












































FUEL INJECTION

NE of the most important advance-

ments in carburetion systems for
competition engines was made when
Stu Hilborn developed the first success-
ful fuel injection system for engines of
this type. Stu’s idea was to eliminate
the restriction in carburetion systems
caused by the venturi in carburetors.
He wanted a system in which the re-
strictions to mixture flow to the cylinders
would be only those caused by the ports
and valves in the cylinder block or cyl-
inder heads. The only trouble with the
idea of eliminating the venturi was that
it would also eliminate the means by
which fuel was fed into the air that
enters an engine.

Fuel injectors are classified accord-
ing to the way their fuel system works.
The two basic types are “timed injec-
tion” and “continuous flow.” A timed
injection injector is one that injects a
metered quantity of fuel into a cylin-
der’s intake port or directly into the
cylinder at some point during the intake
stroke. This is the only time fuel flows
to the cylinder. A continuous flow in-
jector is one in which fuel flows contin-
ually into a passage through which air
flows to all an engine’s cylinders, or into
the intake passage for each cylinder.
Hilborn’s injector is of the continuous
flow type. Fuel enters the individual
passages as close as practicable to the
valves.

The air metering portion of Hilborn’s
injector consists of nothing more than
an individual passage for each cylinder

in which there is a butterfly valve with
which air flow can be controlled with
the accelerator pedal. Each passage has
an area as large as that of the port it
serves. These features reduce to the
minimum the resistance the passages
present to air flow. This means that
each cvlinder can induct as much air
as can pass through its intake passage
and past its intake valve.

The fuel supply system for Hilborn's
injector is a little more involved than
the air system. Because there isn’t any
means of creating a pressure differen-
tial in the air inlet passages that will
cause fuel to flow into the air streams
flowing to the cylinders, it is necessary
to spray the fuel into the air streams
under a positive pressure. Pressure for
this purpose is supplied by a special
positive-displacement pump driven by
the engine. The rate at which fuel flows
to the cylinders is regulated by a valve
actuated by linkage that connects it to
the throttle valve shafts. As the throttle
valves open, the fuel valve opens to per-
mit more fuel to low. From the valve
fuel flows through individual hoses to
nozzles in the air inlet housings. Al-
though the fuel valve regulates the rate
at which fuel flows to the discharge
nozzles, the method of metering the
fuel is by controlling its pressure.

The reason for using a positive-dis-
placement pump to deliver fuel to the
injector is to cause the fuel delivery rate
to increase in proportion to engine
speed. At low crankshaft speeds, when
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This fuel injector for flathead Ford V8 engines was Stu Hilborn's first production madel.

the engine doesn’t require much fuel,
the delivery rate is low; at high crank-
shaft speeds, when the engine needs a
greater quantity of fuel, the rate is high.

The pump delivers a fixed quantity
of fuel at any given engine speed but
the pressure of the fuel at the regulat-
ing valve and the spray nozzles can be
varied by allowing part of the fuel to
return to the supply tank. This is the
method used to make the mixture de-
livered by the injector richer or leaner.
A return line between the pump’s out-
let and the supply tank has a special
fitting in which orifices of different sizes
can be installed. In this case the orifice
is nothing more than a hole drilled
through a round brass plug that fits
snugly in the fitting. All fuel that re-
turns to the supply tank must pass
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through this orifice. The smaller the
orifice, the less fuel that can return to
the tank, the higher the pressure will
be at the regulating valve and nozzles,
and the more fuel that will be delivered
to the cylinders. Therefore, to make
the mixture delivered by the injector
richer, a smaller orifice is installed in
the return line. To make the mixture
leaner, a larger orifice is installed.

In the pump is a spring-loaded valve
that opens when fuel pressure reaches
a certain value, This pressure is con-
siderably higher than the maximum
operating pressure that would ever be
required by the injector. The valve's
purpose is to provide an escape route
for fuel delivered by the pump when
the engine’s crankshaft is turning at
high speeds but the injector’s throttle
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This injector, for 265
and 283 Chevy’'s, is one
of Hilborn’s latest

units. It differs little
from the flathead Ford
model that started it all.

Hilborn’s injector for double rocker arm Hilborn makes several injectors for GMC
Chrysler has been on many record cars. blowers. This is one of the smaller ones.

valves and fuel regulator wvalve are
closed. The fuel returns to the supply
tank through a hose installed just for
this purpose. This condition occurs dur-
ing deceleration, such as when the driv-
er gets off the throttle at the end of a

" high-speed run or to decelerate for a
turn on a track. When engine speed
allows the fuel pressure to drop to a
value below that required to open the
valve, the valve closes and operation of
the injector returns to normal.

