (front cylinder) carburetor

12.11b On the other side, disengage this clamp. . .

11 On California models, carefully study how the EVAP hoses are
routed, mark them with adhesive labels or colored electrical tape, then
detach them from the carburetors. Remove the carburetor air vent
control valve (see Section 5), then detach the EVAP hose from the right
{front cytinder) carburetor (see illustration}. Release the cable clamp
and detach the EVAP hose from the left {rear cylinder) carburetor (see
illustrations),

12 Loosen the carburetor insulator clamp screws {see lllustration)
and carefully work the carburetors free from the insulators {see llus-

o —

12.12a Loosen both insulator clamp screws . ..

.. and detach the EVAP hose from the left
{rear cylinder) carburetor

12.11¢c .

tration), Use a big screwdriver to pry them out, if necessary. Rotate
the carburetors so that they're at a 80-degree angle to their installed
position and lift them through the frame (see illustrations). Detach any
remaining EVAP hoses and remove the carburetors {again, be sure to
lahel the hoses with adhesive labels or colored electrical tape).

13 After the carburetors have been removed, stuff clean rags into the
insulators to prevent the entry of dirt or other objects.

14 Inspect the carburetor insulators. If they're cracked or brittle,
replaca them,

i

12.12b ... separate the carburetors from the insulators
{gently pry them loose if necessary} ...
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12.12c ... roiate the carburetors so that they're positioned at a
90-dagrea angle to their installed position . ..

12.17 Before tightening the insulator ¢clamp screws, be\aure the
pins on the clamps are allgned with the slots in the insul.~{ors

Instafflation

Refer to illustration 12.17

15 Place the carburetor assembly in position, reattach the EVAP
hoses, then work the carburetors into the insulators, but don't tighten
the insulator clamp screws yet,

13.4 Loosen the synchronizing screw (right arrow) and the two
carburetor attaching screws (arrow) (one screw shown;
other screw on opposlite side)

12.12d ... and lift them through the frame

16 Installation is basically the reverse of removal. After you have
installed the starting enrichment vaives, reattached the choke cables,
connecied the throttle cables, reattached the fuei lines and all vacuum
hoses, carefully inspect the carburetors and the insulators for any
emiasion or vacuum hoses that might have been accidentally knocked
loose and reattach them,

17 Make sure that both carburetors are seated securely in their insu-
lators and the alignment pins on the clamps are aligned with the slots
in the insulators {see illustration), then tighten the clamp screws
securely,

18 After the carburetors are instalied and all cables, hoses, etc. are
reattached, install the sub-air cleaner (VT1100T and 1997-on VT1100C
models) and the air intake ducts. Install the fuel tank and the seat.

19 Adjust the throttta grip freeplay (see Chapter 1),

20 Check and, If necessary, adjust the idle speed and carburetor
synchronization (see Chapter 1).

13 Garburetors - disassembly, inspection, cleaning and
roassembly

utions when you work on any part of the fuel systemn. Don't smoke or
avow opan flames or bare light bulbs near the work area, and don't
work in a garage where a natural gas-type appliance (such as a water
heater or clothes dryer) is present. If you spill any fuel on your skin,
rinse it ol immediately with soap and waler. When you perform any
kind of wcrk on the fuef system, wear safety glasses and have a fira
extinguisher suitable for class B type fires (lammable liquids) on hand.

\‘\;\;arnln 3: Gasoline {petrol) is extremely flammable, so take extra pre-

Disassembly

Refer to illustrations 13.4, 13.5, 13.6, 13.7, 13.8, 13.9, 13.10, 13.11a,
13.11b, 13.12, 13.13 and 13.14

Note: Work on one carburetor at a time 0 avaid mixing up the parts,
and to give you a “reference carburator” to refer to if you can't remem-
ber how things go back together. As you disassemble each carburetor,
store the parts for pach sub-assembly in a clearly labeled plastic bag so
you don't lose anything.

1 Remave the carburetors {see Section 12).

2  Place the carburetors on a clean working surface.

3 [t’s not necessary to separate the carburetors in order to disas-
semble them. If you're simply rebuilding the carburetors, skip the fo!-
lowing Steps and proceed to Step 6. If you are replacing a carburetor,
procead to the next Step.

4  Back off the synchronization adjusting screw and remove the two
carburetor attaching screws (see lllustration).



Chapter 4 Fuel and exhaust systems

13.5 Pull the two carburetors apart and remove
the thrust spring {arrow)

13.6 Remove the float chamber cover
screws (arrows) and the cover

13.7 Pull out the float pivot pin and remove the float,
needle valve and its retainer

5  Pull the two carburetors apart (see illustration), remove the
thrust spring and put it in a plastic bag so you don't lose it. Aemove the
air vent joint and remove the old O-rings from the ends of the joint and
discard the O-rings.

6 Remove the float chamber cover screws {see lllustration) and
remove the float chamber cover.

7  Remove the float pivot pin (see illustration} and remove the float,
the float valve and the float valve retainer.

13.8 Unscrew the float valve seat {1}, the main jet (2} and the slow
jet {3); don't lose the washer for the float valve seat

8 Unscrew and remove the lloal valve seal, the main jet and the
slow jet (see illustration). Don't lose the washer for the float valve
seat,

9  Center punch the plug for the pilot screw, then drill out the plug
with @ 4 mm (5/32-inch) drill bit (see illustration). To protect the pilot
screw from damage, use a drill stop set to prevent the drill bit from
going deeper than 3 mm (1/8-inch). Make sure you don't damage the
pilot screw.

.l.._'l-_-.‘.‘-'-_"-"

13.9 Drill out the pilot screw plug with a 5/32-inch driil bit; don’t
drill deeper than 1/8-inch or you may damage the pilot screw

W

13.10 Thread a self-tapping screw into the drilled-out plug, then
pull out the screw together with the plug
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13.11a Carefully count the number of turns until the pilot screw
seats lightly and write the number down

13.11b Remove the pilot screw, then remove the
washer and the O-ring

13.12 Remove the vacuum chamber cover screws, cover,
spring and piston/diaphragm assembly

10 Screw a self-tapping 4 mm screw (Honda 93903-35410, or equiv-
alent) inta the drilled-out plug, grasp the head of the self-tapping screw
and pull out the plug (see illustration).

11 Carefully counting the number of turns, screw in the pilot screw
until it seats lightly. Gaution: Do NOT keep turning the pifot screw in
after you feel it slop; this will damage the screw. Jot down the number
of turns it took to seat the screw, you'll need this number when
reassembling the carburetor. Remove the pilot screw, the washer and
the O-ring (see illustrations).

12  Remove the vacuum chamber screws and remove the vacuum
chamber cover (see illustration}. Remove the spring and the
piston/diaphragm assembly.

13 Using a Phillips screwdriver, push down on the jet needle holder
{see illustration), turn it counterclockwise 90 degrees to unlock it, and
remove the jet needle holder, the spring and the jet needle.

14 Remove the air cut-off valve cover screws and remove the air cut-
oft valve cover, the spring and the diaphragm (see lllustration).
Remove and discard the old U-ring. '

Inspection

Refer to illustrations 13.16a and 13.16b
15 Clean or wipe off all the parts well enough to inspect them.
16 Lay out all the parts for inspection [see illustrations),

13.13 Push down on the jet needle holder with a Phillips
screwdriver, turn it 1/4-turn counterclockwise, then
remove the holder, spring and et needle

13.14 Remove the air cut-off valve cover, spring and diaphragm;
remove and discard the old U-ring
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13.16a Float assembly, jets and pilot screw assembly

1 Drain screw 8 Needle valve seal filter
2  Fioat chambar cover 10 Main jet

3  Needle vaive pin i1 Needle jet holder

4  Needle valve 12  Slow jet

5  Retainer 13 ° Pifot screw

6 Needle vaive 14 Spring

7 Needle valve seat 15 Washer

8 Needle valve seat washer 16 O-ring

17 Operate the throttle shaft to make sure the throttle butierfly vaive
opens and closes smoothly. If it doesn’t, replace the carburetor.

18 Inspect the carburetor body, the fioat chamber cover and the vac-
uum chamber cover for cracks, distorted sealing surfaces and other
damage. If either cover is damaged, replace it. If the carburetor body is
damaged, you'll have to replace the entire carburetor.

19 Inspect the float for damage. Make sure it's not cracked or leak-
ing (this is usually indicated by fuel inside the float).

20 Inspect the float valve and the float vaive seat for scratches and
scoring; if a pronounced groove has formed on the tapered portion of
the valve, replace the vaive. Make sure there are no deposits on the
sealing surface of the valve or the valve seat which might prevent the
valve from fully closing against the seat. Make sure that no deposits on
the bore of the seat are blocking fuel flow through the seat. If any of
these parts are damaged, replace them. There's a small filter in the
seat; make sure it's not ¢logged or damaged.

21 Inspect the jets. Make sure that the passages through the jets are
clean and free of deposits,

22 Inspect the tapered part of the pilot screw for wear and damage.
Make sure the spring is in good shape. Replace any worn or damaged
parts.

23 Inspect the spring tor the vacuum piston; make sure it's not
kinked or distorted. inspect the vacuum chamber diaphragm for
cracks, holes, tears and general deterioration (holding it up to a light
will help to reveal problems of this nature). Inspect the surface of the
vacuum chamber piston for scratches, scoring and excessive wear,
Insert the piston in the piston bere in the carburetor body and note
whether it moves up and down smeaothly In the piston bore. If it doesn't
move smoothly in the bore, replace the carburetor. Inspect the tip of
the jet needle for excessive wear, Make sure it's not bent. A good way
to check the jet needle for straightness is to roll it on a flat surface,
such as a piece of glass. If the jet needle is damaged, replace it.

24 Inspect the spring for the air cut-off diaphragm; make sure it's in
good shape. Inspect the air cut-off dlaphragm for cracks, holes and
tears. If it's damaged, replace it.

Cleaning

Caution: Use only a petroleum based solvent for carburetor cleaning.
Don't use caustic cleaners.

25 Submerge the metal components in the solvent for about thirty

13.16b Vacuum chamber and air cut-off diaphragm assemblies

1 Vacuum chamber cover 9 Alrcut-off diaphragm
screws cover screw/bracket

2 Vacuum chamber cover 10 Alrcut-off diaphragm

3 Sprng cover

4 Piston/diaphragm 11 Spring

5 Jel needle holder 12 Dlaphragm

& Spring 14 Elbow fitting for sub-air

7 Jetneedle cleaner hose

8  Afr cut-off diaphragm
cover scraw

minutes {or longer, if the directions recommend it).

26 After the carburetor has soaked long enough for the cleaner to
loosen and dissolve most of the varnish and other deposits, use a
brush to remove the stubbom deposits. Rinse it again, then dry it with
compressed air. Blow out all of the fuel and air passages in the main
body. Caution: Never clean the jets or passages with a piece of wire or
a drnill bit, as they will ba enlarged, causing the fuel and air metenng
rates to be upsel.

27 Thoroughiy wash the vacuum chamber diaphragm and the air
cut-off valve diaphragm with scap and water, then rinse them off with
clean waler.

Reassembly

Refer to illustrations 13.30, 13.34a, 13.34b, 13.35 and 13.44

Mote: When reassembling the carburators, be sure lo use the new O-
fings, gaskels and other parts supplied in the rebuild kit.

28 Install a new U-ring with its flat side toward the carburetor. Install
the air cut-off diaphragm, spring and cover. Tighten the cover screws
securely.

29 Install the jet needle, spring, and jet needle holder in the vacuum
piston. Push down on the jot needle holder and turn it clockwise 90
degrees to lock it into place.

30 Install the vacuum diaphragm/pisten assembly in the piston bore.
Make sure that the lip on the underside of the diaphragm is seated in
the groove in the carburetor casting and the positioning tab on the
edge of the diaphragm is aligned with the cavity in the groove (see
Mustration).

31 Install the spring and the vacuum chamber cover. As you com-
press the spring, make sure you keep it straight. And don't pinch the
diaphragm. [nstall the cover screws and tighten them securely.

32 Install the needle jet holder, main jet and slow jet. Caution: Don't
overtighten the fets. Because they'ra made of soft brass, it's easy 1o
strip the threads.

33 Install the float valve seat/filter. Again, don’t overtighten it.

34 Assemble the float valve, retainer and float (see illustrations).

35 Place the float assembly in position and secure it with the float
pin. Make sure that the float valve is comrectly seated on the float valve
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13.30 Align the positioning tab on the edge of the dlaphragm
with the cavity in the carburetor body {arrow)

13.34a Reassemble the needle valve and retainer. ..

13.34b ... and attach them to the float

seat and the float valve retainer is comrectly engaged with the float (see
illustration),

36 Using a carburetor float lavel gauge {Honda special too! 07401-
(010000}, check the fioat level, Place the carburetor(s) on a bench with
the float chamber on its side, so that the float is hanging from its pivot
pin. Place the gauge so that it's perpendicular to the machined face of
the float chamber and position it so that it's aligned with the main jet.
Check the float level and compare your measurement to the float level
listed in this Chapter's Specifications. If the float level is incorrect,
replace the float assembly.

37 Install the ftoat chamber cover with a new O-ring, install the cover
screws and tighten them securely,

38 Install the pilot screw, return it to its criginal position In accor-
dance with your notes and install a new sealing plug. If you're tnstalling
a new pilot screw, establish a baseline by setting it at the same posi-
tion as the old pilot screw, then - atter the carburetors are installed and
synchronized - adjust it (sea Section 14). Don't install a sealing plug at
this time if you're using a new pilot screw,

39 Repeat Steps 6 through 38 for the other carburetor.

40 If you separated the carburetors, reattach them as follows. if not,
go to Step 49.

41 Back off the synchronizer adjusting screw (see illustration 13.4)
to remove spring tension.

42 Put new Q-rings on the air vent joint and install the joint in one of
the carburetors. Install the thrust spring (see illustration 13.5)
between the throttie links.

43 Insert the other end of the air vent jeint into its hole in the other
carburetor and shove the carburgtors together to seat the O-rings on
both ends of the air vent joint, Reattach the carburetors with the two

13.35 Instail the float and its pivot pin; make sure the needle
valve is comrectly seated and the needle valve retalner
is correctly engaged with the float

13.44 Maka sure each synchronizer spring is correctly
positioned, then tighten the synchronizer adjusting screw

carburetor attaching screws (see illustration 13.4) and tighten the
screws securely.

44 Make sure the synchronizer spring is correctly positicned (see
Hustration), then tighten the synchronizer adjusting screw.

45 QOpen the throtile slightly by rotaling the throttle vaive, then release
the throttle, It should close quickly and smoothly, without dragging.
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15.1a To detach the front exhaust pipe from the front cylinder
head, remove these two nuts (arrows) and washers

46 Turn the throttle stop screw (see lllustration 17.3 in Chapter 1)
to align the throttle valve in the rear carburetor with the edge of the by-
pass hole {see illustration 13.11b).

47 Turn the synchronizer adjusting screw (see illustration 13.4} to
align the throttle valve in the front carburetor with the edge of the by-
pass hole.

48 Operate the throttle and verify that it operates smoothly and that
both throttle valves are aligned with their respective by-pass holes.

49 Reattach all air and fuel hoses.

50 Install the carburetors (see Saction 12).

51 S8ynchronize the carburetors (see Chapter 1).

14 Idle fuel/air mixture - adjustment

1 Because of emissions regulations of the Envirenmental Protection
Agency (EPA), and the regulatory bodies of some state governments
as well, the idie fuel/air mixture is a crtical adjustment. In order to
comply with these regulations, each carburetor has a sealing plug in
the pilot screw hole to prevent tampering. These plugs should only be
removed during a complete carburetor overhaul, after which the
screws must be returned to their original settings.

2  If you replaced the pilot screws during a carburetor overhaul,
adjust the idle fuel/air mixture as tollows. Make sure that the carbure-
tors are synchronized (see Chapter 1) before proceeding.

3  Remove each pilot screw plug, if necessary (see Steps 9 and 10
in Section 13).

4 Tum each pilot screw clockwise until it seats lightly, then back it out
to the initial opening listed in this Chapter's Specifications. Caution: Do
NOT overtighten the pifot screw; overtightening it will damage it.

5  Start the engine and warm it up to its normal aperating tempera-
ture.

6  Turn off the engine and hook up a tachometer in accordance with
the manufacturer's instructions.

7 Start the engine and adjust the engine idle speed to the idle speed
listed in the Chapter 1 Specifications with the throttle stop screw.

8  Back out each pilot screw 1/2-turn from its initial setting.

9 |f the engine speed increases by 50 rpm or more, back out each
pilot screw ancther 1/2 turn and continue doing so until the engine
speed no lenger increases.

10 Adjust the idle speed to the idle speed listed in the Chapter 1
Specifications with the throttle stop screw.

11 Turn in the pilot screw for the rear cylinder carburetor until the
engine speed drops 50 rpm.

12 Back out the pilot screw for the rear cylinder carburetor to the
final opening listed in this Chapter's Specifications,

13 Adjust the idle speed with the throtile stop screw.

14 Repeat Steps 11, 12 and 13 and adjust the pilot screw for the
front cylinder carburetor.

15.1b To dstach the rear exhaust pipe from the rear cylinder
head, remove the upper nut and washer {arrow)
and the lower nut and washer

15.1¢c After detaching the exhaust pipes from the heads, carefully
pry out the old gaskets arrow)

15 Install new sealing ptugs into the pitot screw holes with a 7 mm
guide driver (on 1985 through 1996 VT1100C models, use Honda spe-
cial tool 07942-8230000, or equivalent; on VT1100C, VT1100T and
1697-on VT1100C models, use Honda oot 07942-6570100, or equiva-
lent). When each plug is fully seated, its surface is recessed 1 mm
(1/32-inch).

16 If the engine runs extremely rough or blows black smoke at idle or
continually stalls, and a carburetor averhaul, foilowed by the preceding
adjustment, does not cure the problem, take the motorcycle to a
Honda dealer service department, or a motorcycle repair shop,
equipped with an exhaust gas analyzer. They wilt be able 1o correctly
adjust the idle fuel/air mixture to achieve a smooth idle and restore low
speed performance.

15 Exhaust system - removal and installation

Removal

Warning: Make sure the engine is cool before performing this proce-
dure.

Refer to jllustrations 15.1a, 15.1b and 15.1¢

1 To detach the exhaust pipes from the cylinder heads, remove the
four exhaust pipe flange nuts, two per flange, and any washers from the
exhaust pipe mounting studs in each cytinder head {see illustrations).
Put the nuts and washers in a container. Pull the pipes out of the heads
and remove and discard the old exhaust gaskets {see illustration),
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16.11a VT1100C2 and 1997-on VT 1100C models use two exhaust
system mounting bolts {left arrows); VT1100C2 models
also use a third bolt (right arrow)

15.11b On V¥T1100C2 models, use a backup wrench to remove
this Allen bolt and nut

15.13 Here are the exhaust pipe cover Allen boits on VT1100C2
and 1997-on VT1100C models

1985 and 1986 models

2 At the joints where the rear ends of the exhaust pipes meet the
front ends of the mufflers, loosen the clamp bolis.

3 Pull the exhaust pipes out of the mufflers,

4  To detach the muffler assembly from the bike, remove the front
and rear nuts and bolts from each passenger footpeg bracket (there
are four bolts per bracket, but only the front and rear bolt are for the
muffler brackets; the other two bolis are for the bracket itself).

5  Remove tha muffler assembly.

1987 through 1996 VT1100C models

6  Remove the twe nuts that attach the lower muffler (front cylinder
exhaust pipe)} to the mutfler bracket studs and pull the mutfler off the
studs.

7 Remove the exhaust system (the exhaust pipes and mufflers are a
one-piece assembly).

VT1100C2 and 1997-on VT1100C models

Refer to illustrations 15.11a, 15,11b, 15.13 and 15.14

8 There is a cover and a protector on each exhaust pipe. Unless
you wish to replace one of them, or you plan to replace an exhaust
pipe, it's not necessary to remove the cover or the protector in order to
remove the exhaust system. However, this is a good time to inspect
the length of each pipe for corrosion and other damags, particularly
the part of each pipe concealed by the cover (especially if you live in a
damp climate).

9 The cover and protector on the front exhaust pipe can be

156.14 To separate the front and rear exhaust pipes, remove the
two clamp bolts {lower arrows}; to detach the rear muffier,
remove the other two clamp bolts (upper arrows}

replaced without remaving the exhaust system. To remove the covar,
remove the single retaining bolt from the lower end of the cover,
remove the clamp, pull the cover down to disengage its holders (straps
welded to the upper inner adge of the cover) from the header flange
tabs and remove it. To install the cover, align the two holders with the
two retainer tabs on the header flange, push the cover on firmly, align
the hole in the mounting bracket at the lower end of the cover with the
threaded hole in the clamp and tighten the bolt securely,

10 Before removing the protector from the front exhaust pipe, be
aware that it can NOT be reused, If you remove it, you replace it! To
remove the protector, strike it firmly from the rear edge with a plastic
hammer or mallet to break the locking tab on the underside of the pro-
tector. To install a new protector, place it in position and slide it firmly
to the rear until the locking tab snaps into piace. To verify that the pro-
tector is locked into place, try to move it forward.

11 Using a backup wrench, remove the two nuts and bolts from the
lower muffler bracket {see [llustration). Using a backup wrench on
VT1100C2 models, remove the Allen bolt located ahead of the two
muffler bracket bolts (see illustration).

12 Remove the exhaust system as a single assembly.

13  To remove the rear exhaust pipe cover, simply remove the three
Alten bolts (see llustration). To remove the protector from the cover,
ramove the two retaining nuts.

14 If you're replacing a front exhaust pipe and mufiler assembiy, a
rear axhaust pipe separate the two pipes by unbolting them at the
crossover pipe (see illustration). If you're replacing the muffler for the
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»

15.21a The exhaust pipe nuts on some later models must
be installed with multiple washers; install the
washers In the retainer ...

rear exhaust pipe, they can be separated by removing two more bolts.
The front exhaust pipe, crogsover pipe and muffler, however, are a sin-
gle assembly; if one of these parts is damaged, the entire assembly
must be replaced.

VT1100T models

15 These models have a two-into-one-into-two setup to provide
adeguate clearance for saddlebags. However, they utilize the same
exhaust pipe cover and protector setup used by VT1100C2 and 1997-
on VT1100C models. To replace the front exhaust pipe cover and/or
protector, refor to Steps 8, 9 and 10.

16 Loosen the bolts for the clamps that attach the left and right muf-
flers to the exhaust pipe assembly.

17 Remove the two muffler bracket bolts from each muffler and
remove the mufflers.

15.21b ... then push the nut into the retainer so that
it looks llke this

18 Remove the exhaust pipe assembly.

19 To replace the rear exhaust pipe and/or protector, refer to Step 13,
20 The muffiers on these models also have covers which can be
replaced. To replace a muffler cover, remove the two cover bolts and
straps. Installation is the reverse of removal.

Installation

Refer lo illustrations 15.21a and 15.21b

21 Installation is the reverse of removal. Be sure to use new exhaust
gaskets. On later models which use multiple washers and washer
retainers, make sure that the exhaust pipe retainers, washers and nuts
are assembled correctly before installing them {(see Hlustrations).
Tighten the exhaust pipe nuts to the torgue listed in this Chapter’s
Specifications. Tighten all other fasteners securely.



Chapter 5
Ignition system

Contents

Section Section
General iNfOrMatioN. ... e s 1 Ignition system - check ... 2
Ignition coils - check and replacement ... 3 Ignition imMiNg - ChECK. ... s e 7
Ignition control module - check and replacement ..............coeeeiien 6 Sidestand switch - check and replacemant.................... See Chapter 9
Ignition pulse generator(s) - check and replacement...........cco..e... 4 Spark plugs - replacement ... vcomcrinnnin .. See Chapter 1
lgnition StOP SWItCH ..o e See Chapter 9 Timing rotor - removal and installation..........c..coveemee 5
Ignition switch and key lock cylinder — check

and replacement ..o e See Chapter 9

Specifications

Ignition coil
1985 and 1986
Primary resistance.....
Secondary resistance
1987 through 1996 VT1100C
Primany reSiStanCe. ..o it e e e e
Secondary resistance
With plug wires attached ... e
Withou! plug wires attached ...
VTt100C2
Primary reSiStanCe.....ocivee i e
Secondary resistance
WItH PIUT CBD v e
WINOUE PIUG CAPE  evvee s et e
VT1100T and 1997-on VT1100C
Primary peak voltage.....c.....covoiiverimmsniirrenc e e

“Peak voltage tester (Honda 07HGJ-020100) required

Approximately 2 ohms
20.6 to 27.4 k-ohms

2.2tc 2.6 ohms

29 to 37 k-ohms
20 to 26 k-ohms

2.1t0 2.7 ochms

24 t0 32 k-ohms
20 to 26 k-ohms

100 voits minimum®

Ignition pulse generator(s) {1985 through 1996 VT110C only)

Coii resistance
1985 through 1920 ..o e
1992 through 1996 VT1100C ...
Air gap
1985 and TBB .oooviviee i et
1987 through 1998 VT1100C ...

Camshaft pulse generator (1985 and 1986 only)

GO FESISLANGE ...t mer e er e et mnr e e e v
Air gap

Torque specifications
Cam pulse generator bolts {1985 and 1986) .........coeoeeiieinenienenennns

450 to 550 ohms
400 to 500 chms

0.1 to 0.8 mm (0.004 to 0.031 inch)
0.30 to 0.70 mm (0.012 1o 0.028 inch)

570 10 690 ohms
0.1 to 0.8 mm (0.004 to 0.031 inch)

2510 29 Nm (18 to 21 ft-Ibs)
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1 General information

These motorcycles are equipped with a battery-operated, fully
transistorized, breakerless ignition system. The system consists of the
following cemponents:

Spark units | and I} {1985 and 1986 models)

lgnition control module {all other modeis)

Cam pulse generator, crank pulse generators and pulse generator

plate (1985 and 1986 medeis)

Ignition pulse generator(s) and timing retor (a/l other mode!s)

Battery and fuse

ignition coils

Spark plugs

Ignition (main) and engine kil (stop) swilches

Primary and secondary circuit winng

The crank pulse generators or ignition pulse generators are timing
devices that signal the ignition control medule to turn the primary volt-
age 1o the ignition coils on and off. 1985 and 1986 models are
equipped with two crank pulse generators, one for each cylinder, and a
cam puise generator {a start-up timing device installed on the end of
the rear cylinder camshaft). The cam pulse generator is used only on
1985 and 1986 models. 1987 through 1996 VT1100C models and 1995
and 1996 VT1100C2 models are equipped with two igniticn pulse gen-
erators, one for each cytinder. ¥VT1100T, VT1100C2 and 1997-on
VT1100C models use one ignition pulse generator for both cylinders.
Every time a tip of the timing rotor sweeps by the ignition pulse gener-
ator, the pulse generator produces a vollage signal to the spark units
{1985 and 1986 mocdels) or ignition control module {a!! cther models).
The spark unit or module switches primary voltage to the coils on and
off in accordance with these signals from the pulse generator(s). With
the exception of spark plug replacement, ignition system service is
eliminated.

Ignition system components can be checked but they can't be
repaired. If ignition system problems occur, the faulty component(s)
must be replaced. Most eiectrical parts cannot be returned, so don't
buy anything unti! you're sure that you have identified the problem.

