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1 ‘

This invention relates ‘to a carburetion sys-
tem in which the fuel is 'injected -under :sub-
stantially constarit pressure into the intake man-
ifold 'of the 'engine:or 'the -intake ‘throat of that
‘manifold. The volume -¢f ‘the fuel, however, is
variable by the operator .of the machine,

A feature ‘of my invention s to ‘provide a car-
‘buretion 'system 'in' ‘which there is no venturi
4in-the.manifold adjacent the throttle valve. The
fuel is injected adjacent o ‘the throttle and into
& -Straight  walled -passage, that is, the intake
‘throat -or conduit of ‘the intake manifold has
‘& Straight wall ‘particularly in the area adja-
centto the throttle valve.

Still- another-object of my invention isto ‘pro-
vide a carburetion system in which the fuel can
‘be -either ‘preheated prior ‘to-injection into ‘the
‘intake manifold, or ‘it ‘can be fed directly.-into
the-manifold without preheating.

Another feature of ‘my -construction is that .a
relatively large intake manifold can be used as
well as large intake valves in the engine since
wvelocity 'is. not necessary to “break up ‘the fuel.

All ‘of ‘this produces ‘an -engine -in which ‘there

is 'a less restricted passage for the fuel mixture

than in conventional carburetion; ‘that is, there
'is ‘better breathing of the engine. This advan-
“tage results in ‘better fuel ‘economy ‘due to ac-
curate metering of -the fuél by a variable volume
pump. " This pump ‘is directly ‘driven by the en-
‘gine in the same manner as-is common in diesel
-engine practice.

Other ‘objects, advantages and features of in-
vention -may appear from ‘the‘'accompanying
-drawing, ‘the subjoined -detailed ‘description and
the:appended claims.

In the drawing:

Figure 1 s -a side elevation diagrammatically
representing of the various units of my -carbu-
retion system. :

Figure 2 'is & longitudinal ‘sectional view of ‘the
push-pull'type of valve.

Figure '3 :is g longitudinal . sectional view -of
the . variable ‘volume rotary ‘pump employed .in
my-carburetion system.

Referring “more particularly to:the drawing,

the numeral ‘|-indicates the intake msanifold or

the' intake throat of this manifold. Tt is to be
.noted that the intake passage | does not include
& venturi but the walls' thereof are  straight.
Also, this manifold is. substantially larger in di-
ameter than is usually employed by engines here-
tofore in use.. A throttle or butterfly valve 2 is
rotatably mounted in. the manifold I and this
throttle is controlled manually ‘or by means of
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‘the usual ‘foot throttle, -all -of which ‘will ‘be sub-

sequently deseribed.

A variable volume pump 3.is driven preferably
by the engine itself ‘through suitable gearing or
drive means, which will be further described.
The variable volume pump 3 may be of the type
shown in my Patent Number 2,359;558, issued
October. '3, :1944 for Variable Volume Rotary
Pump. ‘Other variable wolume Totary pumps
may also be-employedif desired.

While the wvolumetric .output of the pump is
varied to suit different engine speeds and loads,
the pressure of the fuel is substantially con-

‘stant, although even this ‘pressure ‘may . vary

slightly.. “The rotary pump 3 -consists ‘of a -hous-
ing 4 in which a.chamber or cylinder 5.is formed.

A rotor '8 is 'mounted in the -chamber 5 and ‘this

rotor is ‘a part of -or is: fixedly attached to the
shaft 1, 'whiech’ projects from the housing §-and
is driven ‘by the ‘engine through suitable gearing
or drive means (hot'shown) .

To vary -the output ‘of -the pump, I provide
ported :cup ‘8 which rotates within the rotor &
and. controls or-adjusts the -opening to the in-
take ‘port 3 -and ‘the outlet port 8. The cup 3
is-mounted on a shaft-Ii to which an arm 12 is

dttached. By rotating the :arm 12 the shaft 11

will ‘also ‘be rotated thereby ‘adjusting the eup
8 ‘and ‘in ‘turn varying the volumetric output of
the:pump 3. The pump .3 is also fixedly mount-

-ed on or adjacent to the engine by a suitable

mounting pad or flanige 13.

Afuel intake line or pipe 14 extends into the
intake port 5 of ‘the pump .and this pipe ex-
tends ‘from the wuseful.fuel tank 1§ which is

mounted adjacent to the engine. An outlet pipe

IT extends from the outlet port 18 of the pump
and this outlet pipe - extends into a .control valve
{8. . The control valve i8 includes an elongated
housing 28 in which a cylinder 21 is formed. A
push.rod 22 extends-into-the cylinder 2¢ and a

.pair .of spaced .pistons 23—24 .are fixedly at-

tached to-the rod 22 and are slidable-within the
cylinder 21, substantially: as .shown. The intake
port 25:0f the valve 1§ is'positioned between the

.pistons 28—24 ‘and the port 25 opens:into an

enlarged -annular groove 26 ‘which is formed in
the -cylinder 21, A pair -of ‘outlet ‘ports 27 snd
28-extend-from the cylinder 21 and the. outlet

:pipes. 29 and -30 extend from the ‘ports 27 and
-28 respectively.

