SUPERCHARGING

Here is another efficient bolt-on speed tuning device for the VW
owner. The supercharger method is especially attractive because power
output increase is considerable while the cost of the boost is relatively
low. Installation is attroctive because the engine may remain in the
chassis, 1aking only a few hours to complete,

Superchargers made for the VW generally ure designed to be used
with the standard eylinder heads and manifolding. ‘The resistance in the
narrow intake ports still has to be overcome, of course, but as was
taken into account when these superchargers were designed, a worth-
while bmep boost is achieved cven with the stock heads. If the blower
is used in combination with special large-port cylinder heads, then its
beneficial effects will be even more emphatic.

Supercharging is mainly a torque boosting procedure and does not
rely on excessive rpm to obtain a high power output. This is forlunale
in the case of the stock VW engine since this erankshaft is not designed
to be run at high rpm for prolonged periods.

Various makes of superchargers available for the VW will be de-
scribed later.

The Judson svpercharger instolled in a sedon. Stock carburetion is used
with o smallar (size 140} oir correclion jel. Mote ofso pholograph af left.



SUPERCHARGING BOOSTS COMPRESSION RATIO

With a supercharged engine, as observed, the combustible mixture
is admitled to the cylinders ul pressures above atmospheric. By pump-
ing in morc gas per revolution (with wide open throttle) than the
actual displacement of the charged cylinders, supercharging effectively
“increases the displacement”™ of the engine. Since the volume of the
combustion chamber remains the same, an increase in the compression
ratio is the resull.

The power output of an engine is directly proportional to both
brake mean effcctive pressure (bmep) and rpm. Due to breathing de-
ficiencies at higher engine speeds (meaning that the bmep falls off),
there is a definite limit to the maximum power output of the engine. If
bmep falls ofl' at the same rate as engine speed goes up, power oulput
will remain the same. If bmep falls off more rapidly than the rate of
increase in rpm, power will fall off despite the fact the engine is
spinning faster.

As explained before, it is possible 1o minimize this tendency toward
decreasing bmep by improving the breathing of the engine. Among the
more popular avenues used are: opening up the ports, improving cam
timing. increasing compression ratio, or u combination of these meth-
ods. All these methods, though effective, are costly and lime consuming
—nmainly because the engine must be taken out of the frame, torn
down. rebuilt, and reinstalled. That is the reason why installing a super-
charger is such an easy method of attaining a higher power output.

Design of the Volkswagen engine is favorably suiled to supercharg-
ing for several reasons, It has a very low compression ratio and a
relatively large piston area. It is rugged and because it is lightly
stressed in stock form i can readily absorb increased bearing and
thermal loads. Finally, there are a number of good superchargers avail-
able which are easily installed.

It has already been established that in the VW engine bmep falls off
sharply at high engine speeds due to the small munifolding and small
carburetor. This is why, in this speed range, it is very responsive 1o a
mild supercharge cffect,



POWER TO DRIVE SUPERCHARGER NOT A LOSS

While a considerable amount of power is required by the engine 10
drive the supercharger at high rpm, this power is not o total loss, as
many people scem 1o think, The supercharger is nothing more than
pump. The pressure it builds up in the intake manifold actually drives
the piston during the intake siroke, so that the breathing task of the
engine is considerably relieved. This loes away with the greater part of
the so-called “pumping losses” of a normally aspirated cngine. All the
power reguired to drive the supercharger {mechanical and thermal
losses) cannot be offset in this way but a substantial part of the power
required to spin the blower is recovered. This small loss of power is
amply repaid by the resulting high bmep all along the range, which in
turn boosts the power output,

OTHER ADVANTAGES OF SUPERCHARGING

A further advantage of supercharging is found in the worthwhile
horsepower output that can be achieved without having to contend with
excessive peak bearing loads during the firing of the mixwure.

Excessively high peak pressures sometimes oceur when compression
ratios are raised too high, but the resulling increase in power output
would be the same when a supercharger is installed.

Another advantage of supercharging is that a worthwhile gain in
outpul is possible withowt resorting to excessively high engine rpm.

Supercharging then s a safe. effective, and comparatively cheap
method of incrensing engine output. For normal, reliable VW engine
operation excessive manifold pressures—over § psi——are not recom-
mended. Most superchargers available for the VW give 2 maximum
boost pressure (pressure above atmospheric) of about 4 to 7 psi.

SUPERCHARGER TYPES
Superchargers available for the Volkswagen include the Roots type,
andl the sliding. or rotury vane 1ype. While both are so-called positive

Principle of Roots svper
charger. Twe lobes are
geored togelher and ralale
in exost phato with very lifile
clearance, withow! actualy
tewching cach ather, The
The Rest supercharges by
disploging, ne! by intoraal
campresion.
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displacement blowers there is a distinct difference in operation between
the two.

