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This invention relates to carburetors and particularly
to the type of carburetor generally known as a compound
carburetor in which there are two or more mixture pas-
sages which supply combustible mixture to the engine
with which such carburetor is associated and which are
rendered effective successively, being provided with throt-
tle valves for controlling the flow therethrough, one or
more of which may be opened to a considerable extent
before one or more additional throttle valves are opened
at all. A carburetor of this type may contain one mixture
passage, that is effective at all speeds and may be termed
a primary mixture passage, which is controlled by a pri-
mary throttle and another or secondary mixture passage,
which is rendered effective by the opening of a secondary
throttle positioned in such passage and opened in response
to movement of the primary throttle after the latter has
made some desired predetermined opening movement.
This opening movement of the primary throttle before the
secondary throttle starts to open may be varied consider-
ably, depending on the performance desired, but the
secondary mixture passage is generally rendered effective
after the primary throttle has been opened to a consider-
able extent, for example, about 40 degrees, and the operat-
ing connections are such that as the primary throttle
makes its remaining opening movement it is effective to
move the secondary throttle fully open.

Devices of the type described sometimes have only
one primary and one secondary mixture passage, con-
trolled by one primary and one secondary throitle, respec-
tively, or such devices may have a plurality of primary
mixture passages controlled by a plurality of primary
throttles and a plurality of secondary passages controlled
by a plurality of secondary throttles. - The present in-
vention is applicable to either form of device and for the
sake of simplicity of disclosure, only two mixture passages
and two throttles, one primary and one secondary, are
shown in the drawings.

In compound carburetors. such as descnbed the
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secondary throttle is generally opened by the primary -

throttle through the medium of some form of lost motion
connection against the force of a spring which is put
under tension as the secondary throttle is moved toward
open position and which is relied upon to effect closing
of the secondary throttle when the primary throttle is
moved to closed position. Some difficulty has sometimes
been encountered, due to the fact that the spring has not
fully closed the secondary throttle, which occasionally
will stick in slightly open position. It is accordingly the
primary purpose of the present invention to provide a
throttle operating mechanism which is not only effective
to positively open the secondary throttle as the primary
throttle is moved toward open position, but is also effec-
tive to positively and- fully close the secondary throttle
whenever the primary throttle is moved to its normal
1d11ng posmon, and to accomplish this purpose with the
prov1smn of substantially no addltlonal operatmg mecha—
nism,

- A further feature of thn mventlon resides in the pro-
v1s1on of means through the medium of which the normal
idle stop for the primary throttle engages a member posi-
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tively connected to the secondary throtile to move the
latter to closed position and such member serves as a stop
to determine the normal idle position of the primary
throttle.

Further objects and advantages of the present inven-
tion will be apparent from the following description, ref-
erence being had to the accompanying drawings wherein
a preferred embodiment of the present invention is clear-
ly shown.

In the drawings:

Figure 1 is a side elevation of the lower or outlet end
of a compound carburetor in which the present invention
is embodied.

Figure 2 is a fragmentary plan view showing one side
of the carburetor of Fig. 1, viewed in the direction of the
arrow on Fig, 1.

Fig. 3 is a perspective view of the primary and
secondary throttles and the actuating mechanism therefor.

In the drawings only the outlet portion of the car-
buretor is shown, the means for supplying fuel and air
as well as various other parts of the carburetor having
been omitted, such devices being wholly immaterial so
far as the present invention is concerned and for the
sake of simplicity only such portion cf the carburetor is
illustrated as is necessary for a full understanding of
the present invention and with which the latter is im-
mediately associated.

