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Drive of Latham axial flow blower is simple and efficient flat belt.

Some basic facts and
a test of a New Type

of SUPERCHARGER
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used to increase engine power output,

perhaps the most fascinating is that of
supercharging. The practice of supercharging
dates back to 1902 when French automaker
Louis Renault patented an arrangement in
which a centrifugal fan blew air into the
mouth of the carburetor. As far as is known.
this device was never used and it was left
to two Americans, Lee Chadwick and John
Nichols, designers of the Chadwick cars. to
produce the first =uccessful supercharged car
in 1903, which, incidentallv, was the first
catalogue model to achieve an honest 100
mph. We are currently witnessing a national
revival in the interest of supercharging, which
is due in part to engines of greater efficiencies,
relative freedom from detonation and great
improvements in available fuels. All of these
factors have rendered modern engines ca-
pable of withstanding the intensity of heat
flow that supercharging involves.

To properly define supercharging, we must
state that the practice consists of forcing a
greater amount of the combustible fuel/air
charge into an engine than could he forced
in by atmospheric pressure and the pumping
action of the pistons. The engines of 20 or
more vears ago could barely stand normal
atmospheric density of the fuel/air charge
and in many cases, these engines were delib-
erately  or inadvertently throttled at the
carburetor, valves or both. As engine effi-
ciencies improved and the proportion of
destructive waste heat diminished according-
Iy, =0 the breathing capacity of engines in-
creased. Today, the waste heat has heen re-
duced to the point that we can afford to view
in earnest the possibilities of supplementing
the normal atmospheric charge density. In
other words, to supercharge. However, mere-
Iv because we know that one engine of rood
modern design can withstand the effects of
supercharging, it is the sheerest follv to be-
lieve that another engine of inferior design
will do likewise. To couple a supercharger
to an inefficient engine is courting disaster.

While we are discussing supercharging in
general terms, it is advisable to dig below
the surface a bit to see what goes on in a
supercharged engine and how it differs from
its normally-aspirated brethren. First, one
must realize that an engine-driven super-
charger for use in an automobile is without
question the most difficult of all supercharg-
er installations, This arises from the fact that
an automotive engine must be supremely
flexible within its limitations, and that there
is an infinite number of engine speed-to-load
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variations encountered in evervday driving.
This makes very compelling demands upon
the mechanism used to drive the supercharger
from the engine. And these demands upon
the supercharger drive svstem are never met
without power losses and inefficiencies. For
this reason and others covered later, a super-
charger installation on a passenger car using
rasoline as a fuel is, of necessity, a com-
promise between what we want and what
we can get.

Next, we come to the point of measuring
the amount of supercharge, or boost, and
here arises an understandable dilemma. We
hear of the number of inches of water or
mercury, inches of mercury absolute, pounds
per square inch gage, the number of atmos-
pheres absolute, percentage of boost and so
on, To eliminate most of the confusion, we
will refer to supercharge pressures in terms
of pounds per square inch gage (psig) and
percentages above atmospheric pressure. In
using percentage figures for our purpose, we
will assume the normal atmoespheric pressure
to be 15 psi. In doing this, there will he
those who believe that the supercharger pres-
sure output should be expressed as “gross
pressure output,” which takes into considera-
tion the fact that in all normally-aspirated
engines, there is a vacuum or “negative pres-
sure” in the intake system anvwhere below
the carburetor venturi, even when the throttle
is wide open. It is true that in order to show
a positive pressure, the supercharger must
first overcome the manifold vacuum. How-
ever, the carburetor of a normally-aspirated
engine and the carburetor or air inlet of a
supercharged engine all operate under at-
mospheric pressure conditions, so we'll stick
by our above-mentioned weapons.

The question also arises regarding the
point in the intake system at which pressure
readings should be taken. Most supercharger
manufacturers specify pressure output that
is measured at the supercharger discharge
volute, believing that this will show their
product to be more efficient than others.
However, pressure readings taken at the dis-
charge volute do not take manifolding re-
strictions into consideration and, in some
cases, readings taken at the discharge volute
may take advantage of the velocity of the
fuel/air charge, which is converted into
additional pressure. In dealing with relatively
low supercharge pressures, as we are here, it
will later be shown that maximum power and
torque outputs vary substantially as the
intake manifold supercharge pressure. How-
ever, as the intake manifold pressure in-
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creases above a certain point, the gains in
power and torque diminish in terms of per-
centage, This shows that discharge volute
pressure actually has very little in common
with power output, and that intake manifold
pressure and power output are quite closely
related. For this reason, a hole was drilled
and tapped in an intake manifold port branch
at right angles to the flow of fuel/air charge
so that actual intake manifold pressures were
recorded and the velocity of the gases did
not influence our pressure readings. Any
other method of pressure measurement would
merely detract from the efficiency of the
supercharger in view of the pressure output
in relation to the power increase.

Theoretically, it is possible to increase the
power output of an engine by as much as
236 percent by a 200 percent (3o psig) or
more supercharge. In practice, this figure has
been accomplished only with considerable
freedom in the design of the engine and the
choice of fuels. For the sake of reliability in
some highly-developed racing engines, the
amount of power increase due to supercharg-
ing is usually kept between 150 and 200
percent over a similar but unsupercharged
engine. With a basically sound and properly
modified competition-type passenger car en-
gine using methyl alcohol as a fuel, a power
output of the order of 100 to 125 percent
of the normally-aspirated output is about

Stator case, left, shows rows of stationary vanes with clock-
wise helix. Rotor, right, has vanes in counter-clockwise helix.
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maximum for sustained full load operation,
but this can easily be exceeded for short
periods with a fair degree of reliability. With
present-day gasolines and a basically sound
engine, a power increase due to supercharg-
ing of 50 percent above the normallyv-aspi-
rated output is on the borderline for sustained
full load operation. A figure of from 33 to
45 percent above the normally-aspirated
output will usually result in trouble-free per-
formance with a good engine. Such power in-
creases are accomplished by very substantial
zains in volumetric efficiency and raising the
point in the engine speed range at which max-
imum volumetric efficiency is obtained.

