SUPERCHARGING
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playing around with the basic air-cooled
fat-Tour, in the quest for greater power,

In the early 19505, companies such as
Okrasa and Denzel supplied engine Kits,
which allowed VW owners 1o boost the
powes output of their engine by adding
secomd carburetor and special cylinder
heads, Top of the line conversions also
included stroker cranks and larger cylinders.
These were well-engineered kits, which
proved to be very popular, but required the
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On the other side of the coin were the

| supercharger conversions, such as those by
only a matter of time before people started.

the USA., and Shomock and

\MAG in Europe. The great advaniage of

these yugn.thﬂh wasn 'l necessary 10 remove.

dition to begin with, For the home-mechan-
e, thess bolt-om conversions were cenalnly

an attractive proposition. However, before
looking at the conversiond that were, and
those that are still available, Tet’s take a Took
at what supercharging is il aboul, begin-
ning with some basic engine theory,
On & four-stroke engine, when the pis-

ot nte SpOVHER Gen the ey ladecs prthe
ndiicion stroke; with the nlet valves open.
& mixture of air and gas iy sucked into (he
combastion chumber through the inlet man:
ifold and curburetar. If everything in this
world was perfect, which sadly it sn't, a
cylinder which measwres 300¢c in volume
‘would draw in 300cc of airffuel. 1h real life,
though, this situation never exists On i nor
‘mally-aspirated engine. Due 10 restrictions
in the nlet manifold, carburctor, und the
ports (camshaft specification comes into
play bere, too), an average engine is unlike-
Iy 1o draw in more than about B5% of the
maximum possible mixiure, This percent-
age is referred to as the  Volumetric

Efficiency (or VE for shor),

One of the first VW performance modifications * sy kerrH seume
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LY : = 2 ﬂpﬂﬂ‘ i Swap meet
1 &7 % | find — an original
M e | Judson Modael Il
I Supercharger kit,
1! | Including the
- - Marvel Mystery
ey Y il gquipmunt.
The VE of any engine falls off dramati

eally l both bow and high rpo Teok at any

dyno readout and you will see that there will
n]mmhanpmkmﬂmgmﬁuwhmhh
where the engine’s VE is at its highest; As

an engine =
which it can be
penuaded to bum more should, in theary ol
least, cuse it 1 prodice more homepower,
Obviogs ways to achieve this are to mprove
the ignition system, o that it can muke the
most of what fuel 15 In the combusiion
chamber, or by making the inlet system léss
restrictive (along with the exhaust, to ullow
waste gases 10 be expelled more quickly)

There s o third way, and that is 1o make

‘maore gas available. Increasing the capacity

of your engine will immediately couse mone
wifffuel 1o be made ovailable to burn.
However, what if you could trick the engine
into acting like it's bigger than it really is?
This is where supercharging comes in. A
supercharger, or “hlower™ in hot-rodding
slang, is basically an engine-driven pump
which forces nirffuel into the engine under
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pewer by burning the
- adi/fuel mixture, sny Way in

Supercharger kit curmrently
availabla from Dick Landy
Industries touts a 43%
torqua/horsepower
increase in an off-

road application.
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ﬁmm.ﬂ'lmimptwmg the
capubility, and hence ik VE. lndeed, by
supercharging un engine, it is possible o
achieve in excess of 100% ‘iihlumntﬁn'-
Efficiency, making the engine act as il i
Wik of far greater ﬂpn:ity; Both
ex il Iowrpim Lorgue levels can be signifi-
cantly increased.

‘Wh’lli: this. may be a somewhat simple
explamation of what |y, in reality, & very
complex subject, |t does give you 2 rough
idea of the advantapes of installing u super-

charger on your engine, S, jet’s take a look .

at the thiree principal designs of mp::chm'g-
ef; centrifugnl, lobe-type, and sliding vine,
A these, the centrifgnl design has provern
10 he the least popular 1 peeds 10 be run ol
4 very high rpm to work efficiently, operat-
ing on the same principle as a fun In real
terms, and it doesn’t actually pressurize the
aitffue]l mixture 50 much as increase il
velocity into the port. As the inlet system iy
restrictive, un increase in pressure does
develop within the port, but this inevitably
leads to an undesirable rise in the wemperi-
ture of the mixtre,
The lobe-type supercharger (aldo known
a5 the Boots-type) consists of two interlock-

ing rotating rotors which scoop the airffuel

Imth-ﬁli'h;g | .-.dmgn of all, and produces boost (increased

slightly more

mimﬂg.uﬂnﬁu Blower bousing: eompress
it nnd. l'nm.' ‘I'b:m pressurm. Inuml'u

ﬁﬂﬁﬁm!;l.. the Inhﬂype swper-
Miprm-mmh:llnnm ler

induction the moment the
engine stams nmning. This [« the design
which was favored by Motosicoche AG
{Mhﬂ} in Smm:rl'ml.. as wcll s h: com- -
(WErS Are 4 Conmmon :ig!umdwhtmwn-
stream drag mcing,