One of the main advantages of fuel
injectors of the Hilborn type is that
they have practically unlimited fuel
flow capacities. Whereas a carburetor’s

This low-silhouette, four-inlet injector
is the latest of Hilborn's blower units,
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fuel flow capacity is limited by its
needle and seat assembly or its main
discharge tube, an injector’s delivery
rate can be easily boosted by raising the
fuel pressure, or by adjusting its regu-
lating valve, or by using spray nozzles
that have larger orifices, or by utilizing
combinations of these things.

To meet the volume demands of dif-
ferent fuels and installations, Hilborn
makes eight different fuel pumps. The
largest of these will easily quench the
thirst of the largest, thirstiest hot rod

An injector makes a neat installation on
a blower; also, it can pass plenty of air.

Hilborn pumps can be driven in many
ways, such as by GMC blower's shaft.

engine. Regulating wvalves are engi-
neered to supply the demand of specif-
ic installations and spray nozzles are
made in many sizes.

Hilborn's first injectors were cali-
brated for alcohol and alcohol-base
fuels but now he also calibrates them
for gasoline. An injector is more difficult
to calibrate for gasoline than for special
fuels simply because less gasoline is
used. The smaller the quantity of fuel
used, the more difficult it is to meter
the fuel so the air-fuel ratios will be cor-
rect. Hilborn’s gasoline injectors oper-
ate satisfactorily on engines used for
drag racing, straightaway runs, sports
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Hilborn's fuel pumps are made in several
sizes to suit different volume demands.

car racing, and other types of compe-
tition but they are not intended to be
used on passenger cars for normal driv-
ing. The nature of their air and fuel
metering and control mechanisms make
them unsuitable for this sort of use.

ALGON INJECTOR

Another fuel injector for competition
engines is the Algon. Algon injectors are
made for several late model V8 engines
and CMC blowers. They are distrib-
uted exclusively on the west coast by
Vie Hubbard Auto Parts in Hayward,
Calif.

Algon injectors for naturally-aspi-
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rated engines have individual air inlets,
each of which has its own fuel spray
nozzle; a fuel regulating valve; and an
engine-driven pump. Their air control
system is very similar to that of Hilbom
injectors but their fuel system differs in
several respects. Fuel pressure is sup-
plied by a constant-pressure aircraft
pump that can be adjusted to deliver a
pressure anywhere within the range of
approximately five to sixteen pounds.
This is in contrast to the thirty pounds
for Hilborn injectors for naturally-aspi-
rated engines and sixty pounds for
blower injectors.

Fuel flow through the Algon’s regu-
lating valve is controlled by a tapered
needle that is moved back and forth in
an orifice by linkage connected to the
throttle valve mechanism. As the needle
is moved into the orifice the area be-
tween its sides and those of the orifice
becomes progressively smaller and the
quantity of fuel that can flow through
the valve also becomes smaller. Moving
the needle out of the orifice causes the
area to become greater and, conse-
quently, allows a greater quantity of
fuel to flow through the wvalve. Addi-
tional fuel metering is done at the dis-
charge nozzles with tapered needles
that are moved in or out of orifices by
rotating threaded caps to which they
are connected. Screwing a needle into
its orifice reduces the quantity of fuel
that can pass through the nozzle and
screwing it out of the orifice increases
the quantity.

Adjusting the Algon injector to ob-
tain the desired air-fuel ratio in the
engine’s cylinders is a three-step pro-
cedure. First, the pump’s delivery pres-
sure is adjusted. This is done before the
other adjustments are made because
changes in fuel pressure will have an
effect on the other adjustments.

Second, the needle in the metering
valve is adjusted by screwing it in or
out of its linkage to the position that
provides best idle and part-throttle
performance.

Third, the nozzle needles are screwed
in or out of their orifices to the positions

that allow the engine to perform best
at high crankshaft speeds.

ENDERLE INJECTOR

Kent Enderle and Pete Jackson
formed a partnership and the Enderle
Fuel Injection company in 1958 to per-
fect an injector Kent had been working
on since 1956. The first Enderle injec-
tors were for GMC blowers but a recent
addition to the line is a naturally-aspi-
rated unit for 265 and 283 cubic inch
Chevy V8's.

Enderle blower injectors are avail-
able for 3-71, 4-71, and 6-71 units.
These are identical except for the size
of their air inlets, which are rectangular
to match the openings in the blowers
on which they are used. Each opening
has a rectangular throttle valve. The
injectors can be calibrated for either
gasoline or alcohol-base fuels. They are
accurately calibrated to flow the re-
quired amount of the type of fuel that
will be used with them.

An engine-driven positive-displace-
ment pump delivers fuel at a constant
ratio in relation to crankshaft speed to
a throttle-controlled valve assembly
mounted on the front end of the air
inlet housing. Fuel is delivered to the
valve at a pressure of approximately
seventy psi.

