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This invention relates to charge forming de-
vices for internal combustion engines, and more
particularly to devices of this character which
comprise a plurality of primary carburetors, each
of which delivers a primary mixture of air and
fuel to one of a plurality of secondary mixing
chambers located adjacent the engine intake ports
and in which the primary mixfure is mixed with
additional air under certain operating conditions.

A device of this character is shown in the co-~
pending application of Fred E. Aseltine, Wilford
H. Teeter, Carl H. Xindl and Frederick D. Funs-
ton, Serial No. 370,179, filed June 12, 1926.

It is the object of this invention to provide
means for accelerating the flow of the primary
mixture as it is discharged into the secondary
mixing chambers as wzll as passing therethrough
the air in order to prevent accumulation of
liguid fuel on the walls of said secondary mixing
It is a further object to provide means
for accomplishing this result which is so con-
structed that the fow may be accelerated as de-
scribed without restricting the area of the intake
passage sufficiently to reduce the engine power.

While this invention is most particularly adapt-
ed to the L-head type of engine, it will be obvious
that its use is not limited to an L-head engine,
but it will, to a lesser degree, improve the opera-
tion of the engine of the overhead valve type.

This invention is accomplished by the provision
of a Venturi tube in each outlet branch of the
air manifold through which the air flows into the
engine intake port and which is provided with a
passage extending longitudinally ' through the
wall thereof, which communicates with the pri-
mary mixture conduit and which is tapered at ifs
posterior end so that the outlet thereof is in the
form of a very narrow semi-circular slot posi-
tioned in the end of the Venturi tube and through
which the fuel is discharged at very high velocity.

Further objects and advantages of the present
invention will be apparent from the following
description, reference being had to the accom-
panying drawing, wherein a preferred embodi-
ment of one form of the present invention is
clearly shown.

In the drawing:

Tig. 1 is a longitudinal, vertical section through
a charge forming device constructed in accord-
ance with the present invention.

Fig. 2 is a fragmentary section showing the
passages supplying fuel from the reservoir to the
nozzles. . .

Pigs. 3 and 4 are detailed sections on the lines
3—3 and 4--4 of Fig. 1.

(Ci. 123—119)

The device disclosed comptises a main air
manifold 10, having three outlet branches, the
middle branch 12 being shown herein. Each out-
let branch communicates with one of the ports
14 of a multicylinder engine, that diselosed in the
drawing, being of the L-head type and provided
with valves 18, which open upwardly. The out-
let branches of the manifold are provided with
attaching flanges 18 for securing the manifold
to the engine block in the usual manner and a
flange 20 is provided at the manifold inlet for
securing the carburetor unit thereto.

The carburetor unit comprises a main housing
22, having an attaching flange 24, adapted to be
secured to the flange 20 by screws 26, and an air
inlet coupling 28 is secured in an opening in the
upper wall of the housing to admit air thereto.
A casting 30 in which the passages for supply-
ing fuel to the noszles are formed, is secured to
the lower wall of the main housing and a sheet
metal fuel bowl 32 is held tightly against the main
housing by screw 34. Fuel is conducted from a
main scurce of supply to this fuel bowl and is
maintained at a substantially constant level by a
float (not shown) operating in the usual manner.

Fuel feeding orifices in the form of speed fuel
inlets 36 and a plurality of high speed fuel nozzles
38 supply fuel to the primary mixture passages in
a manner hereinafter described. TFuel is sup-
plied to these orifices by a vertical passage 40,
in the casting 30 having a fixed fuel feeding inlet
42 and another inlet normally closed, but opened
at relatively high speed by means of a valve 44,
this valve and its operating means being fully
shown and described in application Serial No.
370,179. The passage 40 delivers fuel to horizon-
tal fuel canal 46 which communicates with the
above mentioned fuel feeding orifices. The low
speed fuel inlet is restricted as indicated at 48,
while a fixed restriction 50 is provided i each of
the high speed nozzles to limit the flow therefrom.

