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SUPERCHARGING

Pro's and Con’'s of Blowing the Beetle

B any divcossion of the Volkswagen engine and what ean

be done to improve s oulput, there inctantdy ariscs =
quiestion: “Why ga iato a It of mechanienl allerations when
there ure superchargers available?™

This is o pood point and the answer to it is complex
cneugh o demand o separnle trealment

Having determined that the power outpul of an enging is
u funclion of s volumetne eMciency—the abiliny to take in
the fucl-air mixure and use it 10 best advantage=—the only
way lo rase thal oulpast 1% to ged mote combusnhle material
it if in the same pericd of time o squeeze more out of that
charge. This is accomplished in the mechanical, or modifica-
Biogy, way by eliminaung restrictions in the induction and
exhausl synlems, wung mcreawed valve tmiing, employing &
higher compression fotip and/or enlurgng the capacity of
the engine jtself.

All this s done to overcome a physica] condition which
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Juehon wpsrcharger For Valkvwogen Is sliding-vane type which
operates efMciently of low speeds, helps torque in ronge needed
hjl miowt drivers, is ofered on swhatitule for hol rod mlmiq_m.

exisis in the normally aspirated engine: Scldom does it ap-
proach 100 percent efficiency becpuse the cylinders ane never
filled 1o capacity with the fuel maxiure. Inertia, the resist-
pnce of o statiooary object to motion, B o charscteristic of
gascs, just as it i of human beings. Conscquently, us the
piston descends on he infake stroke, there s a lag in time
before the gascs im the manifold follow it down into the
cylinder. The descending plston creates a vacuum and af-
mospheric pressure pushes the Tecl-air mixture in 1o relieve
the vacuum, Thus the maximum pressure which can be
cxerted o get the gas moving, o overcome 15 inertia, is 13
pounds per sguare inch at aca level, & pressure which drops
ol with increased altitude.

50, even with cleansd up ports and large valve overlap,
the best hreathing can onaly result in partially-filled eylinders.
The higher the engine speed, with a given valve timing, the
less the filling occurs, the more the compression ratio drops
and the mare the power curve assumes the droop of a piece
of wel spaghetii.

It con b seen that the answer s 1o get 30ME MOre Pressure
behind the effort to move the incoming misiure, Hence the
supercharger,

The supercharger, of blower, ws it s more (amiliardy
called, B merely & compressor capable of aspirating & quan-
tity of alr greater than that which the engine can take in at
the mormal rate. It forces a fuel mixture into the manifold
amd a greater pressure than that of the atmosphere is avail-
uhle to push right into the ovlinders. A more complete filling
of the cylinders resulls and, since the amount of power pro-
duces] by an engine i3 in propoftion to the amount of com-
bustihle mixture, the output goes up directly as the munifold
pressuse rises,

Since the supercharger B driven ul a specd in proportion
o engine speed, it output also rises as speed goes up, thus
mairiaining power past where it would Tall off in the nor-
mally aspirated engine, a1 least up 1o the point where the
clficieney of the blower sell begins fo decline.

There are three basic types of blowers. One is the centrifu-
gal which operstes at high s to do what the name
implicy, throw air off the tips of its impeller blades through
centrifugal force. Another is the Roods. I has a pair of lobe
impellers which run st extremely close tolerances, As they
revolve and mesh they trap a certain amount of alr and expel
it forcefully, A third type §s the rotary vane wherein the



vanes rub along the wall of a cylinder which b not concentric
with the rolor, The vanes are fmee to slide in and oart of the
folor so they trap & given wimesuil of alr, compess il as the
non-gonceniricity of the cvlinder makes the space smaller,
fimd tl.pcl ib wata the ouiler,

The ferst tspe i familiar to Indianapolis racing fam, being
A principal feature on the Movi Specialic The Roots type has
been used on a great many European sports and racing cars,
from Bentley 1o Mazerati arad is common as the GMC hlower
i Erischs and all manner of hot rods, OF the rotary vane tvpe,
the Judson ix the best known here, although a couple of
others have been detributed [rom time 1o time.