 The third basic design is what 15 n:t'l.'lm:l
to s the plidl.:f vane superchurger. Thix s
Micult ts explain, and illos-

trte, o% it Cconsists of @ series of sliding
ml:lnl vanes which are Joosely located in
slots muchined foto & rotating hab, which
puna Inside an eccentrie hoising. As the
hub rotates. the vanes are thrown obt against
the owter casing of the blower through cen-
trifugal force, scooping up the air/fuel mis-
ture nd mm[!ming It before forcing it
into the engine. Anvone who is fumilinr
with the workings of a Holley electne fuel
pumip will recognize this design for it, 100,
works on the sime principle. This style wis
used by Judson in the LS AL and Shormock
in England (who marketed a blower set-up
for 40hp and later engines), both companies
cluming that the sliding vunec-style kept
mlct temperatunes down 1o A more reason-
Conbiued of page 99

DUNE BUGGIES AND HOT Vive



SUPERCHARGING

Continved from page 78

able level than that experienced by users of
Roots-type blowers. This s due to the facl
that the mixture is not compressed between
the lobes of two rotating rotors, but allowed
to pass more freely through the casing.

OfF all the supercharger conversions that
have been available — and in the 1950s,
there were a number offered from a variety
of obscure companies i Europe — by far
the most common is the Judson, produced
by the Judson Research & Manufacturing
Company of Conshohocken, Pennsylvania,
The conversion included a belt-driven slid-
ing vanc blower, which could be bolted
straight onto the stock inlet manifold, an
adapter to allow use of the siock carburetor,
a cast aluminum air filter, and a separate oil
system, The latter consisted of a plass boule
holding a quantity of “Marvel Mystery Oil,"
which was attached to the hrewall on the
left side of the engine. Marvel was basical-
ly a lubricating oil, which was sucked into
the blower by manifold vacuum, designed
to prevent premature wear of the tips of the
sliding vanes against the outer casing. With
their free-moving vanes and crude oil-feed,
Judson supercharged YWs always tended 1o
rattte and smoke when cold. Shorrock later
overcame these shortcomings by using
more exacting machining tolerances, and
restnicing the movement of the sliding
vanes, with oil supplied dircctly from the
oil-pressure take-off on the crankcase.

Installation of the Judson was very
straightforward, with the new blower umit
being bolted onto the inlet manifold in place
of the original carburetor. The carb itself
was relocated 1o the side of the supercharg-
er, where it was attached to an inlet duct cast
into the side of the blower casing. The new
low-line cast aluminum air filter allowed the
conversion o sit happily under the closed
hood of a stock Beetle. Conversions des-
tined for use on Karmann Ghias came with
a revised air filter assembly, along with a
cast aluminum air scoop which bolted
across the air intake on the decklid. In cach
case, a new crankshaft pulley was supphed,
which allowed the use of a secondary belt o
drive the blower.

The performance gains were guite dra-
matic for their day, with the stock 36hp
Beetle's 0-60mph time being reduced to just
15.5 seconds, according to hgures pub-
lished in a 1962 edition of The Porsche and
Volkswagen Companien, by Ken Ulyett.
British Awrocar magazine road tested a
Judson-blown Beetle in 1957, and came up
with a quarter-mile time of 19.8 scconds
and a maximum speed of 83mph. By way of
comparison, a MAG-supercharged Beetle
recorded a 0-60mph tume of 22.0 seconds, a
standing start quarter-mile of 22.4 seconds,
with a maximum speed of 75mph, To put all
these figures into perspective, a stock 36hp
sedan was timed by Autocar at 28.0 seconds
from (-60mph, 23.2 seconds in the quarner-
mile, reaching a maximum speed of 70mph.

Judson claimed a power output of 57hp

(SAE) at 4,000rpm from the 36hp conver-
sion, which was a useful increase of some
60% over stock. Conversely, fuel consump-
tion rose by around 5% on average, Judson
claiming that this was a small price to pay
for the improved performance. And talking
of price, the complete kit cost less than 5150
in the late 1950s, making it excellent value
for money however you looked at it Later,
with the introduction of the 4Chp 1200
engine, Judson offered a revised version of
its supercharger Kil.

