Aug. 3, 1926.
F. H. P. BEATSON

LIQUID FUEL CONTROL F‘O_R INTERNAL COMBUSTION ENGINES

Filed Sept. 23 1924

e

\\“\\\\\\\\»>\\

= -

1,594,705

‘jwucm/to'b

Francis H.P Bealson.

. %' WW

Sborreny



]

<

0
%)

- Patented Aug. 3, 1926.

UNITED STATES

1,594,705

PATENT OFFICE.

FRANCIS E. P. BEATSON, OF VANCOUVER, BRITISH COLUMBIA, CANADA.

LIQUID-FUEL CONTROL FOR INTERNAL-COMBUSTION ENGINES.

Application filed September 23, 1924. Serial No. 739,404,

This invention relates to a means for con-
trolling the liquid fuel supply to an internal
combustion engine cooperatively with the
movement to open or close the throttle valve
which controls the supply of the gaseous
mixture to the engine intake.

it is particularly designed to effect the
vegulation of the liquid fuel between its
“maximum power” and “maximuim econ-
omy” limits cooperatively with any demand
madé on the gas; whereby, if the throttle
valve 1s opéned, eveén to a slight extent, to
adimit more gas to the engine the liquid fuel
valve is opened to admit the full supply of
the fuel to the “maximum power” limit, and
conversely, when the throttle is moved to
lessen the supply of gas to the engine, the
ligquid fuel valve is closed to its “maximum
economy” limit: The “maximum power” and
“maximum economy” limits of the liquid
fuel valve having been previously adjusted.

The particular manner by which these re-
sults are attained is fully set forth in the
following specification, reference being made
to the drawings by which'it is accompanied,
in which: ST

Fig. 1 shows a means whereby this control

is effected by the vacuum in the intake pipe. -

Tlig. 2 is a plan on the line 2—2 in Fig. 1,
showing the frictional connection between
the valve and its operating rod.

Tig. 8 illustrates more or less diagram-
matically a modification wherein the same
control is effected electrically instead of by

35 the vacuum of the intake. :

Tn these drawings 2 represents the gas in-
take pipe to the engine and 3 the throttle
valve in this pipe, by which the amount of
such gas is controlled, 4 being the lever and

5 the rod by which the throttle valve is-

manually operated between its closed and
open positions, represented respectively by

the full lines and the dot and dash lines in.

Fig. 1. :

Referring particularly to Figure 1: From
the intake pipe 2 on the engine side of the
throttle valve 8 a small duct 6 connects that
pipe to the closed end of a relatively small

cylinder 7 in which a piston 8 is endwise.

movable against the resistance of a spring 9
within the cylinder, which spring, therefore,
tends to hold the piston 8 at the outer limit
'of its movement, the amount of which move-
ment js limited to what is required by a

screw 10 threaded axially into the closed end

of the cylinder 7.
The. piston 8 may be connected in any

convenient manner to operate the liquid con-

trol, but is here shown as rotating the stem
11 of the needle valve of the carburetter by
a rack 12 connected to the piston 8 to pro-

ject outward from it, the teeth of which rack -

mesh with those of a pinion 18 secured on
the outer end of the needle valve stem, so
that endwise movement of the piston will

effect rotation of the valve stem the required

amount to afford the desired control of the
Liquid fuel. - _ :
The rack 12 is movable between disc
flanges 14 on each side of the pinion .and is
held up to pinion teeth by a screw 15
threaded through a projection from the open
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end of the cylinder to bear against the back

of the rack 12. :

In the duct 6 is a-slide valve 16 which is
apertured at 17 to register with the duct 6,
when, as shown in the drawing, against one
of its limiting stops 19, but which, if end-
wise moved against the other limiting stop,

will close passage through the duct 6 and

will connect the interior of the cylinder 7
to the atmosphere through a groove 18.