A heat insulation fitting 81 screws into-the out-

let port 21, and the pipe 29 screws into this fit-

ting. "The:fitting also includes g, spring pressed
ball 32 -which is.seated when fuel is-not flowing
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through the pipe 29, thus preventing heat from
being transmitted back into the cylinder 2{. The
pipe 29 is attached to the heating coil 83 in the
exhaust manifold 34, From the coil 33 the pipe
extends to a spray nozzle 35 within the intake
manifold | and preferably adjacent the throttle
valve 2. The pipe 30 extends to a second spray
nozzle 38, also opening into the manifold | and
" preferably adjacent to the throttle valve 2. An
annular groove 37 around the cylinder 21 opens
into the-outlet port:-27. A similar annular groove
38 opens into the outlet port 28. The purpose
of these grooves is to permit fuel to pass around
the pistons 28 and 24 if the piston should be

positioned exactly within these grooves, as shown .

by the position of the piston 23 in Figure 2.
The throttle valve 2 is rotated to control the
amount of air passing through the manifold |
in the usual manner, which includes-a rod 89

connected at one end to the throttle 2 and at the 2

other end to the foot throttle £8. The arm (2
of the pump 3 is pivotally attached to the rod
39 so that the volumetric output of the pump 3
is adjusted at the same time that the throttle
2 is opened or closed. An arm £ is secured at
one end to the push-pull rod 22 and the other
end of this arm is pivotally secured to a bracket
42. The arm 41 is also pivotally secured to the
rod 39 so that the arm £i will he moved with the
rod 39 as the throttle valve 2 is adjusted. Move-
" ment of the arm 4i will push or pull the rod 22,
thus moving the pistons 23-—24 relative to the
outlet ports 27—28.

In closed pos1t1on of the throttle the piston
23 will be at or adjacent to the left end of the
cylinder 21.
throttle 2 up to about three-fourths of the full
movement of the throttle 2, the incoming fuel
from the pump 3 and through the pipe {7 will
be directed into the outlet port 27, thence through
the pipe 29, and will be heated or vaporized in
the coil 33. The piston 24 in the meantime, closes

off the outlet port 28 and all of the fuel to the.

engine will, therefore, be preheated or vaporized.
" This. condition  continues. until the piston 23
-passes to the right of the outlet port 27 and at
this point the outlet port 28 is uncovered and
raw fuel is then directed from the pump 3
through the pipe 39, and is directed -into the
manifold 1, through the nozzle-36. This is the
_condition necessary for high speeds of the en-
gine and also for heavy pulling.
The position of the foot throttle 40 therefore

will ‘determine the adjustment of the variable .

volume pump 3 and the volumetric. output of
that pump. This same position of the foot throt-
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tle will - also determine whether the fuel is di--

rected to a heating coil and thence into the in-
take manifold, or if the fuel is injected directly
into the intake manifold without preheating.

The position of the foot throttle also, of course;
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a pipe extending from one of said ports to one
of -the spray nozzles, a second pipe extending
from the second port to another of the spray
nozzles, and means to manually adjust said pis-
ton in the valve to dnect flow to either of said
outlet ports. :

2. A fuel carburetion system including an in-
take manifold, a throttle valve rotatably mounted
in said manifold, two spray .nozzles each ex-
tending into the manifold adjacent said throttle
valve, a variable volume fuel pump, means on the
pump to adjust the volume of said pump, a con-
trol valve, said control valve having g piston slid-
ably mounted therein, said valve having an in-
take port, a pipe extending from the fuel pump
to the intake port, two outlet ports in said valve,
a pipe extending from one of said ports fo one
of the spray nozzles, a second. pipe extending
from the second port to another of the spray
nozzles, and means to manually adjust said pis-
ton in the valve to direct flow to either of said

‘outlet ports, and heating means for the fuel ex-

tending from one of said outlet ports.

3. A fuel carburetion.system for engines in-
cluding an intake manifold, a throttle valve ro-
tatably mounted in the manifold, two spray noz-
zles extending into the manifold adjacent said
throttle valve, a ' variable volume pump, a con- -
trol valve, said control valve having g cylinder
therein, g piston slidably mounted in the cylinder,
a piston-rod extending out of the control valve,
an accelerator rod attached.to the throttle valve
at one end thereof, a control arm on the variable

-volume pump, said control arm beinhg pivotally

attached at one end to the accelerator rod, an
arm attached to said piston rod and to the ac-
celerator rod whereby. the variable volume pump
and the control valve are simultaneously adjust- -
ed by movement of the control rod, said control
valve having an intake port therein, g pipe ex-
tending from-the pump to said intake port, two -
outlet ports extending from the control valve,
a pipe extending from each of.the outlet ports

‘to one of the spray nozzles, the piston in the con-

trol valve being adjustable to direct fuel to either
of said outlet ports. ; :
4, A fuel carburetion system for engines in-

