


Turbocharging

exciting new

dimension to

motorcycling.

Putin ils simplest ierms, ihe new dimensian
is MORE SPEED, MORE TOROUE. Whan
wou can ingraasa the heseaower o a
matoroycle oy 2= much as 100 o 150% (if
WLl wish) Yoo re entedng & nes worda af
maotomyclicg. And, 35 you mows inko that
ren wintkd of Increased perormance, Your
common sanse ard gaood judgmant must
Irereass, oo, Because you'Te In commarns
of & daslar maching (had reouires nare ol
ihese factors if You're going fo sxtraci the
rrkirmien fun and enjgvenent lurbochiarging
can bring you. There are vanous degrees o
furbocharging 1hal provide portfarmance in
Creasea o sult just about any nder's aiyle.
AL M. Turbo, we stress the poind that, how
syt yiou ride, you should always nde with
dun eare for yoursedl your rmaching and
syeryone slss,

Tl fforee



What
is

Turbocharging?

& motoroycle engine—lika any oiher recipro-
calirgg engine—ig a pratly efliciont means of
gensrating powsr. The aperating principls is
Talrly simpde, The @ngind's gislons pall at-
mosphanc ar into the cylindars whera if's
ik withy il supplied by he carburelar o
Tual ingettion sysiem. The midura is com-
pressed and fired by the plugs to produce
gy —powan, The bumed gasses ans
forc=d out of the cyliinders and exheusted 1o
the atmasphere whits a nes fuelair miglue
iz entaring. And eaon and on and on.

The powar you can gol oul af theengina
i in dirsct proportion to the amouni of fuel
and 2ir burned {actually explodead) in the
cylinder on gach oycle. To get more powsar,
You can go one ol 3 waws: (3] ingrease ha
siza of 1= angine ocylinders: (b) increase
APM by madifying the engire, or (¢ simply
farca more 2ir and fuel into each cylinder 1o
gel a more powerful push en the piston
vach firne the plug fires.

That last option—foncing mare air inko
each cylinder 10 el & bigoer, potentially
rmore powsriul fust-air mizture for the plugs
ko tirg—gan Be dong by superchanging—
slufiing 8 “supsr” lanze charge into e oyl-
inders, That's where a TURBOCGHARGER
COMmEs Into the picturs,

Bul, liegl, lels diferenliafie belwean “tor-
bocharging” and “supercherging” Bs the
barrrs A gendrally used. A furbochanger or
a supsrchargar (5 nedhing more tham 2n air
pump , - & device that pumps (Tonces] air
into an engine's cylinders. The difference
Detwedn he lwo s how P pomoresscr—
the wheal that doss the work—iz driven. A
superchareer s driven By a bolt ar gesring
which lakes away a cartain amounl of en-
gine power. & turbocharger, on the oihes

hand , i drivon by the burned gas=ss [ex-
haust} whizh are forced out of the exnaus
gwslest al wery high welecity, s this Highly
pressurized streem af 'waste gasses thal &5
used by a turbechanger to produce mors
=ngins power,

The turbecharnging sysiorms wa boild are
beauiifully =implz and slegant answera o
getting morg horsepower and padormance
from 2 given engine. | hope this Boolkizt wil
provice anseces [0 some of he gquesiions
wiou might sk about turbochanging your
rcalcag i ch anging.

. Tirbo barbachiged Galdesig




guestions
and answers

I=

- What Is the lergest englne yaw hink should

be turbocharged? Whal is the top and bot-
tam [imit?

Thai depends an winal you e guisg o do. I
wou're racing, that's one siz=; if the enaine is In
4 stree! or lounng bike, that's anather

Can you enlarge on that?

The smallest engine that can be turbccharged
gificiently is @ 500 cio. &ngine, There 5 s limil
ot e largest, The rend Lo lurbocharging is
toveard the smaller displacemant Snglnas,
They're feas expensive and casier 0 handls.

Does lurbacharging aller low and perform-
ance’

- Mo nel with the Turba Kits as we enginesr

and build them. Our design retains the stock
performance fiqures an 1he s e

. I've read articles describing how a lot of

madifications were made an 8 cycle engins
before a turbocharger kit was installed, Is it
necessary to re-work an engine bafore add-
ing & lurbocharger?