The fuel is supplied to angular primary mixture
passages indicated in their entirety by the ref-
erence character 52, which will hereinafter be
more fully deseribed and are provided in the
lower part of the main housing. Communicating
with the vertical portion of these mixiure pas-
sages through orifices 54 are three chambers 55,
which for convenience may be designated fuel
supply chambers. Fuel is admitted directly to
these chambers by the fuel supply elements 36
and 238 and is mixed therein with a small quan-
tity of air which is admitted through a slot 58
formed in & partition 57 separating the fuel sup-
ply chambers from a main air chamber, which
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is more fully described later. This mixture of
fuel and air flows from the fuel supply chambers
to the primary mixture passages.

The primary mixture passages are controlled by
a single throttle valve 58, which extends across all
of said passages, is provided with grooves €0,
which register with said passages, and is operated
in a manner briefly described later. The primary
mixture passages register with conduits for con-~
veying primary mixture to the secondary mixing
chambers when the device is assembled, and these
conduits comprise tubes cast in position in the
manifold during the casting of the latter, as fully
shown and described in the above copending
application. OCnly the tube 62 which conveys the
primary mixture to the secondary mixing cham-
ber, formed in the middle branch of the manifold,
is shown herein, this being sufficient for the pur-
poses of the present disclosure.

All of the fuel supply chambers 55 receive air
from what may be termed a primary air chamber
64, this chamber and all of the chambers 55 be-
ing separated by the partition plate 57 from a
main air chamber 68 and the chambers 55 are
separated from the vertical portions of the pri-
mary mixture passages by a wall 70, which is an
integral part of the main housing and on which
the partition 57 is supported. The fuel supply
chambers 56 are ssparated from each other by
vertical partitions 72.

Air is admitted through the air inlet coupling
28 and is controlled by a valve 74, normally held
against a seat 76 by a spring 78, received between
the valve and the fiange 80, projecting from a
sleeve 82, slidable on a sleeve 84 fixed in position
in the main housing and guiding the valve stem
86 during opening and closing of the valve. In
order to choke the carburetor to facilitate start-
ing, the flange 80 is adapted to be lifted by an
arm 88, as fully described in application Serial
No. 370,179. The valve 74 adinits air directly to
theé chamber 68 which supplies air through the
slot 56 to the primary air chamber 64 and to the
secondary mixing chambers in the manifold by
a secondary air passage 890, contrclled by a
manually operable valve 92 and a suction operated
valve 94 secured to shafts 96 and 98 respectively,
both of which are journalled in the main housing.
The operating mechanism for these valves is not
disclosed herein and forms no part of the pres-
ent invention, but their manner of operation will
be briefly described later in order to facilitate
an understanding of the entire device.

The area of slot 56 which admits air to the
chamber 64, is greater than the total area of the
orifices 54 and because of this difference in size
the inlet and outlet passages to and from the fuel
supply chambers, it is obvious that the velocity of
air passing therethrough wiil never be sufficient
to create a velocity head at the fuel feeding ori-
fices therein. Therefore, a substantially static
suction, as contrelled by the spring held air valve
74, is maintained at the fuel feeding orifices under
all operating conditions.

During operation at all engine speeds below a
predetermined speed, for example, that corre-
sponding to a vehicular speed of approximately
20-25 miles per hour on the level, the mixture
conveyed through the primary mixture conduits
is sufficient to provide the proper quantity of fuel
charge and is conveyed to the engine without
mixture with addition air in the secondary mix-
ing chambers. At higher engine speeds than
this, however, the valves controlling the sec-
ondary air passage are opened to. increase the
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quantity of mixture supplied to the engine. The
valve 92 is operated from the primary throttle
through a connection which permits an inde-
pendent movement, of the throttle up to the posi-
tion corresponding to the vehicular speed above
referred to, after which the valve 92 and the
throttie are operated simultaneously. The valve
94 is suction operated and remains closed until
the valve 92 begins to open. All opening move-
ments of the valve 94 are retarded by a dashpot
for o purpose and by means fully disclosed in the
earlier application Serial No. 370,179. As these
operating connections form no part of the pres-
ent invention, they are not described in defail
herein.