The carburetor includes a casting 1 havmg an attach-
ing flange 2 adapted to be secured to the engine manifold
in the usual way, while above and sscured to the casting 1
is another casting 2 in which certain parts of the car-
buretor which have nothing to do with this invention, are
formed. The casting 1 is generally termed the throttle
body and as shown, two mixture passages 4 and 5§ extend
through this casting and connect with corresponding
passages in the intake manifold, passage 4 being a primary
mixture passage and the passage 5 being a secondary
mixture passage. The primary mixture passage is con-
trolled by a primary throttle valve 6 secured to an operat-
ing shaft 7 suitably journalled for rotation in the casting
1 and movable in a clockwise direction to open the mix-
ture passage 4, to increase the amount of mixture supplied
to the engine, fuel and air to form such mixture being
supplied to both the passages 4 and 5 in any suitable or
conventional manner. The secondary mixture passage 5
is controlled by a secondary throttle valve & secured. to
shaft 9 which is also rotatably mounted in the casting
1 and is rotated by means later described in a counter-
clockwise direction to open the secondary.mixture pas-
sage as the primary throttle & is opened. It will be under-
stood that if the carburetor has a plurality of both primary
and secondary mixture passages, two or more throttle
valves 6 and two or more throttles 8 could be secured to

-shafts 7 and 9, respectively.

The operating means for the valves 6 and 8 includes

‘a manually operable lever 18 secured to the flattened end

11 of the shaft 7 and having an orifice 12 in which some
suitable form of operating connection extending to the
usual foot-cperated accelerator pedal is adapted to be
connected. The lever arm 12 also has a toe 13 which,
after the shaft 7 makes a predetermined clockwise move-
ment, is adapted to engage an ear 14 projecting laterally

‘from a lever arm 15 rotatably mounted on the shaft-7

and connected by a link 16 to an arm 17 secured to

‘the flattened end 18 of the shaft 9 so as to be rotatable

therewith. The link 16 has bent-over ends 19 and 29
which extend through holes in the arms 15:and 17, re-
spectively, and the link is held in assembled position by
cotter-pins 21.

Due to the position of the holes in which the link 16
is connected with respect to the shafts 7 and 9, clockwise
movement of arm 15 produces counterclockwise move-



2,740,099

3

ment of arm 17 and similar movement of the valve 8,
this movement of arm 17 and valve 8 being opposed by
a torsion spring 22 having one end 23 engaged by an ear
24 extending laterally from the arm 17, and having ifs
opposite end 26 so positioned as to extend beneath a lug
27 projecting from the casting 1. Gbviously, the open-
ing movement of the valve 8 is opposed by this spring and
the tension of the spring is increased as the valve moves
toward open position.

The toe 13 is so pesitioned that the valve 6 has a con-
siderable movement toward open positicn. for example,
40 degrees, before it engages the ear 14 and begins to open
the secondary throttle &, but it will be understood that the
position of this toe is in no sense limited and the arm 10
can be formed with the toe in any desired position with
reference to the ear 14.

Ordinarily, the force of the spring 22 is sufficient to
fully close the valve 8 when the primary throttle is closed
and no longer positively holds the valve 8 open. How-
ever, due to manufacturing tolerances the parts do not fit
absolutely accurately and as a result the parts sometimes
stick and the valve 8 will not be closed by the spring 22
unless a heavy spring is employed. This is not desirable
because it is objectionable to place a heavy additional
load on the accelerator pedal, which would be done if
the spring 22 was a heavy spring. To overcome this diffi-
culty, means are provided fo positively move the valve 8
to its fully closed position when the valve § is moved to
its closed cor idle position on release of the accelerator
pedal. To this end the arm 15 is provided with a laterally
extending arm 28 which lies in the path of an adjustable
stop screw 29 threaded in the ear 38 projecting laterally
from the arm 190, and held in any position of adjustment
by the spring 31. As the arm 10 moves counterclock-
wise, the spring 22 ordinarily causes the valve 8 to follow
such movement until it is fully closed, but if such valve 8
sticks in anv open position the screw 29 will engage arm
28 and positively close such valve through the medium of
the operating link 16, the conventional heavy return
spring for the accelerator pedal being strong enough for
this purpose.

