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9 Claims.

This invention relates to charge forming de-
vices for internal combustion engines, and more
particularly to devices of the type having means
for forming a primary mixture of air and lauid

5 fuel which is delivered to a secondary mixing
chamber or chambers to be mixed with air
therein under certain operating conditions; and
which is provided with inter-connected valves
for controlling the flow of primary mixture and

10 air to the secondary mixing chamber.

A device of this character is shown in the
application of Fred E. Aseltine et al., Serial No.
370,179, filed June 12, 1929, the present inven-
tion being illustrated herein as embodied in

15 the device shown in such application.

An object of the present invention is to pro-
vide an improved throttle operating mechanism
in which sufficient clearances are provided to
prevent any possible binding of the parts, and
in which means are provided to adjust the de-
gree of clearance.

Another object of the invention is to faecili-
tate the manufacture of a device of the charac-
ter above referred to, by the provision of a throt-
25 tle operating mechanism which has Iiberal manu-

facturing tolerances, but is effective to produce
accurate movement of the parts.

Further objects and advantages of the present
invention will be apparent from the following

30 description, reference being had to the accom-
panying drawings wherein a preferred embodi-
ment of one form of the present invention is
clearly shown.

In the drawings:

35 Fig. 1 is a side elevation of a carburetor unit
forming part of a charge forming device con-
structed in accordance with the present inven-
tion, partially in section.

Fig. 2 is a somewhat enlarged detail view of

40 the specific improvement which constitutes the
present invention.

Fig. 3 is a fragmentary detail view partially
in section.

Figs. 4 and 5 are detail sections on the lines

15 4—4 and 5—5 of Fig. 2.

Figure 6 is a plan view of a charge forming
device in which this invention is incorporated.

Figure 7 is a vertical section on the line 7—7
of Figure 6.

J0  As shown in the drawings the charge forming
device in which the present invention is em-
bodied inciudes a manifold, 1, having three out-
let branches, 2, each of which is provided with a
flange; 3, for connection to the block of an in-

:5 ternal combustion engine in the usual manner.

20

(CL 123—119)-

At the inlet end of the manifold is an attaching
flange, 4, to which a corresponding flange, 5,
formed on the carburetor unit, 1, indicated as a
whole by the reference numeral, 6, is adapted to

be connected by machine screws, 7, in the usual 60
way.

The carburetor unit comprises a main hous-
ing, 8, and an air inlet coupling, 9, which “is
adapted to be received in an opening in the up-
per part of the main housing as clearly shown in g5
Figure 7.

A casting, 11, in which certain fuel passages
and other elements of the device are formed is
secured to the lower wall of the main housing
in any suitable way. The specific construction 70
of this casting and the specific arrangement of

.the fuel passages form no part of the present

Invention and accordingly have not been shown
for the sake of simplicity of disclosure. A sheef
metal fuel, bowl, 13, is adapted to be held in po- 7%
sition by a screw, 15, which is screwed into the
casting, 11, as shown in Figure 7.

For purposes of illustration of the present in-
vention it is sufficient to say that the fuel is
maintained at a substantially constant level in gg
the bowl, 13, in the conventional way. The fuel
passages formed in the casting, 11, are adapted
to convey fuel to a channel, 15, formed in the
upper part of said casting, said channels sup-
plying fuel te primary and secondary fuel noz- gg
zles, 17 and 19 respectively. These nozzles com-
municate with a chamber, 21, which for conven-
ience, may be termed a fuel supply chamber, and
to which air is supplied through a channel, 23,
hereinafter more fully described, to form an 90
emulsion or rich mixture of fuel and air within
the chamber, 21, This mixture of fuel and air
is drawn through an orifice, 25, into the primary
mixture passage, 27, as shown in Figure 7.
There are three of these primary mixture pas- 95
sages, 27, and the corresponding number of fuel
supply chambers, 21, so that each of the mix-
ture passages, 27, is supplied with primary mix-
ture from a separate and distinct fuel supply
chmaber. The primary mixture passages, 27, reg- 399
ister with three separate primary mixture con-
duits, 29, as shown in Figure 6, when the car-
buretor unit is secured to the manifold and these
conduits convey the primary mixture to secondary
mixing chambers formed in the outlet branches
of the manifold adjacent the engine intake parts.

Air is admitted to the carburetor unit through
the above mentioned coupling, 9, which is con-
trolled by a spring held valve, 31, as shown in Fig-

105

-ure 7. 'This valve is adapted to be held in closed 339
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position as shown in the drawings by spring, 33,
which is received between the valve and the
flange, 35, projecting from ga sleeve, 27. The valve
is adapted to be controlled in its motion by means
of a dashpot and other devices which will not
be described herein as it is believed that such
discussion -is unnecessary for a proper  under-
standing of the present invention and reference
may be had to application Serial No. 370,179
for a complete disclosure of such devices.