Mex. s ridl spcessany, if 2 person wanis mars
harsspower—mare pertormance, be can add,
with a lurbocharger ki, 5 1o 7 pounds ol hogst
on 8 campleiely Sleck enging and run iv indsd-
nilely. The only thing tooba carcful of 15 0 keep
engine detonaEtian dewrs,

. What do you mean by detonation?
- Diptonation :5 the eratic buming ol 1he fues,

which causes the pinging that you hear in the
Briginge.

. What if 8 guy wants more power'torgue than

the 5 fa 7 pounds of boost gives him?

Then | recommznd that same endging modifica:
tons o mae

o What madifications?
- I'recommand forged plstons, weldicg the crank

iwhen necessary), hoavy duty rods. oylinder
glucs, valya =prings. fiming cnains, and clulch,

. When does the turbocharger cut in? Al whal

AFER 2

v Ariuzlly, the turbecharger is always =pinning oe-

cause g’ driven by \he angine's exhausl. B s
angine RAPM increases, the wrking whegl begins
10 apin tAsker and dwir-rdes the naturelly aspi-
rzhed vondition of the engine and Eegins o build
& booat comlition. But, 1o give you a number, it's
wSually around 450010 2000 RPM, depeiding
on trhe enging. On our Touring Kits, the bocat
cornes in around 3500 to 4000 FPM. Thal's Lha
point where you woukd normally gat what you
call “cur-in”

Technically spea%ing, bonsl starls sooner than
that, bt vou gan't feal it or see i an 2 dyno
Yau're sciually overnding 8 vaguwm in the intaks
Eystarn Rnd when yiu get lo-3 zem condificr—
wlien the boost prassure pguals of exoesds The
VECUUM—ionl Gan soe boost buildup on an in-
strumprn:| uey (he dyno,

. Whal eMect does a turbocharger have an

torque? And what i3 torgque as applied to a
motarcycle’s performance?

In this anbexd, ke s created at lower RPMa
—whal many paople call “stump pulling power.
For example, say you're sding in flat pevement
amd begin o go up a steep hill o grace. Your
ending should be shifiad inlo lower gear to put
rnre forgue through the rear wheel and oneg thi
pavemeri.

. How fast does a turbine wheal spin?
« Dapending on the size ol the forkine,: al maxi-

rour it il Turn smewhang inihe rengs be-
sz 125,000 o 225 000 RPM. The sraller
turbine we uae on 530 <o engines will lum wn
Iy 225000 AR,



Q.

A

How much does & lurbacharger Increase
horsapower?

& turbocharier can increase basic engine horse-
poner B8 much 25 100% and gvan mong, die
pending on how much boast you use. At the
race track, forezample, we use up o 27-30
pounds of beast and e masimum Rorsspower
imaresse in that range i= az= tgh as 1502005
il wau hawve 1o remember. recsng bikes have
extensive chassi: modilications In edder to han-
d# all that poswer. And the rider has 1o have the
experisnce and =Xl 1o condrol 1

But for strest riding an increass like ihal
doesn't make senge, does ity

Abealutaly not,

From your expenenca, what kind or bype af
rider is galng to turbocharging?

There are actually two ganeral Iypes ol ridars
waisn qn going in furbocharging. First, there's the
“touring rider” and then thoee are the radss—
the guys wino compets in sanctioned cyvesils,
Trstz louring riders want a ditterznt kind of turbo
parformancs, They wani the exira power dnd
Irgque Al lower APKMs because theyre riding in
Bll kinds @ tarrain, usuatly on o Bigaer, heavier
road-lype maching. Say, they're riding at 50 mph
anc want 10 pass a sluwer yokidle, They've g
sadilenags, mavbs 2 trunk or evan = irailer (You
so8 a lol ol therm oul Wes these days) anc they
wani to pass quickly ard safehy. Hi wiants 10
bwist the thredlle and instantly gat that extra

Fhto s al
Custarm Dressere.
Ckliabormiz City.

ounch and forque o gt by without having 1o
cownshift. Ther, thares the caser who wants
imaxirnumn perfarmance for relatvely short pari-
ods during & race. Bub thats anathor subicat G
Fker o falk aboul 1zter.