If such power gains are possible by super-
charging, why is it that superchargers are
not installed at the factories in order to
raise the power of an existing engine or per-
mit the use of a smaller engine with the
came power output? One word—cost—an-
swers this question. From this standpoint, it
costs far less to make even major changes
in existing designs than it would to manu-
facture and install a supercharger. Therefore,
the widespread use of superchargers by auto-
mobile manufacturers has never and will
never be a reality. This places the automo-
tive supercharger as an accessory and, except
for a few scattered examples, an accessory it
will most likely remain. But accessorv or
not, the great possibilities of supercharged
engines are powerful factors in their favor.

There are those who believe that a super-
charger, in one fell swoop, will overcome
all the inherent deficiencies of an engine
and is the only answer to their pravers for
more power, This is wishful thinking. While
a supercharger will result in a power in-
crease due to a great increase in volumetric
efficiency, it brings with it some problems
of its own that are sometimes extremely
difficult to overcome. For example, let’s
look at the mechanical efficiency of a
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supercharged engine. As the intake manifold
pressure is increased, the absolute {riction
losses within the engine itself increase only
a slight amount. However, the power re-
quired to drive the supercharger varies almost
directly with the manifold pressure and
the net result is that the mechanical effi-
ciency of a supercharged engine is, with
rare exceptions, lower than a normally-
aspirated counterpart. Also, as the manifold
pressure increases, so does the temperature
of the fuel/air charge. When this occurs, as
it alwavs does even with elaborate inter-
coolers between the supercharger and the
engine, we run into a situation like this:
At manifold pressures of about 50 percent
above atmospheric, the temperature of the
fuel/air charge increases substantially with
gasoline, causing expansion of the charge,
and although the manifold pressure may be
fine, the density, or weight of the charge
entering the engine is actually decreased.
This is the point at which the rule of
diminishing returns becomes effective, caus-
ing a levelling-off of the power curve in
relation to manifold pressure. For all prac-
tical purposes, this is not encountered when
straight alcohol is used as a fuel due to its
much higher latent heat of vaporization and
the extra-rich mixture ratios that can be
used without losing power.

But such events are only the beginning. If
we raise the manifold pressure to ;o0 per-
cent above atmospheric (714 psig), the maxi-
mum cylinder pressure will be increased
almost 63 percent; the increase of heat flow
to the cooling water, in terms of horsepower
loss, will increase about 54 percent; the
cylinder pressure at the time the exhaust
valve opens (exhaust release pressure) will
be increased about 100 percent. And many
people believe that a 50 percent supercharge
is identical with raising the compression
ratio 50 percent from, sayv 8 to 12 to I.
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From a detonation standpoint, a 30 per-
cent supercharge is actually equivalent in
effect to raising the compression ratio from
8 to about 10.3 to 1 in a normally-aspirated
engine, or less than 3o percent. This interest-
ing peint is brought about by the increase
of fuel air temperature at a 50 percent
boost pressure and the fact that the larger
combustion chamber volume with a com-
pression ratio of 8 to 1 and a 50 percent
boost is, from a combustion efficiency stand-
point, less efficient than with a normally
aspirated engine and a 12 to 1 compression
ratio. This is enough to confuse anvone
but nonetheless can be substantiated. In
somewhat simpler terms, this means that a
50 percent boost is roughly equivalent to a
29 percent increase in compression ratio,
not in actual power output but in combus-
tion efficiency and the tendency to detonate,
both of which are more-or-less limiting
factors of power output.

Another point that needs clarifving is
that in a supercharged engine, the manifold
pressure rises above atmospheric only as
the carburetor throttle approaches the wide
open position. Below a point of about 73
percent of full throttle, a supercharged en-
gine, like a normally-aspirated engine, oper-
ates with a vacuum in the intake system;
carburetor, supercharger, manifold—the whole
works. Thus, positive manifold pressure is
available “on demand”™ as the throttle open-
ing increases because the throttle acts as a
“gate,” increasing or decreasing the amount
of fuel/air mixture admitted to the engine.
When operating under “cruise” conditions or
others requiring a small amount of throttle
opening, the fuel/air distribution in a super-
charged engine is very apt to be worse than
in a normallv-aspirated engine because of
the increase of distance to the cvlinders and
the fact that “wet spots” of condensed and
collected fuel are not uncommon in the
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supercharger itself. As the manifold pressure
increases, the fuel/air distribution improves,
but only by virtue of the manifold pressure,
not because the basic manifolding efficiency
is any better.