This valve 16 is frictionally connected at

920 to-a rod 21 connected to the’end of the
lever 4 of the throttle valve to which the
control rod 5 is connected.
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The frictional engagement of the rod 21 ..

to the valve 16 is such as ‘will ensure move-
ment of the valve but will permit the rod to
move in the connection when the valve is
against either of its stops 19. This fric-
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tional connection may, as shown in Fig. 2, ..

consist of a headed pin 20 endwise movable
in the valve 16 and apertured to receive the
rod 21 with a’ spring 22 between the other
side of the valve and the head of the pin.
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This spring draws the rod 21 into frictional -

engagement with the valve at its connection
thereto, and enables the valve 12 to be opened
or closed with the first slight movement of
the control rod 5 from any position to open
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or close .the throttle: and thereafter allows -

the rod to slide through its aperture in the

pin 20 to complete the desired movement of

the throttle valve. - “ ,
Thus, if the throttle valve 3 is moved

from any. position toward .closure, the .
first portion of that movement will, through.
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the frictional engagement 20, move the
slide valve 16 to open the duct 6 to the
cylinder 7, and the vacuum of the intake
2, acting on the piston 8, will, through
the rack and pinion 12, 18, rotate the
stem 11 of the needle valve to lessen the

supply of liquid fuel to the “maximum

economy” limit: Conversely, if the throttle
valve is moved from any position to admit
more gas to the engine, the first slight move-
ment of the lever 4 will endwise move the
valve 16 against the other limit and will
close communication with the intake pipe 2
and will admit atmespheric air to the cylin-
der T through the groove 18 when the spring

9 will carry the piston 8 to the outer limit

of its movement and will rotate the needle
valve stem to increase the liguid fuel supply
to the “maximum power” limit. ,

The same control of the liquid fuel may
be exercised electrically by the means shown
in Fig. 8, where the rod 21 from the throttle
valve lever 4 is frictionally connected at 20
in the same manmner shown in Figs. 1 and 2,
to one end of a short lever 25 pivoted at 26
intermediate its ends. and its movement in
each direction limited by stop pins 27.

This lever 25 is connected to an ener-
gized circuit 30, in which is a solenoid 31,
the other terminal of the solenoid cireunit be-
ing connected at 32 to a resilient contact 33,
which is insulated. This resilent contact is
designed to be engaged by the free end of
the lever 25 at one limit of its movement
and to be clear of such engagement when at
the other limit of its movement.

The solencid 81 is enclosed within a casing
36 through the closed end of which a stop
screw 37 is threaded, whereby the movement
of the solenoid core 34 within its coil may
be limited to what is required to effect the
desired movement of the fuel control valve.

To the outer end of the core 84 of the
solencid a rack 12 is connected, the teeth of
which mesh with those of the pinion 13 se-
cured on the stem 11 of the liquid fuel valve,
as in Fig, 1, whereby, when the core 84 is
drawn within the coil of the solenoid the
fuel control valve is closed to its “maximum
economy”’ limit, and when the solenoid is
de-energized and its core 84 is drawn out by
the spring 35, the liquid fuel valve is opened
to its “maximum power” limit.

- Thus, when the throttle valve 3 is closed,
as shown by the full lines in Fig. 3, or any
slight movement teward closure is made to
restrict the amount of gas delivered to the
engine, one end of the lever 25 engages the
resilient contact 38 and closes the circuit
30 to energize the solenoid 81 and the core
84 is drawn within the solenoid to close the
liquid fuel control valve to its “maximum
efficiency” limit, and conversely, on “any
novement of the lever 4 to open the throttle
valve, the lever 25 is moved from engage-
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ment with the resilient contact 83 and the
circuit 30 being opened the solenoid 381 is
de-energized and its core 84 is withdrawn
by the spring 35 to rotate the stem of the
liquid fuel valve to open that valve to the
“maximum power” limit,

Attention is drawn to the fact that by the
manner of frictionally connecting the
throttle valve control lever to the needle
valve operating means, whether as shown in
Fig. 1 or in Fig. 2, a very slight movement
only is necessary to effect full movement of
the liquid control valve between the limits
of “maximum power” and “maximum
economy”, viz, that represented by the dot
and dash lines 23. - ,

I do not desire to be confined to the par-
ticular manner- for operating the liquid con-
trol valve described and illustrated, but con-
sider the essential feature of my invention
to reside in the operation of the liquid con-
irol valve by the first slight movement in
either direction of the mechanism which op-
erates the gas throttle valve of the engine.

I make no claim to a means for operating
the needle valve which controls the liquid
fuel supply cooperatively with the move-
ment of the throttle, as I am aware that
these valves have been. connected to work
together, but in all ‘with which .1 am ac-
quainted -they are cooperatively connected
in a manner that will movement of the
throttle valve is mecessary to communicate
full movement to the hquid fuel supply
valve, but what I regard as the essential
feature of my invention is that the liquid
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fuel supply is either fully opened or fully -

~closed within predetermined limits, on a

slight ‘movement ‘of the gaseous supply
throttle, whether to open or close it. .