< DK, let's talk about turbocharging and tous-

ing. Would you gay that there's more interest

fhown in turbocharging by the tauring rides |

than the racera?

Wory delinilehy. And thare are more of them. For
example, one of the higgest, most aclive groups
of lauring riders ars thoss wino awn Honoz Gold-
wings, They have organized clubs, shows, ral-
lies, tonoourse events, group tours, stc. The
Goldwing is ofersd in two sizes—1000 and
11080 —bolh are wailer-coaled, direci-drive
bikas, Deautifully enginsered end Yery combar- |
able touring machires. Many owners have side- |
cars; some pull trailers ana very often meds dow- |
hle. WWhen these dders are on touring Ifps, they
want s raseree of exira power and barque 2
turbochargsr gives them. Oor Geddwing Kif is
one ol he mosl popalar Kils in the ling. and, like
maoE! of our kits, it's B simple Bob-on that e
duires Mo modilizlicss 1o the machins,

What olher motloréycles does Mr, Turbo sup-
ply kits far?

Al Ke, Turbo, we're concentrating on builzing kits
for 4 and & cylinder Japarsss mechines—
Kawasaki, Honda, Surukl, elo,




Q. How difficult is it to Ins@ll one of your kits?
OF should | say “How easy |s Il to Install
ona’?"’

A 115 0ol difticult gt all, assuming you Dave same
tonls, mormal dexienty dand c2n read and iollcew
inslmedtions . Wiasd of the sleeel 2od Tousg kis
vez =2l are insialled by the bike cwners them-
safves, Wa've faken 2 ot of palns B maks sure
our installsticn instructions ars clearly wrillsn
and well illustrated =0 theay re easy fo follow, Cin
thi other Band. when cur high perleamance Ee-
ing kits &re to Be inslallsd on competitian ma-
chings, lhal require modilication, unk:ss pou're @
shilled rnachinist andiar mechanis it's best 1o
hie i professicnil O the werk,

Q. I | imstall ane af your Turba Kis on my Suzd-
ki, what chance will | have to blow off my
pacing buddies?

A That dep=nds on how cood = rider you are. &
turbchangad mofomycle 5 only &5 Tast as e
nder can nds it. For example, =ay 3 machine is
capable of doing the quarter-mile in 9 seconds:
prg rider s do il in & seccads-anaglieen will
taks 11 seconda o do it. B depends onoyour
rifloxes, how you hardle (he power | how you
dizl on the power. A really good rider can oo
dorery he sinip dasler on 2 stock maghing than
ore who dossn't know how 1o kandle 2l the
pecniear {1 Tirbgd ki rger can Ao

L3 Whal kind of fuel does a turbocharged en-
gine mquire—say in a street or louring bike?

B, Mo special luel & equired as long &5 the premi-
um grade carni=: the reguired oclane numbsr
apecified tor e engine oy ihe mandfasiure:. O
course, pobor grade o law oclars
bzl will procice dedcnation
it any eAgine —mol jast
& uroochamged one.

.

o

L

What about the effect of high boosi—say 9 1o
12 pounds on detonslion?

Unlzaes youve gol & lank of fop grode sramiur,
yiza conld el detenalion ab thoss rates. Howey-
e, wa heve an answer 1o ihat in the form of
water of weteraloohal inection which sanees 10
Earinig) daes grigioeg head which is org ol {he
primary causes of detonation.

Is there some kit availabla 1o get this water
ar water.alcohol Infection? How I3 11 done?

Wi design end build water injeciicn kiis at Mr.
Turha, They came complels wilh il Lhe hasd
Wwars and insinictons.

Who needs or buys injection kits?

Cenerally, people who wan 10 do Simed racing,
“fou seldom =28 an injecticn system on 8 founng
machinz hecause the peaple who ride them are
pratty caraful to === that they dat nothing but a
fugih grade of Ul Besides, ey ey sekdom
urr wp the boost beyond a reasonakle limi in
ihe Kind of riding they do; However, in mountain
neding, & bourer feaght be furmiigg up th Baosl
which would owerheat the combustinon chambers
and waler injsction coukd prove ewery helpol

Is turbocharging the only way to increase the
horsepower of a slock engine?

