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EXPLODED VIEW

1. Bubber Cap, Throttle Cable
2. Cable Adjuster
3,  Loecknut, Gable Adjuster
4, Top, Mixing Chamber
5. Tube, Air Vent
6. &Spring, Pistom Valwve
7. Plate, Needle Retailmer
8. ngn R'ing
9. Jet Needle
10. Piston Valve
11. Heedle Jet
12. Rubber Cap, Starting System
13. Cap, Starter Plunger
14, TLever Assy, Starting System
15. Leaf Spring, Lever Positioning
16. Spring, Starter Flunger
17. Plunger, Starting System
18. Bopdy, Mixing Chamber
19. Gasket, Float Chamber
20. Baffle Plate, Float Chamber
21. Pilot Jet
22. Pin, Float Arm Hinge
23. Float Arm
2l S oA
25, Float Chamber
26, Washer, Float Chambher Plug
27. Plug, Float Chamber
28, Adr Jet
29, Air Screw
30. Spring, Air Adjusting Scraw
31. SBpring, Idle Adjusting Screw
32, ‘Screw, ldle Adjusting
33. Washer, Needle & Seat Assy
34. Needle & Seat Assy b
35. Cup, Fuel Retaining
36. Main Jet
37. Plate, Vent Tube Retaining
38. Screw, Float Chamber
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Foreword

This manual is intended as a guide for users of Mikuni carourelors who wart ic iearn the adjusting
method to the best, periormance from aur procucis, In motorcycies, special tuning of the engine 13 now
cansidered a routine practice, The arrows that appear in the drawings in this text show the divection
in which air, fuel and an air-fuel mixture flows, respectively.

<:7ﬁxér <];1 Fue! @%E%Mixture

Mouriting angle fore and aft inclination of the caib chouid niot excees approx 70 osgress

from neanzonial

- Jet Arezllia
slunger / nzadia

Starter jat -

= Air to>Fuel SRR Mixlure
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1.  Funotion of a carburetor

The fungiion of & carburetors is 1o produce combustibie air-fuel mixture, by breaking fuel irto finy
particles {in the form of vapor) and by mixing the fuef with air in a proper raiio, and ta deiiver the
mixture ta the engine. A proper ratio (mixture ratio or air-fuei ratio) means an idea! air-fuel mixture that
can burn without leaving an excess of fuel or air. Whether the proper mixture ratio is maintaired or nof.

toids the key to the sfficient engine operation.

2. Airfusl mixture reguired by the enging [Fig. 1)

The ratic of a mixture of fusl and air is called the mixture ratic or the air-fuel ratio and is generaliy
exprassed by the weight progertion, Theoretically, the amaount of air required for complets combustion
of 1 gram of fuel under normal conditions 1s:

15 grams of aiy
1 gram of fusi

Fhixtuare retip = 2= 2 =L ... thegretical mixture ratio

in reaiity, varying mixiure ratios are required for the engine, depending on aperating conditions.
Blthough the required mixture ratio varies more or less with the type, the cooling efficiency, etc, of the

enging, the mixture ratio shown in Fig, 1 is

reguired for ordinary engines. In the high speed - Alr-fugl mixture
, e s .. Maximum power mixiurg ratio
range, the ratio of about 12 to 13 grams of air for 10:1F S
1 gram of fuel produces the maximum outpul 4'2’3ﬁi:i:&gﬁ?*?:z‘-:'f:"2;‘2‘1’:‘;_?3fﬁﬁ:"rzfzfzt:-z-:f?_%:mfé?i‘i?éi%e
Howsever, in the casa &f an engine with low i
* - - -
- o v . R . 15:1- ™, — - —
cooling afficiency, a somewhat richer mixture {10 i N,
18:1F ., Theoretical mixture ratio
to 12 grams of air against 1 gram of fual) may be
required 1o prevent saizure of the erging.
| I 1 ! r 3 ]
20 40 80 80 100
Throtile valve opening (%)
Fig. 1

3. Functions and construgtion

The engine of a vehicie is operated under & wide range of caorditions, from idiing with the throttle
G g

valve {1) rerraining almost clesed o the full icad (the maximum cuiput) witk the thiottle vaive Tully
openad, 1n order to mest the requirements for the proper mixture ratio under thase varying conditions, &
low-speed fuel systern (the pilot system) and a main fusi system (the main sysiem) are provided In

Pikuri YH-iype carbureters.