The closed or idle pesition of the primary throttle is
ordinarily determined by an adjustable screw similar to
the screw 29 which engages a fixed lug on the housing
and is carried by the throttle operating arm. In the device
disclosed the screw 29 is the idle stop screw, but instead
of engaging a fixed lug on the casting to determine the
idle position of the primary throttle engagement of the
screw 29 with the arm 28, effects the same result. The
arm 28 is always moved to the same position when the
primary throttle is closed because the secondary throttle
8 is always moved to fully closed pesition and movement
of the arm 28 continues when the accelerator pedal is
released unti! its movement is stopped by the full closing
of the valve & which can move no further. The arm 8
is, therefore, in effect a fixed idle stop and performs exactly
the same function as if it were a fixed element such as a
lug on the casting, because its position after the accelerator
pedal is released, to permit its spring to close the primary
throttle is always the same. By suitable adjustment cf
the same screw 29 which engages arm 28 to positively
return the secondary throttle to fully closed position, the
normal idle position of the primary throtfle can be changed
as desired to adjust the idling engine speed to the R. P. M.
desired. -

The device herein disclosed is a very simple and dur-
able mechanism, inexpensive to produce, by means of
which the secondary throttle is positively opened after
a predetermined opening movement of the primary throt-
tle and is positively fully closed thereby through the medi-
um of the idle stop screw which determines the normal
idle or closed position of the primary throttle. Also, the
device disclosed, although at first glance an apparently
minor structural improvement, is a-device of considerable
importance for the reason that if the secondary throttle
does not fully close, the starting operation is interfered
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with and the idling operation of the engine is not satis-
factory. Tt will be understood that in carburetors of
the type disclosed, the secondary mixture passage is not
provided with an idling fuel supply means, so that any
cpening of the secondary throttle at starting and idling
doss not merely vary the quantity of the mixture, but also
varies the mixture proportions. This produces unsatis-
factory operation and difficult starfing.

It will also be understood that sc far as the present
invention is concerned, it makes no difference whether
the carburetor on which it is used has cne primary and
one secondary mixture passage or has four mixture pas-
sages or outlets. In other words, it is entir€ly immaterial
to the present invention whether the shafts 7 and 9 oper-
ate two or more throttle valves each, or only one.

while the embodiment of the present invention as
herein disclosed constitutes a preferred form, it is to be
understoed that other forms might be adopted.

What is claimed is as follows:

1. In a compound carburetor having primary and sec-
ondary mixture passages to which fuel and air are adapted
to be supplied to form a combustible mixture therein,
primary and secondary throttle means controlling the
guantity of mixture supplied by said primary and second-
ary mixture passages Trespectively, a positive operating
connection between the primary throttling means and the
secondary throttling means for effecting opening of the
secondary throttling means after a predetermined open-
ing movement of the primary throttling means, an ad-
justable idle stop for variably determining the normal idle
position of the primary throttling means, and means
operated by said idle stop for moving the secondary
throttling means to fully closed position as the primary
throttling means is moved to normal idle position.

2. In a compound carburetor having primary and sec-
ondary mixture passages to which fuel and air are adapted
to be supplied to form a combustible mixture therein,
primary and secondary throttle means controlling the
quantity of mixture supplied by said primary and second-
ary mixture passages respectively, a positive operating
connection between the primary throttling means and the
secondary throttling means for effecting opening of the
secondary throttling means after a predetermined open-
ing movement of the primary throttling means, an ad-
justable idle stop for variably determining the normal
idle position of the primary throttling means, and means
moved by said idle stop as the primary throttling means
is moved to its normal idle position for moving said
secondary throttling means to its fully closed position
and effective to stop the closing movement of the primary
throttling means when the secondary throttling means is
fully closed.

3. In a compound carburetor having primary and sec-
ondary mixture passages to which fuel and air are adapted
o be supplied to form a combustible mixture therein,
primary and secondary throttle means controlling the
quantity of mixture supplied by said primary and sec-
ondary mixture passages respectively, an operating arm
positively connected to the secondary throttling means
and movable by the primary throttling means after a pre-
determined opening movement of the latter, an adjustable
idle stop movable with the primary throttling means and
variably determining the normal idle position of said pri-
mary throttling means, and an arm extending from said
first-mentioned arm and movable by the idle stop to
fully close the secondary throttling means as the primary
throttling means is moved to idle position.
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