The flow of mixture through the primary mix-
ing chambers, 27, is controlled by a manually op-
erable throttle valve, 39, which is adapted to reg-
Wate the quantity of mixture supplied to the
engine cylinders, while the air admitted to the
carburetor flows first into a main air chamber,
41, and from such chamber through the slot,
23, hereinbefore described to the fuel supply
chamber, 21, and through a secondary air pas-
sage, 43, to the secondary mixing chambers
formed in the manifold outlet passages. The
flow of air through the secondary air passage is
controlled by a manually operable valve, 45, se-
cured to a shaft, 47, rotatably journaled in the

S housing and a suction operated valve, 49, secured

to a shaft, 51, which is also journaled in the
housing. The operating mechanism for these
valves, is as described in detail hereinafter but to
enable easier understanding of the iavention, it
may be said that the valve, 45, is operated by
the throttle, 39, through the medium of a lost
motion connection which permits the throttle, 39,
to make a predetermined amount of movement
without any accompanying movement of the
valve, 45. The amount of this independent move-
ment of the throttle, 39, may be adjusted to suit

different conditions of operation but the device

is generally so adjusted that the throttle, 39, may
open to permit an engine speed which corre-
sponds approximately to a vehicular speed of
30-25 miles an hour on the level before any
movement of the valve, 45, takes place. The
valve, 49, is entirely suction operated and of
course cannot be opened until the manually op-
erable valve 45, begins to operate. The.con-
struction of the manifold and the means for
forming the primary mixture and for conveying
said primary mixture to the outlet branches of
said manifold is all exactly as shown in the
earlier application. The flow of primary mixture
is controlled by a throttle A which is journalled
in the housing and is cperated by means of an
operating plate indicated at B in Fig. 1, while
tie flow of air through the manifold to the sec-

= ondary mixing chambers is controlled by a but-

terfly throttle which is secured to a shaft in-
dicated at C in Fig. 1, the construction being
exactly the same as in application Serial Num-
ber 370,179. The present invention relates en-
tirely to the mechanism for operating the pri-
mary throttle and the butterfly throttle above
referred to, and this operating mechanism will
now be described. .

The throttle valve A is adapted to be operated
by means of an operating connection which is
connected to the opposite end of the valve from
that shown in the drawings, and is adapted to
extend to some point convenient to the operator.
The throttle is rotated in a clockwise direction
in Fig. 1 to open and in the opposite direction
to close. The operating plate B is provided with
“pins 10, which extend into corresponding recesses
in the end of the throttle and said operafing
plate is held in position by a screw-12 screwed
into the throttle valve itself, a shoulder 14 on

1,945,603

said screw engaging the operating plate B. Piv-
otally connected to an ear 16 projecting from
said operating plate is a link 18 which is con-
nected at its upper end to an arm 20 secured
in any desirable manner to the shaft C on which
the butterfly throttle is mounted. As the throttle
A is opened, this link is effective to move the
arm 20 in a clockwise direction and in a manner
more specifically disclosed hereinafter, to open
the butterfly throttle.

There is in addition to the butterfly throttle,
a suction operated air valve in the secondary
air passage, which is secured to a shaft 22 ro-
tatably mounted in the casing of the carburetor.
This valve is normally held closed when the
throttle is closed by means of an arm 24, which
is clamped between the operating plate B and
the head of the screw 12, as fully shown in
Fig. 4. The arm engages a pin 26, projecting
from a link 28, pivotally connected at its upper
end to an arm 30, secured to the valve shaft
22 and is effective to hold the valve closed when
the parts are in the position shown in Fig. 1,
with the throttle closed, being held in this po-
sition by a spring 32, one end of which is con-
nected to an ear 34 projecting from the arm
and the other end of which is connected to a
pin 36 projecting from a boss 38 integral with
the casing. As the throttle A is opened and
the operating plate B moves in a clockwise di-
rection, a pin 40 projecting from said plate,
engages the arm 24 after the throttle has made
a predetermined opening movement and moves

the arm out of the way of the pin 26 so as 110

to allow the valve to open under the influence
of engine suction.

Connected to the lower end of the link 28 is
a dashpot piston 42, which slides in a cylinder
44 and operates to retard the opening move-
ment of the suction operated valve. This dash~
pot constitutes no part of the present invention

‘and, therefore, will not be further described here-

in. Pivotally connected to the pin 40 is a rod
46 which, on opening of the throttle, operates
the pump piston 48 to supply fuel during the
acceleration period, but this also forms no part
of the present invention.