2 Ignition system - check

Warning: Because of the very high voltage generaled by the ignition
system, extreme care should be taken when these checks are per-
formed.

1 It the ignition system is the suspected cause of poor engine per-
formance or failure 1o start, a number of checks can be made to isolate
the problem.

2 Make sure the engine kill switch is in the Run position.

Engine will not start

3 Disconnect one of the spark plug wires (there are two for each
cylinder), connect the wire to a spare spark plug and lay tha plug on
the engine with the threads of the plug in contact with the engine. If
necessary, hold the spark plug with an insulated tool. Crank the engine
over and make sure a well-defined, blue spark occurs between the
spark plug electrodes. Warning: Don’t remove one of the spark plugs
frem the engine te perform this check - atomized fuel being pumped
out of the open spark plig hole could ignite, causing severe injury!

4 If no spark occurs, repeat the same test an the other spark plug
lead of the same coil.

5 I the plug sparks when the second lead is attached, then the first
plug wire or cap is defective. Install a new wire and cap and retest.

6  If neither plug wire produces a spark on a 1285 through 1996
VT1100C or VT1100C2 model, check and, if necessary, replace the
coll {see Section 3).

7 i§ neither plug wire produces a spark on a VT1100T or a 1997 or
later VT1100C model, try swapping the colls {see Section 3). If the plug

2.16 A simple spark gap testing fixture can be made from a
block of wood, a large alligator clip, two nails, a screw
and a piece of wire

wires of the second coil produce a good spark, replace the first coil.
No further testing of the igniticn coil on these later models is possible
without a special diagnostic tester. The coils must be checked by a
Honda service departiment with the necessary diagnostic equipment.

8  Repeat Steps 3 through 5 for the othar ignition coil.

9  If both coils are operating satisfactorily. check the rest of the igni-
tion system. Make sure that all electrical connectors are clean and
tight. Check all wires for shorts, opens and incorrect installation,

10 Check the battery voltage with a voltmeter and - on models
equipped with batteries having remcvable filler caps - check the spe-
cific gravity with a hydrometer (see Chapter 1). If the voltage is less
than 12 volts or it the specific gravity is low, recharge the battery.

11 Check the ignition fuse and the fuse connections (see Chapter 9).
If the fuse is blown, replace it if the connections are locse or corroded,
clean or repair them.

12 Check the ignition switch, engine kill switch, neutral switch and
sidestand switch.

13 On 1985 through 1996 VT1100C medels and on VT1100C2 mod-
els, check the ignition puise generator resistance (see Section 4).

14 On VT1100T and 1997-on VT1100C modsls, the igniticn pulse
generator(s) cannot be tested without a special diagnostic tester. Have
the pulse generator(s) checked by a Honda service department with
the necessary diagnostic equipment.

Engine starts but misfires

FRefer to illustration 2. 16

15 If the engine starts but misfires, make the following checks before
deciding that the ignition system is at fault.

16 The ignition system must be able to produce a spark across a six
millimeter {1/4-inch) gap (minimum). A simple test fixture (see illustra-
tion) can be constructed to make sure the minimum spark gap can be
jumped. Make sure the fixture etectrodes are posilioned six millimeters
apart.

17 Connect one of the spark plug wires to the protruding test fixture
electrode, then attach the fixture’s alligator clip to a good engine
ground.

18 Crank the engine over (it will probably start and run on the
remaining cylinder) and see if well-defined, blue sparks occur between
the test fixture electrodes. If the minimum spark gap test is positive,
the ignition coil for that cylinder is functioning properly. Repeat the
check on one of the spark plug wires connected to the other coil. If the
spark wili not jump the gap during either test, or it it 1s weak (orange
colored}, refer to Steps 3 through 8.
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3.3a The primary terminals {arrows} for both colls are
on the front ends of the coils

3 lgnition coils - check and replacement

Check

Refer to illustrations 3.3a and 3.3b

Note: The foliowing test applies to the ignition coils used on 1985
through 1996 VT1100C models and to VT1100C2 models. It does not
apply to YT1100T and 1997 and fater VT1100C models. To determine
whether an ignition coil on one of these later models is defective, have
it tested by a Honda dealer service department equipped with the nec-
assary diagnostic equipment.

1 To access the coils, remove the seat (see Chapier 8) and the fuel
tank (see Chapter 4).

2 Inspect the cails for cracks and other damage. If either cail is
obviously damaged, replace it. If the coils are undamaged, proceed 1o
the next Step.

3 To check the primary resistance of a coil, unplug the electrical
connectors from the primary terminais on the front ends of the coils
{see illustration) and, using an ochmmeter, measure the resistance
between these two terminals (see illustration). Compare your mea-
surement to the primary resistance listed in this Chapter's Specifica-
tions. If the indicated primary resistance is outside the specified range,
replace the call. If the primary resistance is within range, check the ceil
secondary rasistance.

3.5a On all except 1985 and 1886 models, detach the hold-down

straps (arrows} from the connector box cover,
remove the cover. ..

3.3b Ignition cail test (1985 through 1986 models)

T Primary resistance
2  Secondaty resistance

4 To check the coil secondary resistance, measure the resistance
between the two spark plug leads and compare your measurement 1o
the secondary resistance listed in this Chapter’'s Specifications. If the
indicated secondary resistance is outside the specified range, unscrew
the spark plug leads from the coil, measure the resistance between the
two coil high tension terminals and compare your measurement to the
secondary resistance listed in this Chapter's Specifications. If the indi-
cated secondary resistance is now within the specified range, replace
the spark plug high tension leads. If the indicated resistance is still not
within the specified range, replace the coil.

Replacement

Refer to iflustrations 3.5a, 3.5b and 3.8

5 Remove the seat (see Chapter 8), the fuel 1ank (see Chapter 4)
and, on all except 1885 and 1986 models, the connector box [see
ilustrations).

&  Before detaching the coil, clearly label, then unplug, the primary
electrical connectors {see illustration 3.3a}.

7 Detach the spark piug caps from the front cylinder plugs.

8 Remove the two coil mounting bolts {see illustration) and
remove the coils. {On 1985 and 1986 models, the coils are also
installed in the upper part of the frame, but farther back, above the rear
cylinder head; they're also retained by two mounting bolts.)

9 Installation is the reverse of removal.

e, o 5ok £

3.5b ... label and disconnect the conneclors inside the box,
remove the box retaining screws (arrows) and remove the box
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3.8 Disconnect the primary leads and remove the coil mounting
bolts {arrows) {1987 and later models shown; 1985 and 1986 similar)

4 Ignition pulse generator(s) - check and replacement

Check

Note: The following test applies lo the puise generators used on 1985
and 1986, 1987 through 1990 and 1992 through 1996 VI1100C rmod-
els and to VTT100C2 modeis. it does not apply to VTT100T and 1997
and 1998 VT1100C modeis. in order to detenmine whether the ignition
pulse generator on one of these latter models is defective, have it
tested by a Honda dealer service department equipped with the neces-
sary diagnostic equipment.

1 The four wires for all models with two pulse generators are the
sama color: white/blue, biue, white/yellow and yellow. On VT1100C2
models with one pulse generator, there are two wires: white/blue and
blue. Howevyer, the connectors for the pulse generators are located in
different places.

1985 and 1986 models

2 To access the connecters for the crank pulse generatars on 1985
and 1986 models, remaove the seat (see Chapter 8), then trace the four
pulse generatar wires (they're bundled together in a single harness
running along the right upper frame tube) to the electrical connectars

4.8 The VT1100C2 ignition pulse generator connector {arrow) is
on a bracket under the seat; the 1995 and 1996 connector is
white and the 1997-cn connector {shown) is black

for the front and rear crank pulse generaters (one two-pin connector
and two single cennectors). The bigger connector is located at the
right end of the connecter bracket right in frent of the rear fender; the
two smaller connectors are located right below it

1987 through 1996 VT1100C models

3  Remove the left side cover (see Chapter 8).

4  Trace the white/blue, blue, white/yellow and yellow wires to the
white four-pin connector behind the igniticn key switch. Unplug this
connector.

VT1100G2 models

Relfer to illustration 4.6

5 Remove the seat for access to the connector bracket (see Chap-
ter 8).

6  On 1995 and 1996 models, trace the white/blue, blue, white/yel-
low and yellow wires to the white four-pin connector on the bracket
next to the air intake {it's the third connector from the front on the
bracket). On 1997 and later models, trace the white/blue and blue
wires to the black four-pin connector (see illustration).

All models

7 Measure the resistance between the white/blue and blue wire ter-
mirals for the front pulse generator (on 1997 and later VT1100C2 mod-
els, this is the only set of wires) and behveen the white/yellow and yel-
low wire terminals for the rear pulse generator. Compare your mea-
surements to the crank or ignition pulse generator resistance listed in
this Chapter's Specifications. If the resistance of sither pulse generator
is outside the specitied resistance, replace it.

Cam pulse generator (1985 and 1986 models only)

8 These modeis also have a cam pulse generator. To test it, remove
the fuel tank (see Chapter 4). Next tc the ignition coils, trace the
white/black and yellow/black wires to the electrical connector for the
cam pulse generator. Unplug this connecter and measure the resis-
tance between the two wires (on the pulse generator side of the con-
nector} and compare your measurement to the cam pulse generator
resistance listed in this Chapter's Specifications. If the resistance of
the cam pulse generator is outside the specified resistance, replace it.

Replacement
Crank or ignition pulse generator(s}
Refer to iflustration 4.12

9  Remove the fuel tank (see Chapter 4) and the left steering head
cover (Ssee Chapter 8).

4,12 Ignition pulse generator detalls

Harness grommetl

Harness guide bolt

Pulse gererator bolls (alf madels)

Pulse generator bolt localions (earfy modeis)

oOm>
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10 Unplug the white four-pin connector for the ignition pulse genera-
tor(s) (see Steps 2 through 6). Trace the wiring hamess for the pulse
generators down to the grommet on top of the nght crankcase cover,
note how the harness is routed, then detach it from the frame.

11  Remove the right crankcase cover (see "Clutch - removal and
installation” in Chapter 2).

12 Unbolt the harness guide from the crankcase (see illustration).
13 Remove the ignition pulse generator mounting bolts {see illustra-
tion 4.12), pull the harness grommet out of the crankcase and remave
the igniticn pulse generator(s).

14 Install the ignition pulse generator and hand tighten the mounting
boits.

15  On 1985 through 1996 VT1100C maodsls, measure thea air gap
with a feeler gauge and compare your measurement to the air gap
listed in this Chapter's Specifications. Adjust the pulse generator(s)
accordingly, then tighten the pulse generator meunting bolls securely.
16  Make sure that the weatherprocfing grommet, where the pulse
generator harness exits the engine through the hele in the crankcase,
is correctly installed. Secure the harness to the crankcase with the har-
ness guide and tighten the guide bolt securely.

17 Install the right crankcase cover (see “Clutch - remeoval and instal-
lation" in Chapter 2).

18 Route the wiring harness exactly the same way as before and
plug in the electrical connector(s).

19 Install the seat or side cover {see Chapter 8).

Camshaft pulse generator (1985 and 1986 models)

20 Remove the engine {(see Chapter 2.

21 Remove the rear cylinder camshaft sprocket cover (see Section 7
in Chapter 2).

22 Remove the camshaft pulse generator retaining bolts and remove
the cam pulse generator.

23 Instail the new camshaft pulse generator and the loosely tighten
the retaining bolis.

24 Rotate the crankshaft and align the rotor tip with the pulse gener-
ator magnet.

25 Measure the air gap between the rotor tip and the pulse generator
magnet with a feeler gauge and compare your measurement to the air
gap listed in this Chapter's Specifications. Adjust the pulse generator
accordingly, then tighten the pulse generator bolts securely.

26 install the camshaft sprocket cover and lighten the cam sprocket
cover bolts to the torque listed in the Chapter 2 Specifications.

27 Instail the engine {(see Chapter 2).

5 Timing rotor - removal and installation

The timing rotor is attached 1o the primary drive gear by the pri-
mary drive gear retaining bolt. It's removed and installed with the pri-
mary drive gear {see Chapter 2).

6 Ignition control module - check and replacement

Check

1 The ignition control module (or spark units | and Il on 1985 and
1986 models) is diagnosed by a process of elimination. It should never
even be checked until affer absolutely a!l other possible causes have
been checked and eliminated. Because a new module is expensive
and cannot be returned, it's a gocd idea to have a Honda dealer test
the old module before you buy a new unit.

Replacement
1985 and 1986 models

2 Toremove either spark unit, remove the seat and right side cover
(see Chapter 8).

3 Spark unit | (the larger unit) is nastled between the right side of the
auxiliary fuel tank and the frame; spark unit Il is located immediately

6.8 The ignition control module on 1987 and later models (arrow}
is located on the left side, behind the battery (removed for clarity)

behind the battery.

4 To remove either spark unit, unplug the electrical connectar, dis-
engage the spark unit from its retaining strap and remove it.

5 Installation is the reverse of removal.

All other models

Refer to iflustration 6.8

6  Remove the left side cover (see Chapler 8).

7 Remove the battery (see Ghapter 3).

8 Unplug the electricai connector(s) from the ignition control mod-
uie {see illustration).

9  Disengage the module from its rubber weather boot and remove
it.

10 Installation is the reverse of removal,

7 lgnition timing - check

fefer to iflustrations 7.1 and 7.4

1 Remove the timing heole cap from the left side ¢f the engine (see
illustration).

2  Hook up an inductive timing light in accordance with the manu-
facturer’'s instructions to one of the rear (No. 1 cylinder) spark plug
wires,

3  Warm up the engine to its normal cperating temperature.

7.1 Remove the timing hole cap to expose the
timing marks on the flywheel
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4 With the engine at its normal idle speed (see Chapter 1), check
the timing mark with the timing light. The ignition timing is correct if the
firing (FY mark on the fiywheel is aligned with the stationary index mark
on the edge of the timing hole in the left crankcase cover {see illustra-
tion).

5  Stop the sngine, remove the inductive pickup from the rear cylin-
der spark plug wire and heok it up to one of the front cylinder (cylinder
No. 2} spark plug wires,

6  Start the engine and allow it to return to its normal idle.

7 Check the timing for the front cylinder the same way (see Steps 4
and 5).

8  The igniticn timing is not adjustable. If it's incorrect, either the
ignition control module or an ignition pulse generator is defective. Have
the system checked out by a Honda dealer with the necessary system
diagnostic equipment.

7.4 With the engine at idle, the firing {F} mark on the flywheel

should be aligned with the stationary index mark on
the bore of the timing plug hole



Chapter 6

6-1

Steering, suspension and final drive

Contents

Section Section
Final drive unit - removal and instatlation..............ceecee. JEPTCT Steering head bearings - check, adjustment
FOrk Ol - CNANGE ....ccviieie e and lubrication ..o See Chapter 1
Fork oil - replacement ... Steering stem and bearings - removal, inspection
Forks - disassembly, inspection and reassembly .. and iNSLANANICN ...t e
Forks - removal and installation...........cccoe i Suspension adjusiments ...
Frame - inspeclion and repair .......c.coeeomiiviiere e riniininn SuSPENSion - CheCK ... e
General information Swingarm bearings - check
Handlebar - removal and installation ..........cccceeviiimi e Swingarm bearings - replacement ... "
Rear shock absorbers - removal, inspection and installation........ 7 Swingarm - removal and iINStallation........cevvvir s, 10
Specifications
Front fork
Fork air pressure (1985 and 1988 ONY) ..o 0to 6 psi

Spring free length
1985 and 1986
Standard ..

1987 through 1990
Standard

VT1100C2
Standard ..

Torque specifications
Front forks
FOrK CADS 1o s e s
Fork damper rod Dolts..........co i
Handlebar brackets
Handlebar clamp-to-bracket bolts ...

Bracket-tc-upper triple clamp nuts

455.7 mm (17.94 inches)
446.6 mm (17.58 inches)

420.7 mm (16.56 inches)
412.3 mm (16.23 inches)

459.4 mm (18.09 inches)
450.2 mm (17.72 inches)

449.4 mm (17.69 inches)
440.4 mm {17.34 inches)

4759 mm (18.74 inches)
466.4 mm {18.36 inches)

Honda 55-8, or equivalent

415 c¢c (14 ounces)

449 cc (15.2 cunces)
482 c¢ (16.3 ounces)
497 cc (16.8 ocunces)

23 Nm (17 ft-Ibs)
22 Nm (16 ft-Ibs)

30 Nm (22 ft-Ibs)
27 Nm {20 ft-Ibs)
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Torque specifications
Rear shock absorbers
Upper mounting nuts of BoOS ..o
Lower mounting nuts or bolts
1985 and 1986 (nuts)
1987-0N.cciivviinens
Steering stem head MUY ...
Triple clamp-to-fork tube pinch Bolts
UPPEr DORS ...
Lowar DS,
Swingarm
Left BIVOL DOt ..o
Right pivot DO .....ov v
Right pivot [0CknUl .
Final drive-10-8WINGArM NULS .........cocmr e cveninenccsnesnirirs e

1 General information

The front forks are a conventional coil-spring, hydraulically-damped
telescopic type. The forks on 1985 and 1986 models are air-assisted and
can be pressurized up to 6 psi. On all other models, the forks are
designed to run at atmospheric pressure, Le. they're not pressurized.

The rear suspensicn consists of two shock abscrbers and a
swingarm. The shocks on all medels have spring preload adjusters
which aliow seven spring preload settings. Setting cone is for light loads
and/cr good roads; setting seven is for heavy loads and/or bad roads.
Setting wo is the standard setting.

All models are equipped with a shaft drive system consisting of an
output gear (see Chapter 2§, a U-joint, a driveshaft and a final drive
unit. The final drive unit, which houses a pinion gear and ring gear,
cannot be serviced at home. If it's defective or excessively worn,
remove it and have it rebuilt by a competent motorcycle machine shep
or dealer service department, or obtain a new or good used unit.

2 Handlebar - removal and installation

Refer to flustrations 2.1 and 2.2

1 If the handlebar is being removed only 1o service other compo-
nents, such as the steering head or the fork tubes, simply pry out the
caps from the handlebar brackets (see illustration), remove the Allen
bolts and the upper halves of the brackets, and set the handlebar
aside. It isn't necessary to disconnect the brake hose, the clutch or

27 Nm (30 ft-Ibs)

35 Nm (26 ft-Ibs)
23 Nm {17 ft-lbs)
103 Nm (76 ft-ibs)

11 Nm (96 in-lbsg)
49 Nm (36 ft-1bs)

103 Nm (76 f1-Ibs)
18 Nm (156 in-Ibs)
113 Nm (83 ft-Ibs})
64 Nm (47 ft-Ibs)

throttle cables, or the wire harnesses for the handlebar switches, but it
is a good idea to suppert the handlebar assembly with a piece of wire
or rope, o avold excessive strain on the brake hose, the cables and
the harnesses. On 1985 and 1986 medels, remove the handlebar cover
{actually the fuse box), then remove the four bracket bolts.

2 {f the handlebar itself is being replaced, do the following:

a) Cul the cable ties (if equipped) that attack the cables to the han-
dlebar.

b} Disconrect the eiectrical leads from the clutch switch.

¢) Disconnect the clutch cable (see Chapter 2).

dl Remove the clutch fever bracket {see illustration), the clutch
lever pivol, and on models with hydraulic clutches, the clutch
master cylinder reservoir.

e) Remove the switch housings (see Chapler 9).

) Disconnect the throltle cables (see Chapter 4).

gl Remove the brake master cylinder {see Chapler 7).

t) Unbolt the handlebar (see Step 1).

3  To remove the lower halves of the handiebar brackets from the
upper triple clamp, remeve the bracket nuts from the underside of the
upper triple clamp and pull the brackets out of the triple clamp.
Remove the rukber bushings.

4  Inspect the rubber bushings for cracks and distortion. If they're
damaged or worn, replace them,

5 Inspect the handiebar for cracks and distortion and replace it if
any damage is found.

6  Installation is the reverse of removal. Be sure to tighten the han-
dlebar clamp-to-bracket bolts to the torgue listed in this Chapter's
Specifications.

2.1 To get to the handlebar hracket bolts, pry out these
four caps {arrows) with a small screwdriver

2.2 To remove the clulch lever bracket, remove
these bolts {arrows)
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3.3a Unscrew the damper rod bolt from the lower end
of the fork leg . . .

3 Fork oil change

Refer to iflustrations 3.3a, 3.3b, 3.4, 3.8 and 3.9

Note: The following procedure applies to a routine fork oil change. If
you are going to rebuild the forks, it's much easier to simply pour put
the old fork oil after the forks have been removed from the bike.

1 Support the bike securely so it can't be knocked over during this
procedure. The front wheel must be raised off the ground using a
nydraulic lift, a shop stand, a jack and wood support under the
crankcase, axle stands, etc. Remove the front wheel (see Chapter 7).
2 On 1985 and 1986 models, remove the vaive caps from the
Schrader valves in the fork caps, depress each valve stem and bleed
off any air in the forks.

3  Place a drain pan under the fork legs and remove the damper rod
holis {see illustrations}. Discard the old sealing washers. Damper rod
bolts can be difficult to remove, because the damper rod turns with the
belt. If this happens, use an air wrench to back out the bolt. If you don’t
have air tools, have an assistant compress the fork while you loosen
the damper rod bolt (compressing the fork makes it harder for the
damper rod to turn with the bolt). If you still can't lcosen the belt,
remave the fork {see Section 4), put it in a bench vise (be sure {0 pro-
tect the fork with brass or plastic jaw protectors) and, again, have an
assistant compress the fork while you loosen the damper rod bolt (it's
easier to compress the fork when it's in a bench vise than when ji’s on
the bike).

4 Remove the fork caps (see illustration).

5  After most of the oil has drained, alternate between sfowly com-

3.3b ...remove the bolt, discard the sealing washer
and drain the fork oil

pressing and releasing the forks to pump out the remaining oil. Don't
try to compress the forks too quickly or you wil' squirt oil everywhere!
6  Clean the threads of the damper rod belis, and their threads in
the damper rods, with solvent and dry them off with compressed air.
Coat the threads of the bolts with non-permanent thread locking agent
and install the bolts with new sealing washers, then tighten the bolts to
the torque listed in this Chapter's Specifications.

7 RAemove the fork springs from the forks.

8  Pour the type and amount of fork oil fisted in this Chapter's Spec-
ifications into the tork tube through the apening at the top (see illus-
tration),

2  Measure the fevel of the oil in the fork with the fork fully com-
pressed and witheout the spring in position {see illustration). Compare
it to the value listed in this Chapter’s Specifications. Add or remove ail
as necessary.

10 Install the springs with their more closely-wound ceils at the top.
11 Install the fork caps and tighten them to the torque listed in this
Chapter's Specifications.

12 Tne remainder of installaticn is the reverse of the removal steps.

4  Forks - removal and installation

Removal
Refer tc illustration 4.8

1 The front end of the bike must be off the ground for this proce-
dure. Raise the bike on a hydraulic Iift, shop stand, or some other suit-

|

i | 8

3.4 Remove the fork cap

3.8 Add the specified type and amount of
fork oil (fork removed from bike for clarity;
it’s not necessary to remove the forks to
add new fork oil)

3.9 Measure the distance from the top of
the fork tube to the fork cil {fork oil level}
with the spring removed and the
fork fully compressed
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4.8 To detach a fark tube from the triple
clamps, remove each plug and fork tube
pinch bolt {arrow) {upper triple
clamp shown)

able support, Make sure that whatever you use is strong encugh to
support the bike securely.

2 Remove the front wheel (see Chapter 7).

3 Remove the front fender {see Chapter 8).

4  Disconnect the brake hose clamp{s) and unboclt the brake
caliper(s} (see Chapter 7). Hang the caliper(s} with a piece of wire or
rope to protect the brake hose{s). This is a good time to inspect the
caliper(s) and brake pads for wear (see Chapter 7).

5 On 1985 and 1986 models, remove the four bolt caps from the
fork brace, remove the four Allen balts and remave the fork brace.
Don't lose the four small collars and bushings.

<] Note now the fork tubes protrude slightly above the top of the
upper triple clamp. Mark this height with a permanent marker or mea-
sure it with a steal pocket ruler; the tube(s) must be reinstalled in
exactly the same position {installing therm higher or lower in the triple
clamps will affect handhng).

7  Either remove the turn signals (see Chapler 9) or loosen the tum
signal clamp bolts enough to allow the tube to slide through them.

8  Loosen the fork ugper and lower triple clamp bolt caps and bolts
{see illustration).

9  Using a twisting mation, pull the fork tubels} out of the tripte
clamps.

Instaliation

10 Instaliation is the reverse of removal. Tighten the upper and lower
triple clamp bolts but don't torque them until the wheel is installed and

5.8 Yank the slider and fork tube apart a few times untif they
gseparate; the slider bushing [A), back-up ring [B) and oil seal {C)
will pop out of the slider with the tube

5.6 Pry the dust seal out of the fork slider

with a small screwdriver and slide it out of

the way; don't slide the seal over rough
spots if you plan to reuse It

in the fork slider; don't distort this ring any
more than necessary

the bike is on the ground.

11 After removing the bike from the lift, milk crate, eic., pump the front
brake lever several times to bring the pads info contact with the disc.
12 Tighten the upper and lower triple clamp pinch belts to the torque
listed in this Chapter's Specifications.

5 Forks - disassembly, inspectlon and reassembly

Disassembly

Refer to illustrations 5.6, 5.7, 5.8, 5,93, 5.9b, 5.11a, 5. 11h and 5.11c
Note: Work on one fork leg at a time fo avoid mixing up the parts.

1 Loasen (do NOT remove), the damper rod bolls (see illustration
3.3a) and the fork lube caps {see illustration 3.4).

2 Remaove the forks (see Section 4).

3 Place a fork leg in a bench vise (clamp the vise jaws onto the
slider; do not clamp onto the friction surtace of the fork tube itself) and
remove the fork cap and O-ring, the spacer, the spring seat and the
fork spring. Discard the old fork cap O-ning.

4 Remove the fork from the bench vise and pour out the fork oil.

5  Place the fork leg back in the bench vise again. To finish disas-
sembling the fork, you must remove the damper rod bolt (it’s a large
Allen bolt) from the bottom of the slider {see illustration 3.3b). This
bolt attaches the fork damper rod to the fork slider. When removing the
Allen bolt, retrieve the old copper sealing washer and discard it. This
washer must be reptaced when the fork is reassembled. Sometimes,
the damper rod bolt is so tight that the damper rod turns when you try
to loosen the bolt. If this happens, try remeving the bolt with an air tool,
it you have it. If not, have an assistant push the inner fork tube firmly
inte the slider; compressing the fork spring is usually sufficient to lock
the damper rod into place while the damper rod bolt is loosened. If that
doesn't work, try compressing the fork spring and lcosening the bolt
with an air tool. And if that doesn't work? There are aftermarket tools
designed ta hold the damper rod; see your dealer parts department or
an aftermarket motorcycle accessory shop. It you can't find a suitable
special tool, have a dealer service department loosen the poit.

&  Prythe dust seal from the fork slider (see illustration).

7 Slide the dust seal up the fork tube and pry cut the stopper ring
{see illustration).

8  To separate the fork tube from the slider, hold the slider and yank
the tube upward repeatedly (like a slide hammer) until the seal, back-
up ring and slider bushing pop loose from the slider (see illustration).
Remove the dust seal, stopper ring, seal and back-up ring from the
fork tube. Discard the dust seal and fork seal. lf the stopper ring is
fatigued, replace it too.