On any increase of suction in the main air
chamber 68 the valve 74 is opened and its opening
movement is retarded to prevent fluttering of said
valve by a dashpot comprising a cylinder 106 and
a piston 102 secured to the lower end of the valve

-stem 88, 'The specific construction of this dash-

pot is entirely immaterial to the present inven-
tion.

In order to enrich the mixture during the ac-
celeration period for a purpose well known fo
those skilled in the artf, a pump is provided which
is operated by the throttle to pump fuel into a well
104, from which it is delivered to each of the
primary mixture passages through delivery pas-
sages 106 having restrictions 108 at their outlet
ends. This pump is not shown herein and forms
no part of the present invention, but is fully dis-
closed in application Serial No. 376,179.

It is unnecessary to describe further the details
of construction of the carburetor unit in order
to understand the present invention. It will be
obvious that fuel is delivered to the primary mix-
ture passages 52 from which it flows through pri-
mary mixture conduits 62 to secondary mixing
chambers, in which it is mixed with additional air
subsequent to the opening of the valve 92, but
prior to the opening of this valve the primary
mixture is delivered directly to the engine intake
ports without dilution in the secondary mixing
chamber.

It is desirable to provide means for accelerating
the flow of primary mixture through the primary
mixture passages so that the enriched mixture
following an opzning of the throtile will be de-
livered to the secondary mixing chambers almost
immediately after the throttle opens in order to
secure smooth and rapid engine acceleration and
it is also desirable to produce a high velocity of
flow through the secondary mixing chambers and
discharge the primary mixture at high velccity
from the primary mixture conduits in order to
prevent precipitation of the fuel from the mixture
and puddling of this fuel on the walls of the sec~
ondary mixing chamber and the passage from the

intake port to the valve, particularly in an L-°

head engine where the valve is above the sec-
ondary mixing chamber. Obviously precipita-
tion and puddling of the fuel as described will
cause unequal distribution of the fuel to the

various cylinders and irregular operation of the °

engine. In certain earlier forms of this device,
Venturi tubes have been positioned in the outlet
branches of the manifold surrounding the outlet
ends of the primary mixture conduits. These

tubes have, however, been open to the objection --

that when the Venturi tube is made sufficiently
small at the throat to produce the desired ac-
celeration of flow when the throttle is only par-
tially opened and a small quantity of air passing
through the tube, such tube will restrict the flow
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to such a degree, when the throttle is relatively
wide open that sufficient partial vacuu m is cre-
ated within the intake passage to effect a reduc-
tion in volumetric efficiency of the envme

According to the present invention, means are
provided to secure the desirable results above
referred to without LdeCT the power ocutput of
the engine and for this e tie primary mix-
tures are designed to inciu t‘s-_’“s cast in posi~-
tion in the manifold cutlel 185 50 that they
lie along the lower wall ¢ nstea d of bﬂmo
coaxial with me branches,

v forma

this device. Instead of dischaerx 1»,0 the cen—
ter of the v’entum tibes ab 1"'- TINE 11y, such con-
duits 62 communicate with pass ages formed in
the wall of Venturi tubes th w wich they are
associated. Venturi tubss positioned in
each outlet branch of it d and are pro-
vided with an extarior 12, which, when the
device is assembled, is ed between shoul-
ders 114 gnd 116, formead in the outllet branch of
the manifold and the ¢ e block respectively.
The tubes are provided with o passage 118, of
'\Tenturi form through t'le interior of the tube and
ir passes after the
ils n "ra*ﬂewr? passage
ch Venturi tube
i, At the an-
swlewhat oval in
d to regis-
ture conduib
sage 129

120 is pro\hdeu_ in
and extends longitu !
terior end, the passage 12f‘ is
shape, as shown it 4dendise
ter with the end of the

