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foreword 

This manual is intended as a gu ide tor users 01 Mikuni ~a rburetor.iwho went to Itllrn the adjusting 

method to the best performance from 011 ' products. In motorcycles, special luning of the engine is now 

comideretJ ill rootine prllctice. The il rfOW~ that app-.'f in the drawi ng~ in th i ~ text show the direction 

in which air, fuel and an air-fuel mixture flows, r;rsp~c \i~ely_ 

~FuCI . Mixture 

Mounting angle fo re and aft inclination of the carb should not exceed apprOK 20 degrees 

from hor;~ontal _ 
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1. Funotion of II carburetor 

The function of a carburetor is to produce combustible air·fuel mixture, by breaking fUllllnto tiny 

particles (in the form oj vapor) aoo by mix.ing tne fuel with air in it proper ratio , and to deliver the 

mixtur. to the engine. A proper ratio (milnure ratio or air.fuel ratio) means an ideal air-fuel mixture that 

can burn without I~a\ling an ooccess of fuel or air. Whether the proper mi:<ture ratio i~ maintai"ed or rlOt 

hold5 the key 10 the efficient engine operation. 

2. Air-fuel mixture required by the engine tF ig. 1, 

The ratio of a mixture of fuel and air is ~lIed the mixture I"8tio or the eir·fuet retio and is generally 

e~pres:red by the weisht Vrupurtion. TileurtltiC<llly, the .,mount of air required for complet~ combustion 

of 1 gram of tuel unde r normal conditions Is: 

Mixture ratio = t 5 Qrems of air 
1 !:ram of fuel 

..... .... theoretical mix.ture ratio 

In realitv. varying mi~ture ratios are reQuired for the engine, depending on operating conditions. 

Although the reqJired mixture ratio vari~ more or le~s with the type. the cooling efficiency. etc. of the 

engine, the mixture ratio wown in Fig. 1 is 

required for ordinary engines. In tile high speed 

r~nge, the ratio of ~oout 12 to 13 grams of .ir for 

1 gl<lm of fuel plOduces tile ma~imLJm output. 

However, in the cose of an engine with low 

cooling efficiency. a somewhat richer mixture 110 

to 12 !lr~ms of "ir against 1 gram of fuel) may be 

reqLJired to prevent seizure of the engin~. 

3. Functlorl$ lind l;:(,)I'1struction 

ft.-ot". ""I". <>pOning ("I 
Fig. 1 

The engine of a vehicle is operated under a wide range of conditions, from idH rlg with the throttle 

valve (1) "maining almoet cloelld to th~ full load (the maximum output) with t"'e t"'mule valve fully 

op€ned. In order to meet tile requirements for the proper mixture ratio under these varying conditions, a 

low·speed fuel system (the pilot wstem) and a main fuel system lthe main system) are provided in 

Mi~uni VM.type carburetors. 
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3·1 . low·speed fuel system Ithe pilot system) ... Fig. 2 and fig. J 

SineI' the engine is operated with th ~ thrott l ~ va lve almost closed ilt id ling o r in the low speed ran9'<, 

the velocity of i ir flowing through the ,.,."edk> jet (2) i, Slo ..... Con"",qu~ntly, a negative pre!iSlJr~ i t ron'} 

enough to draw fue l f rom the needle jet in the main fuel system is not created. Thl' fuel rupp ly during 

this low >p~9d op<lriltion is controilltd by meal1$ of the pi lot outlet (3) and th ~ byp~$$ (4) that are 

provided close to the engine. When the de-gree of the throttle villl/e opening is mull at idling, fU<l1 

metered with the pilot j~t (6) is mixed .... ith a ir adjusted in a propEr amount by the air $Crew 16) snd is 

broken in to fine particles. 