3-1.  Lowspeed fuel system {the pilot system) ... Fig. 2 and Fig. 3

Since the engine is operated with the throttle valve almost closed at idling or in the low speed range,
the velocity of air flowing through the needle jet (2} is slow. Consequently, a negative pressure strong
enough to draw fuel from the needie jet in the main fuel system is not created. The fuel supply during
this low speed operation is controlled by means of the pilot outlet {3} and the bypass {4) that are
provided close to the engine. When the degree of the throtile valve opening is small at idling, fuel
metered with the pilot jet {5} is mixed with air adjusted in a proper amount by the air screw {8} and is

broken into fine particles.

(1
s
] =11
_tf?L\‘{fr il “
—ﬂ“ 74
|§E
b,

The mixture is again mixed with air coming from the bypass and is drawn into the pilot outlet to mix
with air flowing through the main bore (7). The fuel mixed with air In the optimum ratio at this stage
then goes into the engine. When the throttle valve opening gets wider for low speed operation, the pilot
outlet alone cannet supply the required fuel and the shortage has to be made up with fuel injected from
the bypass. The adjustment of the mixture ratio during this siage is made by the pilot jet and .the air

screw, In the case of a two-hole type fuel system. There is also a one-hole type low speed fuel system




mainty used for carburetors having a
small main bore. The process of pro-
ducing the air-fuel mixture and of
adjusting the mixture ratio are the
same as in a two-hole type low speed

system,

3-2. On Mikuni VM-type carburetors,
the pilot system and the main system
are of independent construction.

The fuel flow in these two systems is
shown in Fig. 5. There are two types of
the main fuel system; ane is a primary
“type used widely for 2-cycle engines
and the other is a bleed type which
may be used for 4-cycle engines as

well as for rotary valve type 2-cycle

engines,

Fuel flow

Total amount of fuel flow

______ >/

. Main fuel system

7

Pilot fuel system
-

i

Throttle valve opening {%) ——

Fig. b




3-2-1. Primary type

Wihen the throttiz vebve is opened sbout 1/4 ar more, the velocity of air flowing through the needle
jet increases and 2'so the negative pressure increases to the poirt where Tug! car be sucked in. When the
opening of throttle vaive i5 bebween aboui a quarter ard three quarters, fue! passes through the main jet
and, after %heing metered in the cilearance between the
neadie jer and the jet needle, it is mixed with &ir that is
metered in the air jer end atomization of ths fusl is
aeceleratad.

The mixture is then injected, aftsr mixing with air fiowing
thiotgh the main bore, to the enging in the opfimum
air-fuel ratio. During this process of operation, the

cutaway of the trottie vaive serves to conirol ihe nagative

pressurg on the neadle jet, thereby reguleting the amount

of fue! that is injecied o the engine. When the throtile
vaive is opened more then thres guarters for high speed

oparztion, fuel is chisfly matered with the main jet,

3-2-2. Bleed tvpe (Fig. 7}

The corstruction of the bleed-type main fuel systemn
is the same as that of the arimary type, except for the
bleed hale that is provided in the needle jet (Fig. 7).
in the case of the arimary type, &ir that comes from the air
igt is mixed with fuel that is msatered with the needie jet
and the jet needle. The bleed tvpe, on the other hand, is
desipred 1o hold air in the hody section of the needle jst

and then to have the air and foel metered.




3-3. Fioat system {Fig. 8)

The fioat systemn serves to maintain a constant level of fuel in the bowl. Fuel flows batwesn the

needia valve end the vaive seat and enters the fleat chamber. As the fuel enters the float chamber, the

fleat moves upward to the pre-determined level because
of the action of huoyancy. When the huoyancy and the
fuel pressure balance, the needle valve and the valve
draw close to each other, shutiing off the supply of fua!
from the pumip,

The fuel levet in the bowl controls the amount of fual in
the fus! mixture. Too high a level allows more fuel than
neceseary to leave the nozzle, enriching the mixture.
Too low a level rasults in a leaner mixiure, as not
encugh fuel lsaves the wnoezle. Therefore, the pre-

deigrmined fuel level shouid not be changed arbitrarily.