The centrifugal blower i3 ool suited particularly b Tow
specd engine operation, although o variable-ratio drive B
isgd to overcome this handicap and make || more amenable
To atvest wse. The Koows type i preuy expensive and its in-
lernal goirs are prone 10 excessive wear where both sccel-
cration and decelesation are u big factor so it is nod fruly
pracical for an economy package, O the olher hand, the
vane Iype in nob oo costly, warks sell a1 low speed and has
been pretty widely promated and sold, The Judson com-
pany's adveriising mientions 85000 Volkswagen owners,”
who are recewving complete satisfaction from it blowers so
a comsideruble number muzs be in use overall, making service
ir irntafation fairly elose wt hand,

The hslon elaim of 45 o 50 percent increase in horse-
Power i encoufaging to the VW owner. So i the notion {hat
the supercharger can be invalled without going below the
cooling shrouds and B baseally a bolt-on effoet.

Ferformance figures bear out the claims pretty well, Mani-
mum speed goes up 1o BARS mph; pero to B0 accelerution
time drogs from about 27 seconds 1o spproximately 14 and
3 hig jueip in fexibility oceurs in the mid Fange where using
the shift lever is ordinarily the cure for sluggishness,

The Juhon provides a maximum pressure boost of six pai,
which is not excessive and contributes 1o the life of the unit

Bill Corey, Western Diitributer For Judion, odvecoles englne
fene-up an part of biswer instollatien. Hundredy of conversians
hove besn made in his shep with few gwner complainte

&

iy well @ pot impasing extreme loads pn the crank. In fact,
the blown enginie thould be Bess suscepdible 1o erank Tallures
since the pidon B coming up sgalnst & ewshion of afr ot the
top @l the eshaast stroke {bocaime of poitive pressure and
valve overlop), rather than being jerked 1o s sudden hali as
ihe crank resches top dend center and begine s descent

Ax an stem which retails for about 5150 and does not
Involve enomaive installation tme, the blower wems g valid
investment 1n perfofmanse incfesse,

To check out exactly what is iywolved, what can be ex-
pected and what the limitations of the supercharger are, we
convulied Hall L'nre],r of Peanders, Califormia, wha i 1he
Wedlern [Mstributor for Jodson,

Tuking a stock VW to his shop on Colorsdo Hivd, we
went throwgh an installation, just like any customer, Initially
wit were told that the ear would be tied up fod abaut six howrs
and ithat the charge would be $32.50 plos parts. The paris
worild be distributor pnint'. amil 1F|u.r1. plup SANCE & e up
iw part of the installation.

10w eustomer is not enticely happy whh the car's perform-
ance after he imstalls sowne now gadget on il, the galget
invariably gets the blame,” says Bl “So0, we try to make
sure the automobile s in reasonable condition when we adid
e Blawer. Il mn engine & entirely too ralty, we won't foich
it The owner |s simply not galng 1o realize the perfornmnee
he ahasuled *

Om the other homd, Bill sl ndvises pgoinst indtalling &
blower on & bruad pew ear. It should be corrocely bBroken in
and have abour 1000 miles on 1L

Ma part of the installation, Bill and his mechanics ook for
intake manifold leaks, check all wiring, remove the distribo-
Lowr, chean i1, lubricate i, make wire the vacuirm sbvance |3
working properly, and put in the pew poirta They alin vake
sure the fuel pamip s delivering rated capncity and thal {he
fun camfol ring ol rla thermosinl are operling cosrectly.
The vwner who contemplutes honse installofion should do

YW apeclolist Budi Cali prepares sngine for blowser. Cons
trary to populor mistemceplion, blewar dess nal impose exlra
lood en conk bl oduaily centribuien to engine reliability,




Iikewise, since the incressed oadput of the engine wall inten-
sify any overheating sympioms cassed by faults in the
ignitien, cooding or fuel arpply.

The VW carburetor i@ removed and should be dpassem-
bl fosr cleaning o7 it is iy, Incheded im the Jodsom kit s
a new maln et which i o be dstalled before the carbarctor
it mounied on the Blower,

Also included are a second pulley, 10 be mounted on the
crankshaft i front af (ke essting pulley, and & new outer
half for the peperator pulley which will allow the super-
charger belt (o clear.

