G. M, HOLLEY ET AL 2,323,222
CARBURETOR STARTING DEVICE

June-_29,: 1943,

Filed April 28, 1941

Séanley M. Udale

/== ATTORNEY




Pate_nted June 29, 1943

2,323,222

UNITED STATES PATENT OFFICE

George M. 'Hellevy-,.' Grosse Peinte Farms, Elmer ..
Qlsen, Ferndale, and Stanley M. Udale, Detroit,
Mich., assignors to George M. Holley and Earl

Holley

Application April 28, 1941, Serial No. 390,710
3 Claims. (Cl. 261—23) ‘

The cbject of this invention is to improve the

starting’ of an -automobile engine. Specifically,
the object i3 to eliminate some of the difficulties
experienced- with automatic chokes so far in-
vented. Automatic chokes in general use have
an automatic control on the ordinary choke valve
‘in the air entrance. From time to time it has
been proposed that a separate passage be used
for supplying the extra mixture necessary for
starting and for the drive-away, which is com-
‘moniy described as the “fast idle.” :
" 'One difficulty with this method is that the suc-
tion responsive valves that have been used in the
fast idle passage have stuck. These valves have
been cylindrical. The applicants’ invention is
based on the use of a valve of novel character
which ‘is less likely to stick. Valves of this type
are new in thig art although old in the governor
art.

It is also an object of this invention to make
the auxiliary starting carburetor automatic so
that when the air flowing through it varies widely,
the mixture ratio will not vary greatly. In other
words, there will be an automatic mixture regula-
tion during the starting and drive-away. When
a choke is used in the air entrance, there are
necessarily very wide variations in mixture
ratios and the automatic characteristic of the
main carburetor is destroyed.

In the figures:

Fig. 1 shows diagrammatically the invention
arranged so that it can be shown on one plane.

Fig. 2 shows the position of the accelerating
throttle before firing.

In the figures, 10 is the entrance in which is
located the main fuel nozzle !1 which discharges
into the throat of the venturi 12. A low speed
by-pass I3 is also provided which discharges
through the outlets 14 and I5 adjacent to the
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upstream lip of a throttle 41. This, of course, is

the conventional low speed arrangement in gen-
eral use today. In additicn, there is a vacuum
tube 36 connecting at a point 33 in the mixture
outlet from the carburetor. This is connected
with a casing 4l containing a spring 38 which
engages with a diaphragm 42. This diaphragm
carries a valve rod 34 the end of which is formed
in the shape of a valve which controls the fuel
opening 37 which leads into a chamber 46 which
communicates with a passage 45 which discharges
into a horizontal passage #4, and so down into the
nozzle {1. This is the vacuum economizer which
is also generally used today and has been for

many years. This enables the road load fuel mix- 55 clockwise. The stop

“throttle 20.

ture ratio to- be somewhat leaner than the wide
open throttle mixture ratio. The road load fuel
is supplied to the chamber: 46 and so to the pas-
sage 45 through the opening 38. The float cham-
per 56 contains a float 51 maintaining the fuel at
5 definite level in the float chamber 50 so that
the nozzle 11 will not syphon over. For this rea-
son ‘the passage 44 is provided with a small air
opening:

The. starting feature will now be described, as
all that has been mentioned before are the parts
in general use on all .conventional carburetors

today.-

The parts that relate to the invention consist
of a.fuel passage 43 with a small vent opening
into the air entrance and-a fuel nozzle 9 which
discharges-into the venturi 18 and which leads to
the mixture outlet- 1T controlled by the auxiliary
Now this. auxiliary throttle 20- has
the upstream leg longer than the downstream -
leg, so that it is unbalanced and it engages with
g throttle stop 39 which is eccentric and which
adjusts the throttle 20 so that when it is opened
as wide as it can be opened, it is still not fully
open. The result is that the air drawn into the
engine tends to close the valve 20 the moment
the engine fires.  The throttle 20 is connected to
a throttle lever 21 which carries the movable
finger 21. The compression spring 26 abuts
against a lever 40 and engages with the lever 27
and is mounted on a rod 31 which passes through
5 slot on the lever 21. The rod 31 is supported
on the lever 40. This lever 40 engages with a
thermostat 23 which tends to rotate the lever a9
clockwise. A compression spring 25 engages with
the lever 40 and tends to rotate it anti-clockwise.
Hence, as the thermostat gets warmer, the lever
40 turns clockwise and the throttle 20 is permit-
ted to close completely as the lever 21 is rotated
by the air flowing around the throttle 20..