9  Remove the oil lock piece from the fork damper rod (see illustra-
tion). (If it's not there, see Step 10.) Invert the tube and remove the fork
damper rod and rebound spring (see illustration).
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5.9a Remove the oil lock piece from the lower end of the
damper rod (if it’s slill there; if not, it's probably in
the bottom of the slider} ...

5.9b ... and remove the damper rod and rebound spring
from the other {upper) end of the fork tube

5.11a There are two bushings on the
lower end of the fork tube; the smaller-
diameter fork tube bushing (A) and the
larger-diameter slider bushing {B)

10 Invert the fork slider and retrieve the oil lock piece, the small con-
ical-shaped plastic piece that fits around the lower end of the tork
damper rod in the bottom of the slider.

11 There are two bushings at the lower end of the inner fork tube
(see illustration), the smaller-diameter fork tube bushing and the
Jarger-diameter slider bushing. The fork tube bushing fits tightly arcund
the end of the fork tube and is seated against a shoulder on the end of
the tube, while the slider bushing slhdes freely up and down the fork
tube and is seated against a shoulder inside the fork tube. You need
not remove either bushing unless it appears worn or scratched. If it's
necessary to replace the fork tube bushing (the lower bushing on the
tube, the one that doesn't slide up and down), pry it apart at the slit
and slide it off (see illustration). To remove the slider bushing, simply
slide it off the fork tube {see illustration).

Inspection

Refer to iflustration 5.12

12 Clean all parts in sclvent and blow themn dry with compressed air,
if available. Lay out the parts for inspection (see illustration).

13  Inspect the fork tube and slider, the bushings and the damper rod
for score marks and scratches. Inspect the chrome surface of the fark
tube for ftaking and excessive wear. Look for dents in the tube. If the
fork tube is damaged or womn, replace it.

14  Have the fork tube checked for runout at a dealer service depart-
ment or other repair shop. Warning: !f the fork tube is bent, replace if;
don't try to have it slraightensd.

5.11b Pry the fork tube bushing apart at
the slit just enough to slide it off . . .

5.11¢ ...

the slider bushing can now be
removed by sliding it off

SIS TE L

5.12 Front fork details

1 Fork cap and O-ring 10 Damper rad and rebound
2  Spacer spring

3  Spring seat 11 Lock piece

4 Fork spring 12 Fork tube and fork tube
5 Dustseal bushing

&  Slopperring 13 Fork slider

7 Fork seal 14 Damper rod bolt and

8  Back-upring sealing washer

9  Slider bushing

18 Measure the overall length of the fork spring and check it for
cracks and other damage. Compare the length to the minimum length
listed in this Chapter’s Specifications. If it's defective or sagged,
replace both fork spnrgs. Never replace only one spring.
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5.19 Put the rebound spring on the damper rod, then drop it into
the fork tube so it protrudes from the lower end like this

Reassembly

Refer to illustrations 5.19, 5.20, 5.22, 5.23, 5.24a, 5.24b, 5.24c, 5.25a
through 5.25e, 5.26 and 5.27

16 Lightly lubricate ail paris with clean fork cil as they're reassembled.
17 Install the new fork tube bushing, if the old bushing was removed.
Do not pry open the bushing any more than necessary to install it. Be
extremely careful not to damage the bushing friction surface. Make
sure the bushing is seated at the bottom of the fork tube, against the
shoulder.

18 Install the slider bushing on the fork tube.

19 Install the rebound spring on the damper rod. Install the damper
rod into the fork tube, then let it slide slowly down until it protrudes
from the bottom of the fork {ube [see illustration).

20 Install the oil lcck piece over the end of the damper rod that pro-
trudes from the fork tube (see illustration).

21 Holding the fork slider upside down (sc the lock piece deesn't fall
off the lower end of the damper rod), insert the fork tube and damper
rod into the slider.

22  Apply a non-permanent thread-locking agent to the damper rod
bolt, then install the bolt and a new sealing washer (see illustration)
and tighten it as much as you can. (Den't try to tighten to the torgue
listed in this Chapter’s Specifications at this time unless you have a
suitable tool for holding the damper rod.) if the bolt won't "catch,” i.e. it
won't tighten up, the damper rod is not correctly aligned with the bolt.
Using a flashlight and a Phillips screwdriver with a taped tip, align the
threaded bore in the lower end of the damper rod with the bore in the
bottom of the slider.

23 Slide the back-up ring down the fork tube {see illustration).

24 Using a suitable bushing driver {see illustrations), drive the slider
bushing into place until it's fully seated. If you don't have one of these

5.20 Install the lock piece on the lower end of the damper rod

5.22 The damper rod bolt, lock piece and damper rod fit together
like this in the lower end of the slider (slider not shown)

tools, drive the bushing into place with a section of pipe and an old
guide bushing (see illustration). Wrap tape around the ends of the
pipe te prevent it from scratching the fork tube. if you're unable o fab-
ricate a suitable bushing driver, take the fork assembly to a Honda
dealer service department or a motercycle machine shop or repair
shop to have the bushing installed.

25 Lubricate the lip and the outer circumfarence of the naw oil seal
with the fork oil listed in this Chapter's Specifications and slide the seal
down the fork tube with the part number side of the seal facing up (see
Mustrations). Drive the seal into place with a seal driver (or use the
same tool used to drive in the slider bushing) (see illustrations) or
make samething that will do the job {see [llustration). Again, if you

5.23 Install the back-up ring on
the fork tube

T -
5.24a Using a split-type seal driver (this is
a Kent-Moore, but any sultable
equivalent will work) . . .

|
|

5.24b ... tap down gently and repeatedly
to seat the slider bushing; make sure the
bushing is fully seated against the
shoulder inside the slider
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5.24¢ If you don’t have a bushing driver,
use a section of pipe instead; be sure to

tape the ends of the pipe so it doesn’t
scratch the fork tube

5.25a Coat the inner lip and the outer
circumference of the new seal
with grease or fork oil . . .

5.25¢ Tap the seal gently with a driver

until it’s fully seated in the fork slider

{but don't keep hitting it after it seats
or you'll damage it)

5.25b ... and inslall the seal on the fork
tube; don't let the upper edge of the fork
tube damage the seal lip

5.25d |f you don't have a seal driver, use a
bushing driver to tap the seal into place
{one half of the bushing driver has
been removed for clarity)

5.25e If you don't have the drivers, you
can even drive the seal into place with
PVC plumbing fittings; place one piece on
top of the new seal and strike it with the

don't have a suitable tool for this job, take tha fork assembly to a Honda
dealer service depariment or other motorcycle repair shop to have the
seal installed. if you're extremely careful, the seal can even be installed
with a hammer and a drift punch. Work around the circumference of the
seal, tapping gently on the outer edge of the seal until it's seated. Be
carefui! If you distort or damage the seal, you'll have to pry it out, which

other piece {like a slide hammer)

might mean disassembling the fork again (and taking it to a dealer}).

26 Install the stopper ring (see lllustration). Make sure the ring is
correctly seated in its groove in the fork slider.

27 Install the dust seal and drive it intc place with the same tool used
to install the oil seal {see ilustration), or use the tool used to install the
slider bushing driver. Make sure the dust seal is fully seated,

5.26 Compress the stopper ring and fit it securely into Iits
groove in the fork slider (if the stopper doesn’t “snap”
into place, it's too fatigued to re-use}

5.27 Use any of the tools previously shown to drive the
dust seal into place
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6.4a Remove the steering stem nut . ..

28 Add the recommended type and amount of fork il (see Section 3).
29 Install the fork spring, with the closer-wound coils at the top.

30 install the spring seat, the spacer and the fork cap. Use a new O-
ring an the fork cap. Tighten the damper rod belt 1o the torque listed in

6.5 Straighten the tabs on the lockwasher
with a small screwdriver

....‘i-... - _ : i 1
6.6a Loosen the locknut with a ring nut wrench (also
known as a C-spanner}

6.4b ... and remove the washer

this Chapter's Specifications.

31 Install the fork assembly {see Section 4). If you won't be installing
the fork right away, store it in an upright position,

32 - Hepeat this procedure for the other fork.

6 Steering stem and bearings - removal, inspection and
installation

Removal

Refer to itlustrations 6.4a, 6.4b, 6.5, 6.6a, 6.6b, 6.7, 6.8 and 6.9

1 If the steering head bearing check/adjustment {see Chapter 1}
does not remedy excessive play or roughness in the steering head
bearings, the entire front end must be disassembled and the bearings
and races replaced.

2  Remoaove the fuel tank (see Chapter 4) and the steenng head cov-
ers (see Chapler 8).

3  Remove the front forks (see Section 4).

4 Remove the steering stem nut and washer {see iliustrations),
then lift off the upper triple clamp (sometimes called the fork bridge or
crowny. Unless you plan to replace the upper triple clamp, it isn’t nec-
essary lo remove the handlebars - just set the upper triple clamp aside
with everything attached. Caution: /f any of the electrical harnesses for
the handlebar switches are pulfed tight, unplug them (see Chacter 9). it
isn't necessary to disconnect the brake hydraufic hose, but make sure

6.6b Remove the locknut and the lockwasher (arrow)
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wclinl - : T
6.7 Remove the bearing adjustment nut and the upper
bearing dust seal {arrow)

that the handlebar/triple clarmp assembly is neither hanging by the hose
or pulling any strain on the hose. If you are repiacing the upper triple
clamp, detach the brake hose clamp, if applicable, and remove any
cable or wiring harness guides that are bolted to the triple clamp.

5  The locknut is secured by four lockwasher tabs. Straighten these
tabs with a screwdriver {see illustration).

6  Using a ring nut wrench (alse known as a C-spanner wrench,
remove the locknut and the lockwasher {see illustrations). There
should be a suitable wrench in the bike's tool kit; if not, you can abtain
one from a dealer or motorcycle accessary shop.

7 Remove the bearing locknut and the dust seal (see illustration).
8 Remove the upper bearing inner race (see illustration) and
remove the upper beanng assembly,

9  Pull down on the lower triple clamp and remove the steering
stem/lower bearing/lower triple clamp assembly (see Hlustration). If
it’s stuck, gently tap an the fop of the steering stem with a plastic mal-
let or a hammer and a woad block.

Inspection

Refer to illustrations 6.12a, 6.12b, 6.13a, 6.13b, 6.13c, 6.13d, 6.14,
6.16, 6.18a and 6.18b

10 Clean all the paris with solvent and dry them thaoroughly, using
compressed air, if available. Wipe the old grease out of the steering
head and bearing races.

11 Examine the outer races in the steering head for cracks, dents,
and pits. If even the slightest amount of wear or damage is evident, the

6.12a Insert a long punch or rod from below to tap
out the upper bearing outer race , .,

6.8 Remove the upper bearing inner race

6.9 Carefully pull the steering stem/lower triple clamp
assembly from the steering head

races should be replaced.

12 To remove the outer races from the steering head, drive them out
with a hammer and drift punch {see illustrations}. A slide hammer with
the right internal-jaw puller will also work.

6.12b ... and from above to tap out the lower bearing outer race
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6.13a Position the lower bearing outer race in the 6.13b ... and tap it into position with a socket slightly
steering head . . . smaller In diameter than the race

86.13¢ Tap the upper bearing outer race into position 6.13d ... the upper bearing outer race should look
with the same tools like this when installed

13 Since the outer races are an “interference-fit" in the frame, instal-
lation will be easier If the new races are left overnight in a refrigerator
freezer. The frozen races will contract slightly, and slip info place in the
frame with very little effort. When installing the races, tap them gently
into place with a hammer and punch or a large socket (see illustra-
tions). Do not strike the bearing surtace or the race will be damaged.
14  Inspect the bearings (see illustration) for wear. Look for cracks,
dents, and pits in the races and flat spots on the bearings. If either
bearing assembly is damaged or worn, replace both the upper or lower
steering head bearings as a set.

15 Inspect the lower bearing inner race (the one that's pressed onto
the steering stem) for cracks, dents, and pits. If even the slightest
armount of wear or damage is evident, replace the lower inner race. Ex-
amine the dust seal under the lower bearing; if it's damaged, replace it.
18 To remova the lower bearing inner race, use a bearing puller
{available at tool rental yards, if you don't have one). A hammer and
drift punch will also work {see [Hustration). Don't remove this race
unless it, or the dust seal, must be replaced. Removing the race will
damage the dust seal, so replace the seal if the bearing is remowved.

17 Inspect the steering stem/lower triple clamp assembly for cracks

and other damage. Do not attempt to r_epair this component. if any 6.14 Steering stem/lower triple clamp details
damage is evident. replaca the steering stem/flower triple clamp

assembly. 1 Bearing adjustment nut § Lower steening head
18 Install a new dust seal and the lower bearing inner onto the steer- 2 Dust seal bearing assermbly

ing stem {see illustrations). Drive the lower bearing onto the steering 3  Upper steering head 6 Lower steering head
stem using a bearing driver. If you don't have access to these toals, a bearnng inner race bearing inner race and
section of pipe with the same diameter as the inner race can be used. 4 Upper stearing head dust seal

Drive the bearing on until it’s fully seated. bearing assembly
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.16 Tap the seal and lower bearing inner race
off the steering stem

Installation

19 Pack the bearings with high-quality grease (preferably a moly-
based grease}). Coat the outer races in the steering head with grease
also.

20 Install the lower steering head bearing assembly on the steering
stem, then insert the steering stem/lower friple clamp inte the lower

end of the steering head. Install the upper bearing, inner race, dust seal
and bearing adjustment nut. Using the spanner wrench {C-spanner),
tighten the adjuster nut white moving the lower triple clamp back and
farth. Continue to tighten the nut, 1/8-turn at a time, until all play has
been removed from the steering head bearings. However, don't over-
tighten the adjustment nut, or the steering will be too firm and the new
bearings and/or races will wear out prematurely.

21 Once the adjustment nut is tight and all bearing play has been
removed, install the lockwasher and the locknut. Bend up the tabs on
the lockwasher to secure the locknut, then install the upper triple
clamp on the steering stem. Install the washer and steering stem nut
and tighten the stem nut to the torgue listed in this Chapter's Specifi-
cations.

22 Install the handlebar assembly, if removed (see Section 2).

23 Install the front forks {see Section 4).

24 Install the steering head covers (see Chaptler 8) and fuel tank (see
Chapter 4).

7 Rear shock absorbers - removal, inspection and
installation

Warning: Do not attempt to disassemble these shock absorbers. They
are nitrogen-charged under high pressure. Disassermnbly could resuilt in
serous injury.

Removal

Refar to illustration 7.2

1 The bike must be supported with the rear wheel off the ground for
this pracedure. Raise the bike on a hydraulic lift, shop stand, or some
other suitable support. Make sure that whatever you use is strang
encugh to support the bike securely.

2 Remaove the upper and lower mounting bolts and the washers
from one shock abscrber [see illustration). Do NOT remove both
shocks at the same time unless the swingarm is well supported.

Inspection

3 Inspect the shack for ¢il leaks and obvious external damage.
Inspect the upper anc lower maunting belt bushings for cracks and
excessive wear. If any damage is evident, replace the shock. It cannot
be overhauled.

4 The shocks used on 1985 and 1986 models have external coil
springs. The springs and shock abscrbers on these units can be
replaced separately, but a spring compresser tool is needed to do the
job. If you don't have a spring compressor, take the shocks tc a dealer
or a motorcycle specialty shop and have the springs or shocks
replaced there,

6.18b ... then install the lower bearing inner race with its bearing
surface facing up, and press the race onio the stem with a
section of pipe (taped to protect the bearing surface)

washers and pull the shock off the upper and lower mounting
studs; DO NOT remove both shocks at once!
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9.9 Inspect the splines on the wheel hub coupling
flange for damage

10 Swingarm - removal and installation

Refer to iffustrations 10,3, 10.8a, 10.8b, 10.8¢, 10.9 and 10. 771

1 The bike mus! be supported with the rear wheel oft the ground for
this pracedure. Raise the bike on a hydraulic I:ft, shop stand or some
other suitable suppon. Make sure that whatever you use is strong
enough to support the bike securely.

2 Remove the exhaust system (see Chapter 4).

3  On medels with rear disc brakes, remove the brake hose clamps
from the swingarm (see illustration).

4 Remove the rear wheel (see Chapter 7).

5  Remove the rear shock absorbers (see Section 7).

6  Remova the final drive unit (see Section 9}

7 Pry out the left and right swingarm pivot caps.

8 Undo the lfocknut on the right pivot bolt, using Honda tocl KS-
HBA-08-469 ar equivalent (see iflustrations). While you're undaing the
locknut, hald the pivot bolt fram turning with 2 17 mm Allen bolt bit.
These are available from tool stores.

9  Unscrew the swingarm pivol bolts with the 17 mm Allen bolt bit
and remove both boits (see illustration).

10 Pull the swingarm back and remove it from the frame. The U-joint
may bind a little on the output shait splines, but it will come loocse if
you pull it firmly,

11 Remove the old U-joint dust boot from the swingarm, then pull

10.8b Unscrew the locknut from the
right pivot bolt

10.3 To detach the rear brake hose from the swingarm on models
with a rear disc brake, remove these bolts {arrows)

10.8¢ Use a 17 mm Allen bolt bit in a
socket to hold the right pivot bolit

10.8a Use this tool to loosen and tighten the swingarm
pivot bolt locknut

the U-joint out of the swingarm (see illustration},
12 Check the pivol bearings in the swingarm for dryness or deterio-
ration {See Section 11}. Lubricate or replace them as necessary.

10.9 Remove the pivot bolts

while you turn the locknut, and to
unscrew both pivot bolts
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10.11 After pulling off the old U-joint dust boot, remove
the U-joint from the swingarm

Installation

Refer to illustration 10.15

13 Lubncate the universal splines with moly-based grease. Make sure
the universal joint dust boot is in place, then install the universal joint in
the swingarm and push it onto the forward end of the driveshaft.

14 Place the swingarm in its installed position in the frame, bu! don”t
install the universal joint on the output shaft yet. Grease the tips of the
pivot balts and thread them into their heles, making sure the tips fit into
the swingarm bearings. Don't tighten the pivot bolts yet.

15 Slide the universal joint forward onio the output shaft (see illus-
tration). If it hangs up on the output shaft splines, turn the rear end of
the driveshaft back and forth while pushing forward until you feel the
U-jeint slide onto the output shaft splines.

16 Note: The swingarm pivol boits and focknut must be tightened in
the specified sequence and to the correct torque settings. Tighten the
left pivot bolt to the tarque listed in this Chapter’s Specifications.
Tighten the right pivot bolt alter tightaning the left pivot boll. You may
have noticed that the right pivot bolt's specified torque is much lower
than that of the left pivot balt. This is not a mistake. That is the way it is
supposed to be.

17 Raise and lower the swingarm several limes to seat the bearings,
then retighten the right pivot bolt to its specified torque again.

18 Thread the locknut onto the nght pivot bolt as far as you can with
your fingers. Then place the speciat wrench on the locknut and install a
torque wrench in the special wrench’s square hole. Hold the pivot boit
with the 17 mm Allen bolt bit so it won't turn, then tighten the locknut
to the torque listed in this Chapter’s Specifications. Note: The special
wrench increases the torque applied to the nut, so the specified torque
is less than the actual applted torque.

19 The remainder of installation is the reverse of remaoval.

10.15 The universal joint splines must slide onto the splines
on the output shaft (arrow)

11 Swingarm bearings - replacement

Refer to ittustrations 11.3a, 11.3band 11.5

1 The swingarm ndes in a pair of tapered roiler bearings.

2  Remove the swingarm from the motorcycle (see Section 103

3 Pry out the seals and remove the bearings from the swingarm
{see illustrations}.

4 Clean all the parts with sclvent and dry them thoroughly, using
compressed air, if available. If you do use compressed air, don't let the
bearings spin as they’re dried - it coutd ruin them. Wipe the old grease
out of the swingarm and bearing races.

5 Examine the bearing races (see illustration) for cracks, dents,
and pits. If even the slightest amount of wear or damage is evident, the
races should be replaced. If one race (or one bearing) needs 10 be
reptaced, replace both of the bearings, as well as their races and seals,
as a set.

6 To remove the bearing races, drive them out of the swingarm with
a hammer and long rod. A slide hammer with the proper internal-jaw
puller will also work. Remave the internal grease retainers as wall.

7  Since the races are an interference fit in the swingarm, installaticn
will be easier if the new races are left overnight in a refrigerator. This
will cause them to contract and slip into place in the frame with very lit-
tte effort. When installing the races, tap them gently into place with a
hammer and a bearing driver, punch or a large sockst. Do not strike
the bearing surface or the race will be damaged.

8 Check the bearings for wear. Look for cracks, dents, and pits in
the rollars and flat spots on the beanngs. Replace any defeclive parts
with new ones. If a new bearing is required, replace both of them, and
the bearing races and seals, as a set,

11.3a Pry out the old grease seals from
the swingarm with a seal removal
tool or screwdriver

11.3b Remove the seal and bearing from
each end of the swingarm pivot bore

11.5 Replace the outer races and
bearings as a set if either race is worn;
don't forget to install the grease

retainer (arrow) in each end
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Contents
Section Section

Brake caliper - removal, overhaul and installation 3 Drum brake - removal, overhaul and installation ..........c.ccecevenenees a8
Brake disc - inspection, remaoval and installation " 4 Front wheel - removal and installation ................... . 11
Brake hose - inspection and replacement ..., 6 General information ... 1
Brake light switches - check, adjustment and Rear brake pedal and linkage - removal and installation.... 9

replacement ... e e See Chapter 9 Rear wheel - removal and installation.............cccccoeeinns . 12
Brake master cylinder - remaval, overhaul and installation ........... 5 Tires - general information .................. RO I |
Brake pads - replacement. ... 2 Tires/wheels - general check............cccoocin ... See Chapter 1
Brake system bleeding..........ccoooi e 7 Wheel bearings - inspection and maintenance...... cevirreneeeen 13
Brake system - general check..........cceiviniinn Sea Chapter 1 Wheels - inspection and repair ... 10
Specifications
Brakes
Brake fIUId YD . ..o et e See Chapter 1

Brake disc thickness
1985 through 1996 VT11C0C (front only)
SANAANG cvoviieii e
A% Y o PP OP PO PPPUP
VT1100C2, VT1100T and 1997-cn VT1100C (front and rear)
Sy T Ta I [ e [ R
Minimum®... "
DHSC PUNOUL T ...t st e e e s s r e s st e s s stesmste s s
Front brake pad minimum thiCKNess ..o e,
Rear brake drum inside diameter (VT1100C)
BT F= 5o =1 o OO PP PRSP
Maximum
Rear brake shoe lining thickness {(VT1100C)
Standard
Minimum
Front master cylinder
1985 and 1986
Piston bora inside diameter service imit........ccoeceiveier e
Piston outside diameter service limit........cc.oveveevieeeceeeee e,
1987 on
Piston bore inside diameter service lImit .........ocoociveve v innneen
Piston outside diameter service limit........ccccoooviirinnvvreeinrineeee,
Rear master cylinder {(VT1100C2 and VT1100T}
Piston bore inside diameter service limit ..o e
Piston outside diameter service limit .
Pushrad adjustment ..o

4.510 5.2 mm {0.18 to 0.20 inch)
4,0 mm {0.16 inch}

5.8 10 6.2 mm (0.23 to 0.24 inch)

5.0 mm {0.20 inch)

0.30 mm {0.012 inch)

Replace when wear groove is exposed

180 mm (7.09 inches)
181 mm (7.13 inches)

5.0 mm (0.20 inch)
2.0 mm (0.08 inch)

15.93 mm (0.627 inch)
15.82 mm (0,623 inch)

12.75 mm (0.502 inch)
12.64 mm {0.498 inch}

12.75 mm (0.502 inch)
12.64 mm {0.498 inch)
169 mm (6.7 inches)

‘Refer to marks stamped into the disc (they supersede informafion printed here)
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Wheels and tires

Wheel runout
Radial (Up-and-dOWN) ...
Axial (SIQe-10-SIQE}.......oi it
R o L=t == PP
Tire sizes
VT1100C
1985 and 1986

VT1100C2
Front...

Torque specifications

Front axle
1985 and 1986
Axle NOIAEr BOIS . eri it et eee e sae s s rrn e

1987 on
Axle PINCh DOIS .o e
AXIE DOI ... e

Front disc brake
Brake disc mounting bolts
1985 and 1986 ....oviiiiiei e e
1987 through 1990 ... e
TOG2 0N Liiriciiiiine e e
Front brake caliper bracket mounting belts
1985 And 198 ... e
1987 through 1993 ...
1994 and later VT1100C....
VT1100CZ and VT 1100T oo e
Brake caliper pin bolts
1985 and 1986
(0o Yo=Y oo | PR SOOI RO PPN
LOWEN DOl ... e
1987 through 1993 .. e
1994 on
Pin bolt (upper bolt)
Bracket pin bolt (lower bolt)....
Brake pad pin retainer bolt
FIB5 ANA 1986 ... coreiieccecieseviener i et sbe st s s e
1987 through 1993 ... e
T9DL 0N et e et re e ers
Brake hose banjo bolts {at caliper and master cylinder)
1985 ANA 1986 ...t e
1987 through 1893 ........ceviivne.
1994 0N e
Brake lever pivot bolt nut
Master cylinder clamp-to-handlebar belts ...,

Rear axle
Axle PINCH BOM .....ovree e b e
REAr AXIE MUL..ceieeieeiieis et v e e s ee e meem e eneesrneane

Rear drum brake (VT1100C)
Brake arm pinch balt ............coeeeeee

Stopper arm-ta-brake panel balt...
Brake pivet arm pinch BOlt e

2.0 mm (0.08 inch)
2.0 mm {0.08 inch)
See Chapter 1

110/90-18 61H
140/90-15 70 H

110/90-19 62H
170/80-15 M/C 77H

120/90-18 65H
170/80-15M/C 77H

130/80R-18 66H
170/70R-16 75H

27 to 33 Nm (0 to 24 ft-Ibs)
55 to 65 Nm (40 10 47 ft-Ibs)

22 Nm (16 ft-lbs)
53 Nm (43 ft-Ibs}

37 to 43 Nm (27 to 31 ft-1bs)
40 Nm (29 ft-lbs)
42 Nm (31 ft-Ibs)

30 to 40 Nm (22 to 29 ft-Ibs)
35 Nm {25 fi-Ibs}
45 Nm (33 #-lbs}
30 Nm (22 ft-Ibs)

25 10 30 Nm (18 10 22 it-Ibs)
20 to 25 Nm (14 10 18 ft-Ibs)
28 Nm (20 ft-Ibs)

23 Nm (17 ft-Ibs)
13 tm (108 in-Ibs)

81013 Nm {72 to 108 in-lbs)
11 Nm (96 in-lbs)
18 Nm {13 ft-Ibs}

2510 35 Nm (18 to 25 ft-Ibs)
30 Nm (22 #-Ibs}

34 Nm (25 ft-lbs)

6 Nrn (53 In-lbs)

12 Nm (108 in-Ibs)

27 Nm (20 ft-lbs)
90 100 Nm {65 ft-Ibs)

26 Nm (20 ft-lbs)
22 Nm (16 ft-1bs)
26 Nm {20 #-Ibs)
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Rear disc brake (VT1100C2 and VT1100T)
Braxe caliper bolts
Caliper-to-bracket Bolt ..o
Caliper pin balt............
Pad pin bolt.....
Caliper bracket stopper pin bolt.....c..ceevieniceecnins
Brake hose banjo bolts (at caliper and master cytinder) ...
Master cylinder moUnting BOUS .......ooeviveiie s

2.3 Unscrew and remove the pad pin plug

1 General information

The models covered in this Chapter are equipped with a hydraulic
disc brake at the front and either a mechanical drum brake (VT1100C
models} or a disc brake (VT1100C2 and VT1100T models) at the rear.
Some models are equipped with wire spoke wheels and tube-type
tires; others are eguipped with cast wheels and tubeless tires. Cau-
tion: Disc brake compornents raraly require disassembly. Do not disas-
semble components unless absolutely necessary. If any hydraulic brake
line connection in the system is loosened, the entire system shouw/d be
disassembled, drained, cleaned and then properly filled and bled upon
reassembly. Do not use solvents on inlernal brake compenents. Sol-

U i RO e

2.5 Pull out the pad pin plug and remove the brake pads; note
how the pads are oriented to the caliper, with the
holes for the pad pin at the bottom

23 Nm (17 ft-lbs)
27 Nm (20 ft-Ibs)
18 Nm (13 ft-lbs)
69 Nm (51 ft-lbs)
34 Nm (25 ft-lbs)
12 Nm (108 in-lbs

2.4 Unscrew the pad pin

vents will cause seals to swell and distort. Use only clean brake fluid,
brake cleaner or aicohoi for cleaning. Use care when working with
brake fiuid as it can injure your eyes and it will damage painted surfaces
and plastic parts.