3-4. Starting device (starter sysiem) (Fig. 9

In place of the chioks, the starier system
is employed for Mikuni carburetors, in the
starter type, fuel and air for starting the
gngine are metared with entirely indepen'dent
jeis. The fuel metered In the starter jet is
mixer with air and is broken into tiny
particles in the smulsion tubzs. The mixture
then flows into the plunger area, mixes again
with air coming from the air intake port for

starting and is delivered 1o the engine in the

optimum air-fuel ratio through the fue! dis-
charge riczzle. The siarter is openzd and
ciosed by means of the starter plunger, Since
the starter type is construsctad so as to utilize
tha negative pressure of the intet pipe, it is

important that ihe throttle valve is closed,

DOG

Fig. O




when starting th2 enging. &1 high temperatures (approx. above G8°F}, the enaine zar be staried without

using the yarer.

4. Tuning up of the engine and selection of the aperture of carburetor

Tuning ug normally mzans a procass of scourate and careful adivuziment 19 obtain maxirmurn engine
parformance, slthough it means in a broad sense an economica! improvemeant in fuel consumption.
Crrimpiaim - of 4 sttt of th ine derands o th o i ¥ alr drawen int Ha oviingd ar
rioroverent of power ouiput of the enging depends on the amount of aiv drawn into ths oyiinder pse
vt tme. A practica gerneraily foitowed for engine ture-ug includes:

Yo irnprove suction afficiency and exhsust efficiency by remodelling the intaks ard exhaust

—_—

systenT

3]

—

Ta improve combustion efficiency by raising the compression ratio

To ingrease the number of revoluiiors by adjusting the ignition timing

L

£t

JugT as we rneed o take baianced meats of high calories ir cur daity iife, the ergire oylinders need to
igk2 safficiant air and fue! mixed in oroper amounis. The furciien of & carburetor is v crepare and
suaply & mixtuce of fuel vagor end air to the engine cylindsrs in proper proportion for efiicient

sombust an,

&1,  Belaotion of ithe aperiure of carbursior
Lne of tha prarequisites Tor improving the output is (¢ use a carburetor with as large an gperoire as
oossibie. Howevar, g large aperture aione ¢oes not imgrove the output necassarily. As shown in Fig. 10, it

iz [Fue ihet 2 jarpe aperiure improves the power output i the high speed range. In the siow speed range,

=t}

on the cther hard, the cuiput rather drags. The aperiure of a carbureiar is determined by various
factors. Vhese factors includs {1) wheather the vehic s is intended for racing, {?) the dasign of the enging,
i3} driving technigua of the driver, {4} the driver’s praference, efc, In addition, the maximum ouiput, the
maxirum torgue end the minimum numier of revolutions for stabis a2ngine operation must also be zeken
into scoount, Fig, 11 shows the vaiues which we have obizined through cur exgerisnce aver the vears.

Sirce thz enging comes in a wide veriety of tvpes, the values given in Fig.11 should bz taken only as refer-

ence valizs,




i 1.49 38t
Output .
Tco large an aperiure -} -
Proper aperture % = I
ps : A 5 1.18 30}
: ! : / ! 2
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an aperture ©
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X
e ] E 86 22
@ L
[ =8
< 70 18;
Bbh 14
{Inch} {mm)
8 10 20 30 40 B0
: FS Per Cylinder
L MNote : These are merely reference values
Rewvolutions par minute (Rpm) on the basis of one cylinder and one
carburetor.
Fig. 10 Fig. 11

4-2. Sizes of Mikuni carburetors

Mikuni VM-type carburetors come in various sizes, with the main bore ranging from 387{10} 1o
1.737{44) (in even rumbers for the most part}. The body of carburetors is made of aluminum 27 zing.
I some carburetors, the main iet is instailed in such a manner as to parmit quick and easy replacement

from the outside by merely removing the jet holder. For further information, see our catalog.

5. Carbureior setting

Once the aperture of the carburetor is determined, a test {normally referred to as setting or match-
ing) to select the proper jet or setting part should be made. The size of the jet is detarmined by meastr-
ing the outgut in a Bench or in a chassis dyname test. For racing, it is best to Jetermine the proper size

of the jet on the racing course, hecauss the fellowing points must be taken intc account.

a. The altitude (atmospheric pressure), temperature and humidity of the racing course

.  The aperation of the engine based on the topcgraphy of the racing course



B-1. Belection of the main jet

First, do the following on a flat road.

(1) Select the largest main jet (the limit of a rich mixture} which affords the maximum revolutions
per minute (the maximum speed). in this case, seiect tha engine speed azcording o the dimensions of the
test course,

{2} Compare the gain in speed that you can obtain by quick accelsration from a constant spaed
of 28--30 M-P-H (40-5C km/h), by using different sizes of main jets.

