SUPERCHARGING PART 1

Viagic Word Among the Performance Crowd

BY TEX SMITH
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muscle inte an erdinary  sulo-

mobele engine Lke a super-
charger. Yed, to the sveripe enthosia,
farced induction szems the private play-
ground of a privileged few amed with
cubic money, Yei, supercharging dees
cofl money, bul so do mialt:pls carbiiies
tien, modified profile camshafis, and
special exhaust systems, Dollar for
dollar, however, supeccharging it Bkely
te give maee dependsble rosulls than the
traditlonal approach Lo power.

In the simplest sense of the i2rm,
superchagging it the inceeass in volumest-
tic efficiency due to increased fuel
i bure weight. 1t dees not make the
engine turn o sigrificanty preater rpm;
it does make it producs moce pawer for
a given rpm, zomething 3 modified
profile camshalt does to o degres. In
engincering terms, this becames an arti-
feclally-incressed  stmotpheric  densily
{presure, or forced induction), peasible
by supmenting the weight of the in-
duced ali charge, [n lay terms, 5L means
the engine is fooled into thinking thete
is more than nommal stmosphenic pres-
sure. In buggy terms, it means you can
put the irkek on all Lhe cther machiner

Fiist things being first, it o in order
to dispell a widespread mnnpicion of
supercharging, held by off-road buffs in
general. A blower will not coase geoling
mileape (o fall in hall {aboul 5 to £
percent conmumplion incresse it nor
mal}, The botiom end doet rot sud
denly Tall through the okl pan besause of
supercharglng (total Life expeciancy of
mechanizal compenents in jood thape
shostensd by lew than 6 percent). P
tont snd valves do not disappear be
exuse of o blower (they fail becawne Lhe
enpglive {3 nol tuned te the supercharger
and the owner Nl to obiesve reazun
able engine mainlenance). A quper
charger does nol sutomatically “sand
an engine (silicon and foreign materia
will enter any engme with poor filts:
tion, the amount in direct propaction L
the level of piessure differential b
tween eombustion chamber znd st
iphere),

N:}THING CAN BREATHE super



Theee we jush $a many things posi-
ble to make an engine run betler, and
improvemeni of volumeirle efficiency is
an integral part of most. The nommal
hopup proceduces are all aimed at this
secrel of power, wilh an incieae in Lhe
simosphecie  preszure available goa-
sidered Lhe wltimate possible Improve-
ment. Howessr, the modemn interpal
combustion engine has bong since been
refined unill the difference between
wial once was hot and what new iy
glack i a fine Hrie, Most engines Include
running produclicn enginecring changes
lo wpgrade quality of the mechanical
componeni At hoetspower  requloe-
rmenis increase. The 36-bhp VW enpine
I2 3 far ¢ry from the modern YW 1604,
¥ei il i basically the same design,
Chiyaler's 440-c.-, Beseries wedgo engine
muy be the same general concept of the
original 361-¢.1. version, but horsepawer
is almest tripled! Thes: are examples of
engings refined and refined again, vsing
almotpheric prepsure of 14 pei plus ws
the constant. IF thal constamg s
chaniged, there B room fot additonal
refinement.

Discounting th: problems of energy
relesse by this er that fuel mixtiire,
which includes the smoumt of total
“bum” and folal energy pesible, the
paint has been eached whare move
ment of & specific mag of mix e into
the combustion chamber can be im-
proved upon only alightly, This doesn’t
Imply that & great deal of Inprovemeant
can't possibly be made to cerlain en-
gines. Of course, the YW engine can
have ils power Incremed with normal
hop-up techriques, but keap [n mind
Lhat the best way to achieve pasoline
ceonoiey B o mitrict the breathing
papacity. The YW, therefore, &t not a
good exsmple of powerplant sofine-
ment. The Pomche engine, a'most a
carbon copy In its basic design, i a
better example. The sclution is to mave
the Inlet charpe (overcoming inertia) by
pushing harder,

There are [aar batia types of super-
chargen, ez considered most relative
to automobile engines. An eady mathod
el forced induclion was the smphe
pistan compressor (like an wir compres-
sa¢), which can give 3 high volumetric
efficiency, but iz not ideally mited to
high4peed automotive engines. Thia
type of blower Is gencvally restricted to
maringe and indusiriel engines. The
buggy enthuclast must then lum to one
of the remaining three: positive dis-
Placernent; eentrifugal; or turbo-super
charging.