The way the fuel valve is mounted
on the injector housing enables the cyl-
inder that controls the flow of fuel
through it to be, in effect, arf extension
of the throttle valve shaft. The valve is
strictly an on-and-off arrangement that
opens or closes the circuit between the
pump and the fuel discharge nozzles in
the throttle valve housings as the throt-
tle valve shaft is rotated. The valve
doesn’t do any metering.

Each 6-71 throttle valve housing has
two discharge nozzles if gasoline is to
be the fuel; housings for alcohol-base
fuels have four nozzles. Nozzles for gas-
oline injectors are on the same side of
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Fuel flow through an Algon injector is
controlled with these needles. The
larger one is for the main valve.

the housing and above the closed throt-
tle valve. When four nozzles are used
two of them are screwed into each side
of the housing, those on one side being
above the throttle valve when it is
closed and those on the other side being
below the closed valve. Orifices in the
nozzles help meter the fuel delivered to
the blower. They are replaceable to en-
able fuel flow through them to be in-
creased or decreased as necessary to
make the mixture inducted by the cyl-
inders richer or leaner.

Fuel metering in addition to that ef-
fected by the discharge nozzles is ac-
complished by changing the pressure
of the fuel delivered to the nozzles. The
pressure is controlled with a return line
that connects the fuel valve with the
tank. Flow through this line is regulated
with an easily changed orifice located
in the valve’s body.

All fuel the pump delivers to the
valve when the valve, and the throttle
valves, are closed, except enough to run
the engine at idle speed, returns to the
supply tank. Fuel for idle flows through
a passage in the valve’s body to the
discharge nozzles. In injectors that have
four nozzles, the two that are above
the throttle valves receive idle fuel.
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Algon fuel injectors are similar in
appearance to Hilborn's but they differ
in their fuel metering systems.

Fuel flow through the idle passage is
controlled by an externally adjustable
needle valve. Fuel that returns to the
tank flows through a passage in the
valve’s cylinder that connects the valve’s
fuel inlet with a passage that leads di-
rectly to the tank return line.

The return passages in the fuel valve
give the fuel a direct route to the sup-
ply tank when the valve is closed. This
prevents excessive pressure build-up in
the pump and valve when the throttle
is allowed to close at high engine speeds.
The action of this arrangement is posi-
tive in that it allows the pressure in the
system to drop immediately when the
pressure is not needed.

Enderle’s injector for naturally aspi-
rated 265 and 283 cubic inch Chevy
V8 engines differs from other makes of
injectors in both its air control and fuel
delivery systems. Instead of having an
air inlet and throttle valve for each
cylinder, it has two air inlets and throt-
tle valves for all eight cylinders. Each
air inlet is 3-% inches in diameter, One
serves the engine’s front four cylinders
and the other serves the rear four. The
total air inlet area for all eight cylinders
is 22.9 square inches. A common shaft
actuates both throttle valves.
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The injector’s housing is an alumi-
num casting that also serves as a tappet
chamber cover, just as a stock intake
manifold does. Ports in the housing
match those in the cylinder heads but
their passage walls describe an angle
of seven degrees with a line parallel to
the walls of the head passages. This
gives the injector’s passages a slight
funnel shape that makes them larger
at their atmospheric end than at the
head flange end. The purpose of this
is to accelerate the air flowing through
the injector as it enters the cylinder
heads. This creates a ram effect that
helps the cylinders induct heavier
charges of fresh mixture. Passages in
Enderle’s first few injectors didn’t have
partitions to divide them in pairs, as
the ports in the heads have. Initial tests
proved that these dividers are essential
to equal distribution of mixture to the
cylinders. Production injectors will have
divided passages.

A fuel control valve that functions
in exactly the same manner as the valve
for the blower injectors bolts to a ma-
chined surface on the front end of the
injector housing. A member in the valve
that routes fuels through the valve body

Enderle GMC blower fuel injector under-
going calibration tests on the flow bench.

34

has a slot in its end that meshes with
a projection on the end of the throttle
shaft so it will rotate with the shaft.
This eliminates levers and connecting
linkage that would otherwise be neces-
sary to actuate the valve.

Fuel is delivered to the valve by a
positive-displacement pump that is ex-
actly the same as the pump for blower
injectors with the exception that it has
only one-half the delivery capacity.
Normally the pump is belt driven by
a pulley that mounts on an adaptor that
bolts to the engine’s crankshaft pulley.
The belt is a fractional horsepower
type.

These are available in many dif-
ferent lengths. Available in place of the
belt drive setup is an adaptor that
allows the pump to be mounted on a
special cylinder block front cover and
be driven by the camshaft. One side
of the adaptor bolts to the front cover
and the pump bolts to its other side.
One end of the adaptor’s drive shaft
has a hexagon shape to match the drive
adaptor on the camshaft and its other
end is square to match the driven unit
in the pump.