(3} Check the exhaust fumes and read the spark plug (Selection of the spark piug shouid be

made based on the thermal value that would best suit power output of the engine).

Next, cornpare, on the racing course, the test resufts you obtained from the above. Tha points to be
checked, among others, are: _

(1) SBmooth and steady operation of the engire at as high a speed as possibie under varying
aperating conditians such as shifting of the gear, change in road conditiong ascending and descending
slopes, ete,

(2) Sustained operaticn at low speeds and at heavy engine load

{3) Sustzined operation at high speeds (without knocking or seizure)

As shown in Photo 1, there are three types of main jei, Model &, B and C. These models come in

the following sizes.

Modet A & B

MNo. 60,568,860  ..... up to Mo, 95 {in multinies of 5)
Mo, 103, 110,120, ..., up to No, 8500 {in muitiples of 10)
flodsal C
Mo, 50, 658,80  ..... up to No. 1956 {in multipies of B}
Mo, 200, 210, 220..... U to Me. 300 (in multiples of 10)
_S_




Fig. 12 shows comparison of fuel flow curves.

The straight line is for Model C magin jet and the

dotied iine for Modei & and B main [ats, |n each

model of main jet, different sizes within the

range of + 10% were tried.
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Throttle valve cpening (%) —

Fig. 12

Selection of the needie jot and the jei needis

A carburetor with & piston-type throttle valve is alsc called a

variabis venturi-tyne carburetor, Irthis type of carbureior, the needie

iet and the

fiow {1/h}

Fuel

—3~5%
|
15 BC 75
Throiile valve opening
Fig. 13

1C0{%}

jet needie serve to control a proper air-fuel mixture ratio

Eleed type Frimasy type

Fual flow (t/h}

Throttle valve
Fig, 14

opening {%}



during the so-called medium throttle vaive opening {between 1/4 and 3/4 opening). Whether or not the
right size of these parts is used gives a big bearing on the engine performance at partial load. The jet
needle tapers off at one end and the clearance between the jet needie and the needle jet increases as the
throttle valve apening gets wider. The air-fuel mixture ratio is controfled by the height of “'E" ring that is
inserted into one of the five slots provided in the head of the jet needle. The variation of fuel flow based

on the height of “'E" ring is shown in Fig. 13.

5-3. Pilot jet and the slow fuel system (Fig. 15 & 16}

In the slow system of the carburetor, the pilot outlet and the bypass have holes whose size matches
the aperture provided-to the body. Hence, the selection of the opening of the pilot jet and the air screw
ts important. Turn the grip a little at no-load operation and see if the engine revolution Increases
smoothly. If the pilot jet is too small, increase in the erigine speed is slow and irregular. Too big a pilot jet,
on the other hand, would give rise to heavy exhaust smoke as wel} as a dull exhaust noise. |¥ yOu cannot
maintain the speed in the range of 12~25 M-P-H (30~40 km/h) with the grig held constant, the pilot
jet is too sméll.

Selection of the opening of the air screw should be made in the following manner. First, warm up
the engine adequately and set the throttle stop screw so that the engine reveluiion at idling will be about

10—-20% higher than the number of revolutions you are aiming at. Then, turn the air screw left and right

{between 1/4 and 1/2 turn} and select the position where the engine revolution reaches the maximum..

Adjust the throttle stop screw to bring down the engine revolution to your target speed for idling. Afrer

this adjustment of the throttle stop screw is made, select once more the pasition where the angine
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revolution reaches the maximum, by turning the air screw left and right (betwsen 1/4 and 1/2

alternately). At this point, attention should be paid to the following points.

(1) If there is a certain range in the opening of the air screw where the fast engine revolution can
be obtained {for instance, the number of revolutions does not change in the rangs of 1-1/2 to 2.0 turn),
it would be better for acceleration to select 1-1/2 turn.

(2} To determine the “fully closed’’ position of the air screw, turn the air screw slightly. Excessive
tightening of the air screw would damage the seat. The position where the air screw comes to a stop
should be considered the “fully closed” position. The maximum number of turns in the opening of the
air screw must be limited to 3.0. If the air screw is opened over 3.0 turn, the spring will not work and the
air screw can come off during operation of the vehicle. Fig. 16 shows the fuel flow curve in reiation to

the opening of the air screw.