Fig. 2 Fig. 3 

The mixture i ~ again mixed with air <;oming from th" bypass and is drawn into t he pi lot outlet to mix 

with air flow in!} throU!Jh the main bore 0), The fuel mixed with air in thl' optimum ratio at this sta!}l' 

th<;tn goes into thi an9ine, Wh9n the throttle va lve opening gtH wider for low EpItKl operation, the pilot 

out let alone cannot supply the required fuel and the shortage has to be made up wit h fuel injected from 

the bypass. The adjustment of the mixture ratio during th is su.ge is rTIOIde by the pilot jet and the air 

screw, in the C~$C 01 a tWO·hole type fuel ~stcm. There is also a one-hole type low speed fu el system 
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mainly used for carburetors having It 

YTlaII main bore. The Pfocess of pro­

ducing thf air-lut! mbrture and 01 

adjurting the mix:ure rat io .e the 

$Olmt as in a two-hole tYpe low ~ 

3-2. On Mikuni VM-tYPtI carbureton. 

thl pilot $y$t9m and thll m~in synem 

,r1I o f independent cO<'Inruction. 

The f ... eI flO" ... in th_ two cystem: is 

lhown in Fig. 5. Thu. are two types of 

the m.in fuel system; O'-I! il It pri m~ry 

type used widely for 2-cycle engines 

and the other is a IJI~ lYlle which 

rNy be used for 'H::yc l ~ qnes !l~ 

well as for rOtary viillve type 2-cycle 

engin~. 

-,-

Fig. 4 

TImmie ~.j .. ~""'" 1%1-

Fig_ 5 



3·2·1 . Primlry type 

Wherl me throttle valve Is opened about 1/4 or more, the velocitY of air flowing through the rlf:If:Id le 

jet increases and also the negative pressure increases to the point where fuel can be sucked in . When the 

opening of throttle val~e is between about a Quarter and three quarters. fuel passes through tl1e main jet 

and, aita- being metered in the clearance between the 

neoclle jet Ind the jet needle, it is mixed with air that is 

metered in till air jet and atomization of the fuel is 

3ccclcr~tcd. 

The mixture is then injected, lifter mixing with ~i r flowins 

through the mai rl bOl"e, to the engine in the optimum 

llir· fuel ratio. During this process of operation, the 

cutaway of the tl1ro«le valve SefVes to controL the negative 

pressu re on the needle jet, thf:lfeby regulating the amount 

of fuel that is Injected to the engine. When the throttle 

val~e is opened more than three quarters for high speed 

operation, fuel is chiefl y metered with the main jet. 

3-2·2. Bleed type (Fig. 7) 

The construction of the bleed·type main fuel system 

is the !.8m~ as that of the primary type, except for the 

bleed hole that ill provided in the needle jet (F ig. 71. 

In the case of the primary type, air that comes from the air 

jet is mixed with fuel that i$ metered with the needle jet 

and the jet needle. T he bletld type, an the other hand, i~ 

designed to hald ~II In [he OOdy section of the need le jet 

and then to have the air and fuel melered. 

-.-

Fig. 6 

Fig. 7 
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Fig. 11 

Mikuni VM type carburetors eome in various si:ttl$, with the main bore ranging from 39"(10) to 

1.73" (44) (in wen numbers lor the mo$l port), Tile body 01 carburetor' i. made of aIYminum?' zinc. 

In S()I11e carburetors, the main iel i, in$ulIed In .. cr. (I manner as to plt.m;! qu ick and IiI"Y r.pl~n'lQnt 

frem Ina outside by mt:rt:ly letllOV int; the jet holtSM. For iurtt.er informetion, tee OIJ' <;<It3109. 

5. CerbYre10r H!tti!lg 

Once Ihe aperture of the carburetor is determin~, a test (norm~lIy .eferred 10'1S sett ing or matC h­

ing) to select the proper jet or setting part should be made. The size of the iet is determined by measur· 

ing the output in ~ bench or in a (hassi5dvn~mo test. For racing. it is ben to ':ete rmine the prooer size 

of 11'1, jtt on the racing coune. because th, followins poinTs muSi be uken irlto .ccoont. 

Ill. The altitude (alml»pller ic pressure) , tempe'rature ~nd humid ity 01 ttl , 'King OOU'5e 

b . The operation of tile engine based OIl the topography of the rac ing cw.se 
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Fig. 12 shows comparlwn of fuel flow curves. 