2 Brake pads - replacement

Warning: The dust created by the brake syslem may contain asbestos,
which is harmful to your heaith. Never biovs it out with compressed air
and don't inhale any of it. An approved filtering mask should be worn
when working on the brakes.

1 Turn the handlebar so that the brake master cylinder is level, then
remove the master cylinder reservoir cover, set plate and diaphragm
{see Section 5).

2  Depress the caliper pistons by pushing the caliper in (toward the
disc) with your thumbs. Watch the level of the brake fluid in the master
cylinder reservoir; it will rise as you depress the caliper pistons. If it
gets too close to the top, siphon off a little fluid from the reservoir. If
you can't depress the pistons with thumb pressure, try using a C-
clamp. If the pistons stick, remove the caliper and overhaul it {see Sec-
tion 3).

Front brake pads

Refer to iflustrations 2.3, 2.4, 2.5, 2.9 and 2.12

3  Remove the pad pin plug (see llustration).

4  Remove the pad pin (see illustration}.

5  Remove the brake pads (see llustration).

& Remove the shims from the old pads (if they have shims).

7 Note whather the friction material on the pads has been warn
down so that the wear grooves are exposed, or are about 1o be
exposed. If so, replace the pads as a pair. If the pads are fouled with oil
or are damaged, replace them.



7-4

Chapter 7 Brakes, wheels, tires and final drive

2.9 Replace the pad retainer {left arrow} and the pad spring
{right arrow} if either of them is damaged or worn

8  Inspect the condition of the brake disc {see Section 4). If it needs
to be machined or replaced, fcllow the procedure in that Section to
remove it. If the disc is okay, deglaze it with sandpaper or emery cloth,
using a swirling motion.

9  Inspect the condition of the pad rstainer and the pad spring (see
illustration). If either of them is distorted or dameged, replace it. If you
remove the retalner or the spring, make sure that the new part fits into
the caliper exactly as shown, |t either of these parts is incorrecily
ingtalted, the pads will not fit into the caliper cormrectly.

10 Install the shims {if equipped) on the new brake pads.

11 Install the pads in the caliper so that their upper ends rest against
the pad retainer.

12 Push the pads against the pad spring, align the holes in the lower
ends of the pads with the hele in the caliper, insert the pad pin (see
illustration) and tighten it to the torque listed in this Chapter's Specifi-
cations,

13 Install the pad pin plug and tighten it securely.

Rear brake pads

Refer to illustration 2.14

14 Remove the pad pin plug (see illustration} and lcosen the pad
pin.

15 Remove the caliper bracket bolt {see illustration 2.14).

2.14 Unscrew the pad pin plug and pin {upper arrow), remove the
caliper bolt {lower arrow), swing the caliper up and pull out
the pads

2.12 This is how the pads and the pad pln should look right
before the pad pin Is screwed into the callper

16 Swing the caliper up, remove the pad pin and remove the brake
pads.

17 Inspect the brake pads, the brake disc, and the pad retainer and
pad spring (see Steps 7, B and 9).

18 Install new pads and secure them with the pad pin.

19 Pivot the caliper back down and push the pads against the pad
spring so that the ends of the pads are correctly engaged with the
retainer on the caliper bracket.

20 Install the caliper bracket bolt and tighten it to the torgue listed in
this Chapter’s Specifications,

21  Tighten the pad pin to the torque listed in this Chapter's Specifi-
cations.

22 Install the pad pin plug and tighten it securely.

Front and rear pads

23 Relill the master cylinder reservoir (see Chapter 1) and install the
diaphragm and cover.

24 Operate the brake lever or brake pedal several times to bring the
pads into contact with the disc. Check the operation of the brakes
carefully before riding the motorcycle.

3 Brake caliper - removal, overhaul and installation

Warning: The dust created by the brake system may contain asbestos,
which is harmful to your health. Never biow it out with compressed air
and don't inhale any of it. An approved fiftening mask should be wom
when working on the brakes. Do not, under any circumstances, use
petroleum-based solvents to clean brake parts. Use brake cleaner or
denatured alcohol only!

Removal

Refer to illustrations 3.2a and 3.2b

1 Remove the cover, set plate and diaphragm from the master
cylinder and siphon out all of the old braks fluid.

2  Detach the brake hose from the fork slider. Cisconnect the brake
hose from the caliper {see illustrations). Remove the brake hose banjo
bolt and discard the sealing washers. Place the end of the hose in a
cenlainer and operate the brake lever to pump out the rest of the brake
fluid. After all the fluid has been expelled, wrap a clean shop rag tightly
around the hose fitting to soak up any drips and prevent contamina-
tion.

3  Remove the caliper bracket mounting bolts {see illustration 3.2a
or 3.2b) and separate the caliper from the fork slider.
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3.2a To remove the front brake caliper, remove the banjo boit
{right arrow) and the mounting bolts (left arrows)

B 5 - P

3.2b To remove the rear brake caliper, remove the banjo bolt
{upper arrow) and the mounting bolts {lower arrows)

gt e A i i 8, .

3.6 Pull the caliper and bracket apart; inspect the caliper pin dust
boot (A) and the bracket pin boot {B) for cracks, tears and
deterioration {front caliper shown)

Overhaul

Refer to illustrations 3.6, 3.8, 3.11, 3.12a, 3.12b, 3.13and 3.15

Note: The accompanying iffustrations depict a typical front caliper,
which has two pistons. Rear calipers have only one dust saal, piston,
piston seal, elc. but are otherwise simifar to front calipers.

4 Clean the exterior of the caliper with denatured alcchol or brake
system cleaner.

5 Remove the brake pad pin and the brake pads (see Section 2).

6 if you're servicing a front caliper, separate the caliper bracket
from the caliper (see illustration).

7 On front calipers, remove the caliper pin dust boot and the pad
retainer from the caliper bracket. Inspect the dust boot for cracks,
tears and deterioration; replace it if it's damaged or worn. Make sure
the retainer is neither bent nor damaged; if it is, replaca it.

8 Remove the caliper bracket pin dust boot and the pad spring (see
illustration) from the caliper. Inspect the boot for cracks, tears and
deterioration; replaca it if it's damaged or worn, Make sure the pad
spning is neither bent nor damaged; if it is, replace it.

9  Place a few rags between the piston and the caliper frame to act
as a cushion, lay the caliper on the work bench sc that the pistons are
facing down, toward the work bench surface, then use compressed
air, directed into the fluid inlet, to remove the pistons. Use only small
quick blasts of air to ease the pistons out of the bore. If a piston is
blown out with too much force, it might be damaged. Warning: Never
place your fingers in front of the pistons in an attempf (o catch or pro-
tect them when applying compressed air. Doing so could result in sen-
ous injury.

3.8 Remove the pad spring from the caliper and inspect it for
cracks and fatigue {rear callper shown}

10 If comprassed air isn't available, reconnect the caliper to the
brake hose and pump the brake lever until the piston is free. (You'll
have to put brake fluid in the master cylinder reservoir and get most of
the air out of the hose to use this methed.)

11 Once the pistons are protruding lrom the caliper, remove them
(see Illustration).

3.11 After popping the pistons loose with compressed air, insert
a pair of pliers inside each piston and puil them out of their bores
{front caliper shown)
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3.12a On front calipers, remove the dust (outer) seals and the
piston {inner) seals from both bores; be careful not to
scratch the bore surfaces

12 Using a wood or plastic tool, remove the dust seals and the pis-
ton seals (see illustrations).

13 Clean the pistons and the piston bores with denatured alcohal,
fresh brake fluid or brake system cleaner and dry them off with filtered,
unlubricated compressed air. Inspect the surfaces of the pistons (see
illustration) and the piston bores for nicks and burrs and loss of plat-
ing. If you find defects on the surface of either piston or piston bore,
replace the caliper assembly (the pistons are matched to the caliper). If
the caliper is in bad shape, inspect the master cylinder tco.

14 Lubricats the new piston seals and dust seals with clean brake
fluid and install them in their grooves in the caliper bore. Make sure
they’re not twisted and are fully and correctly seated.

1% Lubricate the pistons with clean brake fluid and install them into
their bores in the caliper. Using your thumbs, push each piston all the
way in {see illustration}; make sure it doesn’t became cocked in the
bore.

16 The caliper body should be able to slide in relation to its mounting
bracket. If it was seized or operated stiffly prior to disassembly, inspect
the slider pins on the caliper and the bracke! for excessive wear, Minor
blemishes can be cleaned up with crocus or emery cloth, If either pin

3.13 Front brake caliper assembly

1 Pistons 4
2  Piston seal 5
3 Dust seal

Pad springs
Caliper

iy & % ]

3.12b One way to protect the bore is to use a pencil to remove
the seails {rear caliper shown)

shows signs of serious damage, replace it. The pins ¢an be unscrewed
from the bracket and caliper. If you remove either pin, be sure to
tighten the new pin to the torque listed in this Chapter's Specifications.
Coat the pins with high-temperature disc brake grease.

17 Reassemble the caliper and the caliper bracket. Make sure that
the two parfs slide smoothly in and out on the pins.

18 If the pad retainer or pad spring was removed, install it now {see
illustration 2.9}).

19 Install the brake pads (seea Section 2).

Installation

20 Install the caliper on the fork slider, install the caliper bracket
mounting bolts and tighten them to the torque listed in this Chapter's
Specifications.

21 Connect the brake hose ta the caliper, using new sealing washers
on each side of the banjo boit.

22 Fill the master cylinder with the recommended brake fluid {see
Chapter 1) and bleed the system (see Section 7). Check for leaks.

23 Check the operation of the brakes carefully befere riding the
molorcycle.

3.15 Bottom the piston in the caliper bore; make sure
it goes in straight {rear caliper shown)
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4.3 Set up a dial indicator as shown, with the probe touching the
surface of the disc, and tum the wheel slowly to measure runout

4 Brake disc - inspection, removal and installation

Inspection

Refer to iflustrations 4.3, 4.4a and 4.4b

1 Support the bike securely sc it can't be knccked over during this
procedure,

2 Visually inspect the surface of the disc for score marks and other
damage. Light scratches are normal after use and won’t aHect brake
operation, but deep grooves and heavy score marks will reduce brak-
ing efficiency and accelerate pad wear. If the disc is badly grooved it
must be machined or replaced.

3  To check disc runout, mount a dial indicator to the fork leg with
the plunger on the indicator touching the surface of the disc about 1/2-
inch from the outer edge (see illustration}. Slowdy turn the wheel and
watch the indicator needle. comparing your reading with the limit listed
in this Chapter's Specifications or stamped on the disc itself. If the
runout is greater than allowed, replace the disc.

4  The disc musi not be machined or allowed tc wear down to a
thickness less than the minimum allowable thickness, listed in this
Chapter's Specifications. The thickness of the disc can be checked
with a micrometer {see illustration). lf the thickness of the disc is less
than the minimum allowable, it must be replaced. The minimum thick-
ness is also stamped into the disc (see illustration).

Removal

Refer to iffustration 4.6

5  Remove the wheel {see Section 11 or 12).

6  Mark the relationship of the disc to the wheel, s0 it can be
installed in the same position, Remove the bolts that retain the disc to
the wheel hub {see illustration). Loosen the bolts a little at a time, in a
criss-cross pattern, to avoid distorting the disc., Once all the bolts are
loose, take the disc off.

7 Take note of any paper shims that may be present where the disc
mates to the hub. If there are any, mark their position and be sure to
include them when instailing the disc.

installation

8 Position the disc on the wheel, aligning the previcusly applied
match marks (if you're reinstalling the original disc). Make sure the
arrow {stamped on the disc) marking the direction of rotation is point-
ing in the correct direction (the direction that the wheel rotates when
the bike is moving forward).

g  Apply a non-hardening thread locking compound to the threads
of the bolts, Install the bolts with new lockwashers, tightening them a
little at a time, in a criss-cross pattern, until the torque listed in this
Chapter's Specifications is reached. Clean off all grease from the

4.4a Use a micrometer to measure the thickness of the
disc at several points

4.49b If the minimum thickness stamped into the disc differs from
the value listed in this Chapter's Specifications, use the
information on the disc

brake disc using acetone or brake system cleaner.

10 Install the wheel {see Section 11 or 12}.

11 Operate the brake lever several times to bring the pads into con-
tact with the disc. Check the operation of the brakes carefully before
riding the motorcycle.

-

.. e - :
4,6 To detach the disc from the wheel, remove the Allen bolts in a
criss-cross fashion
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5.4 Master cylinder cover screws {left arrows) and brake hose
banjo bolt (right arrow); use new sealing washers on
the banjo fitting

5 Brake master cyllnder - removal, overhaul and
installation

1 it the master cylinder is leaking fluid, or if the lever or pedal does
not produce a firm feel when the brake is applied, and bleaeding the
brakes does not help, master cylinder overhaul is recommended.
Before disassembling the master cylinder, read through the entire pro-
cedure and make sure that you have the correct rebuild kit. Also, you
will need some new, clean brake fluid of the recommended type, seme
clean rags and intermal snap-ring pliers. Note: To prevent damage to
the paint from spilled brake fluid, always cover the top cover or upper
fuel tank when working on the master cylinder.

2  Caution: Disassembly, overhaul and reassembly of the brake
master cylinder must be done in a spotlessly clean work area to avoid
contamination and possible faflure of the brake hydraulic systern com-
ponents.

Front master cylinder

Removal

Refer to illustrations 5.4 and 5.7

3 Remove the rear view mirror.

4 Remove the reservoir cover retaining screws (see lllustration).
Remove the reservoir, the set plate and the rubber diaphragm. Siphon

5.7 Master cylinder mounting bolts {arrows); the small
arrow and the UP mark must point up when the
master cylinder is installed

as much brake fluid from the reservoir as you can to avoid spilling it on
the bike.

5  Unplug the electncal connectors from the brake light switch (see
Chapter 9).

6  Pull back the rubber dust boot, loosen the braka hose banjo bolt
(see iMlustration 5.4) and separate the brake hose from the master
cylinder. Wrap the end of the hose in a clean rag and suspend the hose
in an upright position or bend it down carefully and place the open end
in a clean container. The objective is to prevent excessive loss of brake
fluid, fluid spills and system contamination,

7 Remove the master cylinder mounting boits (see illustration) and
separate the master cylinder from the handlebar. Caution: Do not tip
the master cylinder upside down or any brake ffuid still in the reservolr
will run out.

Overhaul

Refer to iflustrations 5.9a, 5.9b, 5. 10 and 5.15

8 Remove the brake lever pivot bolt nut, remove the pivot bolt and
remove the lever,

9  Carefuliy remove the rubber dust boot from the end of the piston
{see illustration). Using snap-ring pliers, remove the snap-ring (see
illustration} and slide out the piston assembly and the spring.

10 Lay the parts out in the order in which they're removed to prevent
confusion during reassembly (see ilustration).

11 Clean all of the parts with orake system cleaner (available at

5.9a Remove the rubber dust boot {(arrow} . ..

5.8b ...and remocve the snap-ring from the bore




Chapter 7 Brakes, wheels, tires and final drive

7-8

5.10 Master cyfinder details

Reservoir cover

Set plate

Rubber diaphragm

Master cylinder body

Brake hose banjo bolt

Sealing washers

Master cylinder mounting bracket
Brake fever pivot bolt nut

Brake lever pivot bolt

10 Brake lever

11 Rubber dust boot

12 8nap-ring

13 Washer

14 Piston/spring assembly

15 Brake light switch mounting screw
16  Brake light switch

OO~ H W~

motorcycle dealerships and auto parts stores), isopropy! alcchol or
clean brake fluid. Caution: Do not, under any circumstances, use a
petrofeum-hased solvent to clean brake parls. |f compressed air is
available, use it to dry the parts thoroughly (make sure it's filtered and
unlubricated). Check the master cylinder bore for corrosion, scratches,
nicks and score marks. |f damage is evident, the master cylinder must
be replaced with a new cne. If the master cylinder is in poor condition,
then the calipers should be checked as well.

12 The dust seal, piston assembly and spring are included in the
rebuitd kit. Use all of the new parts. regardless of the apparent condi-
ticn of the old ones.

13 Before reassembling the master cylinder, soak the piston and the
rubber cup seals in clean brake fluid for ten or fifteen minutes. Lubri-
cate the master cylinder bore with clean brake fiuid, then carefully
insert the piston and related parts in the revarse order of disassembly.
Make sure the lips on the cup seals do not turn inside out when they
are slipped into the bore.

14 Depress the piston, then install the snap-ring (make sure the
snap-ring is properly seated in the groove). Install the rubber dust boot
{make sure the lip is seated properly in the piston groove}.

15 Lubricate the brake lever pivot balt and the friction surface on the
lever that pushes against the pisten assembly (see illustration).

Installation

16  Attach the master cylinder to the handlebar and tighten the bolts
to the torque listed in this Chapter’s Specifications.

17 Connect the brake hose to the master cylinder, using new sealing

5.19a To reach the rear master cylinder reservoir,
remove this bolt (arrow) . ..

5.15 Lubricate the brake lever pivot and the part of the
lever {arrow) that pushes against the piston

washers. Tighten the banjo bolt to the torque listed in this Chapter’s
Specifications.

18 Fill the master cylinder with the recommended brake fluid (see
Chapter 1}, then bleed the air from the system (see Section 7).

5.19b ... and remove the cover
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cylinder mounting bolts {arrows). ..

Rear master cylinder (VT 1100C2 and VT1100T
models)

Removal

Refer to iflustrations 5,19a, 5.19b, 5.20a, 5.20b and 5.21

19 Remove the master cylinder cover {see illustratlons), unscrew
the reservoir cap and siphon the brake fiuid from the rear master cylin-
der reservair.

20 Remove the master cylinder meunting bolts and remove the
shield {see illustrations}). Remove the brake hose banjo bolt. Discard
the cld sealing washers, Detach the reservoir hose from the master
cylinder, either by sliding back the hose clamp and pulling the hose off
the fitting or by removing the fitting screw. Note: When the exhaust
system is installed, the reservoir hose is a lot easier toc detach by
removing the screw.

21 Remove the cofter pin from the clevis pin (see illustration 9.18},
remove the clevis pin (see lllustration} and disengage the pushrod
clevis from the brake pedal.

Overhaul

Caution: Disassembly, overhaul and reassembly of the brake master
cyfinder must be done in a spollessly clean work area to avoid contam-
ination and possible failure of the brake hydraulic system companenls.
22 Pull the dust boot cover off the front end of the master cylinder
and slide it forward on the pushrod. Remeove the small end of the dust
boot from its groove in the pushrod, detach the big end from the mas-
ter cylinder and slide the dus? boot forward.

23 Depress the pushred and, using snap-ring pliers, remove the
snap-ring. Remove the master piston and spring. Lay the parts out in
the proper order te prevent cenfusion during reassembly,

24 Clean ail of the parts with brake systemn cleaner {available at auto
parts stores), isopropyl alcohol or clean brake fluid. Caution: Do not,
under any circumstances, use a petrofeumn-based solvent to clean brake
parts. It compressed air is available, use it to dry the parts tharaughly
{make sure it’s filtered and unlubricated). Check the master cylinder
bore for corrasion, scratches, nicks and score marks. If damage is evi-
dent, the master Gylinder must be replaced with a new one. If the mas-
ter cylinder is in peor condition, then the caliper shouid be checked as
well,

25 Inspect the bore of the master cylinder, piston and piston cups for
wear, damage and deterioration. Measure the inside diameter of the
master cylinder and the outside diameter of the piston and compare
your measurements to the service timit for these components listed in
this Chapter's Specifications. If either part is worn beyond the service
limit, replace it.

26 Remove the old cup seals from the piston and spring and install
the new ones. Make sure the lips face away from the pushred end of

‘o falerrys i
5.20b ...remove the heat shield and disconnect the reservoir

hose, either by sliding back the hose clamp or by
removing this screw

the piston. If a new piston is included in the rebuild kit, use it regard-
less of the conditicn of the old one.

27 Belere reassembling the master cylinder, soak the piston and the
rubber cup seals in clean brake fiuid for ten or fifteen minutes. Lubri-
cate the master cylinder bore with clean brake fluid, then carefully
insert the parts in the reverse order of disassembly. Make sure the lips
on the cup seals do not turn inside out when they are slipped into the
bore.

28 I you're installing a new dust boot cover and/cr dust boot, back
off the clevis locknut and adjustment nut and unscrew the clevis from
the pushrod, tape the threads of the pushrod te protect the new rubber
parts, slide the dust beot and dust boot cover onto the pushrod and
install the clevis. Don’t tighten the clevis adjustment nut and locknut
yet; the clevis must be adjusted.

29 Lubricate the end of the pushred with silicone grease designed
for brake applications, and install the pushrod and stop washer into the
cylinder bore. Depress the pushrod, then install the snap-ring {make
sure the snap-ring is properly seated in the groove with the sharp edge
facing out).

30 Instalt the rubber dust boot (make sure the small end is correctly
seated in the groove in the pushrod). Install the dust boot cover and
align the cut-out in the cover with the mounting boss of the master
cylinder.

31 Screw the clevis onto the pushrod to set the distance from the
center of the forward mounting bolt hole to the cenler of the clevis pin
hale to the dimension listed in this Chapter's Specifications.

5.21 Remove the cotier pin, pull out the clevis pin {arrow} and
disengage the pushrod clevis from the brake pedal
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7.5a Remove the rubber dust boot from the bleed valve, place a
box wrench over the bleed valve ...

Installation

32 Position the mastar cylinder on the frame and secure it with the
mounting bolts, but don't tighten the bolts yet.

33 Reattach the hose from the reservoir, if removed. If the hose joint
was removed, install a new C-ring and tighten the screw securely.

34 Connect the master cylinder outlet hose with the banjo bolt, using
new sealing washers on each side of the bolt. Hand tighten the banjo
bolt.

35 Remove the master cylinder mounting bolts. install the heat
shield, install the boits and tighten them to the torque listed in this
Chapter’s Specifications.

36 Tighten the banjo bolt to the torque listed in this Chapter's Speci-
fications.

37 Connect the clevis to the brake pedal, secure the clevis pin with a
new cotter pin and install the retainer.

38 Fill the fluid reservoir with the specified fluid (see Chapter 1) and
bleed the system following the procedure in Section 8. Install the
cover.

39 Check the position of the brake pedal (see Chapter 1) and adjust
it it necessary. Check the operation ot the brakes carefully before rid-
ing the motorcycle.

6 Brake hose - inspection and replacement

Inspection

1 Once a week or, if the motorcycle is used less fraquently, before
every ride, check the condition of the brake hosefs).

2  Twist and flex the rubber hoses while looking for cracks, bulges
and seeping fluid. Check extra carefully around the areas where the
hoses connect with the banjo bolts, as these are commeon areas for
hose failure.

3 Inspect the metal banjo fittings connected to the brake hoses. It
the fittings are corroded, scratched or cracked, replace them.

Replacement

4 The brake hose has a banjo fitting on each end of the hose. Cover
the surrounding area with plenty of rags and unscrew the union bolt on
either end of the hose, Detach the hose from any clips that may be pre-
sent and remove the hose.

5  Position the new hose, making sure it isn't fwisted or otherwise
strained, between the two components. nstall the union boits, using
new sealing washers on both sides of the fittings, and tighten them to
the torque listed in this Chapter's Specifications,

6  Flush the old brake fluid from the system, refill the system with

7.5b ...then connect a length of clear plastic tubing to the
valve and submerge the other end of the tubing in a
Jar of clean brake fluld

the recommended fluid (see Chapter 1) and bleed the air from the sys-
tem (3ee Section 7). Check the operation of the front brake carefully
before riding the motarcycle.

7 Brake system bleeding

Refer ta ilfustrations 7.5a and 7.5b

1 Bleeding the brake system removes all the air bubbles from the
brake fluid reservoir(s), the lines and the brake caliper{s). Bleeding is
necessary whenever a brake system hydraulic connection is loosened,
when a component or hose is replaced. or when a master cylinder or
caliper is overhauled. Leaks in the system may also allow air to enter,
but leaking brake fluid will reveal their presence and warn you of the
need for repair.

2  To bleed the brakes, you will need some new, clean brake fluid of
the recommended type (see Chapter 1), a length of clear vinyl or plas-
tic tubing, a small container partially filled with clean brake fluid, some
rags and a wrench to fit the brake caliper bleeder valves.

3 Cover the fuel tank and any other painted surfaces near the reser-
voir ‘o prevent damage in the event that brake fluid is spilfed.

4 On the front brake, remove the reseryoir cover screws and
remoye the cover, set plate and diaphragm. On the rear brake,
unscrevw the reservoir cap. Slowly pump the brake lever or pedal a few
times, until no air bubbles can be seen floating up from the bottom of
the reservoir. Doing this bleeds the air from the mastar cylinder end of
the line. Top up the reservoir with new fiuid. Temporarily install the
cover or cap, but don't tighten them; you may have to remove the
cover or cap several times during the procedure,

5  Remove the rubber dust cover from the bleeder valve (see Hlus-
tration) and slip a box wrench over the caliper bleed valve. Attach cne
end of the clear vinyl or plastic tubing to the bleed valve (see lllustra-
tion) and submerge the other end in the brake fluid in the container.

5] Carefully pump the brake lever three or four times and hold it
while opening the caliper bleeder vaive. When the valve is opened,
brake fluid will flow out of the caliper into the clear tubing and the lever
will move toward the handlebar. Retighten the bleed valve, then
release the brake lever gradually.

7 Repsat this procedure until no air bubbles are visible in the brake
fluid leaving the caliper and the lever is firm when applied. Note:
Remember to add fluid to the reservoir as the level draps. Use only
new, clean brake fluid of the recommended type. Never re-use the fluid
lost duning bleeding.