- cluding an intake manifold, a throtile valve ro-

tatably mounted in the manifold, two spray noz-
zles extending into the manifold adjacent said -
throttle valve,-a variable volume pump, a con-
trol valve, said control valve having a. cylinder

_therein, g piston slidakly mounted in the cylinder,

a, piston rod extending. out of the control:valve,

‘an accelerator rod attached to the throttle valve

at one end thereof, a control arm on the variable
volume pump, said control arm being - pivotally
attached at one end to the acceélerator rod, an

. arm attached o said piston rod and to the ac-
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determines the position of the throttle valve 2. -

and, .therefore, the amount of . a,dmltted air
through the mamfold {.
" Having described my invention, I clann

1. A-fuel carburetion system including an:in-
‘take manifold, a throttle valve rotatably mount-

65

ed- in said-manifold, two spray nozzles each ex- -

tending into the manifold adjacent said throttle
valve, a variable volume fuel pump, means on the
.pump to adjust the volume of said pump, a con-

trol valve, said control valve having - piston-
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slidably mounted therein, said valve having an ~

- intake port, a pipe extending from the fuel pump
-0 the intake port two outlet ports in said valve,
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celerator rod whereby the variable volume pump
and the control valve are simultaneously adjust-

- ed by movement of the control rod, said control

valve having an intake port therein, a pipe ex-~
tending from the pump to said intake port; two
outlet ports extending .from the control valve, -
2 pipe extending from each of the outlet ports to
one of the spray nozzles, the piston in the con- -

" trol valve being adjustable to direct fuel to either -
‘of ‘said - outlet ports, and heating means sur=

rounding’ one of the pipes- extendmg to one of

-$aid spray nozzles.

5..A-fuel ‘carburetion system for en ines in- -

cluding - an intake ‘manifold of the. enging, a

throttle valve rota tably mounterl in said manifold,
two. “spray nozzles’ extending -inio- the mamfold
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adjacent said throttle valve, a varisble volume
fuel pump, a control valve, said valve having a
cylinder therein, a piston rod extending into said
cylinder, two spaced pistons mounted on the rod
within the cylinder, said control valve having an
intake port extending into the cylinder between
the pistons; and a pair of spaced outlet ports ex-
tending from the cylinder, said pistons selectively
closing off either of the outlet ports, a pipe ex-
tending from the pump to the intake port of the
valve, a pipe extending from each of the outlet
ports to one of the spray nozzles.

6. A fuel carburetion system for. engines in-
cluding' an intake manifold of the engine, a
throttle valve rotatably mounted in said manif old,
two spray nozzles extending into the manifold
adjacent said throttle valve, a variable volume
fuel pump, a control valve, said valve having a
cylinder therein, g piston rod extending into said
cylinder, two spaced pistons mounted on the rod
within the cylinder, said control valve having an
intake port extending into the cylinder between
the pistons, and a pair of spaced outlet ports ex-
tending from the cylinder, said pistons selectively
closing off either of the outlet ports, a pipe ex-
tending from the pump to the intake port of the
valve, a pipe extending from each of the outlet
ports to one of the spray nozzles, a control means,
and means connecting said control means in the
variable volume to adjust said pump, and another
means extending from the first named means to
said piston rod to adjust the pistons in said valve,

7. A fuel carburetion system for engines in-
cluding an intake manifold of the engine, a
throttle valve rotatably mounted in said manifold,
two spray nozzles extending into the manifold
adjacent said throttle valve, ‘a variable volume
fuel pump, a control valve, said valve having a
cylinder therein, a piston rod extending into said
cylinder, two spaced pistons mounted on the rod
within the cylinder, said control valve having an
intake port extending into the cylinder between
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the pistons, and a pair of spaced outlet ports
extending from the cylinder, said pistons selec-
tively closing ‘off either of the outlet ports, a pipe
extending from the pump to the intake port of
the valve, a pipe extending from each of the
outlet ports to one of the spray nozzles, and heat-
ing means surrounding one of the pipes extending
to one of said spray nozzles.

8. A fuel carburetion system for engines in-
cluding an intake manifold of the engine, a
throttle valve rotatably mounted in said mani-
fold, two spray nozzles extending into the mani-
fold adjacent said throttle valve, a variable vol-
ume fuel pump, a control valve, said valve having
& cylinder therein, a piston rod extending into
said cylinder, two spaced pistons mounted on the
rod within the cylinder, said control valve having
an intake port extending into the cylinder be-
tween the pistons, and a pair of spaced outlet
ports extending from the cylinder, said pistons
selectively closing off either of the outlet ports,
a pipe extending from the pump to the intake port
of the valve, a pipe extending from each of the
outlet ports to one of the spray nozzles, a control
means, and means connecting said control means
in the variable volume pump to adjust said pump,
and. another means extending from the firs§
named means to said piston rod to adjust the pis-
tons in said valve, and heating means surround-
ing one of the pipes extending to one of said spray
nozzles.

JAMES W. F. HOLL.
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