62, which is of the

e pag

tapers toward ibs nid 50 tlﬂﬂt this end
of the pa ag is
seml cirau 1 » slot

osterior
stantlauy
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form of a very

fine mist which is ¢ he engine sub-
stantially without ion on the walls of
the 'o'zssages i24 1e rom the intake ports

Ui

he opening
vekion in Ha'ﬁ Dassage 124 and
1"o’d alls, but the air pass-
* vm H :8 at dlmﬁ

14 ”9 the ¢y

throuoxlouu the n
ing through uhs,
fows at h1g'1 Ve'c
the air pas
fuel _chdmfr 5101, 1.4_. ig suiticle:

duction in the velocity o*" d;i,-» 3

vilT

ency for prenipitaticn of mel
intake passage subseguent to
valve 82. MMoreover, the velocl
the passage 124 is n"ceas%rily ai
opening of the valve 52 than before, 50 that
possible reduction in the velocity of discharge
flom the slot 122 is offset by the action of the

high veloeity air curre Bpassz 3 d nrough the nas-
sage 124 so that there is g ially no ‘rpoing

U) ‘?‘

of fuel in the passage etwee.-. t intake port and
the eﬁgme val.vb. 1so b ._del tood that
1“~ ich that any

small cm‘mu‘w 01 i 5 g Lo’l ¢t on the
~walls of the passage inl rain do 7 1o a position
immediately in advance of the discharge slot 122

3
and will be picked up by the primary mixture
which issues from such slet at high velocity.
While the form of embodiment of the present
inventicn as herein disclosed, constitutes a pre-

ferred 101‘m, it is 10 he understood that other forms
might be adopted, all coming within the scope of
the claims which follow.

What is claimed is as follows:
c’ '—‘/10“

chavge 01";11712, 103
ng for suppl
e, & cecor

2."A charge forming device for internal com-
bustion engines comprising s mixture passage,

a throbtle, means for suoplying fuel and air to
the mixture passage, a se condary mixing cham-
her receiving fusl v o from said mixture pas-
sage, and means fo1 ing a homogeneous mix-

ture of fuel and g
comprising a Vem

in said passage, said means
ri tube in the secondary mix-
ing chamber and throuzh which ingoing air fows
and a long, thin n 1we delivery orifice for dis-
charging the mixture into the air passing through
C‘“—Lid tube.

. A charge forming device for internal com-
busmon engines comprising & mixture passage,
a throttle, means for viag fuel and air to
the mixture passages, and m S Fo*‘ f"-“mmzf a
homogensous migburs of §

sage, said means comp e
through which ingoing air fows, a nﬁixture pas-
sage in the wall of the Venturi tube and o long

thin delivery slof at the end of

4, A charge forming device §
hustion engines comprising a1 e passage, o
throttle, means for supplying fuel and air to the
mixture passsge, and means for forming a homo-
geneous mixture of fuel and air n said passage,
said means comprising a Venturi tube through
which ingoing air flows, a mixture passage in the
wall of the Venturi tube and a long, thin delivery
slot at the posterior end of said mixture delivery
passage.

5. A charge forming device for internal com-
bustion engines comprising a mixture passage,
a throtile, means for supplying fue! and air to
the mixture passage, and means for forming a
homogeneous mixsure of fuel and air in said pas-
sage, sald means comprising a Venturi tubs
through which ingoing air flows, and a tapered
fuel delivery passage extending longitudinally
through the wall of the Venturi tube and deliv-
ering fuel through its posterior end.

8. A charge forming device for infternal com-~
bustion engines comprising a mixture nassage, a
throtile, means for supplying fuel and air to the
mixiure passage, and means for forming a homo-
geneous mixture of fuel and air in said passage,
said means comprising a Venturi tube through
which ingoing air flows, and a tapered fuel de-
livery passage extending longitudinally through

2id ")msaﬂe

the wall of the Venturi tube, and a narrow fuel 145

delivery slot formed in the postericr end of
said Venturi tube and constituting the outlet of
said tapered passage.