-4, The cutaway size of the throttle vailve {Fig. 17)

The size of the cutaway of the throttle valve sffects the air-fuel mixture ratio when the degres of
the throttie valve opening is between 1/8 and 1/2, especially in the range of 1/8 and 1/4 opening. As the

cutaway gets larger in size, with the throttle

valve opening kept unchanged, air inflow
resistance is reduced and causes the amount

of alr intake to increase, resulting in a igan /
mixture. On the other hand, the smalier the

size of the cutaway, the richer the air-fuel

mixture will become. !nterchange of the

Fuel flow ———

cutaway is made, when the low speed fuel
system 15 out of balance with the main fuel

system.

Fig. 17 shows the fuel flow curve in relation

to the size of the cutaway.

|
5 15 25 50 75 100

Throttle valve
Fig. 17

11—



. Maintenance

A carburetor consists of various precision-machined parts such as jets. Therefore, care shouid be

exercised, when removing jets or dicassembling the carburetor for cleaning.

{1} Proper tools should be used for disassembling and reassembling of ieis. Hangle each part
carefully to aveid scratches, bending, etc.

{2} Wash the jets and the carbureior proner in solvent and blow them out with ccmpressed air.

{3} For carburetors whose main jet can be replaced from the outside, an 0" ring is used fc
prevent leakage of fuel, When you fit the "0’ ring, apply a littie lubricant or fuel to the 0" ring.

(4} 1t is important te maintain the fuel Ieiflel in the carburaicr. Do not touch the float arm, when
disassembling the carburetor. |f the float arm is Bent accidentally, adjust the height of rib tc the

specitied measurement {refsi tc Fig. 18]

b

,a
0
—H{Rib)0.3t0m _._._.-__.__Ti:?daab)@_gmqn :

Twin float type Independent float type

| VM25 | VM28 | VISC | VM32 | VM34 | VM36 | vM38 VM40 VMA44

i -
odel 74 ! _49 | —44 ! _33 | —20| -4 T .

{inch) 5O~ 66|55~ .66 .86~.94|.86~.94 .86~.94 .66~.74|.66~.74|.86~.74|.66~.74
{mm} 15~17 | 15~ 17 | 22~24 | 22~24 | 22~24 17~12 | 1718 | 17~19 | 17~186

Fig. 18
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7. Tuning up of carburetor for racing

The maximum ouput of the engine depends on:
{1} The amount of air drawn into the cylinders

{2) Whether an ar-fuel mixtura is delivered to the cylinders in a proper ratio

Since the amount of air that is drawn into the carburetor varies with the temperature, the
atmaspheric pressure, humidity, etc., the mixture ratic is also chenged. It is important, therefore, that
the fuel flow be adjusted in accordance with the altitude of the racing course and meteorological

conditions prevailing at a given time.

7-1.  The amount of the incoming air in relation to metaorotogical conditions

The amecunt of air drawn into the gylinders is influenzed by such factors as the altitude,. the
temperature, the humidity, etc. Suppose that the amount of air sucked into the cylinders at an elevation
of zero is taken as 100 {The temperature and humidity in this case are cornsidered consfant). Tne
amount of air in guastion decreases in proporiicn to a rise in elevation as shown in Fig. 12. Reduction in
{he amount of air drawnr inte the cvlinders changes the air-fuel mixture ratio, with the result that the
power output drops markediy. Fig. 20 shows the relations between a rise in temperature and the amount
of air drawn into the cylinders {in this cass, the atrospheric pressure {elavation) and tha humidity are
‘considered unchanged and the amount of air going into the cylinders at 32°F {0°C) is taken as 100).
tn the case of the engine for racing where the maximum output is constantly called for, it is best to
tune up the engine by rnaking & matcning test of the carbureior in accordance with the femperature

and othar cenditions on the racing course.
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Engine Trouble-shooting

Yhen the carburetor setting is not correct for the engine, various irreguiarities are noiicec. These

can be traced to two causes as a whole.

{1} When an gir-fug! mixture is too rich:
{a] The engine noise is duli and intermitient.
{b} The condition grows warse, when tha starter is opened.
{c} The condition grows worse, when the engine gets hot.
{d) Removal aof the air cleaner will impreve the condition somewhat.
{e) Exhaust gases are heavy,

{f} Spark ptug is fouled,

(Z2) When an air-fuel mixture iz too lean:
{a) The engine gets overheated.
{b) The condition improves, when the starter is cpened,
{c) Acceleration is poacr.
{d} Spark plug burns.

{e) The revolution of the engine fluctuates and lack ot power is neticed.
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Functional Range Effectiveness of Tuning Parts in relation to the
Throttle Valve Opening ( Approximation)
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