As fully disclosed in the earlier application,
the butterfly throttle which is secured to the
shaft C is not designed to be opened until after
the primary throttle, which is operated directly
by the plate B, has. been moved a predeter-
mined distance. This distance may vary with

specific designs of the device but the device is .
generally so designed that the butterfly begins 4

to open after the throttle has been opened to
a position corresponding to a vehicular speed of
approximately 25 miles per hour on a level. In
the device disclosed in application Serial No.

370,179, and in this device, this is accomplished -

by arranging the point of connection of the link
18 with the operating plate B in such a way
that the point of connection with this plate
moves in an arc which is almost concentric with
the point of connection of the said link 18 with
the arm 20 for the first part of the movement
of the operating plate B. During this motion
of the operating plate there would be no move-

ment of the arm 20 and consequently no move-
ment of the butterfly throttle. It will be under- --

stood, however, that the arc above referred to,
is not exactly concentric with the point of con-
nection of the link 18 with the arm 20. There-
fore, there must be a slight amount of loose-

ness in the pivotal connection between said link
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and said arm, or the parts would bind. In the
former device shown in application Serial No.
320,179, a slot of slightly greater length' than
the diameter of the pivot pin which projects
from the arm 20, has been provided and a spring
is connected to an ear extending from the link
18 so as to normally hold the pin in one end
of the slot. This slot has to be made of exactly
the proper size in order not to bind and =zt
the same time not to permit too much play of
the parts. The manufacture of the operating
connection, is therefore rendered somewhat diffi-
cult because of the exactness of the manufac-
turing requirements. It will be obvious that if
the slot is of insufficient size the parts will not
move fresly while if the size of the slot is too
great the suction imparted to the butterfly will
not be that desired.

According to the present invention, means
have been provided to adjust the effective length
of this slot so that if in the manufacturing of
the parts, the slot is not formed of exactly the
correct size, an adjustment may be made to reg-
ulate the effective size of the slot to secure the
exact movement of the butterily desired. To
this end an ear 50 is provided which extends
from the link 18, as shown in the drawings, and
threaded in such ear is a screw 52, which extends
upwardly toward the pivot pin 54, projecting
above the lower edge of the slot 56, which is of
slightly larger size than the pin, as shown in
Fig.2. The screw 52 is provided with a slot 58 in
one end by means of which it may be turned so
as to regulate the effective length of the slot and
the degree of clearance at the pivot pin while a
leck nut 60 is provided to lock said screw in ad-
justed position. A spring 62 is connected at one
end to the ear 50 and the other end is hooked
over the pin 54, said spring tending always to
pull the pin 54 toward the end of the screw 52.
Obviously, the slot 56 may be made somewhat
larger than necessary and regulated as to its
length by means of the adjustable pin disclosed,
to form a slot of exactly the right size to secure
proper motion of the parts which permits the
parts to be manufactured with less degree of
accuracy than in the earlier device but enables
the clearance to be adjusted exactly as desired,
thus simplifying the manufacturing problems and
at the same time securing more accurate oper-
ation.

While the form of embodiment of the present
invention as herein disclosed, constitutes a pre-
Terred form, it is to be understood that other
forms might be adopted, all coming within the
scope of the claims which follow.

What is claimed is as follows:

1. A carburetor for internal combustion en-
gines comprising & mixbture passage, means for
supplying fuel and air thereto, a throttle, an
auxiliary air valve for supplying additional air
to said mixture passage as the throttie is opened,
means for operating said auxiliary air valve by
the throttie, said means including an operating
member cennected to the auxiliary air valve and
s0 constructed that the point of connection moves
in a substantially arcuate path when the valve is
moved, means providing limited clearance at said
point of connection, and means for adjusting the
amount of clearance.

2. A carburetor for internal combustion engines
comprising a mixture passage, means for sup-
plying fuel and air thereto, a throttle, an auxiliary
air valve for supplying additional air to said mix-
ture passage, means for operating said auxiliary

3

air valve by the throtitle, a pin and slot connec-
lion between the operating member and the aux-~
iliary air -valve and means for adjusting the
effective length of the slot.

3. A carburetor for internal combustion engines
comprising ‘a primary mixture passage, means
for admitting fuel and air thereto, a secondary
mixing chamber into which said primary mix-
ture passage is adapted to deliver a primary mix-
ture of fuel and air, a primary throitle reguiat-
ing the flow of primary mixture, a secondary air
passage adaplted to supply air to the secondary
mixing chamber, a secondary throttle i said air
passage, an operating member connecting said
primary and secondary throttles for concomitant

‘operation, the point of connection of said oper-

ating member with said secondary throttle being
adapted to move in a substantially arcuate path
as said secondary throttle. is moved, means pro-
viding limited clearance at the point of connec-
tion of said operating member with the secondary
throttle, and means for adjusting the amount of
clearance.