For this reason, and others, a super-
charged engine will always show improve-
ments in power output as the engine’s basic
cfficiencies are improved. Items such as in-
take manifolding, an efficient exhaust system,
changes in valve timing, the matching and
polishing of ports and manifolds and the
polishing of combustion chamber surfaces
should not escape attention if a “maximum
effort” is to be made with a supercharged
engine. These special parts and processes
will show as much improvement in a super-
charged engine as in a normally-aspirated
engine. One item of supreme importance is
the ignition system, which should be the
best obtainable to withstand the increase
in cylinder pressures without misfiring or
other malfunctions. In the matter of com-
pression ratios, as long as we're dealing with
gasoline, the actual measured compression
ratio should be kept at or below g to 1
with an efficient overhead valve engine and
below 8 to 1 with a flathead. That is with
a 30 percent boost. Higher ratios and boost
pressures have been used together with gaso-

act of admitting the fuel and air together
into the supercharger, rather than air alone,
will reduce the temperature of the charge
by about 3o percent. With straight alcohol,
the temperature can be reduced to ambient
or even below. In terms of peak power out-
put with a so percent supercharge and
gasoline, a gain of about 20 percent can be
realized by placing the carburetor on the
suction side of the supercharger. Below peak
power, the difference is slightly higher. This
practice also allows the carburetor to func-
tion in a normal manner and is, from an
all around practical standpoint, better than
pumping air only through the supercharger
and into the carburetor.

The method of driving the supercharger,
by no means to be overlooked, is most cer-
tainly a critical point. Gears and shafts,
chains, belts have all been tried and all
have their limitations, especially if the
supercharger is to be rotated faster than the
engine. A positive gear and shaft arrange-
ment imposes tremendous loads upon all
components including the supercharger, due
to violent acceleration of the engine, upshifts
and deceleration. The same goes for a chain
and sprocket drive, which, even with an
elongated timing chain presents a lubrication
problem. Furthermore, an exposed chain is

the combustion pressure and temperature
rise, the plugs and exhaust valves are very
apt to become sources of pre-ignition. It may
be entirely necessarv to carry two sets of
plugs, one set for cityv driving and a
“colder” set for use on the highway. Usually,
with up to a 50 percent boost, a plug that
is one step ‘“colder” than for the stock
engine is all that is required for general
use. For hard and fast highway driving or a
trip to the drag strip or straightaway course,
a plug that is three steps “colder” than the
stock plug should work quite well.
Unfortunately, we can’'t change exhaust
valves as easily as the plugs can be changed.
But we can make sure that the basic engine
design has not overlooked or neglected ex-
haust wvalve cooling. For example, exhaust
valve seat inserts are not desirable because
they cause a valve head temperature increase
of about 300 degrees F. Removable valve

guides increase valve head temperatures by

about 200 degrees F., as compared with
integral valve guides. Also, it’'s a good
idea to make sure that engine cooling water
gets as close as possible to the valve seat
and port. Furthermore, a large diameter ex-
haust valve is not compatible with low valve
head temperatures or rapid heat dissipation.
For this reason, exhaust valves should be

For 3rd
bulklhead of Ford manifold were removed
to increase area by 509, Net gain—z bhp.

test, center section, dividing

line to be sure, but in most cases, they
haven't found all the pieces vet. So for
maximum reliability and longevity along
with very good performance, the compres-
sion ratio should be kept within these seem-
ingly moderate limits.

The 1924 Duesenberg race cars contained
a contribution to supercharging that had
universal and far-reaching results. This con-
sisted of merely placing the carburetor on
the suction side of the supercharger. Until
this development, a pressurized carburetor
was always located between the supercharger
and the engine. The effect of this simple
maneuver was that the fuel/air distribution
between cylinders was improved and the
fuel was churned inte a homogenous mixture
with the air by the supercharger, greatly
improving vaporization. But most important
of all, the latent heat of vaporization of the
fuel was utilized to limit the temperature
rise within the supercharger and intake mani-
fold. This meant a substantial increase in
weight of the fuel/air charge delivered to the
engine, a reduction of the power required
to drive the supercharger and a reduction in
temperature of internal danger points, such
as exhaust valves and spark plugs. With a
50 percent supercharge and gasoline, the
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Right-hand carburetor is drilled for ven-
turi and manifold vacuum for ignition ad-
vance. Fitting is for fuel overflow drain.

extremely dangerous in case of breakage.
A gear or chain layout also has the disadvan-
tage of sometimes being foo positive. In
other words, a certain amount of slippage
between the engine and the supercharger
can be a good thing because it certainly
reduces by a considerable margin the stresses
and strains imposed on the drive components.
All of this reverts to a belt drive in one
form or another. The main disadvantage
here is that a rubberized flat or V-belt is
quite limited in its power-transmission ability.
Consequently, multiple belt installations be-
come necessary, which are rarely successful
in all respects due to the variance in belt
circumference, even in so-called “matched
sets.”” A single belt would seemingly be the
best compromise but this requires a low
amount of power to drive the supercharger.

When dealing with gasoline in a super-
charged engine, the spark plugs and exhaust
valves can be real troublemakers. The plugs
and exhaust valves must work under a
much wider heat range in a supercharged
engine than in a normally-aspirated engine,
especially if the engine is used on the street
and highway. Under conditions of partial
throttle and load, everything may be dandy,
but when the pressure is cranked on and

Rear of blower showing blower-to-mani-
fold adaptor, volute and manifold fittings
for pressure readings from both points.

kept at fairly small diameters and should not
be lightened extensively. In most overhead
valve engines, these conditions are pretty
closely kept, but with a flathead, pre-ignition
could quite easily develop with a so percent
boost. In a supercharged competition alcohol
burner, the spark plug and exhaust valve
problem doesn't get critical until boost pres-
sures of 15 psig or more are reached.