Mo, there are ather ways 1o do it—eith enging
muodilications, alc. But in the fong nin, it's gener-
Elly true That wrescheiging & he sasiest and
feasl expensive way 10 go, To modity a naturally
aapersted enging and get powes 2nd oL n-
creases that dont eome near equaling what tur-
bocherging provides. san ges camplicate:d and
EXpARNEE,

r. Tortie sqnnsare] Burve, Barry &
Hahnwarlz record Funry Biks,




Q.

How sa7

A For stareers, yoie have 1 have the eylinder head
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fondiligd—which should e dors anly by pxperls
who knew how. That cosls, Then you need aps-
cial carbarators whach don't coma chaap. Also.
Yau nesd a complede new sxnaust syatem IF e
joby = o be done right. And t ged the power
incraase required 1o zing. you need & lot more
—liki special balanced pistons: camshalls, ¢

. Any problams runining a hopped-up naturally

aspirated engine on the street—compered to
& turbecharged sngine?

Yes. Aunning & hopoed-up naturally aspirated
engding on lhe slreat you havs very high oo
pression on the modiies enging and {hat ocauses
heat which legds Lo detonation under 21l conrl-
tians of pperston, Yow don'd have the same
problems in a turbocharged engine operating =t
what | would call “normsal” Beast—n Ihe rangs
or 310 ¥ paundg—yet you have 2l the power
and longue pou'll ever nead. Mare, In lacl, than
Lh= avarags rider should pver ws,

50 you say thal Wwrbocharging is a more
praciical way to achieve increazed power
and torque?

AbEalilaly. Mare practeal and lBss expensive. 4
furbochiarged engine 1s mone adaolabls o var-
cus mding cosdilions; if's subected 10 13 can-
finuce: strain and it will be kss prone o prod-
lema az engine hewrs sdd up.

Q.
&

&R

What does one of your Turbo Kils include?
Ewerything vou need. The dizgram shows the
companents in our kits. They incluce the turbo-
chasger itg=it, carburstor, el=cino fusl pump, i
filtar, intzke manilold, oxhaust header and &x-
fausl pipe. heai shields, sdjustshble wasts gate,
oonst gauge and all required brackeis, hoaes
and associsted hardwarse for the specilic motor
cycla

What's a “stock”™ carburetar in your kits?

Il starls oul as a stock Keihin, but we madify it
10 provics betier flow characteristic with & furbc.
hameger

| hear about the advantages of slide carbure-
tare in naturelly espiraled engines. Do they
weork OF with & turbacharger?

bes. We do not wse them in turbocharging be
cavse |He basic grinciple ol & slids carburstor =
counter-productive in turbocharging.

Why is it counter-productive?

Ina slide carkaralarn, you have a pEion that
rew=s up and down, and under exiremes boosl
conditions, you have an Sxliems amount of vas-
uurm coming throwgh the cartdrator, Whan wouo
back of the Lhratile, you can't hecause the Yacu-
um has the slide sucked 1o the side and it won'l
close s wau-can shut dewn the sngins, Far this
resson, We cda net use thoer and do ned recocm-
mend their use an 2 terbochangsd engine,

Wiz Turbo pawensd Bornevile
Sal Flal Machkine. Pl ciirissy
af O & E Feromrancs. Mamphis.
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Q.

A,

Q.

A

What's the story on fusl consumption in a
turbscharged engina?

You'll uee mare fuel wnen you're an beost-—and
he higher e bocst and the konger you stay on
i, tha mare fuel you use, That's why our Turbo
Kils include an elaciric fusl pump—to deliver a
staady flow of fusl o the carburedor when lhe
engine i3 on bacsl, With the engine on boost. &
floai carburator with gravity feed would nen dry
ai about the end ¢l second gear. Hara's an
exarmpla: in a quartar-mile run under approg-
mately 20 paunds o boosl, vou would use sbaut
i guari of gasclne. So, in 3 seconds of o,
there goes a quart, and if you stayed on boost
far 8 mile, a gallon of gas would leave vour fankl
20t pounds of boast is a kol of boost and the
averigs enthusiast wouldn't (or shouldn't) use
that much boost at any ime. 20 pounds is only
for racers,

I& a separate oil pump, fiter and tank re-
quired In a turbocharged angine?