4. A carburebor for internal combustion eugines
comprising a primary mixture passage, megng for
admitting fuel and air thereto, a secondary mix-
ing chamber into which said primary mixture
passage is adapted to daliver a primary mixture
of fuel and air, a primary throtle regulating the

flow of primary mixture, a secondary air passase s

adapted to supply air to the secondary mixing
chamber, a secondary throtile in said air passage,
an operating member connecting said primary
and secondary throttles for concomitant oper-

ation, the point of connection of said operating

member with said secondaxry throtitie being adapt-
ed to move in a substantially arcuate path as said
secondary throttle is moved, means providing suf-
ficient clearance at the pcint of connection of

said operating member with the secondary throt- -

tle to prevent binding of the parts, and means to
adjust the degree of clearance whereby excess of
lost motion is prevented.

5. A carburetor for internal combustion en-

ines comprising a primary mixture passage,
means for admitting fusl and air thereto, a sec-
ondary mixing chamber into which said primary
mixture passage is adapted to deliver g primary
mixture of fuel and air, a primary throttle regu-
lating the flow of primary mixture, a secondary
air passage adapted to supply air to the secondary
mixing chamber, 2 secondary throtile in said air
pbassage, an operating member extending from
said primary throttle to said secondary throttle,
a pin and slot connection between the operating
member and the sscondary throttle and means
for adjusting the effective langth of the slot.

6. A carburetor for internal combustion en-
gines comprising a primary mixture passage,

means for admitting fuel and air thereto, a sec- -

ondary mixing champer into which said primary
mixture passage is adapted to deliver a primary
mixture of fuel and air, a primary throttle regu-
lating the flow of primary mixture, a secondary
air passage adapted to supply air to the secondary
mixing chamber, 3 secondary throttle in said air
passage, an cperating member extending from
said primary throttle to said secondary throttle
and adapted to move about its point of connection
with the secondary throttle as a pivot during a
part of the movement of the primary -throttle,
means for providing limited clearance at the
point of connection of said member with the sec-
ondary throttle and means for adjusting the
amount of clearance.
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7. A carburetor for internal combustion en-
gines comprising a primary mixture passage,
means for admitting fuel and air therefo, a sec-
ondary mixing chamber into which said primary
mixture passage is adapted to deliver & primary
mixture of fuel and air, a primary throttle regu-
lating the flow of primary mixture, a secondary
air passage adapted to supply air to the second-
ary mixing chamber, a secondary throttle in said
air passage, an operating member extending from
said primary throttle to said secondary throttle
and adapted to move about its point of connec-
tion with the secondary throttle as a pivot during
a part of the movement of the primary throttle
without imparting any movement to the second-
ary throttle, means for providing limited clear-
ance at the point of connection of said member
with the secondary throttle and means for ad-
justing the amount of clearance.

8. A carburetor for internal combustion en-
gines comprising a primary mixture passage,
means for admitting fuel and air thereto, a sec-
ondary mixing chamber into which said primary
mixture passage is adapted to deliver a primary
mixture of fuel and air, a primary throttle regu-
lating the flow of primary mixture, a secondary
air passage adapted to supply air to the secondary
mixing chamber, a secondary throttle in said air
passage, an operating member extending from
said primary throttle to said secondary throttie
and adapted to move about its point of connec-
tion with the secondary throttle as a pivot during
s part of the movement of the primary throttle,
said operating member being so connected to the

1,945,603

primary throttle that the point of connection
therewith moves in the arc of a circle which is
nearly concentric with the point of connection of

said operating member with the secondary throt-

tle during a part of the movement of the primary
throttle, means for providing clearance at the
point of connection of the operating member with
the secondary throtile and means for adjusting
the amount of clearance.

9. A carburetor for internal combustion en-
gines comprising a primary mixture passage,
means for admitting fuel and air thereto, a sec-
ondary mixing chamber into which said primary
mixture passage ig adapted to deliver a primary
mixture of fuel and air, a primary throttle regu-
lating the flow of primary mixture, a secondary
air passage adapted to supply air to the secondary
mixing chamber, a secondary throttle in said air
passage, an operating member extending from
said primary throttle to said secondary throttle
and adapted to move about its point of
connection with the secondary throttle as a pivot
during a part of the movement of the primary
throttle, said operating member being so con-
nected to the primary throtile that the point of
connection therewith moves in the arc of a circle
which which is nearly concentric with the point
of connection of said operating member with the
secondary throttle during a part of the movement
of the primary throttle, a pin and slot connection
between the operating member and the secondary
throttle and means for adjusting the length of
the slot.

FREDERICK D. FUNSTON.
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