Havirg now particularly described my in-
vention, I hereby declare that what T claim
as new and desire to be protected in by Let-
ters Patent, is: '

1. A means for controlling within desired
limits the amount of liquid fuel supplied
to an internal combustion engine, said con-
trolling means being cooperative with the
first portion only of the movement to open
and close the gas intake throttle valve from
any position. : ’

2. A means for controlling the amount of
liquid fuel supplied to an internal combus-

-tion engine between the desired limits of

“maximum pdwer” and “maximum econo-
my”, said means being cooperative with the
first portion only of a movement to open or
close the gas intake throttle valye of the en-
gine from any position of that valve, the re-
quired movement to operate the liquid fuel
valve being relatively’a small portion only
of the opening and closing movement of the
throttle valye, o

3. A means for opening or
liquid fue] valve of 4n 1

r closing the
iternal .combstion
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engine cooperatively with a relatively small

portion of the movement to open or close
the gas intake throttle valve from any po-
sition, whereby the amount of liquid fuel
delivered to the engine is increased when
the throttle valve is moved to admit more
gas to the engine and is reduced when the
amount of gas admitted is reduced.

4. A means for controlling the amount of
liquid fuel admitted to an internal combus-
tion engine between desired limits coopera-
tively with a movement of the gas engine
throttle valve, said means comprising a
means for Imparting the required control
movement of the liquid fuel valve from the
control of the gas intake throttle valve
through a yielding connection that will not
prevent movement to further open or close
the gas intake throttle after the required

movement is imparted to the liquid fuel

valve.

5. A means for controlling the amount of
liguid fuel admitted to an internal combus-
tion engine between the desired limits co-
operatively with a movement to open or
close the gas intake throttle, said means
comprising a means for imparting the re-
quired movement of the liquid fuel valve
from the control of the gas intake throttle
valve with a frictional hold in such connec-
tion that with the first slight movement of
the throttle control will operate the liquid
fuel valve through the desired limits and

that will permit further movement of the.

intake throttle in the same direction.

6. A means for controlling the liquid fuel
supply of an internal combustion engine be-
tween adjusted limits, said means compris-
ing the combination with the liguid fuel
valve of the engine and the throttle valve
which controls delivery of the gaseous mix-
ture to the same, of a chamber the interior
of which is connected by a duct to the gas
intake pipe between the throttle valve and
the engine, whereby the vacuum of the in-
take is maintained in the chamber, means
operative by the vacuum in the chamber for
moving the liquid fuel valve to regulate the
amount of liquid fuel delivered, and means
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operable by movement of the throttle control
mechanism for destroying the vacuum in the
chamber.

7. A means for controlling the liquid fuel
supply of an internal combustion engine
between adjusted limits, said means compris-
Ing the combination with the liquid fuel
valve of the engine and the throttle valve
which controls delivery of the gaseous mix-
ture to the same, of a cylinder the interior
of which is connected by a duct to the gas
intake pipe between the throttle valve and
the engine, & piston endwise movable in the
cylinder, a spring normally retaining the
piston at one limit of its movement, means
for connecting the piston to the liquid fuel
valve to open and close the same within de-
sired limits, means for closing the duct be-
tween the intake pipe and the cylinder and
for admitting atmospheric ‘air -thereto,
means for connecting . this duct closing
means to the operating mechanism of the
throttle valve whereby the movement of the
valve throttle to open or close it from any
position will close or open the duct between
the cylinder and the gas intake pipe.

8. In combination with the throttle valve
of an internal combustion engine, a fuel sup-
ply valve for controlling the flow. of fuel,
and means for operating the throttle valve;
means ccoperative with the throttlé operat-
ing means to move said fuel valve during
only the first portion of the movement of
said throttle valve operating means.

9. In combination with the throttle valve
of an internal combustion engine, a fuel sup-
ply valve for controlling the flow of fuel,
and means for operating the throttle valve;
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means cooperative with the throttle operat- -

ing means to move said fuel valve during
only the first portion of the movement of said
throttle valve operating means, said cooper-
ating means comprising devices for turning
the fuel valve toward the open and closed
positions, a rod actuated by the throttle

valve, and a slip connection between said

rod and said devices.
- In testimony whereof T affix my signature.

FRANCIS H. P. BEATSON.
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