The foregoing was certainly not meant
to frighten anyone away from the very real
and practical benefits of supercharging. In-
stead, 1T wanted to show that supercharging
is a rather complex science and that some
serious consideration should and must be
given to the important points before any
supercharger installation can be considered
complete and efficient.

We're probably all familiar with the
various types of superchargers now in use
but it seems advisable to dig into their
pressure characteristics and capacities. For
example, the pressure output of a centrifu-
gal supercharger varies as the square of the
supercharger shaft speed, which obviously
means that at low engine speeds, the pres-
sure output is poor. Unless of course, the
impeller speed is governed by a wvariable
step-up arrangement in order to keep the

19

Get It At ==> http://www.HotRodA rchives.com



SUPERCHARGE FOR POWER continued
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Latham kit for ohv Mercury. Ohv Ford V8 kits contain modified steady-rest. Here it is, just bolt it on.

impeller speed higher in relation to engine
speed. In this type, the tip speed of the
impeller is vitally important, a peripheral
speed of 1300 feet per second being con-
sidered maximum for efficient pressure de-
liverv. Incidentally, the pressure build-up
of this type is due to a conversion of the
velocity of the fuel/air charge leaving the
impeller tip. In highly specialized centrifugal
units, a pressure output of 400 percent
(6o psig) is possible. Even at this pressure,
the power required to drive the unit is
relatively low and the efficiency of the super-
charger is quite good given correct design.

The Roots type supercharger may be
likened to a gear pump and it operates in
the same way. The fuel and air passing
through the supercharger is in excess of the
piston  displacement for each revolution,
consequently a positive pressure is built up
within the manifold and not within the
supercharger itseli, When a Roots type of
proper displacement is used in a single-stage
apolication, the maximum pressure will only
voev rarely exceed a 1oo percent boost (13
psig). Due to a “slip loss” between the rotors
and case, the volumetric efficiency (and
the pressure output) of this type reaches a
maximum (about 8o percent volumetric
efficiency) at a supercharger shaft speed
of about 4000 rpm and remains constant
thereafter. At a shaft speed of about 2300
rpm, the volumetric efficiency of the super-
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charger is reduced to around 635 percent,
which means good pressure output at rela-
tively low engine speeds. A shaft speed of
10,000 to 12,000 rpm is considered maximum
for this tvpe. With a 100 percent boost,
the horsepower required to drive the Roots
varies from about 3o for the smaller units
to 8o or go for the larger units, consequently
a rugged, dependable drive is essential.
With the eccentric vane tvpe, high maxi-
mum pressures of the order of 200 per-
cent (30 psig) are obtainable in single stage
applications and low speed pressure output
is quite good. However, this is offset by the
fact that the vanes must slide in the ec-
centric drum and they must either rub
against the bore of the case or they must
have “feet” to follovy the contour of a
cam. In either case, the internal iriction plus
the actual compression of the fuel/air charge
within the unit generates heat, a very un-
desirable alien, which expands the fuel/air
mixture and lubrication of the sliding and
rubbing components, while not only desir-
able is quite difficult to achieve. Also, the
eccentricity of the rotating drum and vane
assembly, in relation to the bore of the
case, causes an unbalanced condition at all
speeds and to keep this factor within reason-
able limits, the unit must be made rather
large and rotated at relatively low speeds.
Qur tests are concerned not only with a
new brand name of supercharger but with a

type that is new for automotive applications.
It is the Latham axial flow supercharger.
The axial flow principle has been in use
for many vears in turbines and fluid pumps,
and more recently in gas turbine engines,
aircraft and otherwise, in which the axial
flow unit serves in the capacityv of com-
pressor or supercharger. As the term im-
plies, the flow of air, gases or fluids is
parallel to the axis of the rotor.

The Latham axial flow supercharger rep-
resents two distinct forward steps in the
development of the type. First, the Latham
unit iz relatively small, light in weight and
with a lower power requirement for the
amount of boost, which makes it a very
logical prospect for automotive applications,
Second, and undoubtedly more important for
the entire field of axial flow turbines, pumps
and compressors, the Latham unit contains
a patented method of construction consist-
ing of pre-formed rotor and stator blades
that are positively and accurately locked in
place so that they cannot become dislodged
due to centrifugal forces or heat. The latter
point has been and still is an extremely
difficult nut for designers to crack with
the natural consequence that the cost of
producing axial flow units is astronomical.
The design of the Latham supercharger
makes it possible to reduce manufacturing
costs to the point where it is well within
the realm of reason.
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Horsepower, torque, manifold pressure curves for tests. Results were very encouraging.

Basically, the Latham unit consists of a
stator (stationary) and case assembly and
a rotor assembly. In the stator and case
assembly there are 10 or more rows of
stationary, inwardly pointing radial blades
with uniform spaces between each row.
Front and rear end-plates form the inlet
and discharge volutes, respectively, and these
are also machined to accept a pair of rotor
bearings. The stator and case assembly is
held together by four external fore-and-aft
drawbolts. The rotor assembly also contains
10 or more rows of radial blades with uni-
form spaces between each row, but these
blades point outward and upon assembly,
fill the gap between the rows of stator blades.
The rotor assembly is also held together
by four drawbolts. A stub shaft, each car-
rying a mounting bearing extends from
both ends of the rotor. The forward stub
shaft also carries the supercharger drive
pulley. The result is that there are alternate
rows of rotor and stator blades with a small
space between each.