If the Judson conversion (and the MAG,
for that matter) had a major weakness, it
was that the carburetor jetting was always
something of a compromise. Judson sup-
phed a richer main jet for use in the siock
carb, but this was not really enough to cater
for the increased fuel demands of a relative-
ly high-revving supercharged engine.
Shorrock, on the other hand, tackled this
problem by dispensing with the stock Solex,
replacing it with a Stromberg constant-vac-
uum, or varable ventur, carburetor. This
carburetor, along with the similar SU
design, proved to be far better suited to use
with a supercharger as it provided exactly
the right amount of airffuel mixture, regard-
less of engine speed or load. To ensure the
carb was fed with sufficient gas at all times,
Shorrock also supplied an electric SU fuel
pump, which came with the kit Judson
made do with a heavy-duty spring to fil
inside the stock pump.

A common problem with supercharging
the Beetle engine is an acute lack of space
under the decklid. The Shorrock unit was
somewhat more bulky than the Judson, and
proved to be a tight squeeze. However, by
some judicious packaging, such as mount-
ing the coil and fuel pump on the blower
housing, the Shorreck kit made the best of
difficult job. The lack of space under the
decklid was also partly responsible for over-
heating problems when these early super-
charged engines were pushed hard.

Finally, there was also the matter of con-
trolling backfires through the supercharger.
On a normally aspirated vehicle, if the
engine spits back through the carburetor,
there is usually no harm done. On a blown
engine, such antics can terminally damage
the vanes of the supercharger. To combat
this, the inlet manifold of the Shomrock con-
version was fitted with two spring-loaded
pop-off valves, on either end just above the
cylinder heads, which opened o let out
excess pressure should a backfire occur,

Joe Vittone's EMPI company offered
four different Shorrock conversions for the
1192¢c Volkswagen, starting with the basic
P55V-500, which consisted of the full
supercharger kit complete with blower,
Stromberg carburetor, aluminum intake
manifold, SU fuel puwnp, manual choke
control, air filter, and all belis and pulleys,
EMPI claimed this to be good for 72hp
(SAE) as opposed 1o 40hp (SAE) from the
stock engine. In 19635, retail was $395.00.

MNext in line was the PEBV-100, which
included the 82mm EMPI big-bore conver-
sion for 1352ce, and an increased power

output of T8hp (SAE). The cost? Just
$493.50. To this EMPI then added the
Okrasa 69.5m crankshaft, for a capacity of
1468ce, and some 82hp (SAE). This, the
PSKV-601 kit, sold for $684.50. Finally,
there was the PSKV-60{ conversion, which
used the 7dmm Okrasa crankshaft to give
1586¢cc, and a power output of 85hp (SAE).
All this would have set you back $794.50 —
double the price of the basic conversion,

So, what could you have expected for
your money?! EMPI quoted figures from a
road test published in the April 10th, 1964,
issue of Amtocar magazine, which reported
a top speed of $9mph from a blown 1200
Beetle, along with greatly improved mid-
range acceleration, The standard car’s 40-
60mph time in top gear of 17.2 seconds fell
to just 7.4 seconds,

EMPI made much of the conversion in
its  dealer catalogs, stating that the
Shorrock-equipped VW was capable of
keeping up with freeway traflic even on
hills and against a strong headwind. EMPI
also pointed out that at high altitude, where
the thinner air results in a fall-off in engine
power, a supercharger will more than offset
the power foss. A typical drop in power, it
clarmed, was 20% for every 6,000 feet rise
above sea level — a major consideration in
mountainous regions of the US.A.

In 1966, Dean Lowry fitted a Shormock
supercharger and SU carburetor to the
1600ce engine of the famous Inch Pincher
race car. On the dyno, they produced an
astonishing 220bhp, running on straight
methanol. With this potent combination on
board, Inch Pincher ran a best time of
12.7secs/106mph at Carlsbad Raceway. For
anyone lucky enough to have seen this leg-
endary car run, ene of its most memorable
features was the ear-splitting exhaust notes.

Today, the only commercially available
supercharger conversion for the Beetle is
one manufactured by Dick Landy
Industries, which uses a B&M Roots-type
blower, with either Dellorto or Holley car-
buretors. This well-engineered conversion
was covered in detail in our October 1991
issu¢ (“Supercharging the YW Engine™).
Landy claims. some guite considerable
power increases using his setup, with a
blown 2058cc test engine producing 186hp
at 6,000rpm, compared with 122hp at
5,250rpm for the same engine on dual
48mm Delloros. Although the conversion is
aimed primarily at the sand crowd, there
have been a number of DLI setups sold to
enthusiasts wanting the uitimate in show-
with-go street cars,

By and large, superchargers have fallen
from faver in the uning industry, their place
being taken by turbochargers and EFI sys-
tems. However, there 15 no denying that
there are many benefits to be gained from
this relatively simple performance modifi-
cation. If somebody could adapt a compact,
modern design, such as the Sprintex super-
charger, to fit a Beetle engine, then we may
just see a return to the days when the char-
acteristic whine of a blower drive was a
familiar sound at the local cruise. «
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