Fuel pressure is maintained in its nor-

Enderle injector with an early-type fuel
valve, air scoop on front-mounted 6-71.
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Algon blower injectors have the same fuel metering systems as naturally-aspirated units.

mal working range of 100 to 125 psi
by allowing some of the fuel delivered
by the pump to return to the supply
tank. A replaceable orifice in the pump
housing determines the quantity of fuel
that can return to the tank. A larger
orifice lowers the pressure in the valve
and at the fuel distributing ports and a
smaller orifice raises the pressure.
Fuel that doesn’t return to the tank
flows into a brass distributing tube in
the injector housing. This tube is par-
allel to the throttle shaft and below it.
It is a two-piece affair that consists of
an outer tube one-half inch in diam-
eter and an inner tube that has an
outer diameter of approximately %-inch.
Fuel enters the inner tube and is then
sprayed into the air streams entering
the cylinders through holes drilled
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through its side and the side of the out-
er tube. There is a discharge opening
in each tube for each cylinder. There
are eight holes per tube, or a total of
sixteen holes. Air under atmospheric
pressure is free to enter the outer tube
through a hole drilled in the portion
of its side that is exposed to the atmos-
phere between the injector housing’s
air inlets.

Providing an air chamber around the
fuel tube serves two purposes. First,
it prevents the low pressure created in
the intake passages and the injector
housing when the engine is running at
low speeds with closed throttle valves
from acting on the openings in the fuel
distributing tube. If this low pressure
could act on the fuel openings, the
pressure differential between manifold
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Enderle injector throttle body housings.
Small one is for 4-71, other is for 6-71.
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Enderle injector for naturally-aspirated
Chevy V8 engines has only two air inlets.

Enderle fuel pump, in foreground, drive
adaptor, at left, and the pump’s bracket.

pressure and the pressure of the fuel
in the tube would cause excessive quan-
tities of fuel to flow into the engine.
The result would be loss of control over
idle mixtures and overly-rich idle mix-
tures. But by separating the fuel open-
ings from the low-pressure area with
a layer of air, the pressure differential
cannot act on them. The pressure dif-
ferential forces air rather than fuel into
the injector. The metered quantity of
fuel necessary for correct idle enters
the injector with the air.

The second reason for the outer tube
is that the air that mixes with the fuel
delivered to the engine at all crank-
shaft speeds forms an emulsified mixture
that vaporizes much more readily as it
enters the air streams. This better va-
porization results in a more evenly
mixed fuel-air mixture that enters the
engine’s cylinders. This improves com-
bustion and allows maximum energy to
be taken from the fuel.

The injectors can be calibrated for
gasoline or special fuels of any type.
But even though they operate satisfac-
torily with gasoline, they are absolutely
not recommended for normal driving.
It seems that the fuel mileage they pro-
vide for normal driving is practically
nil. They are designed strictly for com-
petition engines, such as those used for
drag racing, dry lakes or Bonneville
runs, sporty car racing, boat racing, etc.

All the critical essential parts are sup-
plied with the injectors. These include
Enderle’s filter-shutoff valve assembly,
a fuel pump, a pump drive setup of the
customer’s choice, an elbow for the fuel
tank’s fuel line, and large-diameter hose
to connect the tank fitting with the fil-
ter-shutoff valve.

In the near future either inlet hous-
ings of some sort to which large-di-
ameter flexible air ducting can be con-
nected or an air scoop will be available
for the injector. The purpose of the

Enderle fuel filter-valve assembly, tank
outlet fitting, and tank to filter hose.
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housings or scoop will be to allow the
comparatively cool air outside the en-
gine compartment rather than the hot
air in the compartment to be inducted
by the engine. The cooler air can be
worth several miles per hour in top
speed.

SCOTT INJECTOR

Scott Engineering, the company that
manufactures Scott fuel injectors, be-
came a reality in December of 1957
when Mel Scott and Ron Hess decided
to go into the injector business. Today
it has a rather complete line of injectors
for both blown and naturally aspirated
engines. Scott injectors currently avail-
able are designed solely for competition
engines but work is well along on a
unit that will be suitable for normal
automotive use.

The first Scott injector was the unit
that used a Stromberg 97 or 48 carbu-
retor throttle body. This, which was des-
ignated as the “97” injector, is famil-
iar to all active hot rodders. It is still
available. It has a fuel metering valve
that consists of a tapered needle that
is moved toward and away from an ori-
fice through which fuel enters the unit
by linkage that connects it to the Strom-
berg throttle shaft. It is designed to
function on a constant fuel pressure of
2 to 7 psi. Any sort of fuel supply sys-
tem capable of delivering fuel at a rate
of at least 30 gallons per hour and
within the required pressure range can
be used.