JUNE 1956

The pre-formed rotor blades form a pitch
angle in relation to the rotor axiz and the
stator blades do likewise. The pitch angle
of both rotor and stator blades diminish
from front to back, which means that the
rear blades get more of a “bite” than those
in the front rows. The purpose of the rotor
blades is, of course, to force the fuel/air
charge into the intake manifold, while the
stator blades help maintain the direction of
flow substantially parallel to the rotor axis.
For this reason, the stator blades face in the
direction opposite the rotor blades. Also,
the rows of rotor and stator blades are
staggered, in relation to each other, to pre-
vent “surges” and “pulsations’” in the so-
called critical speed ranges.

The supercharger inlet volute is at the
front and for normal passenger car installa-
tions, mounts a Carter YH sidedraft car-
buretor on each side of the wvolute. The
carburetor venturi is 1744 inches in diameter
and the throat size is 114 inches in diameter.
These are similar to those used on six cyl-

inder Chevrolet Corvettes and Nash-Healeys.
The carburetor throttles work in unison with
the interconnecting linkage passing beneath
the stator case. The discharge volute of the
supercharger assembly bolts to either a two-
or four-barrel stock intake manifold by
means of an adaptor. (For flathead Ford or
Mercury V8 engines, a special manifold is
supplied in the installation kit.) The super-
charger is supported at the front by a spe-
cial bracket.

The method of driving the supercharger
is as simple as it is effective. A special
pulley of fairly large diameter (depending
upon the final drive ratio desired) is bolted
to a slightly modified crankshaft pulley and/
or vibration damper. This pulley lines up
vertically with the supercharger drive pulley,
which is quite small in diameter. The belt
connecting the two pulleys is a Gilmer flat
belt 114 inches wide, which is made up of
very fine braided steel wire cables that are
surrounded and bonded to a neoprene strip.
This strip, in turn, is bonded to a textured
nylon friction surface that contacts the drive
and driven pulleys. A spring-loaded idler
pulley is interposed between the drive and
driven pulleys to maintain proper belt ten-
sion, Most of the people who witnessed the
tests at first laughed at the flat belt idea.
As the tests progressed, the vaks were on
them. This type of flat belt will not stretch
perceptibly due to the steel cables and the
nvlon friction surface should, with proper
installation, last indefinitely and this ma-
terial gets an excellent “bite” on the pulleys.
Another advantage is that this type of belt
is very flexible, being only about .o70 of an
inch thick, and this permits a good degree of
“wrap" around the small diameter super-
charger pulley, which in turn, reduces the
amount of slippage at this source. A similar
arrangement but with V-belts would require
a crankshaft pulley diameter of about two
feet in order to maintain the same drive
ratio. Factory tests have indicated the belt
life to be in excess of 30,000 miles when
installed on a passenger car and at steady
speeds, slippage is of the order of from one
to two percent, a very nominal figure. Our
tests merely confirmed these findings. The
use of this belt also indicates that the power
required to drive the supercharger is indeed
low (about 1o horsepower) for the amount
of boost.

In operation, the supercharger rotor as-
sembly is the only moving part and does not
contact any other part, aside from the pair
of durable precision Norma-Hoffman ball
bearings. A grease fitting is provided at each
bearing for occasional lubrication. Another
interesting fact is that with the exception
of the bearings, the entire supercharger—pul-
levs, stator and case assembly, rotor as-
sembly, shafts, drawbolts, nuts and wash-
ers—is constructed from prime aircraft grade
wrought aluminum alloy. This not only
affects light weight but also causes thermal
expansion of the various parts to be as
nearly equal as possible.

This supercharger is a product of its in-
ventor, Norman R. Latham, owner of the
Latham Manufacturing Company of West
Palm Beach, Florida, and has been the
subject of several applications for design and
manufacturing patents. The supercharger is
indeed a work of art in design, construction,
simplicity and workmanship and reflects an
attention to detail that is compatible with
products of only the highest precision.

For our tests we selected a 3% inch bore,
3.3 inch stroke, 292 cubic inch 1956 Ford
overhead valve V8 engine, which by virtue
of its relatively low compression ratio of 8 to
1, was considered almost “ideal” for our
purpose. The engine was new and totally
and completely stock except that the cylinder

(Continued on page 56)
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BEFORE YOU BUY A MUFFLER .

LOOK AT
THE INSIDE!
W).

SEE AND COMPARE
THE ALL-NEW

POWER-PAK
MUFFLER

UP TO 3 TIMES °
LONGER WEAR! n

* NEW! “ARMOR-CLAD" seamless
case — noseams — no ridges — no
grooves, prevents rusting out, blow-
ing out.

* NEW! “T-BEAM" center core-
shaped like structural T-Beam
won't sag—warp—rattle.

® Finest quality Owens-Corning fibre
glass— better muffling — better tone
—longer life.

® Double reinforcing end cups on

h ends.

® Double wrapped core to keep fibre
glass from blowing out.

¢ Precision fitting connectors—guard
against leaks, rattles.

SEE YOUR DEALER TODAY!
BABE'S MUFFLER SERVICE
808 The Alameda, San Jose, Calif.
Del Monte Ave., Seaside, Calif.

BUD & BOB'S MUFFLER SERVICE
5333 5. Western Ave., Los Angeles, Calif.
WESTERN DEALER INQUIRIES INVITED

Write Dept. HR-6—Calex Distributing, Inc.
Compton, California

GENE ADAMS’ 360 HP OLDSMOBILE

Turning 106.38 mph at Santa Ana drags on pump gas.

This car, the most outstanding Olds in drag racing, uses
the ENGLE No. 95 competition cam reground from stock,
heat treated and electro-moly coated for extreme re-
sistance to wear, price $45.00 exchange, send 10c for
specifications and prices on all 0.H.V. and flat head cams.