8  Keep an eye on the fluid level in the reservoir, especially if there's
a lot of air in the system. Every time you crack the bleed valve open,
the fluid level in the reservair drops a little. Do not allow the fluid lavel
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8.2 Push the brake arm forward, unscrew the adjuster nut from
the brake rod and disengage the rod from the clevis pin

to drop below the lower mark duning the bleeding process. If it drops
too low, air will be drawn into the system and you'll have to do the
whole procedure over. If the level lcoks low, uncover the reservoir and
add some fluid.

9  When you're done, inspect the fluid level in the reservoir one more
time, add some fluid it necessary, then instail the diaphragm, set plate
and reservoir cover and tighten the screws securely. Wipe up any
spilled brake fluid and check the entire system for leaks. Note: {f
bleading is dilficult, it may be necessary to let the brake fluid in the sys-
tarn stabilize for a few hours (it may be aeraled). Repeat the bleeding
procedure when the tiny bubbles in the system have settled out.

8 Drum brake - removal, overhaul and installation

Drum brake

Removal and disassembly

Refer to illustrations 8.2, 8.3a, 8.3k, 8.5, 8.6a, 8.6b, 8.6c, 8.73, 8.7b
and 8.7¢

1 Before you start, inspect the rear brake wear indicator {see Chap-
ter 1). if the shoes are excessively worn, replace them.

2  Disconnect the brake rod from the brake arm (see illustration).
Store the adjuster nut, the clevis pin and the brake rod spring in a con-
tainer so they won't be lost.

3 Disconnect the rear brake stopper arm (see illustrations).

4 Remove the rear wheel (see Section 12).

8.3b ... remove the nut and the metal and rubber washers from
the bolt, slide off the stopper arm and remove the bolt
from the brake panel

8.3a To detach the stopper arm from the brake panel,
remove the cotter pin. ..

5  Remove the brake panel from the wheel [see illustration).

6  Remove the brake arm pinch bolt (see illustration} and remove
the brake arm from the splined spindle end of the brake cam. Note the
punch mark on the end of the brake cam spindle; this mark indicates
the location of the wider spline on the spindle. This wider spline must
be aligned with the corresponding wider spline on the brake arm when
the arm is installed. Remove the indicator plate and the feit seal (see
illustrations). Puil the brake cam out of the brake panel.

7  Hemove the cotter pins from the anchor pins {see illustration)
and remove the set plate {the oblong-shaped spacer that fits over the
ends of both anchor pins). To remove tha shoes from the brake panel,
spread them apart slightly to clear the ridges on the brake cam, then
slide them up and off the ancher pins [see illustration). Disengage the
shoes and springs (see illustration}.

Inspection

Refer lo jlusfrafion 8.12
8  Inspect the linings for wear, damage and signs of contamination
from road dirt and water. If the linings are visibly defective, replace
them.

9  Measure the thickness of the lining material (just the lining matenal,
not the metal backing) and compare your measurements to the mini-
mum thickness listed in this Chapter's Specifications. If the lining mate-
nal is worn to less than the minimum. replace the shoes.

10 Inspect the ends of the shoes, whare they contact the brake cam
and where they slip over the anchor pins. If there's visible wear,
replace the shoes.

8.5 Remove the brake panel from the wheel
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8.6a Remove the pinch bolt completely and slide the arm off the
brake cam splndle; the punch mark on the spindle indicates the
wide spline, used to align the arm when it's installed

8.6c Remove the felt seal from the brake cam spindle 8.7a Remove the cotter pins from the anchor pins and
remove the set plate {arrow)

: s —ty
8.7b Spread the upper ends of the shoes to clear the ridges on 8.7c Disengage the brake shoes and springs
the brake cam and pull the shoes off
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8.12 if maximum drum diameter cast into the hub differs from the
limit in this Chapter’s Specifications, use the number on the drum

11  Check the fit of the brake cam in the brake panel hole. [f it feels
loose, replace the brake cam or the panel, depending on which part is
worn. Inspect the anchor pins for wear and damage. If the anchor pins
are worn, replace the brake panel.

12 Inspect the brake drum (inside the wheel hub) for wear or dam-
age. Measure the diameter at several points with a brake drum
micrometer (or have this done by a Honda deater). if the measurements
are uneven (the brake drum is “out-of-round”} or if there are scratches
deep enough to snag a fingernail, have the drum turned by a dealer
service department or a motorcycle machine shop to correct the sur-
face. If the drum has to be turned beyond the wear limit to remove the
defects, replace it, You'll find the maximum diameter of the drum cast
into the wheel [see illustration}. If the specified maximum diametar on
the wheel is different from the maximum diameter listed in this Chap-
ter's Specifications, the specification on the wheel supersedes the
value in the Specifications.

Reassembly and installation

Refer to ilustrations 8. 14a, 8.14b, 8.14c and 8.17

13 Apply high-temperature brake grease to the ends of the springs,
the brake cam and the anchor pins. Install the brake cam, the felt seal
and the indicator plate. Install the brake arm. Make sure the punch
marks on the brake arm and the brake cam spindle are aligned. Install
the brake arm pinch bolt and tighten it securely.

14 Hook the springs to the shoes. Position the shoes over the brake

8.14a When installing the brake shoes, make sure the upper ends
of the shoes are correctly seated against the brake cam .. .

panel, slide the lower ends of the shoes onto the ends of the anchor
pins, spread the upper ends of the shoes apart far enough to clear the
ridges on the brake cam, push the shoes down onto the anchor pins
and releasa the upper ends of the shoes. Make sure the upper ends of
the shoes fit correctly against the brake cam and the lower ends are
fully seated on the anchor pins {see illustrations}. Install the set plate
and install new cofter pins on the anchor pins {see lllustration).

15 Install the brake panel and brake shoe assembly in the wheel.

16 Install the wheel {see Secticn 12).

17 Reattach the brake rod to the brake arm clevis pin (see ilustra-
tion) and install the adjuster nut.

18 Adjust the rear brake pedal freeplay (see Chapter 1).

19 Adjust the rear brake light switch (see Chapter 1).

9 Rear brake pedal and linkage - removal and
installation

1985 and 1986 models

Note: These models have no brake linkage. The brake pedal is
attached directly to a pedal shaft that operates the brake rod.

1 Loak for a set of punch marks on the brake pedal and the pedal
shaft. These marks must be aligned when the pedal is installed again. If
there are no punch marks, make your own,

8.14b ... and the lower ends are correctly seated against the
shoulders at the lower ends of the anchor pins

8.14c Once the shoes are correctly positioned on the brake
panel, install the set plate and secure it with new
cotter pins in the anchor pins
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8.17 Install the spring on the brake rod, insert the rod in the
cleyis, push the brake arm forward and install the adjuster nut

2  Loosen or remave the brake pedal pinch bolt and pull the pedal
off the shaft.

3 Installation is the reverse of remaoval. Make sure the punch marks
are aligned and tighten the pinch boit securely.

1987 and later VT1100C models
Middle brake rod

Refer to iflustrations 9.4a and 9.4b

4 Remove the cotter pins and clevis pins from both ends of the
riddle brake rod and disconnect the rod from the rear brake pedal and
from the brake pivot arm (see illustrations).

5 Installation is the reverse of removal. Use new colter pins to
secure the clevis pins.

Brake pedal

Reler to ilustrations 9.10, 9.11 and 8.12

G Cisconnect the middle brake rod from the rear brake pedal (see
Step 4).

7 Unbolt the nght footpeg bracket from the frame.

8 Remove the footpeg bracket, the brake pedal, the pivot collar
{bushing) and the dust seals from the {ootpeg bracket. Clean the parts
thoroughly and dry them off for inspection. Clean out the pivot bore of
the pedal {that fits over the pivot collar) with a cylindrical wire brush.

9 Inspect the pivot collar for scoring and other damage. it it's worn
or damaged, replace it.

9.4a Remove the cotter pin, pull out the clevis pin {arrow} and
disconnect the middie brake rod from the brake pedal arm . . .

9.4b ... and disconnect the other end of the middie brake rod
from the brake shaft arm {arrow)

10 Inspect the dust seals (see illustration). If they're torn, cracked or
deteriorated, replace them.

11 Grease the collar {see illustration). Make sure the surface of the
bore in the pedal that fits over the collar is clean and free of debris and
old grease.

9.10 Install the dust seals with their open sides facing inward

9.11 Grease the collar and the inside of the pivot bore in the
pedal before reassembling
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9.12 This is what the assembled footpeg bracket and rear brake
pedal should look like when you’re done

12 Reassemble the colfar, dust seals and brake pedal (see Illustra-
tion).

13 Installation is the reverse of removal. Tighten the footpeg bracket
bclts securely.

14 Reconnect the middle brake rod to the brake pedal and install a
new cotter pin in the clevis pin.

15 Check and, if necessary, adjust the rear brake pedal height and
the rear brake light switch (see Chapter 1).

VT1100C2 and VT1100T models

Refer to iflustrations 9.16, 9.18a and 8.18b

Note: The pushrod connecting the brake pedal to the rear brake master
cylinder is part of the master cylinder (see Section 5).

16 Remocve the snap-ning from the brake pedal pivot shaft (see ilbus-
tration), Remove the washer and outer dust seal.

17 Remcve the {ootpeg bracket {see Chapter 8).

18 Disconnect the pedal and brake light switch return springs (see
illugtration). Remove the pedal {see illustration) and inner dust seal
and disconnect the master cylinder pushrod from the pedal {see Sec-
tion 5).

19  Wipe off the pedal pivot shaft and wipe out the pivot shaft bore of
the brake pedal. Inspect both for any signs of corrosion or excessive
wear. If the pedal shaft bore is corroded, clean it out with a cylindrical
wire brush.

9.18a After removing the footpeg bracket, disconnect the pedal
return spring and the brake light switch return spring {arrows) . ..

9,16 To detach the brake pedal from the pedal pivot shaft on a
VT1100C2 or VT1100T, remove this snap-ring

20 Inspect the dust seals (see illustration 9.10}. Discard them if
they're worn or damaged.

21  Grease the pivot shaft, the pivot shaft bore and the dust seals.
Install the inner and outer seals in the pivot shaft bore and install the
pedal. Install the washer and the O-ring.

22 Reconnect the master cylinder pushrod if it was disconnected
(see Section 5}.

23 Hook up the brake light switch and pedal return springs.

24 Install the fcotpeg bracket {see Chapter 8}.

10 Wheels - inspection and repair

Refer to illustrations 10.2 and 10.5

1 Clean the wheels thoroughly to remove mud and dirt that may
interfere with the inspection procedure or mask defects. Make a gen-
eral check of the wheels and tires as described in Chapter 1.

2  Support the bike securely so it can’t be knocked over dunng this
procedure. Place a jack beneath the engine to raise the front wheel off
the ground, or beneath the frame to raise the rear whee! off the ground.
Attach a dial indicator 1o the fork slider or the swingarm and position
the stem against the side of the nm. Spin the wheel slowly and check
the side-to-side {axial) runcut of the rim, then compare your readings
with the valua listed in this Chapter's Specifications (see illustration).

9.18b ... then slide the pedal brake pedal off the pivot shaft;
unless you're replacing the pedal or the rear master cylinder, it's
not necessary o disconnect the pushrod from the pedal
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Chapter 7 Brakes, wheels, tires and final drive

#

12,7 To detach the brake caliper bracket from the swingarm,
remove the stopper pin bolt (right arrow), loosen the axle pinch
boit {left arrow) and pull out the axle (middle arrow)

13.3b Remove the retainer for the speedometer gearbox unit

Installation

13 Installation is the reverse of removal. Apply a light coat of molybde-
num disulfide grease to the splires on the final drive unit and the driven
flange on the wheel hub. Tighten the axle nut, axle pinch kolt and brake
fasteners to the torque listed in this Chapter's Specifications.

14 Adjust the rear brake pedal (see Chapter 1).

15 Carefully check the operation of the brake before riding the
motorcycle.

13.6b Tap the slotied end of the remover head into the bearing

13.3a Pry out the left side seal from the front wheel
with a seal removal tool

. n-@ F 1 F =
13.5a The slotted end of the remover head fits inside the
bearing; the wedge of the remover shaft spreads
the head and locks it to the bearing

13 Wheel bearings - inspection and maintenance

Note: A common method of removing wheel bearings is to insert a dnft
from cne side of the hub and drive out the opposite bearing. On these
modeis, there is usually not enough room inside the hub for this
method to work; the drift can't be positioned against the edge of the
bearing. If you can’t obtain or make the special tools shown in the iflus-
trations, take the wheef to a dealer service depariment or other prop-
erly equipped shop for bearing replacement.

1 Support the bike securely so it can't be knocked over during this
procedure and remove the wheel, Remove the front wheel (see Section
11} or remove the rear whee! {see Section 12).

2  Set the wheel on blocks so as not to allow the weight of the wheel
to rest on the brake disc or hub.

Front wheel bearings

Refer to illustrations 13.3a, 13.3b, 13.5a, 13.5b, 13.5c and 13.10

3 From the left side of the wheel, remove the speedometer gearbox
unit (see illustration 11.5a), then pry out the grease seal {See lltustra-
tion} and remove the speedometer gear retainer (see illustration).

4 From the right side of the wheel, remove the collar {see lllustra-
tion 11.5b).

5 To remove the left side bearing, you'll need the Honda special
tools (bearing remover head 07746-0050600 and bearing remover
shaft 07746-0050100}) or equivalents {see illustrations), Place the
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13.5¢c From the other side of the wheel, install the wedge end of
the bearing remover shaft in the remover head slot, then
tap on the shaft to drive out the left side bearing

slofted part of the remover head inside the bearing inner race, From
the right side, place the wedge end of the shaft into the slot of the
remover head. Tapping on the end of the shaft will drive it into the slot,
which spreads the head and locks it 10 the bearing. Tapping some
more will drive the remover head and the bearing out of the hub.

&  If you don't have these bearing remover tools, you can make your
own equivalents from a large-diameter boit (cut a lengthwise slot in the
shaft with a hacksaw so it will work like the remover head) and a metal
rod {(grind a taper on one end so it will work like the remover shaft).

7 Turn the wheel over, pry out the right side grease seal, then
remove the right side bearing the same way you removed the left one.

8 Clean the bearings with a high fiash-point scivent (one which
won't leave any residuej and blow them dry wilh compressed air (don't
tet the bearing spin as you dry them). Apply a tew drops of oil to the
bearing. Hold the outer race of the bearing and rotate the inner race - if
the bearing dcesn't turn smoothly, has rough spols or is noisy, replace
it with a new one.

9 i the bearing checks out ckay and will be re-used, wash it in sol-
vent once again and dry it, then pack the bearing with high-guality
bearing grease.

10 Thoroughly clean the hub area of the wheel. Install the left side
bearing into the recess in the hub, with the marked or sealed side fac-
ing aut. Using a bearing driver or a socket large enough to contact the
outer race of the bearing, drive in the bearing until it's completely
seated [see illustration).

13.16a Remove the O-ring from the driven flange

13.10 Install the new bearings with a seal driver, a large socket or
a section of pipe, taped to protect the new bearing

11 Install the speedometer gearbox retainer on top of the new bear-
ing. Make sure the tangs on the retainer are aligned with the slots in
the hub. Install a new left side grease seal with its closed side out, it
should be possible to push the seal in with even finger pressure but, if
necessary, use a seal driver, a large socket or a tlat piece of wood to
drive the seal into place.

12 Turn the wheel over and install the right side bearing as described
in Step 10. Install a new right side seal as described in Step 11.

13 Install the speedometer gearbox unit, making sure the tangs on
the speedometer gearbox are aligned with the slots in the retainer {see
illustration 11.8).

14 Clean off all grease from the brake disc using acetone or brake
system cleaner,

15 Make sure the right side collar is in place (see illustration 11.5b)
ang install the wheel (see Section 11).

Rear wheel bearings

Refer to iflustrations 13.16a, 13.16b, 13.20a, 13.20b and 13.20¢c

16 Remove the O-ning from the driven flange and remove the driven
flange assembiy (see illustrations).

17 Remove the O-ring from the wheel hub,

18 ©Onwheels with a rear disc, remave the damper holder plate balts,
align the arrow on the damper holder plate between the projections on
the whee! by turning the holder plate and remove the plate.

19 Remove the rear wheel damper rubbers,

13.16b Pry the driven flange out of the dampers
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LT

13.20a Install the 20 mm bearing remover head 13.20b From the other side of the wheel, install the bearing
{07746-0050600, or equivalent} . .. remover shaft (07746-0050100, or equivalent) and

drive out the left side bearing

20 The rear wheel bearings are removed the same way as the front
viheel bearings, in Steps 5 through 10 above (see illustrations).
21 Reassembly of the rear wheel is the reverse of disassembly.

14 Tires - general information

1 Tires with tubes are used on spoked wheels; tubeless tires are

used on cast wheels. Tube-type tires are generally easter to change

than tubeless tires.

2  Before changing a tire yourself, check with your local dealership

ar repair shop to find out the labar charge for changing a tire. Although

the procedure is not complicated, it is time-consuming, and for safety,

it must be done correctiy. For these reasons, it may be more practical

to have the job done by a professional. Watching a trained technician
5 do the job before attempting it yourself can provide valuable informa-

1 e "L_- tion.
13.20c Install the new bearings with a seal driver, 3 The accompanying illustrations can be used to replace a tube-
a large socketl or a section of pipe type fire in an emergency.
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Notes
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Frame and bodywork
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Contents

Section Section
Footpegs - removal and installation ... e, 3 Seat - removal and installation............cccoooime i 6
Frame - inspection and repair...............cccov v, 2 Side covers - removal and installation 8
Front fender - removal and installation ........cceooveeiiine s, 9 Sidestand - maintenance ..........ccccovviereeneneennn, 4
Gensral information ... . 1 Sidestand - removal and installation............ccie e 5
Rear fender - removal and installation ...............c.cccciiinns 1 Steering head covers - removal and installation ... 7
Rear grab rails and fender stays - removal and installation e 12 Windshield (4T1100T models) - removal and installation .............. 13
Saddlebags (WT1100T models) - removal and installation....... ... 10

1 General information

3 Footpegs - removal and installation

The medels covered in this manual use a steel frame of round-
section tubing. The front fender is stee!; the rear fender and sige cov-
ers are plastic. VT1100T models are equipped with a windshield and
saddlebags; both can be removed if necessary to service the bike.

2 Frame - inspection and repair

t  The frame should not require altention unless accident damage
has occurred. In most cases, frame replacement is the only satisfac-
tory remedy for such damage. A few frame specialists have the jigs
and other equipment necessary for straightening the frame to the
required standard of accuracy, but even then there is no simple way ot
assessing to what extent the frame may have been overstressed.

2 After the machine has accumulated a lot of miles, the frame should
be examined closely for signs of cracking or splitting at the welded
joints. Corrosion can also cause weakness at these joints. Loose engine
mount bolts can cause elongation of the bolt holes or fracturing of the
mounting tabs. Minor damage can often be repaired by welding,
depending on the extent and nature of the damage.

3 Remember that a frame which is cut of alignment will cause han-
dling praoblems. If misalignment is suspected as the result of an acci-
dent. it will be necessary to strip the machine completely so the frame
can be thoroughly checked.

,W_Qﬂ

3.3a The left footpeg bracket is secured by two bolts {arrows)
(VT1100C2 shown); on ¥T1100C models, the gearshift pedal is
mounted on the back of the bracket

Reler to iliustrations 3.3a and 3.3b

1 The front footpegs are mounted on brackets boltea to the frame.
Cn 1987 and later VT1100C models, the footpeg brackets also serve
as the mounting brackets for the gearshift linkage on the left side (see
Chapter 2) and the rear brake pedal linkage on the right side (see
Chapter 7). The rear footpegs are mounted on brackets bolted to the
frame.

2 Toreplace a footpeg, remove the cotter pin and the washer, pull
out the clevis pin and separate the footpeg from the bracket. If the
footpeg is spring-loaded, note how the spring is installed betore
remaving the footpeg. Installation is the reverse of removal. Grease the
footpeg clevis pin before installing it.

3 To replace a footpeg bracket, remove the bolts that secure the
bracket to the frame (see illustrations). If you're removing the left or
right footpeg assembly on a 1987 or later VT1100C, detach the
gearshift pedal from the back of the bracket {see “Gearshitt linkage -
removal, inspection and installation” in Chapter 2). if you're removing
the right footpeg assembly on one of these models, detach the brake
pedal from the back of the bracket (see “Rear brake pedal and linkage
- removal and installation” in Chapter 7). Installation is the reverse of
removal. Tighten the bracket bolts securely.

- -l
3.3b The right footpeg bracket is secured by two bolts {arrows)

{(VT1100C2 shown}; on ¥T1100C models, the brake pedal is
mounted on the back of the bracket
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4.1 Make sure the sidestand spring is in good condition
and correctly installed

54 Remove the cap (left arrow), the return spring {right arrow),
the sidestand switch (center arrow) and the sidestand
nut and pivot bolt

4 Sidestand - maintenance

6 Seat - removal and installation

Refer to iflustration 4.1

1 The sidestand is attached to a bracket on the frame. A return
spring {see illustration) anchored to a bracket on the frame ensures
that the stand remains n the extended or retracled position.

2  Make sure the pivot bolt is tight and the return spring is not
fatigued. An accident could occur if the stand extends while the
machine is in motion, and damage to the machine could occur if the
stand retracts while the machine is resting on the stand.

5 Sidestand - removal and installation

Refer to iflustration 5.4

1 Support the bike securely so it can’t be knocked over duning this
procedure.

2 Unhock the sidestand spring (see illustration 4.1).

3 Remove the sidestand switch (see Chapler 9).

4 Remove the dust cap (see illustration).

5  Remove the sidestand pivot boit and nut,

6 Installation is the reverse of removal. Be sure to grease the pivol
boit and tighten the nut securety.

6.3a To detach the seat on ¥T1100C2 and ¥T1100T models,
remove this cap nut. ..

Refer to illustrations 6.3a and 6.3b

1 QOn 19885 and 19868 models, locate the two plugs behing the rear
seat and remove them. Remove the two rear seat bolts and remove the
rear seat. Remove the 1wo bolts from the back of the front seat and
remove the frent seat,

2  On 1987 and later VT1100C mocels, remove the single cap nut
{(acorn nut) from behind the rear seat and remove the rear seat.
Remove the two belts from the back of the front seat and remove the
front seat,

3 OnVT1100C2 and VT1100T models, remove the cap nut from
behind the rear seat, remove the two side bolts {(one on each side) (see
ilustrations) and remove the seat.

4 Instaliation is the reverse of removal. Tc install the seat, place it in
position, then slide it forward. Make sure that the lug under the forward
end of the seat {the front seat on dual-seat models) slides under the
small crossmember on the frame, Some seats alse have smailer lugs at
the back that must be inserted under small frame crossmembers.
Tighten all seat bolts securely.

6.3b ...and remove the two side bolts {one on each side)
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7.4 To remove a steering head cover from a VT1100C2 or
VT1100T, pop up the two trim clips (arrows) and remove the cover

7 Steering head covers - removal and installation

Refer to iliustration 7.4

1 The steering head covers conceal and protect wiring harnesses
and connectors in the area between the steenng head and the fuel tank.
2 Remove the fuel 1ank (see Chapter 4).

3 The steering head covers on VT1100C models have interlocking
fingers that wrap around the front of the front ol the steering head and
lock together. Near the rear edge of each cover is a locator pin that's
pushed into a grommet in the gusset area of the frame. On these mod-
els, remove the retaining screw from the upper edge of either cover,
pull the rear edge of the cover out of the grommet, swing the cover out
and forward and disengage it from the other cover.

4 Toremaove either steering cover on VT1100C2 and VT1100T mod-
els, simply pop up the two Irim clips {see illustration) and pull off the
cover.

5 Installation is the reverse of removal. Make sure that neither cover
half interteres with any wiring harnesses or connectors.

8 Side covers - removal and installation

1985 and 1986 models

1 To remove a side cover from a 1985 or 1986 model, grasp it firmly
and puil it off. disengaging the mounting bosses on the side cover from
their grommets on the frame. Installation is the reverse of removal.
Place the cover in position so that the mounting bosses are aligned
with their grommets on the frame and push the cover in until you feel
the bosses pop through the grommets,

1987 and later VT 1100C models

2  Toremove the lett side cover, remove the Alien bolt from the mid-
dle of the lower edge, then grasp the cover firmly and pull it off, disen-
gaging the two upper mounting bosses from their grommets in the
frame and the grommet in the cover from the ignition key switch.
Installation is the reverse of removal. Place the cover in position so that
the mounting bosses are aligned vyith their grommets on the frame and
push the cover in until you feel the two upper bosses pap through the
grommets and the ignition swiich fits through the large grommet in the
side cover. Install the Allen bolt and tighten it securely.

3 Toremove the right side cover, insert the ignition key in the lock,
turn the key 1/4-turn clockwise, pull the upper edge of the cover out to
disengage the two upper locator pins from their grommets in the
frame, then lift up the cover slightly 1o disengage the two tabs on the
lower edge of the cover from their respective slots in the frame. Instal-
lation is the reverse of removal. Fit the tabs on the lower edge of the

. ] LAY =\
8.5 To remove the left side cover from a VT1100C2 or VT1100T,
pull the mounting bosses (arrows) out of the grommets {arrows)

cover into their slots in the frame. then push in on the upper edge of
the cover until you feel the mounting bosses pop into the grommets.
Turn the locking key counterclockwise 1/4-turn.

4  These models have another cover on the right side; it's located
below the right side cover. To remove it, remove the exhaust system
(see Chapter 4), then remove the two cover bolts and disengage the
tab on the forward edge of the cover from its mounting rubber. Installa-
tion is the reverse of removal.

VT1100C2 and VT1100T models

Refer to illustrations 8.5 and 8.6

5 To remove the left side cover, grasp it firmly ang disengage the
three mounting bosses from their grommets on the frame (see illustra-
tion}. Installation is the reverse of removal. Position the cover so that
the mounting bosses are aligned with their grommets, then push in on
the cover until you feel the mounting bosses pop into the grommets.

5] To remove the right side cover, insert the ignition key in the lock
and turn it 1/4-turn clockwise 90, then pull off the cover, disengaging
the two mounting bosses from their grommets. Installation is the
reverse of removal. Piace the rubber insuiator on the bottom of the
cover in its bracket on the frame {see illustration), align the mounting
bosses on the cover with their gromimets, then push in the cover and
pop the two bosses into their grommets. Turn the ignition key counter-
clockwise 1/4-turn and remove it.

8.6 Right side cover mounting details (VT1100C2 and VT1100T)

A Bracket for rubber on bottom of cover
B Grommets
C  Lock hole
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9 Front fender - removal and installation

Detach any cable clamps or guides from the fender.

Remove the front wheel (see Chapter 7).

Unbolt the fender from the forks.

Installation is the reverse of the removal steps. Tighten the bolts
securely, Don't forget to route the speedometer cable through the loop
on the left side of the fender.

B po -

10 Saddlebags {(VT1100C2 models) - removal and
installation

Note: This procedure applies to either saddlebag.

1 Open the saddlebag.

2 Remove the four saddlebag mounting bolts, two in the inner wall
and two in the bottom.

3  Remove the saddlehag.

4 Installation i1s the reverse of removal.

11 Rear fender - removal and instaltation

1 Remaove the seat(s) (see Secticn 6).
2  Trace the brake light and laillight leads to the connectors inside
the connector boot and unplug them.