The 97 injector is the only one of its
type Scott Engineering makes. All the
company’s later units require a special
fuel pump, which is manufactured by
Scott, and have a different type fuel
metering valve. Also, they have their
own throttle valves. Those for naturally
aspirated engines differ from injectors
of other makes by being designed to
mount on an intake manifold of some
sort rather than directly on the cylinder
heads in place of the standard manifold.

With the exception of the 97 injec-
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tor, housings for all Scott injectors are
fabricated from aluminum castings and
large-diameter aluminum tubing. The
bases are cast and the throttle bodies
are machined from tubing. The throt-
tle bodies are heliarc welded to the
bases. Fabricating the housings in this
manner simplifies their manufacture
and the resultant product does its job
as well as a one-piece casting would.

All Scott injector throttle bodies ex-
cept the one for McCulloch super-
chargers are identical in diameter and
use the same throttle valve and shaft
assembly. Their inside diameter is just
a shade under three inches. Each of
them provides seven square inches of
air inlet area. Throttle shafts in injectors
that have more than one throttle hous-
ing are perpendicular to a common cen-
ter-line through the air inlets and in-
terconnected with linkage that has
low-friction joints. Similar linkage also
connects one of the throttle shafts to
the rotating member of the fuel meter-
ing valve.

Scott’s fuel metering valve is a rel-
atively simple device that consists of
a brass housing in which a stainless
steel evlindrical member approximately
%-inch in diameter rotates. The outer
surface of the stainless steel member is
ground to a precise tolerance so it will
fit correctly in the housing's bore,

Fuel flow through the valve is un-
complicated. It enters the brass body
through a fitting screwed into the body’s
end opposite the control lever end
and flows directly into a passage bored
in the end of the rotating member. It
then passes through a port that is basi-
cally elliptical in shape but has pointed
ends in the upper side of the rotating
member and into a round passage in
the body that aligns with the port. It
flows through the passage and leaves
the body through a fitting and then
travels through hoses to discharge noz-
zles in each of the throttle bodies. Ro-
tating the stainless steel member con-
trols the rate of fuel flow to the passage
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ABOVE—Scott injector for 4-71 blower
has total of 14 inches of air inlet area.
RIGHT—Six Scott ““97" injectors on a log
manifold feed gasoline to this Plymouth.
BELOW-—Front covers and drive kits that
will take Hilborn, Enderle fuel pumps.
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This is the complete
line of injectors now
being manufactured by
Scott Engineering

Co. All but two are

for superchargers.

in the body by increasing or decreasing
the area of its port that aligns with the
passage.

The purpose of giving the port in the
rotating member the shape it has was
to provide a finer adjustment for idle
mixture. The port’s pointed end causes
the area of the portion of the port that
overlaps the passage in the valve's body
to increase only a small amount per
degree of rotation as the throttle valve
is opened. If the port were round, like
the passage in the body, the overlap-
ping area through which fuel could
flow would increase too rapidly per de-
gree of rotation. This would make idle
mixtures difficult to adjust. The port in
the rotating member has the same shape
on each end, which allows the member
to be rotated in either direction for best
throttle linkage arrangement.

Adjusting the idle mixture is merely
a matter of lengthening or shortening
the link that connects the injector’s
throttle valve shafts to the rotating
member’s lever as necessary to increase
or decrease the flow through the valve.
This is one of the injector’s two adjust-
ments. The other has to do with the
discharge nozzles.

All discharge nozzles in Scott injec-
tors are above the throttle valves. By
having the nozzles above rather than
below the valves they are not subjected
to manifold pressure when the valves
are closed. This low pressure would
cause excessive quantities of fuel to
flow from the nozzles at idle speeds.
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ABOVE—Two Scott injectors on a dual
four-throat manifold for a late Chrysler.

ABOVE LEFT—Scott single-throat injector
bolts directly to a four-throat manifold.

The extra fuel would make it practically
impossible to adjust the idle mixture
correctly,

Outlet ends of the nozzles are drilled
and threaded for standard Stromberg
main metering jets of the type used in
model 97 carburetors. Reasons for using
the Stromberg jets as discharge orifices
are that they do the job, perhaps better
than a special item that might not have
as accurately machined orifices, and
most hot rodders have a supply of them
on hand. The size jets to use depends
on the injector model and the size of
the engine on which it will be used but
selecting the correct one for a specific
installation is simplified by a graph sup-
plied with each injector. A jet with a
larger orifice provides a richer mixture
by passing more fuel than one with a
smaller orifice. The correct jet size is
the one that allows the engine to run
its best under full-throttle conditions.

Scott’s pump is a centrifugal type.
Its housing and impeller are aluminum
castings. The impeller has four vanes.
It is supported by a steel shaft that
rides in two high-speed ball bearings.
The bearings are packed with lubricant
and sealed for the life of the unit. A
seal around the shaft, between the im-
peller and the bearings, prevents fuel
from reaching the bearings. Inciden-
tally, Scott recommends that one tea-



spoon of SAE 20 or 30 engine oil be
added to each two gallons of gasoline
in the supply tank to lubricate the seal.
For alcohol or other special fuels de-
gummed castor oil is recommended in
the same ratio. Seals lubricated in this
manner are said to have a practically
unlimited service life.