ENGLE RACING CAMS

BOB 14th 5t., Santa Monica, Calif. (Racing Cams since 1941)

WINNERS SAY:

Russell Trophies are tops
because they are specifical-
ly styled for hot rod, stock
car, motorcycle and all
auto races. We invite club
and association inquiries.
Send for free Catalog No.
HR-1.

RUSSELL TROPHIES

312 K. P. Building
Des Moines, lowa

continued from page 21

SUPERCHARGE FOR POWER

bores had been increased to permit a piston
skirt-to-cylinder wall clearance of .0o5 of an
inch. Nothing else was touched. In stock
form, it was equipped with a stock Holley
four-barrel carburetor. For our tests, it was
run without a fan, generator, air cleaner
and fuel pump. For the first test, standard
18 millimeter Champion 870 spark plugs
gapped to .035 of an inch were used and
the initial spark advance was set at 10
crankshaft degrees before top center giving
a total advance of 35 degrees before top
center. The premium pump grade gasoline
used was a brand available anywhere in
the country. The fuel/air mixture ratio was
corrected to produce maximum power. SAE
30 Valvoline lubricating oil was used for
all tests. Cooling water temperature was
maintained at 160 degrees F. Stock exhaust
manifolds were used, which discharged gases
into two large diameter collectors. The tests
were conducted at the Edelbrock Equipment
Company of Los Angeles, who graciously
loaned us the use of their 300 brake horse-
power Clayton engine dyvno and facilities.

For the first test, the engine was run in
its stock condition to give us basic figures
from which we could later plot power and
torque curves with and without the super-
charger. Our runs started at 2000 rpm, pro-
gressing in 500 rpm increments until 5000
rpm  was reached, which was past peak
power with the stock engine, In any event,
the valves floated at 5200 rpm which negated
running bevond soc0 rpm. To eliminate
the possibility of errors from creeping in,
we made at least two runs at each rpm.

The first test showed a maximum of 163
brake horsepower for the stock engine, which
was developed at 4400 rpm. Maximum torque
was 235 pounds-feet at 3200 rpm. At 2000
rpm, the brake horsepower was 6o, the
torque was 158 pounds-feet. At jooo rpm,
the brake horsepower was 130, torque was
234 pounds-feet. At gooo rpm, the brake
horsepower was 160, torque was 220 pounds-
feet. At soco rpm, the brake horsepower
was 150, torque was 162 pounds-feet.

For the second test, all the pieces for the
Latham supercharger kit were installed on
the engine. The kit included the supercharger
assembly with the idler pulley, carburetors
and throttle linkage assembled into one
unit, a slightly modified crankshaft pulley,
the supercharger drive pulley, the Gilmer
drive belt, a modified fan and water pump
pulley, supercharger front support plate,
carburetor choke cables, throttle rod exten-
sion, a pair of Hellings dry-mesh air clean-
ers, fuel line extensions, a length of flexible
radiator hose, supercharger-to-intake mani-
fold adaptors, lengths of #q; inch and 1
inch vacuum hose and all the necessary nuts,
bolts, washers, gaskets, etc., to make the
installation in a passenger car. The choke
cables and air cleaners were not used. The
right hand carburetor was fitted with a
“Y" vacuum take-off, one branch of which
was connected to the carburetor venturi, the
other connected to the carburetor body just
above the throttle valve. The other end of
the “Y" take-off was hooked up to the
primary ignition advance diaphragm case.
The left hand carburetor contained a fitting
below the throttle valve that registered inlet
volute vacuum. This was hooked up to the
secondary wvacuum diaphragm case on the
Ford ignition. Another fitting in the right
side of the inlet volute was for a line to the
vacuum booster pump of the Ford fuel and
vacuum pump assembly for proper wind-
shield and power brake operation. This was
not used, so the hole was plugged. Install-
ing and adjusting the supercharger for the
first time took about three hours, which

was simply a case of removing the stock
carburetor and installing the kit according
to the wvery explicit instructions. All the
parts went together as was intended. No
surgery, torch work or modification of any
kind was necessary., To check the super-
charger pressure output, a pressure line was
led from the aforementioned drilled and
tapped hole in the number six cvlinder in-
take manifold branch to a wvery sensitive
manifold pressure gauge that was calibrated
in inches of mercury absolute. Another line
was hooked up from the discharge volute
to a similar gauge. This permitted a close
check between the discharge volute pressure
and the actual manifold pressure. The only
other change to the engine was to replace
the Champion 870 spark plugs with a set
of 86o's gapped to 028 of an inch. These
were one step “colder”. The engine-to-
supercharger drive ratio was 5.7 to 1,
meaning that at an engine speed of 5000
rpm, the supercharger rotor would be turn-
ing at 25,850 rpm,

Before anv serious runs were made, the
fuel/air mixture was very closely observed
under full load conditions and was found to
be 13.8 with the standard Carter metering
rods and jets. For the purpose of our full
throttle, full load dyno runs, I considered
this too lean and I didn’t want to “cook"
anything, although it might have been
satisfactory for street operation with short
periods of full load. Accordingly, the meter-
ing jets were removed and bored from .08g
of an inch to .096 of an inch. This brought
the fuel/air mixture to 12.9. A mixture
ratio of one pound of gasoline for 13 pounds
of air is considered correct for maximum
power in most cases. For the best fuel
economy, a better plan would have been
to reduce the diameter of the power step
on the metering rods by 007 of an inch.
This would have assured a good economy
mixture ratio for “cruise” conditions and
would have enriched the mixture sufficiently
for maximum power upon demand. But we
were concerned with output, not economy,
s0 the jets were bored instead.