VT1100C and VT1100T models

3 On VT1100C models, remove the four sissy bar retaining bolts
and washers and remove the sissy bar assembly.

4  Remove the two 10 mm bolts, lower the rear fender and let it sit
on the rear wheel.

5  Detach the white two-pin fuse box connector from the bracket on
the fender and remove the fender.

6  Installation is the reverse of removal.

VT1100C2 models

7 Detach the white two-pin fuse box connector from the bracket on
the fender.

8 Remove the six bolts and washers ana remove the fender.

9  Installation is the reverse of removal.

12 Rear grab rails and fender stays - removal and
installation

Note: This procedure applies to either grab rail or fender siay.

VT1100C and VT1100T models

1 Remove the seat(s) (see Section 6).

2 OnVT1100T models, remove the saddlebags {see Section 10).

3  Remove the rear fender (see Section 11},

4 Remove the rear shock absorber {see Chapter 6).

5 On VT1100C models, locate the electnical connectors for the turn
signal lights {they're inside the connector boot}, unplug tham and
detach the turn signal wiring from the clamps on the frame.

6  Remove the 14 mm bolt and remove the fender stay.

s, . ST N / !
12,12 The VT1100C2 fender stays are secured by three bolts
{arrows) and a fourth bolt {not shown) at the front end of the stay

7 To remove the turn signal assembiy from the tender stay on
VT1100C models, remove the grab rail bolt and nut, remove the grab
rall, detach the turn signal harness from the clamps on the backside of
the fender stay, then remove the nut, spacer plate and rear turn signal
assembly.

8 Installation is the reverse of removal.

VT1100C2 models

Refer to iffustration 12.12

9  Remove the sea! (see Section 6).

10 Remove the rear shock absorber (see Chapter 6}.

11 Locate the electrical connectors for the turn signal lights (they're
inside the connector boot), unplug them and detach the turn signal
wiring from the clamps on the frame.

12 Remove the two 8 mm bolts and washers and remove the 10 mm
and 14 mm bolts {see illustration).

13 Remove the fender stay.

14 It you're removing a left fender stay, remaove the grab rail bolt and
nut and remove the grab rail.

15 Detach the turn signal harness from the clamps on the fender
stay, remove the tum signal assembly retaining nut and remove the
{urn signal assembly.

16 Installation is the reverse of removal.

13 Windshield (VT1100C2 models) - removal and
installation

1 On the front side of the windshield, remove the two cap nuts right
below the headlight.

2 0On the back side of the windshield, remove the cap nut. collar
and bolt from the bracket at the upper end of each fork tube.

3 Remove the windshield.

4 Installation is the reverse of removal.
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Charging system - chack ... 29 Oil pressure swilch - check and replacement.. 21
Charging system testing - general information and precautions... 28 Sidestand switch - check and replacement........ ver 22
Clutch diode - check and replacement .......oovevervvvreerieee e eeesiinns 26 Starter clutch assembly - removal, |nspec:hon and rnstallahon ..... 32
Clutch switch - check and replacement .. . 23 Starter motor, drive gear and torgue limiter — removal
Electrical troubleshooting.........cceerviivenime e 2 and installation.. [T~ 4
Fuses - check and replacement..........ccccoviiniivmnincninininne, 5 Starter relay swutch chack and raplacemenl R .t o1
General information................... . 1 Taillight assembly - removal and instaliation ...... 14
Handlebar switches - check............ 18 Turn signal assembly - removal and installation ..., 13
Handiebar switches - removal and |nstal|at|on . . 19 Turn signal circuit and relay = check ... reermine 1
Headlight aim - check and adjustment ................ e 8 Turn signal, tail/brake light and license plate butbs -
Headlight assembly - removal and installation ..... " 9 FEPIACEMBNT ..o ciee it e e e 10
Headlight bulb - replacement..........ccoocvivevieniinns . 7 Voltage regulator/rectitier - check and replacement. 31
Horn - check and replacement ...........cocceiiiiine s i 24 Wiring diagrams ....... 33
Specifications
Battery type . ... 12V, 12 Ah
Fuse specifications
MEIN TUSE 1o e e e 30 amps
Fuse box

1985 through 1993 ..o e e Six 10-amp and one 15 amp
TG ON ot e e e Four 10-amp and cne 15 amp

Bulb specifications
Headlight BUID ..o e s e s 60/55W
Brake light/taiilight BUIDS ..o e 323 cp
Front turn signal/running light bulbs.. 3273 cp
Rear turn signal bulbs...........cooee e, 32cp
License plate bull ........ccoceviveeeien v, 4cp
Speedometer light bulb .. 3w
Indicator bulbs {turn 5|gna| h:gh beam neutrai) 3.4W
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Charging system

Stator coil resistance.......
Charging system cutput .
Regulated voltage output ..
Maximum current [eakage ......oocevveer i

Starter

Starter brush Jength
1985 through 1993
Standard
Minimum
1994 on
Standard
MINTMIUM Lt e
Starter driven gear outside diameter
SLANAAN. ... s

Starter clutch housing inside diameter
Standard
Limit.....

Torque specifications
MNeutral switch...........
Oil pressure switch
Sidestand switch retaining DO ...
Flywheel (rotor) BOM ... ...ttt
Left crankcase cover bolts ...
Flywheel-to-starter clutch housing bolis

1 General information

The machines covered by this manual are equipped with a 12-volt

electrical system.
The charging system uses an alternator consisting of a flywheel {rotor)
with permanent magnets that rotate around a stator coil of copper
wire. The alternator produces alternating current, which is converted to
direct curtent by the regulator/rectifier. The regulator/rectitier also con-
trols the charging system output.

An electric starter mounted behind the rear cylinder is standard
equipment. The starter has two brushes. The starting system includes
the motor, the battery, the starter relay switch and the wiring har-
nesses and switches. When the engine kill switch and the ignition
switch are both in the On position, the starter relay switch allows the
starter motor o operate only if the transmission is in Neutral (Neutral
switch on) or the clutch fever is pulled in {clutch switch on) and the
sidestand is up (sidestand switch on}, Note: Keep in mind that electri-
cal parls, once purchased, can't be returned. To avoid unnecessary
expense, make very sure the faulty component has been positively
identified before buying a replacement part.

2  Electrical troubleshooting

A typical etectncal circuit consists of an electrical component, the
switches, relays, etc. related to that component and the wiring and
connectors that hook the component to both the battery and the
frame. To aid in locating a problem in any electrical circuit, complete
wiring diagrams of each model are included at the end of this Chapter.

Before tackling any troublescme electrical circuit, first study the
appropriate diagrams thoroughly to get a complets picture of what
makes up that individual clrcuit. Trouble spots, for instance, can often
be narrowed down by noting if ather components related to that circuit
are operating properly or not. If several components or circuits fail at
one time, chances are the fault lies in the fuse or ground connecticon,
as several circuits often are routed through the same fuse and ground
connections.

0.3t 0.5 chms

329 watts at 5,000 rpm

14 to 14.8 volts at 5,000 rpm
1 mA

12.0 to 13.0 mm (0.47 to 0.51 inch)
6.5 mm {0,286 inch)

12.5 mm (0.49 inch}
6.5 mm (0.26 inch)

57.749 to 57.768 mm (2.2735 10 2.2743 inches)
57.639 mm (2.2692 inches)

74.414 to 74.440 mm {2.9297 to 2.9307 inches)
74.50 mm (2.933 inches)

12 Nm {108 in-lbs)
12 Nm (108 in-lbs}
10 Nm (84 in-lbs)
137 Nm {101 ft-lbs}
10 Nm (89 in-lbs)
23 Nm {17 ft-Ibs)

Elactrical problems often stem from simple causes, such as loose
or corroded connections or a blown fuse. Prior to any electrical trou-
bleshooting, always visually check the condition of the fuse, wires and
connections in the problem circuit. Intermittent failures can be espe-
cially frustrating, since you can't always duplicate the failure when it's
convenient to test. In such situations, a good practice is to clean all
connections in the affected circuit, whether or not they appear to be
good. All of the conneclions and wires should als¢ be wiggled to check
for looseness which can cause intermittent failure.

if testing instruments are going to be utilized, use the diagrams to
plan where you will make the necessary connections in order to accu-
rately pinpeint the trouble spot.

The basic tools needed for electrical troubleshooting include a
test light or voltmeter, a continuity tester {which includes a bulb, bat-
tery and set of test leads) and a jumper wire, preferably with a circuit
breaker incorporated, which can be used to bypass electrical compo-
nents. Specific checks described later in this Chapter may also require
an ohmmeter.

Voltage checks should be performed if a circuit is not functioning
properly, Connect one lead of a test light or voltmeter to either the neg-
ative battery terminal or a known good ground. Connect the other tead
to a connector in the circuit being tested, preferably nearest to the bat-
tery or fuse. if the bulb lights, voltage is reaching that point, which
means the part of the circuit between that connector and the battery is
problem-free. Continue checking the remainder of the circuit in the
same mannes. When you reach a point where no voltage is present, the
problem lies between there and the last good test point. Most of the
time the problem is due to a loose connection, Keep in mind that some
circuits enly receive voltage when the ignition key is in the On position.

One method of finding short circuits is to remove the fuse and
connect a test light or voitmeter in its place to the fuse terminals. There
should be no load in the circuit (it should be switched off). Move the
wiring harness from side-to-side while watching the 1est light. If the
bulb lights, there is a shost te ground somewhere in that area, probably
where insulation has rubbed off a wire. The same test can be per-
formed on other components in the circuit, including the switch.

A greund check should be done to see if a component is grounded
property. Disconnect the battery and connect one lead of a self-powered
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test light {continuity tester) to a known goed grouna. Connect the other
lead 1o the wira or ground connection being tested. If the bulb lights, the
ground ts goed. If the bulb does not tight, the grounad is not good.

A continuity check is performed to see if a circuit, section of cir-
cuit or individual component is capable of passing electricity through
it. Disconnect the batiery and connect cne lead of a self-powered test
light {continuity tester) to one end of the circuit being tested and the
other lead to the other end of the circuit. If the bulb lights, there is con-
tinuity, which means the circuit is passing electricity through it prop-
arly. Switches can be checked in the same way.

Remember that all electrical circuits are designed to conduct
elactricity from the battery, through the wires, switches, relays, efc. to
the electrical component (light bulb, motor, etc.). From there it is
directed to the frame (ground) where it is passed back 1o the battery.
Electrical problems are basically an interruption in the flow of electricity
frcm the battery or back to it.

3 Battery - removal, inspection, maintenance and
installation

Refer to illustration 3.4

1 Most battery damage is caused by heat, vibration, and/or low
alectrglyte levels, so make sure the battery is securely mounted, check
the electrolyte level frequently (if the battery is a conventional unit) and
make sure the charging system is functioning properly.

2 Remove the left side cover (see Chapter 8).

3 Disconnect the battery cables from the battery terminals, negative
cable (left terminal) first, then positive.

4 Remove the battery holder bolt (see illustration).

5  Lift up the forward end cf the battery slightly and detach the
breather tube, then remove the battery.

6 Installation is the reverse of removal. Make sure the vent tube is
correctly routed and is not kinked ¢r pinched. Be sure to attach the
positive cable first, then the negative one. Tighten the cables securely.
Con't forget to put the protective cap back on the positive terminal,

Inspection and maintenance

7 Check the electroiyte level and specific gravity (see Chapter 1).

8  Look for sediment in the floor of the battery case. Sediment is the
result of sultation caused by low electrolyte levels. These deposits wiil
cause internal short circuits, which can quickly discharge the battery.
Lcok for cracks in the case and replace the battery if either of these
conditions js found.

9  Check the battery terminals and cable ends for tightness and cor-
rosion. If corrosion is evident, remove the cables from the battery and
clean the terminals and cable ends with a wire brush or knife and
amery paper. Reconnect the cables and apply a thin coat of petroleum
jelly to the connections to slow further corrosion,

' Vi e
3.4 To release the battery holder, remove this bolt {arrow)

M =

10 The battery case shoula be kept clean 1o prevent current leakage,
which can discharge the battery over a pericd of time (especially when
it sits unused). Wash the outside of the case with a solution of baking
soda and water. Do not get any baking soda solution in the battery
cells. Rinse the battery thoroughly, then dry it.

11 If acid has been spilled on the frame or baftery box, neutralize it
with the baking seda and water solution, dry it thoroughly, then touch
up any damaged paint.

12 If the motorcycie sits unused for long pericds of time, disconnect
the cables from the battery terminals. Charge the battery about once a
month (see Section 4).

4 Battery - charging

1 If the machine sits idle for extended periods or if the charging sys-
tern malfunctions, the battery can be charged from an external source.

Conventional batteries

2  To charge the baltery, you will need a charger of the correct rat-
ing, a hydrometer, a clean rag and a syringe for adding distilled water
to the battery cells.
3  The maximum charging rate for any battery is 1/10 of the rated
amp/hour capacity. As an example, the maximum charging rate for a
12 amp/hour battery would be 1.2 amps and the maximum charging
rate for a 14 amp/hour battery would be 1.4 amps. If the battery is
charged at a higher rate, it could be damaged.
4 Do not allow the battery to be subjecled to a so-called quick
charge (high rate of charge over a short period of time) unless you are
prepared to buy a new battery. The heat of a quick charge will warp the
plates inside the battery enough that they'll touch each other, causing
an internal short.
5  When charging the battery, always remcve it from the machine
and be sure to check the electrolyte level before hooking up the
charger. Add distilled water to any cells that are low.
6  Locsen the cell caps, hook up the battery charger leads (red tc
paositive, black 1o negative), cover the top of the battery with a clean
rag, then, and only then, plug in the battery charger. Warning: The
hydrogen gas escaping from a charging baltery is expiosive, so keep
open flames and sparks well away from the area, If the hydrogen
exglodes, it will cause the battery to Lurst and spray extremely corro-
sive electrolyte,
7 Allow the battery to charge until the specific gravity is as specified
(refer to Chapter 1 for specific gravity checking procedures). The
charger must be unpiugged and aisconnected from the battery when
making specific gravity checks. If the ballery overheats or gases
excessively, the charging rate is too high. Either disconnect the
charger or lower the charging rate fo prevent damage to the battery.
8 s time for a new battery if;

a) One or more of the ceils is significantly lovser in specific gravity

than the others after a long slovs charge.

b} The battery as a whole doesn't seem to wan! (o lake a charge.

c) Battery voitage won't increase.

d) The electrolyte doesn't bubbie.

e} The plates are white (indicaling sulfation) or debris has accumu-

tated in the hottom of a cell.

f} The plates or insulators are warped or buckied.
9  When the battery is fully charged, unplug the charger first, then
disconnect the leads from the battery. Install the cell caps and wipe
any alectrolyte off the outside of the battery case,

Maintenance-free batteries

Refer to illustration 4.13

Note: Ncne of the models covered by this manual were originally
equipped with maintenance-free batleries. However, if you or a previ-
ous awner have instafled one in place of a conventional battery, use the
foliowing procedure toc charge the battery.

10 Charging maintenance-free batteries requires a digital volimeter
and a variable-voltage charger with a built-in ammeter.
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4,13 Battery charge-time table {maintenance-free batteries)

11 When charging the battery, always remove it from the machine
and be sure to check the slectrolyte level by [ooking through the
translucent battery case before hooking up the charger. H the eiec-
trolyte level is low, the battery must be discarded; never remove the
sealing plug to add water.

12 Disconnect the battery cables (negative cable first), then connect
a digital voltmeter between the battery terminals and measure the volt-
age.

13 if terminal voltage is 12.6 volts or higher, the battery is fully
charged. If it's lower, recharge the battery. Refer to the accompanying
illustration for charging rate and time {see illustration}.

14 A quick charge can be used in an emergency, provided the maxi-
mum charge rates and times are not exceeded (exceeding the maxi-
mum rate or time may ruin the battery}. A quick charge should always
be followed as scon as possible by a charge at the standard rate and
time.

15 Hook up the battery charger leads (positive lead to hattery posi-
tive terminal, negative lead to battery negative terminal), then, and only
then, plug in the battery charger. Warning: The hydrogen gas escaping
from a charging battery is explosive, so keep open flames and sparks
well away from the area. Also, the elecirolyte is extremely corrosive and
wifl darmmage anything it comes in contact with,

16 Start charging at a high voltage setting (no more than 25 volis)
and watch the ammeter for about 5 minutes. | the charging current
doesn’t increase, replace the battery.

17 When the charging current increases beyond the specified maxi-
mum, reduce thae charging voltage to reduce the charging current 1o
the rate listed in this Chapter's Specifications. Do this periodically as
the battery charges.

18 Allow the battery to charge for the time specified by the battery
manufacturer (it's sometimes printed on the battery). If the baitery
avaerheats or gases excessively, the charging rate is {oo high. Either
disconnect the charger or lower the charging rate to prevent damage
o the battery.

18  After the specified time, unplug the charger first, then disconnect
the leads from the battery.

20 Wait 30 minutes, then measure voltage between the battery ter-
minals. If it's 12.6 volts or higher, the battery is fully charged. If it's
between 12.0 and 12.6 volts, charge the battery again (refer to this
Chapter’s Specifications and illustration 4.13 for charge rate and
time). If it's less than 12.0 voits, it's time for a new battery.

21 When the battery is fully charged, unplug the charger first, then
disconnect the leads from the battery. Wipe off the outside of the bat-
tery case and install the battery in the bike.

ot | W
5.2 Remove the left side cover and these screws (arrows) to open
the fuse box on 1987 and later models

5 Fuses - check and replacement

Refer to illustration 5.2

Note: For the most up-to-date location and specification of all impor-
tant fuses, always refer lo your awner's manual. If there’s a difference
between the information below and the information in the owner's
manual, use the owner's manual. It supersedes the information pre-
sented here.

1 Most of the fuses are located in the fuse box. On 1985 and 1986
models, it's located under the handlebar cover; on 1987 and later
models, it's behind the left side cover.

2  Remove the fuse cover screws (see ilustration). The fuse box
houses six 10-amp fuses and one 15-amp fuse (1985 through 1993
models) or four 10-amp fuses and one 15-amp fuse (1994 and later
models).

3 The main {30-amp) fuse is located above the battery on 1987
through 1996 VT1100C models, and on the starter relay on VT1100C2,
YT1100T and 1997-on VT1100C models.

4 Other fuses are installed inline, usually near the electrical connec-
tor for each circuit device. These fuses are fairly easy to find when
troubleshooting a circuit, For further help in tocating inline fuses, refer
to the wiring diagrams at the end of this Chapter.

5 If you have a test light, all of the fuses can be checked without
removing them. Turn the ignition key to the On position, connect one
end of the test light to a good ground, then probe each terminal on top
of the fuse. If the fuse is good, there will be voltage available at both
terminals. If the fuse is blown, there will only be voltage present at one
of the terminals.

6  The fuses can also be tested with an ohmrneter or self-powered
test light. Remove the fuse and connect the tester to the ends of the
fuse. if the ohmmeter shows continuity or the test lamp lights, the fuse
is good. If the chmmetar shows infinite resistance or the test lamp
stays out, the fuse is blown.

7  The fuses can be removed and checked visually. If you can't pull
the fuse out with your fingertips, use a pair of needle-nose pliers. A
blown fuse is easily identified by a break in the element.

8  If a fuse blows, be sure to check the winng hamesses very carefully
for evidence of a short circuil. Look for bare wires and chaled, meited or
burned insulation. if a fuse s replaced before the cause is located, the
new fuse will blow immediately. Occasionally a fuse will blow or cause
an open circuit for no obvious reason. Corrosion of the fuse ends and
fuse block terminals may occur and cause poor fuse contact. If this hap-
pens, remove the corrosion with a wire brush or emery paper, then spray
the fuse end and terminals with electrical contact cleaner.

9  Fuse ratings are listed in this Chapter's Specifications. Fuse rat-
ings are also marked on the fuses themselves. Never, under any cir-
cumstances, use a higher rated fuse or bridge the fuse block terminals,
as damage 1o the electrical system could result.
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7.1 Headlight housing details

A Headlight cover screw (right side)
8  Headfight adjusting screw (rght side)
C  Headlight assembly mounting bolls and nuts

6 Lighting system - check

1 The battery provides power for operation of the headlight, tail-
light, brake light, license plate light, instrument and warning lights. If
none of the lights operate, always check battery voltage before pro-
ceeding. Low battery voltage indicates either a faulty battery, low bat-
tery electrolyte level or a defective charging system. if the bike has a
conventional battery, check the battery electrolyte level and the spe-
cific gravity (see Chapter 1), Inspect the battery; make sure it's fully
charged (see Sections 3 and 4). Check the condition of the fuses and
replace any blown fuses (see Section 5). Check the charging system
(see Sections 28 and 29),

Headlight

2 It the headlight is out when the engine is running. check the fuse
first with the key or switch On (see Secticn 5), then unplug the electri-
cal connector for the headlight (see Section 7) and use jumper wires to
connect the bulb directly to the battery terminals. If the light comes on,
the problem lies in the winng (see the wiring diagrams at the end of this
Chapter).

Turn signal lights/brake light/taillight/license
plate light

3 If a light fails to work, check the bulb and the bulb terminal first,
then check for battery voltage at the electrical conneclor. If vollage is

7.2 Tilt the cover out of the headlight assembly and
disconnect the wiring connector

present, check the ground circuit for an open or poor connection.
4 M no voltage is indicated, check the wiring between the taillight
and the ignition switch, then check the switch.

Brake light switches
5  See Section 12 for the brake light switch checking procedure.

Instrument and indicator lights

6 If an instrument light fails to operate when the key switch is On,
check the fuse (see Section 5) and the bulb {see Section 18). If the bulb
and fuses are in good condition, check for battery voltage at the con-
nector, If the turn signal indicator light fails to operate when the turn
gignal switch is in the LEFT or BIGHT position, or if the high-beam indi-
cator light fails to operate when the dimmer switch is in the HI position,
see Section 18. If the neutral indicator light fails to operate when the
transmission in Neutral, see Section 20,

7 Headiight bulb - replacement

Refer to ilfustrations 7.1, 7.2, 7.3, 7.4 and 7.5

Warning: /f the bulb has just burned cut, allow it to cool. It will be hot
enough lo burn your fingers.

1 Remove the headlight retaining screws (see illustration).

2 Tiit the headlight forward out of the headlight housing and unplug
the electrical connector (see illustration).

3 Remove the dust cover {see illustration).

4 Remove the buib retainer (see illustration).

7.3 Remove the dust cover (arrow) from the headlight

E b ¥ A
7.4 Remove the headlight bulb retainer
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7.5 Lift out the bulb; don't touch the glass on the new bulb

5  Remove the bulb {see illustration).

6 Installation is the reverse of removal. Be sure not to touch the
bulb glass with your fingers - oil frem your skin will cause the bulb to
overheat and fail prematurely. If you do touch the bulb, wipe it off with
a clean rag dampened with rubbing alcohol.

8 Headlight aim - check and adjustment

Refer to illustration 8.3

1 An improperly adjusted headlight may cause problems for
oncoming traffic or provide poor, unsate illumination of the road ahead.
Before adjusting the headlight, be sure to consult with local traffic laws
and regulations.

2 The headlight beam can be adjusted both vertically and horizen-
tally. Before performing the adjustment, make sure the fuel fank is at
least half full and have an assistant sit on the seat.

3 The adjusting screws are located in the lower edge of the head-
light (see ilustration).

9 Headlight assembly - removal and installation

Refer to illustration 9.4
1 Remove the headiight {see Section 7).
2 Clearly label, then disconnect, all electrical connectors inside the

9.4 To detach the headlight housing bracket from the lower triple
clamp, remove these two nuts {1987 and later models)

8.3 The headlight adjusting screws are on either side of the
headlight assembly (headlight removed for clarity; the screws
can be adjusted from the front without removing the headlight)

headlight housing, then remove the wiring from the housing. Be careful
not to cut any wires when pulling them through the holes in the housing.
3  On 1985 and 1986 models, remove the two Allen bolts from the
headlight brackets and remove the headlight housing.

4 On 1987 and later models, the headlight housing bracket is
attached to the fower triple clamp by two nuts {see illustration) which
are located on the underside of the lower triple clamp. On 1997 and
later VT1100C models, a small cover is bolted to the underside of the
triple clamp. This cover must be removed 1o get to the headlight hous-
ing bracket nuts. Remove the two cover bolts and remove the cover;
note that each cover bolt also securas a cable guide. Cn VT1100T
meodels, the front windshield is attached to the headlight housing
bracket; on these maodels, remove the two cap nuts below the head-
light to detach the windshield from the headlight housing bracket.

5 Installation is the reverse of removal.

10 Turn signal, tail/brake light and license plate bulbs -
replacement

Turn signal bulbs

Refer to iliustration 10.1
1 To replace a turn signal bulb, remove the lens refaining screws
(see [llustration).

10.1 To detach a turn signal lens, remove these
two retaining screws {arrows)
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10.5 Remove the brake light lens screws {(arrows)
and take off the lens

2 Push the buib in and turn it counterclockwise to remove it.

3  Check the socket terminals for corrosion and clean them if neces-
sary. Line up the pins on the new bulb with the slots in the socket,
push in and turn the bulb clockwise until it locks in place.

4  Position the lens on the housing and instalf the screws. Be careful
not to overtighten them or the lens will crack.

Tail/brake light bulbs

Refer to illustration 10.5

5  Remove the lens screws [see illustration) and take the lens off.
&  To remove a brake or taillight bulb, push the bulb in and turn it
counterclockwise.

7 Install the bulb {see Steps 3 and 4).

License plate light bulb (VT1100C2)

Refer to iffustrations 10.8a, 10.8b, 10.9, 10.10 and 10.11

8 Remove the license plate bracket (see illustrations).

9  Remove the two license plate lens/housing retaining bolts from
the back of the license plate bracket {see lllustration).

10 Remove the lens and the housing (see illustration).

10.82 To remove the license plate bracket from the rear fender
on ¥T1100C2 models, remove these two bolts (arrows) . ..

it

10.8b ... and remove this nut from the back

10.9 To detach the license plate lens and housing from the
license plate bracket, remove these two retaining bolts (arrows)

10.10 Remove the license plate lens and housing from
the license plate bracket
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11 Push the bulb in, turn it counterclockwise and remove it {see
illustration).
12 Installation is the reverse of removal.

License piate light bulb (VT1100T)

13 Remove the two turn signal bracket screws {one on the bottam of
each turn signal stalk) and remove the turn signal assembly.

14 License plate bulb replacement on a VT1100T model is otherwise
identical to the procedure for replacing the bulb on a VT1100C2 model.
Refer to Steps 9, 10 and 11 above.

15 Installation is the reverse of removal.

11 Turn signal circuit and relay - check

Circuit

1 Battery voltage powers the turn signal lights, so if they don't oper-
ate, check battery voitage first and the electrolyte tevel and specific
gravity of the battery {see Chapter 1}. Low battery voltage indicates
either a defective battery (see Sections 3 and 4) or a malfunction in the
charging system (see Seclions 28 and 29). Aiso, check the fuses [see
Section 5).

2 Most turn signal problems are the result of a burned out bulb or
corroded sacket. This is even more likely when the turn signal lights
flash correctly on one side but not on the other. Check the tum signal
bulbs and the sockets {see Section 10).