The pump is designed to be driv-
en at 1%2 times crankshaft speed by a
V-belt. The customer must provide the
pulley for the pump. The reason for this
is that crankshaft pulleys for different
cars vary in diameter. To determine the
diameter of the pump pulley for a spe-
cific erankshaft pulley, divide the crank
pulley’s diameter by 1.5.

It is absolutely essential that the
crankshaft pulley drive only the fuel
pump. The reason for this is that cor-
rect placement of the pump in relation
to the engine will reduce the bite a belt
that also drives a generator and water
pump gets on the crank pulley so much
that the pulley may slip in the belt. The
pump shaft’s rotation must be positive
in relation to crankshaft rotation. For
some installations it may be necessary
to obtain a double-groove crank pulley
that was made for a power steering
installation. The second groove is used
for the fuel pump. A belt that has a
steel cable core is recommended. These
are available in different lengths from
auto parts stores and some hardware
stores. The correct belt width is %-inch.

Only .1 hp is required to drive a
Scott pump for a gasoline injector and
.75 hp is required for pumps used on
big fuel burning engines. These power
requirements are low but it is impera-
tive that the pump drive be positive at
all times.

Scott is in favor of driving the pump
with either a small timing belt of the
Gilmer tvpe or a small roller chain.
These drives cannot slip, as a belt can
if it is allowed to become a little loose
or if it should become oily for some
reason. The only trouble with either a
timing belt or chain drive is the expense
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involved and the extra work required
for the installation. However, the posi-
tive pump rotation either drive would
guarantee, and the possibly better en-
gine performance, make these items
secondary.

Because of its design, a Scott pump
can be rotated in only one direction. Its
impeller, when viewed from the inlet
side, must rotate in a clockwise direc-
tion. This means that a pump to be driv-
en by a belt or chain by the front end
of the crankshaft must be mounted
with its inlet side forward.

The output of a Scott pump differs
from that of a positive-displacement
pump, which increases directly in pro-
portion to engine speed, by being lower
at low engine speeds but higher at high
engine speeds. In other words, instead
of increasing on a straight line, the
pump’s output follows a curve.

The diameter of its inlet fitting con-
trols the output and pressure a Scott
pump delivers. Three different fittings
are used, depending on the quantity of
fuel an injector will require. One of
these has an inside diameter of %-inch.
With this fitting the pump will deliver
a maximum pressure of 35 psi and a
maximum volume of 200 gallons per
hour. A %-inch inside diameter fitting
raises the pressure to 83 psi and the
volume to 600 gph. The largest fitting,
which has an inside diameter of %-inch,
provides the maximum pressure of 100
psi and a volume of 1000 gph. At 1000
engine rpm the pump delivers only 3
pounds pressure; its maximum pressure
is delivered at 8000 rpm.

Important parts of any fuel injector
fuel pump installation are the location
of the fuel supply tank and the flow
capacity of the connection between the
tank and the pump. These are doubly
important with a Scott pump because
a centrifugal pump cannot create pres-
sures in its inlet line as low as those of
which positive-displacement pumps are
capable. This means that the pressure
differential in the line resulting from
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the atmospheric pressure acting on the
fuel in the tank and causing it to flow
to the pump is not as great with a cen-
trifugal pump.

Scott recommends that the supply
tank be mounted above the pump and
ahead of it. The connection between
the tank and the pump must be made
with the short hose supplied with the
injector. The outlet fitting in the tank
must have the same inside diameter as
the fitting in the pump. There must not
be any restrictions in the line, such as
fuel filter, shutoff valve, ete. Filters and
valves should be installed in the line
between the pump and the injector.
If the pump has a %-inch diameter
inlet fitting, a 2-inch diameter mar-
ble dropped into the fuel tank should
be able to pass through the fuel line
and roll into the pump’s inlet. This
also applies to installations that use the
larger pump inlets, except that a mar-
ble the same diameter as the inlet’s in-
ner diameter would be used. Any re-
striction in the fuel line can prevent the
pump’s delivering the correct amount
of fuel to the injector. This could result
in lean mixtures or complete fuel starva-
tion.

Fuel metering in the Scott injector
depends on pump pressure, the relation-
ship of the port in the rotating member
in the fuel valve to the outlet passage
in the valve’s body, and the diameters
of the orifices in the discharge nozzles.
At idle speeds fuel flow is regulated by
adjusting the rotating member in the
metering valve. Flow for full-throttle
is regulated by the size of the orifices
in the nozzles. When the throttle is
wide-open the metering valve is also
wide-open. As the valve’s flow capacity
is greater than that of the orifices in the
nozzles, the nozzles become the restric-
tions that determine the quantity of fuel
that can flow. At throttle settings be-
tween idle and somewhere near full-
throttle the metering valve restricts the
quantity of fuel that can flow to the
nozzles. =
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TOP—Three-hole Scott injector for a 6-71
blower has 21 square inches inlet area.