Crnly under extreme boost appdicalions. A sepa-
rate sisferm for the turbochanger would kesp the
oil coaler and give much mare ail igw 1heaugh
the turbo. We are working on a kit of that Kind
newws. Buf | want 1o emphesize—It wiolli B e

ommended anly undsr extreme boost condilons
—szguch as In racing

. What boost pressures do your Turbe Kils

pravidey And are they sdjustable?

. Booat pressure varies, depanding on the type o

kit Cur Touring or Strest Kita have from approxi-
matedy 4 10 15 pounds; the Aacing Kits producs,
an the averags, from 1010 30 pounds and ail of
our unils have an adjustrent aon the wastegate
allowing the rider to lower or increase boost. 11's
a simple, essly mace adjustrment, so you can
adjusl boost for the kind of nding you're deing,
Boost conditbans shauld b limiled o ¥ mile
blasts, IFyow are doing @ high ape=d roli-on, gat
Up o your desired apsed and back-ail the Lhrals
ile ercugh 10 hokd [he spoad you want or to siow
donr,

Extendad wide apen throllls crealas a remen-
doas amounl of heat because of the homepower
& lurbocharged engine creates. Horsepowsr is
heal and the engine was not designed to disai-
peide that much heai.

Use BCOST wisshy and wau will sal have
prcalems I vou do not use it wisely engine
failure i3 gusranteed,

, |s water'slcohal Injectlan now availabls and

I% 1 Initiated by boost pressure or 8 form of
detonation detection?

- s availab®s and in svary syatem | knowe ot far

motoacyeles, the Injection & iniksled by boost
presszure. 4 check valve is used in the ling com-
ing fram the wateralohal Lank Lo the carburetor
and as Eoasl pressure starts bo come up, It
prezaurizes the fank and overrides the check
valve spring and bepins infection ino the engine,
Itz = se-lf-cumpens:aﬂng syslem Bocauss, as the
Exagsl predzeura gels higher, you heve mare pres-
Sire i s Bk which causes more volums to
be injacted.

. &re electranlc rev-limilers available? If 5o, do

you recommend them?

. e, thay arg available. The cnly ime 2 rawv-

limibar is ueshal is in-cass you miss a shil
Gerarally, | don't think 3 rev-limiler is necessary
o kesp vou from owar-winding waur enging,




). s o sapark refard system avallable to control
detonationT?

A ez, there is & system on the maket and 0 s
auailakke Tor wour Bike, it would bs a good idea
to install ane—especialy IF you ke 1o in ender
high boesloor i wou have 2 prablam gaetting good
fizsl. Wie distribwte the BHP Spark Retarding
Syatam and have had oxcellent results wath it,

0. |z a COI (Capacilor Discharge lgnition) Sys-
tem mocommended when turbocharging an
engline?

A, Yes—again in stustons whare the engine 15 mpn
an susiainid Bgh boost (35 inoracing) the higher
e comprassion wou have, the more speErk you
need. Higher cormpression caused by the boosl
will have a tend=ncy 1o blow the spark aut.

Q. How about plugs? Should & colder plug be
used In a lurbocharged engine?

A, Thal depenas. For touring—no. Stack plugs are
fine. Far racing, we recommond ong heat rangs
colcer than stock

0. Yoau %aid intake manifolds are importanit com-
ponents. How doea the manifald in your Kis
fecomplish aven distribution to all four cylin-
ders under boost condlilions?

A We have diesigned our infake maniiolds so they
exland 8 precise daiance beyond e last port,
That “dead” space beyond tho last port creates
a wiolznt lurbulerce 1hat keepa the distribution
BV,

@ How about the headers you supply? Are they
very different from siock?

A, Yes, they ars spamal equal lengih. retational fir-
ing units.

2. What compression ralio would you recom-
mend for 8 maximum boost pregaure of 15
pounds wWith walar injection?

A, | would dse urka plstons which gre TR or
Bio 1

ib

Q. Whal engine modifications would you recom-
mend for fairly sustained operatlon at 10 ta
13 poundz of boost? Crankshaft, rods, rings,
ele?