3 If the bulbs and sockets check out okay, check the turn signal
refay.

Turn signal relay

4 On 1985 and 1986 medels, remove the right side cover (see
Chapter 8). The turn signal relay is located above the battery and can
be identified by its wire colors (refer to the wiring diagrams at the end
of the Chapter).

5  ©n 1987 and later madels, the turn signal relay is located on the
left side of the bike, right behind the steering head. Remove the fuel
tank (see Chapter 4) and the left steering head cover {see Chapter 8).

6  Locate the terminals of the turn signal relay connector for the
white/green wire (fuse side of circuit} and the gray wire (switch side of
circuit), Connect these terminals to each other with a jumper wire,

7 Turn the ignition switch to ON and operate the tum signal switch.
8  If the turn signal lights don't come on, check the tum signal switch
for an open circuit (see Section 18}, If the tum signal switch is okay, look
for an open circuit in the gray wire or in the green/white wire,

9  If the turn signal lights do come on, check for continuity between

X . [ iz . ;
10.11 To remove the license plate bulb, push it in and turn it
counterclockwise; to install it, push it in and turn it clockwise

the terminal for the green wire and the ground terminal at the connec-
tor. If there is no continuity, there is an open circuit in the green wire. If
there is continuity, either there's a loose (intermittent) or poor contact
in the tum signal relay connector, or the turn signal relay is defective.

12 Brake light switches - check and replacement

Circuit check

1 Before checking any electrical circuit, check the fuse (see Sec-
tion 5).

2 it the fuse is okay, remove the fuel tank {see Chapter 4) and the
left steering head cover {(see Chapter 8). The switch connector is a
white two-pin connector. Using a test light connected 1o a good
ground, check far voltage at the brake light switch. If there's no voltage
present, check the wire between the switch and the fuse box (see the
wiring diagrams at the end of this Chapter).

3 If voltage is available, touch the probe of the test light to the other
terminal of the switch, then pull the brake lever or depress the brake
pedal - if the test light doesn't light up, replace the switch.

4 [f the test light does light, check the wirng between the switch and
the brake lights (see the wiring diagrams at the end of this Chapter).

12.5 Disconnect the two electrical leads from the front
brake light switch

12.6 To detach the front brake light switch from the master
cylinder, remove this retaining screw (arrow) (master cylinder
removed from handlebar for clarity)
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12.7 Be sure the front brake light switch positioning pin Is aligned
with the hole {arrow) in the master cylinder

Switch replacement

Front brake lever switch

Refer to illiustrations 12,5, 12.6 and 12.7

5  Disconnect the two electrical leads from the switch {see illustra-
tion}.

5] )Remove the switch retaining screw (see illustration).

7 Installation is the reverse of removal. Make sure that the position-
ing pin on the switch is aligned with the hole in the master cylinder (see
ustration).

Rear brake pedal switch

Refer to ilustrations 12.8 and 12.10

8 On 1985 and 1986 models, the switch is located on the right side,
behind the passenger foolpeg bracket. On all other models, the switch
(see illustratlon} is located up front, next to the rear brake pedal.
Aside from the different location, the swilch used on 1985 and 1986
models is virtually identical to the switch shown here.

9  Unplug the switch electrical connecter. On 1985 and 1986 mod-
els, the connector is located in a boct above and behind the switch,
just ahead of the right rear shock absorber, On 1987 and later models,
remove the fuel tank (see Chapter 4) and the left steering head cover
(see Chapter 8). Follow the switch wire up the right frame tube, detach

. Zages
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12.10 Brake pedal switch return spring (left arrow) and locknut
(right arrow) {(1987-on shown; 1885 and 1986 similar)

12.8 The rear brake light switch on 1987 and later models is
located up front, next to the rear brake pedal

it from all frame clips, find the white two-pin connector inside the baot
and unplug it. (Pay atiention to the wire colors. There may be more
than one white connector inside the boot.}

10 Unhook the switch raturn spring {see Illustration).

11 Back off the switch locknu? and slide the switch out of its mount-
ing bracket.

12 Installation is the reverse of removal.

13 Adjust the switch (see Chapter 1).

13 Turn signal assembly - removal and installation

Front turn signals

Refer to illustrations 13.2, 13.3, 13.4a and 13.4b

1 On 1985 and 1986 models, the front turn signal wires and con-
nectors are inside the headlight housing. Remove the headlight (see
Section 7).

2 On 1887 and later models, the front turn signal wires and connec-
tors are inside the connector box, which is above the ignition coils.
Remove the fusl tank (see Chapter 4). Remove the connector box
cover (see illustration).

3 On all models, the three left turn signal wires are green, orange

13.2 To remove the connector box cover, disengage these two
rubber straps from the cover tabs
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13.3 The connector box houses several important connectors
{1997 VT1100C2 shown; other 1987 and later models similar}

Tum signal connectors (some are already unplugged)
Left handlebar swilch connector

Right handfebar switch connector

Ciutch switch/sidestand switch

Speedometer assembly connector

Clutch diode(s) (the second diode, if equipped, is
under the unit shown here)

[ N AL SRR

and orange/white; the three right turn signal wires are green, tight blue
and light blue/white. Unplug the connecters for the turn signal(s} {see
illustration).

4 The turn signal assemblies are attached to the fork tubes by split
clamps. Te detach a turn signal assembly from the fork tube, remove
the ¢lamp pinch beit, remove the stopper plate, separate the two
halves of the clamp and remove the turn signal {see illustrations).

5 Installatior is the reverse of removal. Make sure that the stopper
plate is correctly aligned (use the other turn signal assembly as a refer-
ence}. Tighten the bolt securely.

Rear turn signals

6  On all models, the rear turn signal wires and connectors are
located under the seat. Remove the seat (see Chapter 8).

7 Locate the electrical leads for the rear tum signafs. On all models,
the two left turn signal wires are green and orange; the two right turn

13.4b ... and pull off the turn signal assembly

13.4a To detach a front turn signal assembly from the fork
tube, remove this pinch boit (arrow), separate the
two halves of the clamp ...

signal wires are green and light blus. Unplug the leads for the turn sig-
nal you are removing.

8  Trace the harness back to the turn signal, detach the harness
from all clips and clamps cn the frame and/or fender, then remove the
turn signal assembly mounting nut from the fender stay and detach the
turn signal stalk from the stay.

9 Installation is the reverse of removal.

14 Taillight assembly - removal and installation

Refer to iffustrations 14.4a and 14.4b

1 Remove the seat {see Chapter 8}.

2 The wires far the brake light and tail light are brown, green and
green/yellow. Trace the wires to the electrical connector(s) in the dust
boot under the seat and unplug the connector,

3  Trace the harness back to the brake light/taillight assembiy and
detach all clips and clamps.

4  From underneath the fender, remove the brake light/taillight
assembly mounting nuts (see illustration} and remove the brake
light/taitlight assembly {see illustration) and pull out the harness.

5 Installation js the reverse of removal.

14.4a To detach the brake light/talllight assembly from the
rear fender on VT1100C2 and VT1100T models,
remove these two nuts (arrows) . . .
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14.4b ... pull the two studs outl of the fender and carefully pull
the wire harness through the hoele in the fender

15 Instruments and speedometer cable - removal and
installation

Speedometer cable

Refer to illustrations 15.1 and 15.2

1 Unscrew the upper speedometer cable end from the speedome-
ter {(see illustration) and detach the cable from the speedometer.

2 Nole how it's routed, then unscrew the speedometer cabte from
the speedometer gearbox at the left front fork (see illustration).

3 Installation is the raverse of removal.

instruments

4 Disconnect the cable from the speedometer {see Illustra-
tion 15.1).

1985 and 1986 models (speedometer and tachometer
assembly}

5 Remove the headlight {see Section 7).

6  Remove the headlight housing {see Section 9}, Some of the instru-
ment cluster electrical connectors are in the headlight housing and some
are in the connector box below the headlight. Trace the wire hamesses
down from the instrument cluster and unplug all electrical connectors.

7  Remove the two cap nuts from the underside of the cluster and
remove the cluster.

8  To separate the indicator panel from the instrument cluster, remove
the two boits from the ends of the upper side of the indicator panel.

9  To separate the jnstruments from the cluster assembly, remove
the baolt that attaches each instrument o the cluster assembly.

10 Installation is the reverse of removal.

1987 and later models (speedometer)

11 Remove the fuel tank (see Chapter 4).

12 Remove the connector box cover (see illustration 13.2). Trace
the speedometer assembly wire harness to the headlight and discon-
nect the nine-pin black connector for the following wires: brown/white,
green, black/brown, green/blue, blue/red, light blue, orange, light
green/red, blue, and a separate connector for the green/black wire,
and, on VT1100C2 and VT1100T and 1997 and 1998 VT1100C models,
a separate connector for the yellow/black wire,

13 On 1987 through 19890 and 1992 through 1996 VT1100C models,
remove the three speedometer mounting cap nuts from the bracket on
the forward side of the speedometer and remove the speedometer. To
separate the speedometer unit from the chrome cover, remave the hwo
cover screws and pull off the cover.

14 On VT1100C2, VT1100T and 1997 and 1998 VT1100C medels,

15.1 Speedometer cable knurled nut (A) and speedometer-to-
housing screws (B}

15.2 To disconnect the lower end of the speedometer cable from
the speedometer gearbox, remove this screw and pull out the cable

you will see two bolts facing up, just below and to either side of the
speedometer. Do not attempt to turn these bolts; they have lugs on
their shoulders that prevent thern from turning. These two bolts are the
studs for the two mounting nuts underneath, Remove the two nuts and
washers and remove the speedometer unit. Remove the two special
bolts. To separale the speedometer unit from the chrome cover,
remove the two cover screws {see lllustration 15.1).

15 Installation is the reverse of removal. Be sure the speedometer
cable and wiring harness are routed so that neither causes the steering
to bind or interferes with other components.

16 Instrument and indicator lights - replacement

Instrument light bulb

Refer to illustrations 16.4a and 16.4b

1 The light bulb that iltuminates the face of the speedometer can be
replaced. The warning lights (oil pressure, sidestand and ccolant tem-
perature), also located inside the speedometer, cannot be replaced.
They're light emitting diodes (LEDs). If one of the warning lights fails,
replace the speedometer assembly.

2 Remove the speedometer and tachometer assembly {1985 and
1986 models) or the speedometer (1987 and later modeis} (see Sec-
tion 15).
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16.4a To replace the light bulb that illuminates the speedometer
face, pull the bulb socket out of the speedometer assembly .. . .

17.1 On VT1100C2, VT1100T and 1997-on VT1100C models,
remove the battery holder to get to the ignition switch
connector {also the neutral switch, oil pressure
switch and sidestand switch connectors)

3 Remove the speedometer or tachometer cover screws (see illus-
tration 15.1) and remove the cover.

4  Remove the bulb socket (see illustration), then pull the bulb out
of the socket (see illustration). If the socket contacts are dirty or cor-
roded, they should be scraped clean and sprayed with electrical con-
tact cleaner betcre new bulbs are installed.

5  Carefully push the new bulb into positicn, then push the socket
into the speedometer or tachometer.

6 Installation is othenvise the reverse of removal.

Indicator lights (1987 and later models)

7  The indicator lights {turn signal, neutral and high-beam) are
located in a small panei below the speedometer,

8  Remove the speedometer (see Section 15.

9  Toreplace a blown indicator light bulb, pull out the socket for the
bad builb from underneath the indicater panel, pull cut the bad bulb
from the socket, install a new bulb in the socket and install the new
bulb and sccket into its receplacle in the indicator panel. Make sure
it's firmly seated.

17.2 On VT1100C2, VT1100T and 1997-on VT1100C modeils, the

ignition switch connector is white and has three pins {arrow); the

single-pin connectors are for the ol pressure and
neutral switches

17 Ignition main (key) switch - check and replacement

Check

Refer to iflustrations 17.1 and 17.2

1 On 1985 and 1986 models, remove the headlight {see Section 7).
On 1987 and later models, remove the loft side cover {see Chapter 8),
the battery {see Section 3) and the battery holder (see lllustration).

2  Trace the wiring harness from the igniticn switch to the four-pin
white connector (see illustration} and disconnect it. The ignition
switch wires are red, red/black and blue/orange (the battery, ignition
and fan motor wires, respectively), On 1985 through 1993 maodels,
there's also a brown/white wire to this connecior, and two more wires,
brown and yellow/blue, {ead to a black two-pin connecter which must
be disconnected {the extra wires cn these modeis are for the Park
position, which was eliminatec after 1893).

3 Using an chmmeter, check the continuity of the terminal pairs
indicated in the following steps, Connect the ohmmeter to the switch
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17.14 To remove the Ignition switch cover (if equipped), remove
this screw (arrow}

side of the cannecter. net the wiring harness side,

4 In the OFF positien, there should be ne continuity between any of
the wires.

5 In the ON position, there should be continuity betweer: the red,
red/blue and blue/orange wires (and, on 1285 through 1893 models,
between the brown/white and brown wires).

6  Inthe PARBK position, on 1885 through 1993 models, there shoutd
be continuity between the red and yellow/blue wires.

7 In the LOCK position {1985 and 1986 models only), there shou'd
be NO continuity between any of the terminals.

8  If the switch fails any of the tests, replace it,

Replacement

1985 and 1986 modeils

9  Remove the headlight (see Section 7).

10 Unplug the ignition switch electrical connectors.

11 Remove the ignition switch mounting bolts (underneath the triple
clamp).

t2 Instalfation is the reverse of removat.

1987 and later models

Refer to iliustrations 17. 14 and 17.15

13 Disconnect the electrical cennector(s), if you haven't already dene
so. Free the winng harness from any clips or retainers.

14 If the ignition switch has a decorative cover, remove the cover
screw (see illustration) and remove the cover.

15 Remove the ignition swilch mounting bolts {see illustration) and
remove the ignition switch. Some models use Torx or Allen bolis; some
later models use “break-off bolts™ which must be drilled out and dis-
carded.

16 Installation is the reverse of removal. If the switch was equipped
with break-off bolts, obtain new break-off bolts (available at the dealer
parts department). Tighten the boits securely. If you're installing break-
off baits, tighten them until their heads snap off.

18 Handlebar switches - check

1 Maost handlebar switch problems are caused by dirty or corroded
contacts, or by worn or broken internal parts. if some part of a switch
breaks, the switch assembly must be replaced. Individual parts are not
available.

2  If a handlebar switch malfunctions, check it for continuity with an
ohmmeter or a continuity test light. Be sure to disconnect the battery
negative cable to prevent a short circuit, before making the checks.

3 On 1985 and 1986 models, remove the headlight {see Section 7).
Remove the two cover screws from the juncticn box cover below the
headlight, between the two horns, and remove the cover.

17.15 To detach the ignition switch, remove the two Torx bolts or
drill out the break-off bolts (if equipped) {arrows}

4 On 1987 and later models, remove the fuel tank {see Chapler 4)
and the connector box cover {see illustration 13.2).

5  Trace the wiring harness from the suspect switch and unplug the
electrical cennector(s) {see illustration 13.3). On 1985 and 1986 mod-
els, trace the wire hamess from each handlebar switch and disconnect
the connecteor(s) in the headlight housing or in the junction box below the
headlight. All 1987 and later medels use nine-pin white connectors for
the left handlebar switches. The left handlebar switch also has a pair of
single-pin connectars for the horn leads. On 18687 through 1980 and
1992 and 1993 models, the right switches have red connectors. On 1994
and later models, the right handlebar switches use brown connectors.

6 Using an ohmmeter, check the continuity of the terminal pairs
indicated in the following steps. Connact the chmmeter to the switch
side of the connector, not the wiring harness side.

Left handlebar switches

7 The wire colars for the left handlebar switches are as tollows:

a) The dimmer switch vwires on all models are blue/white, blue and
white.

b) The turn signal swilch wires on 1985 through 1996 VT1100C
models are green, orange, light blue, brown/white, iigh! blue/white
and arange/vihite.

c) The turn signal switch wires on VTT1100C2, VT1100T and 1997-
on VT1100C models are arange, green, light biue, brown/white,
orange/white and light blue/white (they're the same colors, but the
first two wire colors are switched, which is important to rernember
when making the foliowing continuity tests).

d) The horn switch wires on 1985 through 1996 VT1100C models
are light green and white/green.

e} The horn switch wires on VT 1100C2 models are white/green and
kive/white,

f) The horn switch wires on VT1100T and 1997-on VTT100C mod-
els are white/green and light green.

Dimmer switch
8  LO position - continuity between blue/whita and white.
9  HI position - continuity between blue/white and blue.

Turn signal switch

10 LEFT - continuity between green and orange, and between
brown/white and light blue/white.

11 RIGHT - continuity between green and light biue, and between
brown/white and orange/white.

Horn switch

1985 through 1996 VT1100C models
12 DEPRESSED - continuity between light green and white/green.
13 RELEASED - no continuity between light green and white/green.
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19.1a The handlebar switches are held together by screws
{arrows); this is the throttle side . . .

VT1100C2, VT1100T and 1997-on VT1100C models

14  DEPRESSED - conlinuity between white/green and blue/white.
15 RELEASED - no continuity between white/green and blue/white.

Right handlebar switches
16  The wire colors for the right handlebar switches are as follows:
a) The starter swilch wires on 1985 through 1993 models are black,
yvellow/red, blackired and blue/white.
b) The starter switch wires on 1994 and later modeis are
black/white, yellow/red, black/red and biue/white.
c) The kill swilch wires on 1985 fhrough 1993 madels are black and
biack/white.
d} The kill switch wires on 1994 and later models are black/blue and
black/white.

Starter switch

1985 through 1993 models
17 DEPRESSED - continuity between black and yeliow/red.
18 RELEASED - continuity between black/red and blue/white.

1994 and later models
19 DEPRESSED - continuity between black/white and yeliow/red.
20 RELEASED - continuity between black/red and blue/white.

Kill switch

1985 through 1993 models
21 RUN - continuity between btack and black/white.
22 OFF - no continuity between black and black/white.

All other models

23 RUN - continuity between black/blue and black/white,

24  OFF - no continuity between black/blue and black/white.

25 If any continuity check indicates a problem, remove the switch
(see Section 19). spray the switch contacts with electrical contact
cleaner, then retest. The contacts can also be scraped clean with a
knife or polished with crocus cloth, if they're accessible. If the switch
still fails to check out as described above, or if it's obviously damaged
or broken, replace the switch,

19 Handlebar switches - removal and installation

Refer to iflustrations 19.1a, 19.1b and 19.1c

1 The handlebar switches are composed of two halves that clamp
around the bars. They are easily removed for cleaning or inspection by
taking out the clamp screws and pulling the swilch halves away from
the handlebars {see illustrations).

19.1b ... the clutch side switches are also held together by
screws (arrows)

19.1c Separate the switch halves for access to the
individual switches

2 To completely remove the switches, the electrical connectors in
the wiring harness must be unplugged as follows:

3 On 1985 and 1986 models, remove the headlight {see Section 7).
Remove the two cover screws from the junction box cover below the
headlight, between the two horns and remove the cover, Trace the
wire harness from the handlebar switch{es) and unplug the connec-
tor(s).

4 On 1987 and later models, remove the fuel tank {see Chapter 4)
and the connector box cover {see illustration 13.2). Trace the wiring
harness from the suspect switch and unplug the electrical connector(s)
{see illustration 13.3). All models use nine-pin white connectors for
the left handlebar switches. The left handlebar switch also has a pair of
single-pin connectors for the horn leads. On 1987 through 1993 mod-
els, the right switches have red connectors. On 1994 and later models,
the right handlebar switches use brown connectors.

5  When instafiing the switches, make sure the wiring harnesses are
properly routed to avoid pinching or stretching the wires,

20 Neutral switch - check and replacement

Check

1 On 1985 through 1996 VT1100C models, remove the seat {(see
Chapter B) and the fuel fank {see Chapter 4).
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20.15 The neutral switch (arrow) is on the left side of the engine
behind the flywheel; to remove it, disconnect the wire and
unscrew the switch {but be ready for some oil to leak out!)

2 On 1985 and 1986 models, the neulral swilch wire is light
green/red and the connector is located in the bank of connectors
under the seat, right in front of the rear fender. Turn the ignition key to
ON and place the transmissicn in neutral. Backprobe the cennector
terminal with the positive probe of a voltmeter, touch the negative
probe to ground and verify that there is voitage between the light
green/red wire and ground. Put the transmission in each other gear
and verify that there is no voltage between the light green/red wire and
ground.

3 On 1987 through 1996 VT1100C models, remove the connector
box cover [see illustration 13.2). The neutral switch wire is light
green/red; its connector is a terminal in the nine-pin black connector in
the connector box (see illustration 13.3}). With the ignition key ON and
the transmission in neutral, backprabe the connector terminal for the
light green/red wire with the positive probe of a voitmeter and the
black/brown wire (ground) with the negative probe and verify that there
is voltage. Put the transmission in each of the other gears and verify
that there is no voltage at the terminals for the light green/red and the
black/brown wires.

4 OnVT1100C2, VT1100T and 1997-on ¥T1100C models, remove
the left side cover (see Chapter 8), the batiery (see Section 3) and the
battery hclder (see lllustration 17.1). The neutral switch wire is light
green with a red band around the end of the wire at the connector ter-
minal {see illustratlon 17.2). Turn the igniticn key to ON, shift the
transmission into neutral, backprobe the connactor with the positive
prabe of a voltmeter, ground the other probe and verify that there is
voltage between the light green/red wire and ground. Put the transrmis-
sion in each other gear and verity that there is no voltage.

5  If the indicatar light fails to come on, either the bulb or the switch
is bad.

6  Remove and check the hulb {see Section 16). If it's bad, replace
it.

7  Recheck the neutral switch circuit as described above.

8 If the indicator light still fails to come on, the switch is probably
bad {although a shert or open in the circuit is a possibility toc). First,
check the switch as follows:

@  On 1985 and 1986 models, unplug the electrical connector for the
light green/red wire and put the transmissicn in neutral. Using an ohm-
meter, verity that there is continuity between the light green/red wire
and greund. Put the transmission in each other gear and verify that
there is no continuity between the light green/red wire and ground.

10  On 1987 through 1996 VT1100C models, unplug the nine-pin
black cennector, put the transmission in neutral and verify that there is
continuity between the terminals far the light green/red wire and the
black/brown wire (ground). Put the transmission in each ather gear and
verify that there is no continuity between the terminals for the light

21.3 The oil pressure switch (A) and oll orifice boilt {B) are next to
the oil filter mounting stud (C)

green/red wire and the black/brown wire.

11 On VT1100C2, ¥T1100T and 1997-cn VT1100C models, unplug
the cennector for the light green/red wire, shift the transmission inte
neutral and verify that there is continuity between the light green/red
wire and ground. Put the transmission in each other gear and verify
that there is no continuity.

12 If the neutral switch fails to operate as described, replace it (see
below).

13 if the neutral switch checks cut gkay, inspect the neutral switch
circuit for a shart or open, repair it as necessary and retest.

Repiacement

Refer to iilustration 20,15

14 Remove the left crankcase cover {see Section 3).

16 Locate the neutral switch (see illustration). Detach the electrical
lead from the switch, then unscrew the switch. Some oil is going to
come out when you unscrew the switch and ramove it from the
crankcase, so be prepared to catch it with a drain pan.

16 Apply thread seafant to the threads of the new switch and tighten
it to the torque listed in this Chapter’'s Specifications.

17 Installation is otherwise the reverse of removal. Be sure 1o route
the wire harness for the oll pressure switch and the neutral switch cor-
rectly so that it's not damaged by the drive chain.

21 Qil pressure switch - check and replacement

Check

Refer to iilustration 21.3

1 When the ignition switch is turned to ON, the oil pressure warning
light on the speedometer should come on. This verifies that the oil
pressure switch and circuit are functioning normally.

2 If the oil pressure warning light doesn’t come on when the ignition
switch is turned to ON, remove the left crankcase cover (see Section 30).
3 Locate the oil pressure switch {see illustration). Remove the dust
boot, remove the electrical lead retaining screw and detach the lead
from the switch,

4 Short the switch lead to ground with a jumper wire. Turn the igni-
tion switch to ON. The cil pressure warning indicator light should now
come an.

5 If the oil pressure warning light still doesn't come on, check
the 10A inline mini-fuse and check the switch circuit for a break or poor
connection.

6  Start the engine and verify that the cil pressure warning light goes
out.

7 It the oil pressure warning light deesn’t go out, have the oil pres-
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22.2 The red, three-pin electrical connector (arrow) for the
sidestand switch Is located on the left side, in the boot with the
ignition switch connector and the connectors for the neutral
switch and cil pressure switch

sure checked by a Honda dealer service department. You can do this
yourself if you have a mechanical oil pressure gauge with the correct
threads to screw into the fitting for the oil pressure switch. Remove the
ail pressure switch {see below), install the gauge in its place and run
the engine.

8 If the oil pressure is ncrmal, replace the cil pressure swatch.

Replacement

3  Remove the left crankcase cover (see Section 30).

10 Unglug the electricat lead from the il pressure switch {see illus-
tration 21.3).

11 Some oii is going to come out when you unscrew the switch, so
be prepared to catch it with a drain pan.

12 Apply thread sealant to the threads of the new switch. install the
switch and tighten it {o the torque listed in this Chapter's Specifica-
tions.

13 Instaitation is otherwise the reverse of removal. Be sure tc route
the wire harness for the oil pressure switch and the neutral switch cor-
rectly belore installing the left crankcase cover.

22 Sidestand switch - check and replacement

Note: This procedure applies to VT1100C2, VT1100T and 1997-on
YT1100C models.

Check

Refer to illustration 22.2

1 Remove the left side cover (see Chapter 8), the battery (see Sec-
tion 3} and the battery holder {see illustration 17.1).

2  The wires in the sidestand switch circuit are green/white, yel-
low/black and green. The electrical cennecter is a red three-pin con-
necter {see illustration). Unplug the connector.

3  Connect the leads of an chmmeter to the terminals for the indi-
cated wire colors.

4 With the sidestand in the down position, there should ke continu-
ity between the terminals for the yellov/black and green wires.

5  With the sidestand in the up positicn, there should ke conlinuity
between the terminals for the green/white and green wires.

6 if the sidestand switch fails either of these tests, replace it,

Replacement

7 Disconnect the electrical connector for the sidestand switch, if
you haven't already done so (see Steps 1 and 2).

23.1 Unplug the clutch switch electrical connectors

8  Remove the sidestand switch bolt and remove the switch.

9  When installing the new sidestand switch, align the pasitioning
pin on the switch with the hale in the sidestand and align the groove in
the switch with the pin on the sidestand.

10 Install the sidestand switch retaining bolt and tighten it to the
torque listed in this Chapter's Specifications.

11 Instailation is ctherwise the reverse of the removal procedure. Be
sure to route the electrical lead correctly.

23 Clutch switch - check and replacement

Check

Refer to itlustration 23.1

1 Disconnect the electrical connectors from the clutch switch (see
illustration).

2  Connect an chmmeter to the terminals of the clutch switch. With
the clutch lever pulled in, the chmmeter should show continuity. With
the lever out, the chmmeter should show no continuity.

3 It the switch doesn't check out as described, replace it.

Replacement

4 Disconnect the electrical connectors from the cluich switch (see
Hlustration 23.1).

5  Remove the clutch switch.

6 Instaliation is the reverse of removal.

24 Horn - check and replacement

Check

Refer to itiustration 24.7

1 On 1985 and 1986 madels, there are two herns. located on the
front forks below the headlight. On 1887 through 1996 VT1100C mad-
els, the horn is locatea cn the left side of the engine ({it's boited 1o the
rear cylinder). On VT1100C2, vT1100T and 1997-on VT11C0C models,
the horn is located at the lower right corner of the radiator [see itlus-
tration).