MIDDLE—Air inlets on Scott injectors are
welded to cast-aluminum base member.

BOTTOM—Same Scott centrifugal fuel
pump is used with all but 97 injectors.
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FUEL SUPPLY SYSTEMS

COMPETITION car that has a
multiple-carburetor  carburetion
system must also have a fuel supply
system that will guarantee a constant
supply of fuel at the correct pressure at
the carburetors’ fuel inlets at all times.
This will assure the correct level in the
carburetor’s fuel bowls at all times,
within the flow limitations of their
needle and seat assemblies. An insuffi-
cient supply of fuel at the carburetors
will allow the fuel level to drop more
than it should when the engine is run-
ning under full-throttle conditions. This
will cause the mixture delivered by the
carburetors to be leaner than it would
if the fuel level were as specified. In
extreme conditions fuel will flow from
the carburetors faster than it flows into
their bowls. When the bowls run dry
the engine will quit completely because
of fuel starvation.
A fuel system for multiple carburet-
ors must have a constant source of fuel
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Aluminum fuel tanks, available in many
sizes, can be used with any type of fuel.
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at the correct pressure and volume, and
lines and fittings through which ample
fuel can flow to the individual carbure-
tors. Lines to the carburetors must be
arranged and routed in such a manner
that each carburetor receives an unre-
stricted flow. With some types of fuel
line arrangements it’s possible for some
carbs to get more fuel than others.
Special fuel pumps that have high
delivery pressures and flow rates are
standard equipment on some factory
high-performance engine options. These
can usually be installed on standard
engines of the same make and model.
Most of them have more than enough
capacity to supply the demands of
three two-throat carburetors or two
four-throat units on an engine used for
both normal driving and competition.
An engine to be used strictly for
competition should have a pressure fuel
system regardless of the number of
carburetors it has or the type of fuel

Air pumps of this type are used to pres-
surize fuel systems in competition cars.
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The latest improvement for pressure fuel systems is this pump that fits in the tank.

that will be used. The advantage of a
pressure system is that it is completely
independent of the engine. The fuel
it delivers is moved by air pressure
created in its tank with a hand pump
or some other means. The only disad-
vantage of a pressure system is that
the air pressure must be maintained in
the tank while the engine is running.
Fluctuations in tank pressure cause
corresponding fluctuations in fuel pres-
sure at the carburetors.

There are several satisfactory meth-
ods of building-up and maintaining air
pressure in a fuel supply tank. The
simplest of these is with a hand pump.
Special pumps that can be mounted in
a car’s instrument panel or on a fuel
tank in a car’s driver's compartment
within reach of the driver are made for
this purpose. The amount of pumping
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required with a pump of this type de-
pends on the volume of the air space in
the tank but usually a few strokes will
do the job. Although a comparatively
large air space requires more initial
pumping it has the advantage of hold-
ing more air at the desired pressure,
which allows the air to remain closer
to the desired pressure for a longer
period of time as fuel flows from the
tank than would a smaller volume of
air at the same pressure. This is the
reason pressure fuel tanks aren’t filled
completely unless the air pressure is
maintained by some automatic means.

One method of maintaining  tank
pressure automatically that is compara-
tively simple utilizes an engine'’s stand-
ard fuel pump. The pump’s fuel outlet
is connected with a suitable length of
hose or tubing to the air chamber in
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the tank. Its inlet is left open. When
the engine is running, the pump forces
air into the tank at the same pressure
it would force gasoline into a carbure-
tor. The pump’s inlet should be fitted
with a free-flowing filter of some type
to prevent dirt and other foreign mat-
ter that might enter the engine com-
partment from being pumped into the
tank.

A hand pump or some other source of
air pressure must be used to build-up
the initial pressure in a tank in which
pressure is maintained by a fuel pump.

An assortment of cast-aluminum fuel
blocks for two to six carbs.

This fuel supply system for eight
carburetors is pressurized by an air
tank and has a large-capacity fuel block.

The reason for this is that the fuel
pump functions only when the engine
is running. When the carburetors are
dry, some means of creating pressure
must be available to fill them. The
usual method of doing this is to use a
hand pump that is either permanently
installed on the car or that can be con-
nected to the tank with a temporary

coupling of some sort. A tire pump can
also be used for this purpose.

A third method of maintaining tank
pressure is with a supply of compressed
air or nitrogen carried in the car in a
suitable container. Pressure in the con-
tainer can be as low as a few pounds
above the fuel pressure required or as
high as the container is capable of

-
-

Each of the eight carburetors in this set-
up should receive an unrestricted supply
of fuel from the block that serves them.