The Roots type does not operate with internal compression — it
merely displaces a cerlain volume of gas mixture. If this displaced
volume is in excess of the normal requirements of the engine, pressure
builds up in the manifold. The accompanying illustration shows the
principle of a Roots type blower. The two-lobe rotors (some have
three-lobe or four-labe retors) are so shaped that they intermesh with-
out actually touching each other as the supercharger revolves. Effi-
ciency depends on precision in manufacture: the smaller the clearances
between the individual rotors (normally between .004 and 008 in.)
and between the rotor tips and the housing, the less the gas leakage
and blow-back and the higher the efficiency. This type is very popular
for its reliability.

The MAG suvperchorger of the Reats lype instolled in o sedon, Manuwlocdlured by
Mofosacoche ia Switrerlond it uses o 32 mm Solex corburetor. Moto throkle linkoge

and lubricator.
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Tho MAG Reets-type supercharger. For YW .nd'npﬁt_m the ﬂriv#ng pulley It closer
fo. the superchorger howsing than shown, as appaaring below.

Diogrom showing MAG supercharger installotion for o Kormann-Ghia, An elbow.
fype oir cloanor odapler is wred. Compare this with the sadan insfallalion on
poge 62,
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The MAG instoliotion in o Tromporter. A low boos! compressar, ils vie dees nof affee? ergine
refiobilitg, Note lubriveter,

Roofs characteristics of delivery are such that a positive mamifold
pressure can be maintained (with wide open throutie) throughout the
usable speed range of the ¢ngine. The Reols supercharger usually 1s
driven at about engine speed and docs not require a great amount of
internul lubrication. [1 is not neisy in operation but does have a char-
acteristic whine, espectally al higher cpm, Due to the very close manu-
facturing tolerances of hoth the rotors and the driving gears (which
have to keep the rotors in exact phase to prevent them touching each
other), this supercharger is somewhat expensive,

The sliding-vane 1ype supercharger, which is alse a member of the
positive displacement group, is shown in the accompanying (Hustration,
[0 contrast to the Reoty type, it operates with internal compression. It
is an cllicient type especially suitable for high boost pressures and
positive delivery at low speeds. The illustration shows how the vanes
are driven around by a drum placed eccentrically in the main drum,
After being drawn in, the mixture is compressed in the contractng
chamber as it is carried around within the main supercharger casing.

These superchargers are especially suitable where high hoost pres-
sures are required, Usually driven at engine speed (or slightly higher].,
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they affer the sdvantage of being almost completely silent in operation.
For trouble-free service and sealing, & ¢ertain amount of internal Jubri-
cation is required. Most superchargers of this type are built with their
own separale lubrication systems.

Cenmirifugal and axial flow supercharges are types which do find
some use on ather automaobiles, but 5o far have not been marketed for
the Volkswapen,

The US:mode Judion supercharger is o wvery populor slidingwvane tyge
blower operaling from inlernal compression as shown ebove. Carburator
seMing iz sfock cxcept for o imallor oir correction feol.
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measuring the amount of fuel injected per stroke, greater accuracy will
be obtained by averaging the fuel injection of several strokes. For
example, if ten full strokes yield from 2.5 to 3 cc of fucl, it follows
that .25 to .30 cc 1s cjected per cach siroke—which is within the limits
cited.

In making this test, remove carburetor cover and fill float bow] to its
normal level. Makers of the Txpress kit (Autotechnik) supply an ad-
justable accelerator pump rod. To accurately measure amount of fuel
squirted by the accelerating pump, they also supply the measuring tube
shown in accompanying drawing. This mecasuring tube is fitted to the
projection of the accelerating pump tube. To get the fuel up to the
lower marking, carcfully operate the throttle lever with short strokes.
Adjustment of the pump rod is correct if five full strokes lLift the fuel
level up to the top marking.

The manufacturer of the Express kit recommends the following ad-
justment seitings for cach 28 PCI carburetor (1192 cc engine):
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They further recommend changing the emulsion tube carrier. Full
instructions come with the kit. Chaoke control cables need not be con-
nected with this installation.

JUDSON SUPERCHARGER

The Judson Company also recommends using the single 28 PCI car-
buretor with standard settings, except for a smaller air correction jet
which they supply with their conversion kit (No. 140 Solex air correc-
tion jet).

It has been found that this provides the correct mixture ratio
throughout the specd range and that altering the size of the air correc-
tion jet instead of the main jet 1s more effective in obtaining the correct
fuel Zair ratio.

The company further states that the use of a larger carburetor (such
as the Selex 32 types) does very little in further increasing the per-
formance, due to the restricted porl size in the supercharger and the
narrow manifolding.

ENGINE RUNNING HOT

If, after fitting the supercharger, the engine tends to overheat, inves-
tigate the following: leak in induction system (engine tends to stall at
idling speeds); insufficient valve clearance; dirty carburetor; faully air
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