The thermostat 23 is mounted on the cover 28
which encloses the air entrance to the venturi
{8. The thermostat is shown in an intermediate
temperature. When the thermostat is cold it
assumes the position 23¢ and when it is hot it
assumes the position 23b. The air for this
venturi is supplied through a pipe 29 which se-
cures its warm air from around the outside of the
exhaust pipe 32, so that as the engine warms up
the thermostat 23 moves clockwise, the lever 40
moves clockwise, and the small throttle 20
eventually closes completely, as the stop 22 moves
clockwise, permitting the finger 21 to also move
22 refers to the cam-shaped




2 . 2,323,222

portion of the face of the lever 40 which engages
with the finger 21 of the lever 21.

In order that there shall be at all times a cir-
culation of warm air across and around the
thermostat 23, a small opening 30 is provided on
the engine side of the throttle 20, so that at all
times there is a small flow of air down the pas-
sage 48 which discharges through the elbow 49
into the mixture outlet.

The ball headed rod 31 serves to positively hold
the throttle valve 20 closed when the thermostat
23 moves clockwise in response to a rise in tem-
perature.

The lever 40 is located below the plane of
the Venturi tube {8 in Fig. 1. As the thermostat
23 moves the lever 40 clockwise, it moves behind
the Venturi tube 18 and the ball-headed rod 31
moves up and to the left and engages with the
lever 2T and thus holds the auxiliary throttle 20
in the closed position. When the thermostat 23
cools to assume the position 23a, the spring 25
causes the lever 40 to rotate anti-clockwise. The
boss of the lever 40 is circular but that portion
which engages with the finger 21 is tangential to

the circle. Hence, as the lever 40 moves counter- ¢

clockwise, the finger 21 is pushed to the right so
as to open the valve 20 slightly, so that the tend-
ency of the suction of the air flowing through the
tube 49 to close the valve 20 is counteracted by

the obstruction the finger 21 experiences when °

it is rotated clockwise by this suction. In other
words, the minimum opening of the valve 20 is
increased in cold weather, which gives the de-

sired fast idle essential for the proper operation

of an engine when starting in cold weather.
‘When the thermostat is hot and assumes the
position 2b the lever 40 rotates clockwise. The
valve 20 also rotates clockwise because the finger
21 then engages with the cylindrical portion of

C et

the surface of the lever 48, permitting the valve
20 to close and thus giving a normal idle deter-

_ mined by the position of the throttle valve 47.

What we claim is:

1. A starting means for an automobile carbu-
retor in conjunction with a carburetor having a
mixing chamber, a nozzle discharging therein, a
mixture outlet, air throttle flow restricting means
therein, comprising a separate air by-pass around

“said throttle leading to the mixture outlet, a fuel
‘nozzle discharging therein, a mixture outlet, a
-second throttle of the butterfly type therein, said

butterfly - throttle having the upstream leg

--longer than the downstream leg, whereby the

alr flow through the said by-pass tends to close
the butterfly throttle, a movable finger carried
by the butterfly throttle, a movable stop with
which the movable finger engages to limit the
closing position of the butterfly throttle, a ther-
mostat adapted to move with the movable stop,
and spring means for maintaining the butterfly
throttle in a partially open position until the
engine fires, said thermostat being adapted when
cold to prevent said butterfly throttle closing.

2. A device as set forth in claim 1 in which
there are means also responsive to temperature
for positively holding the said butterfly throttle
in a closed position when the temperature ex-
ceeds a certain predetermined temperature,

3. A device as set forth in claim 1 in which the
spring means which maintain the butterfly throt-
tle in a partially open position is also controlled
by temperature responsive means so that it be-
comes more effective to maintain the butterfly
throttle in the open position as the temperature
falls.
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