OF the thee, cenbrifugal spercharg-
Ing b the most noted In American car
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history. Pechaps the first real attempt at
gaining public scceptanca of the super-
charger vt made with the Craham
sufomabils in the 19305 Although per-
formance [rom the 3 pad booit wms
excellanl. and gasoline mileags quite
high (the Grmham won the Mabil
Eccnomy Fun many LEmes), owner
weren't of & nature 1o maintain the
exlra mechanical gadpel Thut wee baon
an ixiom thal remaing today: the super-
chasger will do peat things for wn
eogine, Lot s &fficult 1o gst the
owter bo take care of [

Some tremendous applcations have
come from thess early &2 periments wilh
eentrifugal fupercharging=the famous
HNovi reeing cag, WWI high=peed
fighter plenes and, to &n extent, even
the modern hushbo-supercharpets,

The centrifugal supsrchargsr B not
[deally suited to an automcbile sugine,
becaues the bocsthpm eurs is wrong
{where pressurs I3 roughly propertional
10 the square of the engine speed). In
exs2nce, the centrifugadl Blower & in
encloted fan thal can displace o greal
deal of air at high rpm, but nol ot lower
rpre Thit seane that such o desipn ks
peemissible on a racing engina that must
operaie most of the Lime near [Ls upper
rpm Limit, buee s detnmental at lower
apeeds.

Of all the eentrifugal superchargers
that have been tried, ths most suecessful
wat developed by the MeCulloch Corpo-
ration. Workiag from # design Epe Ford
Mathead VEs sirmilar 1o the old Graham,
McCulloch engineers created he "'E



wiperchatger (and latee, the VR). This

. type of blower used 3 vipablesaiio,
Effecs of supsicharging o Carvas Mants with Fax o Sloiee. Vebell drive, with the suparcharger
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& production optiont on early Kaisers
and later Studebakers.
The V& supercharger was selloiled,
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owners ‘who maintained (s blower, e
lubgicatson was no problzog olisswile,
it was a headache, McCulloch overcame
this with the VR design, which used
engine oil, in addilicn fo & sbronger
variable deve. The VR wit wsed by
Ford i 1957 and ook all the big races.
Finally, the McCullach deiign became
the Faxton superchanger, which it re-
mating today. Bicause gwners wouakdn'e
krep ihe engine oll clean, howsver,
Faxton chanped the Corvalr blower
2gain 1o @ recirculating lubrieation (self-

i et | ten | e | it "':.“ contained). Unlike other Paxton
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My limt experience with a Paxton-
data XTI [ Corvair came & few yeart sgo,
performance SO model CO supercharger " 44" el had iy b
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chicken when & comer looms upl), LI
had clocked 142 mph at Donneville,
performance dala O IDSOIN model VW supercharger tiough, wilh just minos engine refine.

menis.
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An interzating feature of the Paxto
Efirce of mparchegping Corvalr snd VW with Judson bigwer, {fan Havad an page F2



blawer installed on the Corvair engine o
the full twist {180 deprees) B the drive
belt. Beciune tha blower was designed
to tum in the wune direction a3 most
conventona edgines, something In-
ESNious Wi neceasary to adjust for the
Corvair  rotation. This twisted belt
works like a chanm

I'v& never see=n z Faxion on a VW
“traditional™ engine, but I have s2en
one recently on & very unusual VW
platform. The engine is basically a VW,
but it has been changed (o 1 fwo-siroke
{sarry, I'm pledged to secrecy on greater
detalls), znd uses the blower to Increase
Induction polential. That this banper &=
sensational would be » gross understate-
ment and, obviously, the Blower is
doing 168 job. While fhe capacity is a bit
latge, it would seem the Paxton could
be modified to work on larger displace-
ment VWs qoite well. [nquiries to the
factory might jusl intrigue on engineer.