The second test showed a maximum of 210
brake horsepower at soco rpm and 282
pounds-feet of torque at 3ooco rpm. At
2000 rpm, the power was 103, torque was
267 pounds-feet. At 3ooo rpm, power and
torque were 163 and 282 pounds-feet, respec-
tively. At gooo rpm, the power was 200,
torque was 267 pounds-feet. At 3000 rpm,
the power was 210, torque was 223 pounds-
feet. This means a gain of 6o brake horse-
power or 4o percent at 3000 rpm and an
increase of 48 pounds-feet of torque or
20.5 percent at 3ooo rpm due to the Latham
supercharger. Also, the speed at which maxi-
mum power was developed was raised 6oo
rpm or 13.6 percent. A couple of runs were
made at 1500 rpm, a speed that is well
below the stall speed of most automatic
transmissions. At this point, the engine pro-
duced 67 brake horsepower and 239 pounds-
feet of torque, a most creditable performance.

The manifold pressure output at the
various check points was as follows: At
1500 rpm—7I.25 Ppsi; 2000 rpm—2.5 psi;
3000 rpm—3.6 psi; 4000 TpmM—4.7 psi;
5000 rpm—~6.5 psi. Thus the pressure curve
of the Latham unit, as can be seen on the
accompanying chart, resembles the pressure
curve of a -centrifugal supercharger quite
closely. At 000 rpm, a positive manifold
pressure of 6145 psi is equivalent to a 43.3
percent boost. At 2000 rpm, the brake
horsepower power increase was a whopping
72 percent; at 3ooo and 4ooc rpm, the gain
dropped off to 25 percent, and again in-
creased steadily after 4300 rpm. The torque
output of the supercharged engine represents
a gigantic jump of 72 percent over the
stock engine at 2000 rpm. From 3000 to
soco rpm the torque curve with the super-
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charger is substantially the same shape as
the stock engine, but 20'% percent higher
at 3000 rpm to 37.6 percent higher at 5000
rpm. In terms of car performance, this means
excellent acceleration with a verv consider-
able gain in top speed. The pressure output
at the discharge volute was as follows: At
1500 rpm—I1.7 psi; 2000 rpm—4 psi; 3000
rpm—;5 psi; 4000 rpm—_8 psi; 5000 rpm—
11.5 psi.

For the third test, the intake manifold was
removed and the center section of the super-
charger adaptor and manifold were cut out,
hown in an accompanying photo. This
was done strictly on speculation to see if
any actual flow restriction existed at this
point. A blast on the dyno revealed a very
slight gain; at 4000 rpm, a one brake horse-
power increase, at o000 rpm, a two brake
horsepower increase, otherwise no gain. It
was hardly worth the effort and there's a
zood chance that the flow characteristics
were upset at partial throttle openings.

Excessive heat, being the prime enemy of
a successfully supercharged engine, is best
zotten rid of by the most convenient and
expedient means. During our tests however,
no attempts were made to reduce the heat
incurred during engine operation. If the
exhaust riser in the intake manifold had been
blocked off, about a two percent gain in
power would have been realized. By the
same token, a well-designed set of “scavenge”
tvpe exhaust headers would probably show
a 1o percent increase. And most certainly,
a good reground camshaft would be respon-
sible for at least another 12z percent, as
well as adding about 700 rpm to the peaking
speed. With the “full race” treatment, but
without disturbing the bore, stroke or com-
pression ratio, it is most reasonable to as-
sume that this engine with the Latham
supercharger could produce an honest, sus-
tained 280 brake horsepower on gasoline.

During the warm-up runs for the third
test, a head gasket was blown which iz an-
other rather critical point with a super-
charged engine, A pair of new gaskets were
installed after thev were spraved on both
sides with silver enamel, which was allowed
to become “tacky”. The heads were tightened
to 8o pounds-feet. This cured the gasket
problem for good.

The one element of the Ford engine that
was not compatible with the supercharger was
the spark advance curve, and with the super-
charger, the engine was quite sensitive to
spark advance. Even if the advance curve
had been “tailored™ to the unblown engine,
it would have been completelv out of reason

with the supercharger. For all runs, the
spark was manually adjusted to produce
maximum power, with the result that it

was possible to lay out an optimum spark
advance curve, which iz included here, It's
entirely possible to reproduce this curve with
the stock Ford ignition, although a centrif-
ugally advanced, dual coil. dual point igni-
tion would be much superior. After holding
the engine in the 4oco to so00 rpm range

under full load for the better part of a
minute, the spark plugs appeared in good
shape, but a bit on the *“hot” side. For

sustained full load operation, a plug that is
one step “colder” should do the job, but
the Champion 860’s are about right for
general use.