It might be mentroned at this podnd that there wre two
different kits—one for the 36-hp engine and one for the 40-hp
model. They are not interchangeable bud installation proce-
dures are substantially the same with the eaceptions nfed.

In the ¥ehp engine supercharger kil, there is & replace-
Friciil nprjnﬂ; fioF the [uel pump which brings 1R t.'l.]'l;.i;l'l!j.' L
B an amounl sufficient for the inefeased demand of the
carburetor with ihe blower. This ia nol regquired with the
Af-hp model, Other minor differences with the d0-hp kit
inclhode attaching the heated air mtake from the sinck YW
mir cleaner i the inlet of the Judson air cleaner and fitbing
in the crankease vent tube, 11 B also necessary Lo re-position
the el on the fan housing and change the position of the
tuil light wire shightly to provide clearance.

With the Y6-hgp kit, drilling a pnew hale in the fan haming
for the choke cable is reguired and maving the relay on top
ol ihe generalar I8 nECesary In BMTIE CO%eE,

Mone of thiv calls for cxcessive mechanical skl ar tdme.
The throtile linkage is all furnished and is beot to mate with
the thrartle cable af the VW with n-nl:.' ﬂighl! 'I'unr_ging The
wriginal fuel line and wacuum lines necd only e be bent
slightly with the 36-hp kit. MNew lines are furnished with the
iw for the later models

Thee supereharger mounts directly onto the intake manifold
in the position formerly occupied by the carburetor, The
autlet of the bbawer mates with the manifold poan with a thick
pasket between. This gasket (for paskets) conirols the bell
tensdon, 5o it i sometimes necesary o add thickness here 1o
eompensale for a strefched belr,

The ol manifold of the blower s positionesd at the
botteen left hand side and the carburetor sits atop it. When

Thratile cannsctian for carburetor by pravided in linkeae which
occompanies Judson blewer, Call must be moved on fan housing,

Fitting of aliemate fon-genenctor pulley s Aecewory in erder
ta provide sufficient clearcnie fer swpercharger drive beln

the air eleaner is sddad, it is somewhat higher then the orig-
inal air cleaner and clearance Js criticul, On the sedun, the
cleaner muest be ponoled just so, fo avoid raliles, The methosd
wagd by installers do make sure that the cleaner is properly
shoved down on the carburetor is to put it on, clode the deck
lid slightly and then ughten the clamp bolr

On the convertible if i pecessary o reinowve a sl por-
tion of the air baMe on the imide of the deck Hd, The
Karmann Ghip requires seme deck Did modifications, not,
hoppily, very involvad, An air scoop s included with the ki
along with a template for trimming the hole it covers, With
Transporters and Kombis the engine companiment clearance
does not permit mounting the air cleaner directly atop the
carburetor unless 4 small section of the lnnet panel b re-
maved. This 15 a hammer aml chisel job and nothing s
alfected by shicing out the metal

With the blower meunted, fuel amd vacuwm lines con-
pected, along with throttfe and choke wire or cable, the
Foinaifing siep b b fitting and regulating the aulomatic eiles
which s o be bung on the firewill,

This is s transparent containes holding o quart of lubricant
for the blower, The vames of the supercharger, rubbing on
the inner wall of the housing as they de, require lubfication
at the rate of one quart per 1,006 miles, aboul the eame as
an engiite. The factary recommends SAE 10 engine oil o
the medium. I ocan be a deterpent oil bud shoull not be a
multiple-viscosity type {1030, for exampled,

Corey's experiments with blower installations over a num-
ber of years huve led him to a lubricant with a castor-gil hase
43 being most suited. It has the ndvantage of being an ex-
cellent upper cylinder lubricant {as in two-siroke engine
praciice § and redoces hlower operating temperature. In dyna-
mometer fests, the power required to drive the supercharger
was lowered 17 percent and u 10 peroeed gain iy hoesepower
al the rear wheels was pickad up when the castor base labri-

Integral port of Judion swperchomger @i eiler whith wsppliss
lvbriconl for blowesr and top all for cylinders and walves