Another type of supercharger in
greal favor with racing car builders,
especially the quarier-mils drag set, is
that of the positive displscement design.
Charseteristies of this partienlar type,
wmally called a Eoofs or vane design,
make it possible to Incremse uzelul
forque over a wide engine speed range.

The Boots blower o exconplified by
the GMC diesel blowers converted for
drag racing usa, Nodoy snd hot, thess
blowers pack a lot of wallop bui are
rather expentive (3 pgood, used, 4-71
CMC will ga for at least 5100, and then
it must be converted at even greater
cost). To my knowledge, none of these
units have been modified for aircooled
engines, and resulls must necemsarily be
speculative.

Many vane supercharpers have made
the seene; however, they're ussally de-
signed for smaller engines (a3 postive
displacement blower & compact and
well-muited for most automotive installa-
tions), where the powerplant is already
workin | on the ragged edge of jus
potential, Best known of the vane J2-
signg are the Shorrock from England
and the Judson from this country. For
the enthusiant locking for an immediate
gain In engine performance, with re-
tained ecanomy and little engine work,
2 40 percent power booit offered from
such 3 blower is baund (o be attractive.

- Unfortunately, most blower pur-
chazers immediately place their minds in
neutral ‘once the superchacger has been
installed, vsmually never having read dhe
tstructions. Many dealers mefuse to sell
a supercharger kit over the counter, for

this very reason, preferring to keep o
custamer happy with profestional inas
lation.

Both the Shomeck and Juds
blowers are gmall in outer measu;
ments, waking wp wvery Litte roc
(they'l Gt under moat fibergea
bodies), and both work with under § |
of boost. Drive & by Vebelt, but ¢
Shorrock mses 1 special earburete
while the Judson relies on a slight:
madified YW carburetor. The Shorros
uies engine ol lubrication, the Judson
selfcontained. There are other diffe
ences in basic ﬁ:ri;q, of coune, bu
fhese are best left 1o the Individual t
weigh. The mere (et that thers are ave
63,000 Judson VW unite alone in th
US. altests to the popularity of 1
vane design lop amal] windmills,

Judsen also makes 3 blower for th
Corvair—belt driven—which bears eare
ful consideration, This unit mounts o
the right {passenger) side, replacing the
Bﬂl.!ﬂ-ll carbmiretor, A CTORSOVEL Pll?'
Lakes pressure (o the oppesite nanifoid
with the entire kit 13¥og Lttle mon
room than the orginal carburetort an
air clezners. Unlike the Paxton, thit unl
ws designed expresly for the Corval
retation, with no belt twist.

Similar 1o the Judson Corvair pack
age, but of 3 completely different de
sign, iz the Latham, now out of produc
tion (there are several thoozand still ou
there somewhers, and the lctory may
be coamulled for technical information)
The Lathum operates oo & novel axia
alrflow principle. The incoming air in.
creases velocily a3 it is spinaled along the
vanes of a rotating turbine—entering a1
one end, exiting at the olher. Ax with
other turbines, ranufacturing preciion
is paramauni—one af the reatons the
unit s no lenger avaiable. Costs equld
nol be made competilive to other de-
signs.

The besutiss of the Latham are the
higher boost pressuses, up Lo 2 pd, and
& relatively dmple mathod of mounting.
The turbine must be furned Faater, so it
iz driven 4.5 times crankshaft rpm.

All of the positive displacement
superchargers offer belter midgange
performance than either the static-ratio
gentrifugal or twibosuperchargess, but
da not have guile the push on the Lop
end. For ordinary dune boggling, they
zre perfect The signal dilTerence in the
blowen congdered ro “far & mixtecs
transport=all but the Paxton pull the
mixtire through the mepercharger {tself
the Paxton blows only alr & the carbu-
relor.