Aside from the head gasket incident, opera-
tion of the supercharged engine was always
very smooth. It had a nice, crisp, sharp
sound to it and it was instantly responsive
to the throttle. Above 2000 rpm, the super-
charger was completely silent, except when
the engine was accelerated rapidly, which
was accompanied by a high-pitched whistle
for a couple of seconds. The front of the
supercharger case, even around the front
bearing, was alwavs cold to the touch. At
the bhack, the case was only slightlv warm
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due to the internal compression of the
fuel/air charge within the supercharger and
the transfer of heat from the exhaust heated
intake manifold. Incidentally, the heat rise
in any supercharger is directly proportional
to the supercharger efficiency. There was nev-
er, at any time, any indications of detonation
or pre-ignition at any speed or under any load
condition and this point alone is worth its
weight in uranium with a supercharged en-
gine. It's a certainty that the 363 rotor and
stator blades thrashed the fuel/air mixture
to a fare-thee-well, which is all to the good
in maintaining a homogenous mixture. For
this reason, and others described earlier,
fuel economy with the Latham supercharger
should be quite good, a point that doesn't
seem to exist with other supercharger in-
stallations. This thrashing action takes place
even without the drive belt, in which case,
the engine operates as a normally-aspirated
unit. After the tests, each component of the
supercharger was closely examined in a
fault-finding campaign. The only criticism
that arose was that the Carter carburetors
are a bit short of venturi area for maximum
top end power with the 292 cubic inch Ford
engine. This was pointed out by the fact
that at zooo rpm at full load, there was a

vacuum of four inches of mercury at the
carburetor base. This is not really a dis-
F in wview of the better engine

low and mid-range performance
and fuel economy obtainable with the smaller
venturi area, I feel sure that if the super-
charger drive ratio had been increased to
about 3% to 1, or the engine speed in-
creased to about 5500 rpm, we could have
ended up with a genuine 50 percent boost
with a power increase to match. However, a
40 percent power gain in the hand is worth
a 350 percent gain or more all over the
ground. And I for one would be perfectly
willing to sacrifice 10 percent in boost
pressure any day for complete dependability
in operation and performance.

The Latham unit is amazingly flexible be-
cause stages can be added or subtracted to
suit the pressure requirements  and piston
displacement of any standard or special in-
stallation.  Also,- these superchargers have
been rotated in excess of 40,000 rpm, which,
for a high pressure competition installation,
suggests a final drive ratio of between 614
and 7 to 1. Additional carburetion is no
problem either because the existing side
drafts can be replaced with carburetors of
larger venturi area and one or more down-
drafts may be added to the top of the inlet
volute as well. There seems no end of possi-
bilities with this unit.

The Latham supercharger is available for
the following cars as a complete installation
kit. The prices shown are F.O.B. West Palm
Beach, Florida. Flathead Ford V& and Mer-
curvs—=35470.50 (includes a special intake
manifold) ; Ford V8, 19354 through 1g36-
$5469.50; Mercury V8, 1954 through 1936
$4509.50; Chevrolet V8, 1955 through 1956—

$4 Cadillac V8, 19355 through 1956—$512.
With any of the above kits, there is no
interference with the hood or anv other

component. The supercharger assembly with
two carburetors, idler pulley, throttle and
choke linkage costs $393. Installation charges,
made only at the factory, vary from %1250
to $25. Ford Thunderbird and Chevrolet V8
Corvette kits are now in the wor but
prices have not vet been established. Any-
one desiring to furnish his own carburetors
may deduct between $40 and $s50.

Yeah, T know, it's still a lot of loot, But
the joyv of the Latham supercharger is that
a practically guaranteed 40 percent power
increase can simply be bolted on an engine
without any internal disturbances. How
simple can it get? To end it all, there's a
natural moral to this tale. To wit: “For
more GO, trv an axial flow!" Tt works.

ENG_INE}*ADAPTORS

« + « for most installations!

ADAPTOR

All O.H.V. V-8 Chevy
engines to all Ford
products from 1932-
1953.

#5853.... $4250

ADAPTOR
KIT

All 0.HV. V-8 0Dlds
engines to 1932-'48
Ford & 48 to early
'§1  Merc Transmis-
sion. Moves starter
to right for steering

gear clearance, oil
by pass plate in-
cluded.

SEE YOUR DEALER OR WRITE FOR
COMPLETE ADAPTOR LISTING

Distributed By

MOON EQUIP. CO.

Phone OXford 6-4219

10935 5. Bloomfield Ave.
Santa Fe Springs 1, Calif.

EQUfPM[N}'

ERFORMANCE

b Hi-Performance
& DIRECTORY
EVER

Huge

New Not just an
1934 accessories
Editian

and parts

PAGE AFTER PAGE jam-packed catalog—pyt

with hundreds of photographs... 2 Compre-
charts...sketches. Everything you hensive ang
need o step up the speed, power, revealing
mileage and appearance of any directory,

stock car. An amazing new Do-
it-yourself” Directory — sent free!

LATEST “TRICKS OF THE TRADE™ REVEALED!
Little known hi-performance secrets are graphi-
cally explained fully! "Performance Tips” such as
how to increase motor life and safety; cut oil and
gasoline bills, erc. are included. Contains the latest
and finest speed conversion parts—everything from
a carburetor jet to complere super custom engines.

HEADQUARTERS FOR CUSTOM PARTS AND SUPPLIES
Be your own speed and economy engineer. Do it
yourself with top quality Newhouse products,
parts and accessories at greatest savings. Complete,
clear instructions with every shipment plus a satis-
faction-assured policy which makes Newhouse
headquarters for experienced speed and custom
enthusiasts from coast to coast

Worth its weight in gold ro
anyone wanting to increase
horsepower of any car.
You'll be amazed
at how it works!

POWER
CALCULATOR

Rush your name and address to us and we will send
you both "Directory” and Power calculator by re-
turn mail. Send only 25¢ (credited on first order)
to help cover postage and handling.
Newhouse Automotive Industries, Dept. 572

5805 E. Beverly Blvd., Los Angeles 22, Calif.
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