7. An intake manifold for a multi- cylmdur en-
gine having a plurality of intake ports, compris- 156
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ing a plurality of outlet branches communicat-
ing with said ports, fuel delivery conduits asso-
ciated with each outlet branch of said manifold,
and means for effecting a discharge of fuel at high
velocity from said conduits comprising a dis-
charge orifice in the form of a narrow slot,
whereby collection of fuel on the walls of the
outlet branches is prevented.

8. An intake manifold for a multl cyhnder en-
gine having a plurality of intake ports, com-
prising a plurality of outlet branches communi-
cating with said ports, fuel delivery conduits as-
sociated with each outlet branch of said mani-
fold, and means for effecting a discharge of fuel
at high velocity from said conduits comprising a
discharge orifice in the form of a narrow slot,
an air inlet admitting air to said manifold, and
means for increasing the velocity of air flow ad-
jacent the discharge ends of said fuel delivery
conduits.

9. An intake manifold for a multi-cylinder en-
gine having a plurality-of intake ports compris-
ing a plurality of outlet branches communicating
with said ports, a fuel delivery conduit formed in
the wall of each outlet branch and having a re-
stricted outlet whereby fuel is discharged at high
velocity, an air inlet admitting air to said mani-
fold, and means for increasing the velocity of air
flow adjacent the restricted outlet of each fuel
delivery conduit.

10. An intake manifold for a multi-cylinder en-
gine having a plurality of intake ports, compris~
ing a plurality of outlet branches communicating
with said ports, a fuel delivery conduit formed in
the wall of each outlet branch, an air inlet ad-
mitting air to the manifold, 2 Venturi tube in
each outlet branch of the manifold for increas-
ing the velocity of air flow therethrough and a
fuel discharge pasage formed in the wall of said
Venturi tube and registering with said fuel de-
livery conduit.

11. An intake manifold for a multi-cylinder
engine having a plurality of intake ports, com-
prising a plurality of outlet branches communi-
cating with said ports, a fuel delivery conduit
formed in the wall of each outlet branch, an air
inlet admitting air to the manifold, a Venturi
tube in each outlet branch of the manifold for
increasing the velocity of air flow therethrough

1,926,020

and a fuel discharge passage formed in the wall
of said Venturi tube and registering with said
fuel delivery conduit, said fuel discharge passage
having a restricted outlet, whereby the fuel is
discharged at high velocity into the air passing
through the outlet branches of the manifold.

"12.- A charge forming device for an internal
combustion engine comprising a mixture sup-
ply passage adapted to commmunicate with an en-
gine intake port, means for supplying fuel direct-
ly to said passage adjacent the engine intake
port and having a restricted fuel feeding orifice
through which fuel is discharged at high veloc-
ity, and means in said mixture passage for ac-
celerating the flow of air past the fuel discharge
orifice.

13. A charge forming device for internal com-
bustion engines comprising a secondary mix-
ing chamber communicating with the engine
intake port, a primary mixture conduit adapted
to deliver a primary mixture of fuel and air to
said secondary mixing chamber, and means for
discharging the primary mixture into the sec-
ondary mixing chamber, means for effecting the
discharge of the primary mixture into the sec-
ondary mixing chamber at high velocity, whereby
the accumulation of fuel on the walls of the sec-
ondary. mixing chamber is prevented, said last
mentioned means comprising a restricted dis-
charge orifice through which the primary mix-
ture is discharged, and a restricting means in
the  secondary mixing chamber adapied to
create a high pressure differential on opposite
sides of said discharge orifice.

14. A charge forming device for internal com-
bustion engines comprising a secondary mixing
chamber, a primary mixture conduit adapted to
deliver g primary mixture of fuel and air to said
secondary mixing chamber, means for supply-
ing fuel and air to said primary mixture con-
duits, means for supplying air to said secondary
mixing chamber, said primary mixture conduit
having a restricted orifice through which the
primary mixture is discharged at high velocity
into the secondary mixing chamber, and means
for accelerating the flow of air through the sec-
ondary mixing chamber adjacent the point of
discharge of the primary mixture.
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