The mai~t li ne is for Model C main jet and the 

donedllne fOf Model A and B main jets. In eitCh 

model 01 main jet, different siZes wi th in the 

range of i 10% were t ried. 

(4/0421 (MtOlt4) IN100.604) 

A B c 

5-2. SeillCtion of the nNdle jet and mejer needle 

1\ CarbUN!10r Wilh a pi 5ton-tl'~e throttle v~lve is ~bo called a 

variable ~enturi-type carburetor. In thi, type of CElrburelor, th~ needle 

jet snd the jet necdlc serve 10 control e proper air-fuel mixture ratio 

50 75 1001%) 
Throttl .. vol"" OlMninO 

Fig. 13 

-,-

Fig. 12 

H Zli 50 
ThroWe ~"v. q!enlng 1'i'I) 

Fig. 14 
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during the so-called medium throttle valve opening (between 1/4 and 3/4 opening). Whether or not the 

right size of these parts is uSBd gives a big beilting on the engine performance at partial load. The jet 

neEdle tapers off at one end and the c learance between the jet needle and the needle jet increases as the 

throttle valve opening gets wider. The air·fuel mixture ratio is controllEd by the height of "E" r ing that is 

inserted into one of the five slots provided in the head of the jet needle. Thevllriation of fuel flow based 

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

5-3. Pilot Jet 31'ld the slow fuel system (Fig, 15 & 16) 

In the slow sYStlml of The carbLiretor, the pilot out let lind the hypass have holes whose size matches 

the aperture provided to the body. Hence, the sele(:tion of the opening of the pilot jet and the airscrew 

is important. Turn the grip a little at no-load operation and see if the engine revolution increasf'$ 

$mooth ly_ lf the pilat jet is too srm.ll, inereise in the engine speed is ~Iow and i rreoul~r. Too big a pilot jet, 

on the other hand, would give rise to heavy exhaust smoke a5 well as a dull exhaust noise. If you cannot 

maintain the speed in the range of 12-25 M·P· H (30---40 km/h) with the grip held constant, the pilot 

jet is too small. 

Selection of the opening of the air screw should be made in the following manner. First, warm up 

the engine adequately and set the throttl e stop screw so that the engine re~olLJtion at idling will be about 

10· 20% higher than th( number of revolutions you ilre aiming at. Then, turn the ilir 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 idl ing. After 

th is adjustment of the th rottle stop 5Crew is made, select om;e mort: tht: plJ5ith.m wht:rt: tilt: eflyillt: 
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revolution reaches the maximum, by turning the ~ir screw left and r ight (between 1/4 and 1/2 

alternatelyl. At this point. attention should be paid to the following points. 

(1 f If ti1ere il " certain rllngo in the opening of the air screw where the fut ellyine revolution can 

be obuined (for instlll'1ce, the number of revolution! dOe$ not chaonge in the range of 1·1/2 to 2.0 turn ), 

it would be better for ~e1eration to select 1·1/2 tu rn. 

(2 f To determine the "fully cl~ed" posi tioo of the air :;crew, turn the air IiCrew slightly. E)(ce"ssive 

tightening of the air screw would damage the seal. The pOiiilion when:. the air ,;:rew comes 10 ~ liIop 

should be oonsidered the "fully closed" posit ion. The m(l)(irnum number or turn~ irl the opening of the 

ai r :;crew muSI loe lirni led to 3.0. If thed;r 1I\;r~ i5 UJ.)ened over 3.0 turn, the 5prinS will not work and the 

~ir screw CCln come olf durlrlg operation of the vehicle. Fig. 16 shows the fuel flow curve In relation to 

the openirlg of the air screw. 

5-4. The cutaway size of the throttle valve (Fig. 17) 

The size of the cutaway of the throttle valve affects the aiduel mixture ratio when the degree of 

the throttle valve oruming is between 1/8 and 112. especially in the ranoe of 1/8 and 1/4 opening. As the 

Clttaway gets larger in lizt!, with the throttle 

valve opening kept unchanged, air inflow 

resi$tance i~ redueoo ~nd cauws the amount 

of air inUlke to inercoso, rcsullin9 in a leon 

miJ<turc, On the otc.cr hond, the smaller thfl 

,iz:~ of the cutaway, the richer the air·fuel 

mixture will become. Intercllange of the 

cutiM'ay is made, wtlen the low speed fuel 

svstem is out of balarlce with the m~in fu~1 

svstem. 