Fuel blocks of this type
can be mounted parallel
to the carburetors.

BELOW-—Pressure
applied with this tool
crimps crimp-on sleeves.

holding. It is reduced to the pressure
desired in the tank with a regulator
that has an output pressure adjustment.
The higher the pressure in the air tank,
the longer the tank’s supply of air will
operate the fuel system.

The best way of distributing fuel
equally to multiple carburetors is with
a “fuel block.” This is a chamber of
some sort that has an inlet for a line
from the fuel supply tank and an outlet
for each carburetor it is to serve. Most
fuel blocks also have an additional out- .
let to which a line for a fuel pressure

ABOVE—Hose can be assembled
onto clamp-type fittings with ordi-
nary tools. Spring clamps shown
supply own clamping tension.

ABOVE RIGHT — Assembled

clamp-type connections have a
workmanlike appearance and are
strong enough for any fuel system.

w

\ 0

Above are screw-type clamps that can be used on fuel, air hoses instead of clamps of
the spring type. At right are special fittings for connecting hoses to 97, 48 carbs.
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Correctly installed crimp-on fittings are These fittings and sleeves are the parts
practical, easy to assemble, and strong. required for crimp-on hose connections.
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gauge can be connected.

A fuel block can be fabricated from
a length of steel tubing by welding end
caps and bosses for the fuel line fittings
to it, or from a piece of solid stock by
boring a fuel distributing passage
through it and drilling and threading
openings for fittings in its ends and
sides, or it can be a casting. Most blocks
available now from speed equipment
manufacturers are aluminum castings.

Requirements of a fuel block are that
its chamber or distributing passage
have ample flow capacity for the fuel
to be used. This will guarantee that
there will be enough fuel in it at all
times to satisfy the demands of the
carburetor lines connected to it. With
an adequate supply of fuel in the block
and an individual line from the block to
each carburetor, the block’s effect as
far as each carburetor is concerned is
the same as a direct line from the fuel
source,

The best material for special fuel
system air and fuel lines is neoprene
hose. Neoprene is not affected by gaso-
line, special fuels, oil, water, etc. Hose
suitable for fuel system installations is
available in different sizes from nearly
any speed equipment shop. It is impor-
tant for each of the hoses in a system
to have a large enough inside diameter
for its job.

Hose for air lines shouldnt have an
inside diameter smaller than %-inch.
For main gasoline lines, such as those
from a pressure supply tank to a fuel
block or some other dividing point for
the carburetors, the hose shouldn’t be
any smaller than %-inch. For alcohol
carburetors, the inside diameter of the
main line shouldn’t be any smaller than
34-inch. For fuel injector installations,
use hose of the diameter recommended
by the injector's manufacturer. Shorter
hoses, such as those that connect car-
buretors to a fuel block or some other
dividing point, shouldn’t be smaller
than Mg-inch for gasoline and %-inch
for alcohol.
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Fittings for connecting neoprene hose
to the different members that comprise
a fuel system are available in several
different types but the two most popu-
lar are “crimp-on” fittings and those
that require a clamp of some sort.
Either of these types is satisfactory for
carburetion systems that have carbure-
tors but crimp-on fittings are recom-
mended for the lines of fuel injection
systems that carry high fuel pressures.

Crimp-on fittings consist of at least
two members. One of these is the fitting
itself, which slips inside the hose, and
the other is a sleeve that fits over the
hose and is partially crushed, or
crimped, with a special tool to make
the hose grip the fitting. The fitting is
designed to screw into or onto either
a threaded member of some type or an-
other fitting that adapts it to the mem-
ber to which the hose is to be con-
nected. It is important that fittings used
between a hose and the member to
which the hose is connected have a
large enough passage for ample fuel
flow. A passage that is too small will
restrict the flow of fuel through that
particular branch of the fuel system.

Fittings that require a clamp of some
sort differ from crimp-on fittings only
in the way the hose is secured to them.
This requires that the hose be slipped
over a fitting’'s end and then a clamp
be tightened around the hose. Clamps
for this purpose can be of the type that
are tightened with a screw and nut,
or of the spring-type such as “Corbin”
clamps. Spring-type clamps are by far
the most popular now because of the
ease with which they are installed and
removed. Special tools that resemble
pliers are available for opening these
clamps; one of them should be in every
rodder’s tool box. In addition to simpli-
fving installation and removal of hoses
from special fuel systems, one of these
tools also simplifies working on the
cooling systems of late model automo-
biles that use spring-type radiator and
heater hose clamps. m
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Full-house treatment was given this Falcon engine
with bore increased to give 156 cubic inches. Special
pistons were used and head reworked to permit
larger ports, valves, and use of a Hilborn injector.
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