Blower mouniy directly onla WW inloke manifald in ploce of
warbureter. Goibel here are vied te adjusl drive bell fe=niion,

cant wus used, It is somewhal mote eapensive, nulurally, but
the i::lprqv¢m¢n1 s evidently warll the cost

This diseovery ean go a long way toward amelioroling oo
of the objections (o the supercharger as o hop up itlem, On a
long, suilained high power demand operation, such as cruis-
ing at full chal for o hundeed miled o so, the operating
lemperature of the Blower rises considerably and power [olls
ofl commensurately. [This becomes quite noticeable and
many owners are puziled or begin 1o think that the engine is
foiling.} If you can ease off and cond the entire sysiem down,
power will come bock up. But, it remgins o5 o debit on the
Im:fge[.

It i also pecetsary to remember (o erack the throtile open
from tinge 1o bme oo loag down gredes so that the blower
iwill be lubricated.

These are shout the only operational harards with the
caceplion of streiched belts, As oy YW owner knows, the
fan belt necds an adjustment within 50 o 100 miles after it
has been replaced and subsequently throughout its life. The
hudson arrangement requiring sddiionu] gaskels wnder the
Blower o fol made o arder for the lagy Jdriver whe is more
apd to po on with a slipping belt and petting partial power
than be is to sdd g gasket. A umple lensioner or the we of
a pulley an the blower like the one on the generator would
seerm 1o be o simple, warthwhile impravement.

It alwo seema that a larper carburetor could he todermicd
on the ¥W when the Juilhon is emploved, The use of two
stock carburetors of a dwal throst with X-mm chokes has
Peen shown to be a definite improvement on the sick engine
and there is no reuson Lo think that this additional breuthing
would not be helpful,

OF courne, the hiea of the Judwon, ancd the basia of i
trunguility and long life, i not to get into excessive boost. Tt
does o fine job on the VW, More performance, perhaps, Is
i what the average ear requires under the eomditions The

Completed insiallation [ neal, lrlm and allews narmal servie-
ing aperationy to be corrled out withoul wndues Interfersnce,

Installatien con be maods by omataur mechanic bul prnll-:.ﬁnnnl
jeb hon advantages frem servcs and carratt lens-wp ilandpeinl,

blower delivers only on demandd, of course, That demand ks
regulated by the throtile butlerfly and the driver’s lool 10 B
probable that the average blown VW is “superchargal™ only
u small percentege of the time, when the throtlle is opened
and held epen {for a full surge of power. At idle or when
cruising on part throttle it s merely free wheehng in the
svalern. 5o, i b doubilul whether the malian driver woald
sctually call for masimum possible performiance from such
an insirument

The blower's best contribution b that it gives sdditional
forque in ihe normal operaling fange aof the engire. 1t 15 nol
necessary lo extend the rpm range in onder to amprove the
aspect of the power curve.

This. of cotirse, separates if as o bt r\nd;hn]; deviee from
the ordinary modifications and makes an easier choice of
what o do, Inssmueh s there wre no readily available
opucial gears for the VW, o blower will not extend the top
speed as much os some other methasds, I alsp will ot provide
s miuch acceleration wy aubsienlinl modificabions, even
though the horsepower gain may be the some on g dyno, The
required soceleration of the hlower itell s enough of a
damper 8o make the difference, .

On the other hand, relisbility (s cecrainly nol sacrificed
and the wubsiantial boost in torque where the WV needs ot
for day-by-day driving is a tremendous recommendation

Compared 1o the stock YW, Tuel consumplion goes up by
aboul five percent if operatesd under the same comslitiong, says
Jodsen. Maore viporous use will ke attended a drop in econ-
omy, Soemcwhere around 25 fo 27 mpg would be o far
estimule of the blown VW driven by the eothusiast.

Diniven In an intelligent manner, with the full realizzathon
that this is & valuable mssist bul not a device o wansfonm
the YW engine ino a recing powerplant. the blown YW
should ke a tharoughly satisfactory machine over a lonp
period of tme. =

Class vp of pulley arrengement shews haw blower drive pulley
i bolted behind stock pulley. Mo spedol feols are reguired