Fig. 17 show$ the fu~1 flow curve in re lation 

to the size of th~ wtawi!Y, 

- 11 -
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6. Maintenance 

A carburetor consists of variou1 precision.machined parts such as jets. Therefore, care should be 

cxercillCd, when removing jets or di$olsscmbling the carburetor for cleanin9. 

(1) Proper tools sho~ l d be used for disassembling and reassembling of iets. Handle each part 

carefullv to avoid scratchl'S. bending. etc. 

(2) Wash the jets and the carburetor proper in solvent and blow them out with compressed air . 

(3) For carbureton whose main jet oon bc replaced from the cutside, an "0" rinl) is used to 

prEWent leakage 01 fu~1. When you fi l the "0" ring. apply ~ little lubricant or fuel to the "0" ring. 

(4) It is important to maintain the fu€1 level in the carburetor. Do not touch the float arm, when 

disassembling the carburetor. If the float arm is bent accidentally, adjust the height of rib to the 

1pedfied mEa~U rMlenl (refer 10 Fig. tSI 

Rib)O.3(o.,,) 

Twin float type Independent float type 

Mooel VM26 VM28 VM30 VM32 VM34 VIJI36 VM38 VM40 VM44 
-74 - 49 -¥ -3' -20 -, - 3 - 1 - 1 

H 
{Irn:h) .59-- .66 .59- .66 .86--.94 .86- .94 .86-.94 .66-.74 .66-.74 .66-.74 .66- .74 
{mm) 15---17 15-17 22-24 22-24 22-24 17-19 17"' 19 17- 19 , 17-19 

Fig. II! 
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7. Tuning up of o;.1rburttor for ....,ing 

The maximum output of theengina depends on: 

(t) The amount of air dr_n into the cylindel'S 

(2) Whether an a ir-fuel mixture is delivered to the cylinders in a proper ratio 

Sino;e thl: amount 01 air th~t Ii drlwn in to tile carburetor v. rlllS with the temperature, me 

atmospheric pressure, humidity, etC., the mlx1Ur~ ratio is ijlso chiln!l'iKl. It i~ irnponilfll, lheref0f"8, tha' 

the luel fl ow be ~jU$ted in BCCotdance with the a ltitude 01 the n c lng coone and meteorological 

cooditil)rlS orevailing at a givan tima.. 

7·1. Tha arnQUnt of the ilWlominl.i. in rll.ion 10 m8tClOr010llic:a1 condition, 

The :;moon! of air drawn into tht c\l lindeo is influenced by such factors as the altitude, the 

1&mperature, the humidity. etc. Suppose that the amount of air sucked into the cylinders at an elevation 

of lEro is taken s. 1()O (The temperature Ind humidity in this Cti$t .re con~idered constant!. T he 

amount of ai r in qu~tion decreaun in proportiOfl to, rise in ~ll!\IatiDn as $hown in Fig. 19. Reduction in 

the amo ... n, of .. ir dr~wn into ,hi cylinder. c:tllnge!: the air·fuel mixture r' t iD. with the resul t ttl .. ! ttle 

power o ... tput drOjn mJrkedly. Fig. 20 ~()W$ the rolatlOO$ ~ I ri~ In twnplr.lt ... re and the amount 

of ~i l drawn into the cylinden lin \:tIis e.se, the IItmo.,hflic prenUI"I! (elevcl1ionl llnd the humidity are 

(XJ11~idt!nld und,anyed and the arnoom or . if going into the cy~nders '[ 32" F (O"CI ;, IlIken lIS l00). 

In the CHe 01 the engine for racing where the ma~imum wlp ... t Is coll$tfnt ly ~1 1t!d fQl", i l is Wsl 10 

tune up the engine by makl~ ! match ing test 01 the carburetor In accordance with the te/Tllefll tu re 

and other condi tions on the rac ing course. 
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