2 Disconnect the electrical connectors from the horn(s). Using two
jumper wires, apply battery voltage directly te the terminals on the
horn. If the horn sounds, check the switch (see Secticn 18) and the
wiring between the switch and the hern (see the wiring diagrams at the
end of this Chapter). The horn wiring harness is connected to the main
harness at a black two-pin connector (same conneclor as the fan
motor) behind the steering head. To get to it, remove the steering head
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241 To detach the horn, unplug the electrical connectors and
remove the bracket boit {arrows) (VT1100C2 shown)

covers (see Chapter 8).
3 |f the harn doesn’t sound, replace it.

Replacement

4  Disconnect the electrical connectors (see illustration 24.1}.
5  Unbolt the horn (see illustration 24.1).
6 Installation is the reverse of removal.

25 Starter relay switch - check and replacement

Check

Refer to iilustration 25.2

1 Make sure the battery is fully charged.

2  On 1985 and 1286 models, remove the right side cover (see
Chapter 8); the starter relay switch is located right behind the battery.
On 1987 through 1990 and 1992 through 1996 VT1100C models,
remove the left side cover; the starter relay is located nght in front of
the battery. On VT1100C2, VT1100T and 1997-on VT1100C medels,
rernove the seat; the starter relay {see illustration) is located at the left
rear corner of the air cleaner housing, behind the connector bracket.

3 Warning: Make sure the transmssion is in neutral for this step.
Turn the igniticn switch to ON and the engine kill switch to RUN. When
you push the starter bution, the starter relay switch should click.

4 If the starter relay switch doesn’t click, unplug the starter relay
switch connector(s) and check for continuity between the terminal for
the green/red wire {on the harness side of the connectar} and greund.
5  [f there is continuity when the transmissicn is in Neutral cr when
the clutch is disengaged and the sidestand is up (sidestand switch
closed), the ground circuit is okay (you will note a slight resistancs in
the circuit because of the cluich diode).

6  Reconnect the starter relay switch electrical connectar, shift the
transmission into Neutral and, using a voitmeter, measure the voltage
between the terminal for the yellow/red wire (backprobe the connector}
and ground, Battery voltage should be indicated when the starter but-
ton is pushed with the ignition switch CN.

7 Unplug the starter relay switch connector again, remove the cable
attaching bolts and disconnect the cables from the relay. Using jumper
wires, hook up the positive terminal of a 12-volt battery to the starter
retay switch terminal for the yellow/red wire and hook up the negative
terminal of the battery to the starter relay terminal for the green/red
wire. Using an chmmeter hocked up to the starter relay cable termi-
nals, verify that there is continuity when the battery is connected to the
relay. Disconnect the battery frcm the relay and verify that there is no

25.2 VT1100C2, VT1100T and 1997-0n VT1100C models

A Starter relay switch
8 Alternator connector (white three-pin)
C  Regutator/rectifier cannectors (white 2-pin and green 2-pin)

continuity across the relay terminals.
8  If the starler relay switch fails any of these tests, replace it.

Replacement

9  Disconnect the cable from the negative terminal of the battery.

10 On 1985 and 1986 models, remove the right side cover (see
Chapter 8); the starter relay switch is located right behind the battery.
Cn 1987 through 1996 VT1100C models, remove the feft side cover;
the starter relay is located right in front of the battery. On VT1100C2,
YT1100T and 1997-on VT1100C models, remecve the seat; the starter
relay {see illustration 25.2} is located at the left rear corner of the air
cleaner housing, behind the connector bracket.

11 Unplug the starter relay switch connectori(s).

12 Remcve the cable attaching bolts and disconnect the cables from
the starter relay switch.

13 Remaove the starter relay switch.

14 Installation is the reverse of removal, Reconnect the negative pat-
tery cable after all the gther electrical connections are rnade.

26 Clutch diode - check and replacement

1 Remove the fuel tank (see Chapter 4).

2  On 1985 and 1986 models, the clutch diode is located above the
left end cf the bank of connectors just ahead of the rear fender. The
clutch diode on 1985 and 1986 models has two terminals; when the
diode is lying flat (on its long side, not its edge), the horizental terminal
is the negative terminal and the cther terminal is the positive terminal.
3 On 1987 and later medels, remove the cover from the connector
box {see illustration 13.2). On 1987 models, there is ane two-terminal
diode {just like the cne described in the previcus Step for earlier mod-
als), in the forward end of the connector box. On 1288 through 1996
YT1100C models, and on VT1100C2 medels, there are two diodes in
the forward end of the connecter box. One is a two-ferminal type just
like the cnes used ¢n earlier models. The other diode is a three-termi-
nal design. On this type of diode, the two terminals parallel to cne
another are the positive tarminals and the third terminal is the negative
terminal, On VT1100T and 1997-on VT1100C models, there is one
three-terminal diode.

4 The purpose of the cluich dicde is to prevent reverse current from
flowing from the neutral indicator to the clutch switch. A clutch diode
allows current 1o flow from the negative terminal to the positive termi-
nalfs), but it does not allow current the flow the other way. Think of the
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27.2 Remove this retaining nut (arrow) and detach the starter
cable from the terminal on the starter motor

negative terminal as the "in" terminal; think of the positive terminal(s}
as the “out" terminal(s).

5 Using an chmmeter, verify that there is continuity between the
negative terminal and the positive terminel(s) in one direction, but NOT
in the other direction.

6  If the clutch diode fails to operate as described, replace it.

7 Installation is the reverse of removal.

27 Starter motor, drive gear and torque limiter - removal
and installation

Starter motor

Refer to iilustrations 27.2, 27.3 and 27.4

1 Disconnect the cable from the negative terminal of the battery.

2 Pull back the rubber cover, remove the nut retaining the starter
cable to the starter and disconnect the cable (see illustration).

3  Remove the starter mounting bolts and the ground strap {see
illustration).

4  Lift the end of the starter slightly and disengage the starter from
the crankcase by pulling it out to the right {see illustration).

5 Inspect the teeth on the starter pinion gear and on the reduction
gear, make sure the gear teeth are neither chipped nor excessively

27.3 Remove the starter mounting bolts (arrows); don't forget
to attach the ground cable with the front bolt when
installing the starter)

worn. (With a flashlight, you can inspect the reduction gear teeth
through the hole in the case for the starter.)

6  Apply a little engine oil to the C-ring. Installation is otherwise the
reverse of removal. Tighten the starter mounting bolts to the torque
listed in this Chapter's Specitications.

Starter drive gear and torque limiter

Refer to iffustrations 27.9a and 27.9b

7 Remaove the left crankcase rear cover {see “Clutch - check and
adjustment” in Chapter 1).

8  On California models, detach the EVAP carburetor air vent {CAV)
control valve hose from the clfamp.

9  Remove the starter gear cover bolts and remove the cover (see
illustrations). Don't lose the clamp, if equipped, for the EVAP CAY
control valve hose. Remove the gasket and the dowel pins; store the
dowels in a plastic bag.

10  Remove the starter drive gear and the torque limiter.

11 Inspect the teeth on both gears for excessive wear and damage.
If either gear is in bad condition, replace it,

12 Inspect the bearings in the cover. If they're noisy or stiff, have
them replaced at a motercycle machine shop or at a dealer service
department.

13 Installation is the reverse of removal. Be sure to clean the gears
well and lubricate the splines and gear teeth with a little assembly jube

27.9a Remove the starter gear cover holts {arrows) ...
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27.9h ... and pull off the cover; remove the dowel pins (A), the
torque limiter (B) and the drive gear {C}

or oil. Also be sure to use a new gasket. Don't forget to install the
dowel pins.

28 Charging system testing - general information and
precautions

1 It the performance of the charging system is suspec!, the system
as a whole should be checked first, followed by testing of the individual
components (the alternator and the voitage regulator/rectifier). Note:
Before beginning the checks, make sure the battery is fully charged
and that all system connections are clean and fight.

2  Checking the output of the charging system and the performance
of the various components within the charging system requires the use
of special electrical test eguipment. A voltmeter or a multimeter are the
absolute minimum teols required. In addition, an ohmmeter is generally
reguired for checking the remainder of the system.

3 When making the checks, follow the procedures carefully to pre-
vent incorrect connections or short circuits, as irreparable damage to
electrical system components may result if short circuits occur.
Because of the special tools and expertise reqguired, it is recom-
mended that the job of checking the charging system be left to a
dealer service department or a reputable motercycle repair shop.

29 Charging system - check

Caution: Never discennect the battery cables frem the battery while
the engine is running. If the battery is disconnected, the altermnator and
regulator/rectifier will be damaged.

1 Tocheck the charging system cutput, you will need a volimeter or
a multimeter with a voltmeter function.

2 On 1985 and 1986 models, remove the right side cover; on all
other medels, remove the left side cover (see Chapter 8),

3  The battery must be fully charged {charge it fram an external
source if necessary) and the engine must be at normal operating tem-
perature to obtain an accurate reading.

Regulated voltage output test

4  AHach the positive {red} voltmeter lead to the positive (+) battery
terminal and the negative (black) lead to the battery negative (-) termi-
nal. The veltmeter selector switch (if equipped) must be in a DC voit
range greater than 15 volts.

5  Start the engine and allow it to warm up te its normal operating
temperature. With the headlight on LOW beam and the engine running

at the rpm indicated in this Chapter’s Specifications, note the regu-
lated voltage output of the charging system and compare your mea-
surement to the regulated output listed in this Chapter's Specifica-
tions. Turn off the engine.

&  If the charging system fails to preduce the specified regulated volt-
age ouiput, there could be an open or a short circuit, or a lcose, cor-
roded or shorted connector, somewhere in the charging system wire
harness; there could be an open or short in the alternator (See Section
30); or the voitage regulater/rectitier could be defective (see Section 31).
7  If the charging system produces a higher-than-specified voltage
output, the regulator/rectifier is either poorly grounded or it's defective
(see Section 31), or the battery is defective (see Section 3).

B If the indicated regulated voltage output is within the specified
range, but the battery is frequently discharged, this is an indicaticn that
the battery is probably worn out. But it's also possible that there's a
current leak.

Current leakage test

9  To test for a current leak, disconnect the negative battery cable
{see Section 3) and hook up a digital ammeter capable of readings in
the miltiampere range. Connect the positive probe of the ammeter to
the battery negative cable and the negative probe to the battery nega-
tive terminal. With the ignition switch turned to OFF, note whether
there is any current leakage. If there is, compare your reading to the
permissible current leakage listed in this Chapter's Specifications.

10 If the indicated current leakage exceeds the specified allowable
maximum, there’s a short circuit that could be anywhers in the bika's
electrical system. To locate the circuit where the shert is occurring,
unplug the hamess electrical connectors one by one until the leak stops.
11 If the indicated current leakage is less than the specified allow-
able maximum, but the battery is frequently discharged, replace the
battery (see Section 3).

30 Alternator - check and replacement

Check

1 On 1985 and 1986 models, remove the seats and the right side
cover; on 1987 through 1996 VT1100C models, remove the right side
cover; on VT1100C2, VT1100T and 1997-on models, remove the seat
{see Chapter 8).

2 Trace the three-wire harness (all three wires are yellow on all mod-
els} from the alternator, on the left side of the engine, to the three-pin
white electrical connector and disconnect the connector. On 1985 and
1986 models, the connector is located on the far lett of the connector
bank just in front of the rear fender. On 1987 through 1996 VT1100C
models, the connector is located in the connector boot at the front of
the air cleaner housing. On VT1100C2, vT1100T and 1997-on VT1100C
madels, the connector is located an the connector bracket on top of the
air cleaner housing (see illustration 25.2).

3 Using an chmmeter, measure the resistance between each termi-
nal and each of the other two terminals of the connector {on the alter-
nator side of the connector, not the wiring harness side). Compare
your measurements to the stator coil resistance listed in this Chapter’s
Specifications.

4 It the reading between any iwo terminals is oulside the range
listed in this Chapter's Specifications, replace the stator.

5 I the reading is within the Specifications, refer to the wiring dia-
grams at the end of the book and check the charging circuit for breaks
or poor cannections. If the winng is good, check the voltage regula-
tor/rectifier (see Section 31).

Replacement

Stator

Refar to iflustrations 30.10a, 30.10b and 30.11

6 On 1985 and 1986 models, remove the seats and the right side
cover, on 1987 through 1996 VT1100C models, remove the right side
cover; on VT1100C2, VT1100T and 1897-on models, remove the seat
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{see Chapter 8).

7 Trace the three-wire harness (all three wires are yellow on all
models) from the alternator. on the left side of the engine, to the three-
pin white electrical connector and disconnect the connector (see illus-
tration 25.2), Trace the wire harness down the frame and cut or
remove any cable ties or clamps securing it to the frame. Pay attention
to how the harness is routed; it must be rerouted in exactly the same
way when the stator is installed again.

8 On VT1100C2 and VT1100T models, remove the left footpeg
bracket (sece Chapter 8). On VT1100C models, remove the gearshift
arm from the gearshift spindle; on VT1100C2 and VT1100T models,
remove the gearshift pedal from the gearshift spindle {see “Gearshift
linkage - removal, inspection and installation” in Chapter 2}. Detach the
left crankcase cover breather pipe adapter (see "Crankcase emission
control system - descniption, check and component replacement” in
Chapter 4).

9 Remove the starter gear cover, the starter drive gear and the
starter torgue limiter {(see Section 27).

10  Loocsen the left crankcase cover mounting bolts evenly in a criss-
cross pattern and remove the cover [see illustrations).

11 Remove the dowel pins, remove the stator wire harness clamp
bolt, note how the wire hamess is routed in the cover, disengage it
from the cover and remove the stator retaining bolts (see llustration)
and remove the stator assembly.

30.11 Remove the old gasket, pull the wire harness grommet
from the cover, unbolt the harness clamp and remove
the three stator bolts (arrows)

30.10b ... pull off the cover (tap it loose if it's stuck)
and locate the dowels (arrows)

12 Clean all traces of old gasket sealer from the cover and its mating
surface on the engine. Thoroughly clean the left engine cover with sol-
vent and blow it dry with compressed air.

13 Install the stator in the cover, install the stator retaining belts and
tighten them securely. Route the stator wire harness exactly as before,
seat the harness grommet firmly and secure the harness with the
clamp. Tighten the ctamp bolt securely.

14  Install the dowel pins. Position a new gasket over the dowels.

15 Make sure there are no metal particles or parts stuck to the rotor
magnets, then install the cover and tighten the cover bolts evenly, in a
criss-cross pattern, to the torque listed in this Chapter's Specifica-
tions, Route the wiring hamess over the top of the crankcase to the
frame, reattach it 1o the frame as before and plug in the etectrical con-
nector.

Flywheel {rotor)

Refer to iffustrations 30,17, 30,18 and 30.19

16 Remove the left crankcase cover (see Steps 6 through 10).

17 Remove the starter reduction gear and shaft {see illustration).

18 Install a fiywheel holder tool (Honda 07725-004C00C0, or equiva-
lent) to lock the fiywheel in place. If you don't have a suitable flywheel
holder tool, shift the transmission into gear and have an assistant apply
the rear brake. Remove the rotor bolt and washer {see illustration).
Note: The fiywheel bolt is reverse thread, turn it clockwise to loosen it.

_r "
30.17 Remove the starter reduction gear and shaft
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to remove it

g= .- - 4 el L
30.18 Hold the rotor and turn the bolt clockwise
{it has reverse threads)

19 Thread a rotor puller (Honda 07733-0020001, or 07933-3230001,
or equivalent) into the rotor (see illustration). Remove the rotor from
the end of the crankshalt and take the Woodruff key out of its slot in
the end of the crankshaft. Caution: Don't try to remove the rotor with-
out a proper puller. The flywhee! can easily be damaged by makeshift
toofs. Aftermarket rotor pullers are inexpensive and readily available at
molorcycle dealers and accessory shops.

20 Remove and inspect the starter clutch assembly, if necessary
(see Section 32).

21 Installation is the reverse of removal. Be sure tc reinstall the
Woodruff key in the crankshaft. Gautlon: Make sure no metal cbjects
have stuck to the magnels inside the rotor. Tighten the rotor bolt 1o the
torque listed in this Chapter's Specifications.

31 Voltage regulator/rectifier - check and replacement

Check

Refer to iflustration 31.1

1 The voltage regulator/rectifier {see illustration) is located below
and behind the coclant resarvoir. It's checked by process of elimina-
tion (when all other possible causes of the problem have been ruled
out, the regulator/rectifier is assumed to be bad). Since elecinical parts,

. sy £
31.1 The voltage regulator/rectifier Is located behind and helow
the coolant reservoir; to detach It, remove its bolts (arrows)

30.19 Use a tool like this one to separate the
rotor from the crankshaft

.'._'._

including regulator/rectitiers, can’t usually be returned once ycu buy
them, it's a good idea to have your test results confirmed by a dealer
service department or other qualified shop before buying a new part.

2  Remove the seat(s) (see Chapter 8).

3 The wires for the regulator/rectifier are red/white and green on all
medels. On 1985 and 1986 models, trace the wire harness from the
regulator/rectifier up to the white six-pin connector, third connector
from the left in the bank of connectors in frent of the rear fender. On
1987 and later VT1100C models, and on VT1100T models, trace the
wire harness from the regulater/rectifier to the connector oot on top
of the air cleaner housing. These models use a 2-pin green and a 2-pin
white connector. VT1100C2 medels also use a 2-pin white connector
and a 2-pin green connector, but they’re located on the connector
bracket (see illustration 25.2).

4  Using a voltmeter, verify that there is voltage between the termi-
nais for the red/white and green wires. There shouldn't be any voltage
between them (if there is voltage belween them, there is a short in the
connector).

5  If there is no voltage between the terminals for the red/white and
green wires, verify that there is voltage between the terminal for the
red/white wire and ground. If there is, then you know that there is power
to the regulator/rectifier. Finally, using an chmmeter, verify that there is
continuity between the terminal for the green wire and ground. I there
is, then you know that the regulator/rectifier cutput line is good. By pro-
cess of elimination, the voltage regulator/rectifier is probably bad.

Replacement

6  Trace the harness from the regulator/rectifier up to the connec-
tor(s) as described in Step 3.

7 Remove the regulator/rectifier mounting bolts (see illustra-
tion 31.1).

8 Installation is the reverse of removal.

32 Starter clutch assembly - removal, inspection and
installation

Refer to illustrations 32.3a, 32.3b, 32.4a, 32.4b, 32.6, 32.8, 32.9 and
32.12

1 Remove the left crankcase rear cover {see “Clutch - check and
adjustment” in Chapter 1). Remove the starter gear cover {see Sec-
tion 27). Remove the left crankcase cover (see Section 30).

2 Remove the reduction gear and shaft (see illustration 30.17).
Inspect the reduction gear for wear and chipped testh. Inspect the
gear shaft for scoring and excessive wear. Replace any worn or dam-
aged parts,
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32.3a Remove the starter driven gear needle
bearlng from the crankshaft

32.4a W the starter driven gear and the flywheel have been 32.4b Hold the rotor and turn the gear; it should turn freety
separated, insert the starter driven gear hub counterclockwise, but lock up when you try to turn it clockwise
into the starter clutch rollers

32.6 To detach the starter clutch housing from the flywheel, 32.8 Inspect the one-way clutch and the starter ¢lutch housing; if
remove these six Torx bolts anything is damaged or excessively worn, replace the
starter clutch
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32.9 Compare the cutside dlameter of the starter driven gear hub
to that listed in this Chapter’s Speciflcations

3 Remove the flywheel {see Section 30). Remave the needle bear-
ing and the starter reduction gear from the crankshaft {see illustra-
tions).

4 Holding the flywheel in one hand, with the flywheel facing down
and the starter clutch facing toward you, verify that the starter clutch
tums freely in a counterclockwise direction (see illustrations), but not
at all in a clockwise direction.

5  If the starter clutch turns in both directions, or will not turn in
either diraction, remove it from the flywheel and inspect the starter
clutch assembly.

6 Remove the six Torx bolts from the flywheel (see [llustration) and
detach the starter clutch housing and ane-way clutch from the fly-
wheel.

7 Clean all parts thoroughly in clean solvent and blow them dry with
compressed air.

8  Inspect the needle bearing, the one-way clutch sprag and the
clutch housing for scoring or other signs of excessive wear (see illus-
tration). If anything is damaged or worn, replace the entire asssmbly.
9  Measure the inside diameter (1.D.} of the starter clutch housing
(with the one-way clutch assembiy removed) and the outside diameter
(0.D.) of the starter driven gear hub (see illustration). Compare your
measurements 1o the starter clutch 1.D. and starter driven gear O.D.
listed in this Chapter's Specifications. If the starter clutch |.D. is greater

— L < i . i
32.12 With the needle bearing and Woodruff key in place, install
the assembled flywheel/starter driven gear onto the crankshaft

ie

than the specified .D., replace the starter ¢lutch, If the starter driven
gear hub O.D. is less than the spacified O.D., replace the starter gear.
10 Apply clean engine oil to the one-way clutch sprags and install
the ane-way clutch unit into the clutch housing. Install the hausing with
its flange toward the flywheel, install the six Torx bolts and tighten
them to the torque listed In this Chapter's Specifications.

11 Lubricate the outer surface of the starter driven gear hub and
install the gear into the starter ciutch housing.

12 Install the flywheel and starter driven gear assembly on the
crankshaft {see illustration). Install the large washer, install the flywheel
bolt and tighten it to the torgue listed in this Chapter's Specifications.
13 The remainder of installation is the reverse ot remaval.

33 Wiring diagrams

Priar to troubleshooting a circuit, check the fuses to make sure
they're in good condition. Make sure the battery is fully charged and
check the cable connections.

When checking a circuit, make sure all connectors are clean, with
na broken or locse terminals or wires, When unplugging a connector,
don't pull on the wires - pull only on the connector housings them-
selves.
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Honda VT1100 wiring diagram - 1296 and later models (1 of 2)




Chapter 9 Electrical system
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Honda ¥T1100 wiring diagram - 1996 and later models (2 of 2)
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9-32

Conversion factors

Length (distance)
Inches {in}

Faet (ft}

Miles

o3 - 4

Volume (capacity)
Cubic inches {cu in: in®)
Imperial pints {Imp pt)
Imperial quarts {Imp qt}
Imperial quarts {Imp qt}
US quarts (US qt)
imperlal gallons {Imp gal}
Impaerial gallons {Imp gal)
US gallons (US gal}

24 2C D¢ B¢ D6 K D

Mass (weight)
Qunces [oz)
Pounds {Ib}

> K

Force

Quncas-force {ozf; oz}
Pounds-force {ibf; Ib}
Newtons (N}

oKX

Pressure

Pounds-force per square Inch
{psi; Ibffin®; th/in)
Pounds-force per square Inch
{psi; Ibffin?; Ib/in®
Pounds-force per square inch
{psl; 1bf/in?; tb/in?)
Pounds-force per square inch
{psi; bffin®; Ib/in%)
KHopascals (kPa}

D S . S

Torque (moment of force)
Pounds-force inches

{ibf in; Ib in}

Pounds-force Inches

{Ibf in; (b in}

Pounds-force inches

{Ibf in; Ib in)

Pounds-farce feat {ibf ft; Ib {t)

Pounds-force feet {Ibf ft; Ib ft)
Néwton metres {Nm}

KK XK X K X

Vacuum

Inches mercury (in. Hg) X
Inches mercury (in. Hg) X

Power
Horsepowar (hp) X

Velocity (speed)
Miles per hour {miles/hr: mph) X

Fuel consumption*
Miles per gallon, Imperlal (mpg) X
Miles per gellon, US (mpg) X

Temperature
Degrees Fahrenheit

— (°C x 1.8) + 32

25.4 = Millimatres {mm}
0.305 = Metras (m)

1.809 = Kilometres (km}
16.387 = Cubic centimatres {cc; cm?)
0,588 = Litres {I}

1.137 = Litres (I)

1,201 =US quarts {US gt
0.946 = Litres {l}

4.546 = Litras (I}

1.201 =US gallons (US gsl)
3.786 — Litras (I}

28.35 = Grams [q)
0.454 = Kilograms (kg)

0.278 - Nawtons (N}
4,448 = Newtons (N)
0.1 = Kilograms-force (kgf: kg)

0.070 = Kilograms-force per square
centimetra (kgl/cm?; kg/cm®)
0.068 = Atmosphares {atm)

0.069 =Bars

6.895 = Kllopascels (kPe)

0.01 = Kilograms-force per square

centimetre (kgf/cm®; kg/cm?}

1.152 = Kilograms-forca centimetre
{kof cm: kg cm)

0.113 = Newton metras (Nm}
0.083 = Pounds-force feet {Ibf ft; Ib ft}
0.138 = Kilograms-force metres
(kgf m: kg m}
1.356 = Newton metres (Nm)
0.102 = Kilograms-force metros
{kgf m; kg m}
31.377 = Kilopascals (kPa)
254 = Millimeters mercury {mm Hg)
745.7 =wWatts (W)

1.608 = Kilomatres par hour {(km/hr; kph}

0.364 = Kilometres per litre {km/}}
0.425 = Kilometres per litre {km/l)

20 00 G C DG b 34

4

K M X X X > OX X X X oKX

L 4

x

0.0394
3.281
0.821

0.061
1.76
0.88

0.833

1.067
0.22

0.833

0.264

0.036
2.206

3.6
0.225
9.81
14.223
14.696
14.5
0.145
981

0.868
8.85
12
7.233
0.738
9.804

0.2961
0.0394

0.0013

0.621

2.825
2,362

Degrees Celslus {Degreas Centigrade; °C)

= Inches {in}
= Feet (ft)
= Miles

= Cubic Inches (cu In; In®
= Impaeriel pints {Imp pt}

- Imperial quarts {Imp gt}
imperial quarts {Imp qt)
= US quarts (US gt}

= Imperial gallons {imp gal}
= Imparial gallons {Imp gal}
= US geltons (US gel)

= Qunces {oz)
= Pounds (ib)

= QOunces-force {ozf: oz]
= Pounds-force {lbf; Ib)
= Newtons (N}

= Pounds-force paer sguere inch
{psi; Iof/in?; Ibfin?)

== Pounds-force per square inch
(psi; Ibf/in?; Ip/inY)

= Pounds-force per square inch
(psi; Ibf/in?; 1b/in")

= Pounds-force per square inch
{psi; Ibi/in?; Ib/in?)

= Kilopasca's (kPa)

= Pounds-force Inches
(Ibf In; b in)
= Pounds-force inches
{lbf in; Ib in}
= Pounds-force inches
(Ibf in; 1b in)
= Pounds-force feet {Ibf ft; [b ft}

= Pounds-force feet {Ibf ft; |b ft)
= Newton metres (Nm)

= Inches mercury
= [nches mercury

— Horsepower {hp}

= Miles per hour (miles/hr; mph}

= Mlles per gallon, Imperial {mpg}
= Miles per gallon, US {mpg}

= {°F - 32) x 0.56

*It is common preciice te convert from miles per gallon (mpg) to litras/ 100 kilomeires (I 100km),
whare mpyg (Imparial) x /100 km = 282 and mpg (US) x /100 km = 235