Al A0 10 15 peunds, you're on the adge of atook
and tha need for engire madificalions, 1| you
know what you're caing, yau can gel away with
1010 15 pownds a5 long 25 you have watsr
inpection 1o keep detanation giawn and & rew-
limikar would be useful in case you mias & shift
and bang & valve on a pison and bagak he
valve, Turbo pistons have 2 deep anough velve
pocket and, assuming wou've Installed racing
wikhie sarings for mors fension o keep the
yahes from fioating, you don'l have Lthe interior
ence ai that poind

Q. Do you recommend O=ringed cylindera or
anly ower a certain number of pounds af
boosr?

A, For some installationa, wa alwaks recammend
O-ringing the tap of the oylinder fner by cutting
# grocys 4l the 1op te contain 8 piece ot copp=
wire. When you crugh the head gaskel inlo iL it
CrERTRS & vory good seal. Added preasure within
the cylinder has 8 tendency to Lo the head
gasket, Thal's why we O-ring the cylinder In very
high performanc= engines, | would rapommerd
C-eenging any lisng vou bore out 2 oylindar ar
zhangs pistons—|ust for safely's sake.

Q. What drive trein modifications do you
recommend—sprockels, chein, swlng arm,
et

A. We recommend inslalling 2 heavier duty ehain
Sprockats will 1ake the exirn power OK, When
wou go [ over 10 pounds of bocat, vou shcald
wEE A longar swing amm ta help keep the front
end. an the-ground, A gocd sai of shock absark-
er5 10 prevenl boltoming cut and ponr handling
should be added, taa,

0, What about turbo cams? Do you recommentd

them?

A. Only for raging, For normal strest uss, | dont

think they are required—eaven for shoel bursls of
booat up 10 20-25 pounds.

ir



G. What have you done to solve the Kawasakl
and Suzuki oil problems that cawse il stary-
ing at the oll plekup?

‘Wa've god a deeper ail pan 20 |hal snder bard
accelesalion the ol doaes not run away from the
pickup. We'vs alsp created an oil prassurs
nanster that supplies extra ol &t the urha far
micra reliadility. This is differsnl ican the mading
cil pump menficned ezrlier.

. What sbawt use of Nitrous Qxide in a turbo-
charged engine?

Mitraus Crdds shauld e used with caution. s
an oxygon-releasing dgont—a gas, Nyou injocl
M:T into the inteks tract. you also hawe 1o pro-
wighs e fuel 10 the enging ar it will be sterved.
M:Z servds 1o makes ha engins i coaler ard il
I% usad in allout racing. Someong once said
“When all else Fails, use Mifrous Cridel” Bul
long 23 you =52, l=t me 2l you 8 hille mors
about hor Nitrous Chide woorks. Mornally, iU0s
injected uncter full throttle applicston by means
al & i saitch orothe throllle, I s ao cor-
Iralled By a master swich on ke handlebar, 1%
& canstant llow propositian—ihai's why moat
ussrs 2-staogs it—aspecially in & lerbochargesd
appdicatine, Far teke-nf, ane set of nozzles wih
spacHic op=nings injscts ihe prescribad amount;
[P systam incliides & pressure-sensdive swilch
in the irake manidoid which clicks in whon Boosl
reaches a certein point 2nd injeois more M0 on
lexpr Of 1he et shotb, Samea pecale even S-32age it

s
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RECOMMENDED IGHNITION TIMING!

CARBURETOR JETTING
T e et | T L e T URBO
|ignition Timing | Carburetor delling
_ Boost |2 Vatve|4 Valve {Up 1o 1200 CC| Over 1200 CC
G—10 Ibs.| 3E° ag” BLUE YELLOW
1015 i@y, 34 2 YELLOW HELD
1530 The,| 32 25" RED GHEEM
di-Fos. up EIZ‘_.-" 25" RED AEEM
CAMSHAFT SRR
TIMING il R LG
RECOMMEMDATIONS 110 1o
113 108" Maodified
—
:"'.
Frusin ooty ol BHP,




