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ORATION OF DELAWARE

CHARGE FORMING DEVICE

———

This invention relates to charge forming
devices for internal combustion engines and
more particularly to the type of charge
forming device which comprises a plurality
of primary mixing chambers, one for each
engine intake port, which cooperate respec-
tively with a plurality of secondary mixing
chambers iocated adjacent the said intake
ports and receiving primary fuel air mix--
ture from pipes connected with the primary
carburetors, while receiving air when re-
quired through an air manifold having =
single air inlet for supplying air to all the
secondary mixing chambers, '

An example of charge forming device of
this character is disclosed in the copend-
ing application of Fred E. Aseltine, Carl H.
¥indl and Wilford H. Teeter, Serial No.
228,683, filed June 27, 1928. |

In earlier charge forming devices of this
character as exemplified by the above appli-
cation various mixture proportioning devices
have been provided to control the admission
of fuel and air to the mixing chamber and
it is the principal object of the present in-
vention to provide simplified and improved
means for controlling the mixture propor-
tlons under certain predetermined operating
conditions which is effective to secure a more
desirable proportioning of the mixture under
those specific conditions than has been pos-
sible with devices heretofore known.

More specifically it is an object of the pres-
ent invention to provide means which will .
maintain a mixture of substantially uniform
proportions on opening movements of the

- throttle under certain operating conditions.

40
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In earlier forms of charge forming devices
of this character a dash pot is provided to
temporarily-retard the opening of the air
valve on opening movements of the throttle
to aid in enriching, the mixture on accelera-
tion. On certain opening movements of the
throttle, as for instance, when the throttle
1s opened from closed position when the en-
gine is running at relatively high speed, the
enriching of the mixture above referred to is
not desired. Therefore certain passages for
the escape of fuel from below the dash pot
piston have been provided which are opened

Application filed April 30, 1829, Serial No. 359,318.

to permit the piston to move relatively freely
when the throttle is opened as described. It
has been found that with such construction
the air valve sometimes opens too much,
which results in leaning the mixture near the &8
end of its movement to such an extent as to
cause the engine to miss firing. According to
the present invention a passage is provided.
to permit escape of fuel from below the dash
pot piston which results in free opening of
the valve, but means are also provided, con-
trolled by the primary throttle and operat-
ing atter the throttle is opened, which close
or partially close the escape passage o pre- -
vent leaning of the mixture as described.

Hurther objects and advantages of the
present invention will be apparent from the
tollowing description, reference being had
to the accompanying drawing wherein a pre-
ferred embodiment of one form of the pres-
ent invention is clearly shown.

In the drawing: | | |

Hig. 1 is a vertical longitudinal section
through a charge forming device according
to the present invention and an intake port 76
with which it is associated. |

- Fig 2 is a transverse vertical secti.(m on the
line 2—2 of Fig. 1.

- Fig. 3 isa fragmentary transverse section
on the line 3—3 of Fig, 1i. | 80

Fig. 4 is fragmentary elevation of certain |
operating connections viewed from the left

e

0

m Fig 4.

The device disclosed comprises a main ajr
manifold 10 having three outlet branches,
the middle branch 12 being shown herein.
Each of these branches communicates with
one of the intake ports’i4 of a multi-cylinder
engine. These outlet branches are each pro-
vided with an attaching flange 16 for securing
the manifold to the engine block in the usual

manner. Adjacent the inlet of the manifold
15 provided a flange 18 to which the main car.
buretor unit is adapted to be attached, as
shown in Fig. 1. ' | 05

. The carburetor unit comprises a main hous- |
ing 20 having an attaching flange 22 adapted
to be secured to flange 18 by screws 24. An
air inlet horn 28 is secured in position to reg-

90

1ster with an opening in the upper wall of the 100 .



» an annular shoulder
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housing 20, In any
30, having certain
fuel passages
screws to the lower wall of housing 20, and a
sheet metal fuel bowl 32 is held tight against
34 on the housing 20 by
any suitable means. Fuel is conducted from
o main source of supply to the fuel bowl

suitable way. A casting
dash pot chambers and

“through a conduit not shown herein, and the
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~ canal 44, which connects with each of the-

25 ‘mitted from the fuel
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- throttle cause a reduction
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45.
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conduits which convey

Aow of fuel to the bowl is controlled by 2
float 36, operating in the usual manner to
maintain a substantially constant level of
fuel therein. _

Fuel flows from bowl 32 to a plurality of
primary fuel nozzles 33, one of which 1s

located in each of the primary mixing cham-

bers 40, the construction of which is briefly
described hereinafter. The fuel conduit be-

tween the fuel bowl and the nozzles com-
passage 42 communicat-

prises a vertical fuel
ing at its upper end with a horizontal fuel
nozzles 38 through orifices 46. - Fuel 1s ad-
bowl to passage 42 at
all speeds through a fixed metering orifice
48 and at high speeds additional fuel is ad-
mitted through an orifice 50, controlled by
o valve 52 in the manner set forth in the above
mentioned application. _ -
Fuel is lifted from the fuel bowl through
the above described fuel passages and noz-
zles 38 to the mixing chambers by the suc-
tion therein. Closing movements of the
in mixing chamber
suction, which might permit the fuel column
to drop sufficiently to cause a temporary fuel
starving of the engine unless means were pro-
vided to prevent it. For this purpose a check
valve 54 is provided 1n an enlarged.chamber
56 at the junction

on the bottom of the chamber, preventing
downward flow of the fuel.

Each primary fuel nozzle 1s provided with
2 main fuel outlet 58 in the top of the nozzle
and 'a secondary fuel outlet comprising two
orifices 60 and 62 in the vertical wall of the
nozzle near the bottom of the mixing cham-
ber. At relatively high speeds the mixing
chamber suction is enough to lift fuel from
the main outlet as well as from orifices 60
and 62. At idling, or low speed operation
under load, however, the suction is sufficient
to 1ift fuel only to some point between the
top of the nozzle and orifices 60 and 62, fuel
flowing from these orifices by action of grav-
ity. Each nozzle 1s provided with a re-
«tricted fuel metering orifice 63. The pri-
mary mixing chambers comprise the en-
larged anterior ends of primary mixture pas-
sages 64,

ing. When the carburetor is attached to
the manifold, these passages register with
the primary mixture

formed therein, is secured by

against a seat 76 by a spring
tween the valve and a flange 80 projecting
from a sleeve 82 slidably mounted on a sta-

of channels 42 and 44, and
~on reduction of mixing chamber suction seats

connects with the inlet of

hich are parallel to each other
and close together as indicated in the draw-

- 1,897,101

to the secondary mixing chambers, as fully
disclosed in the copending application re-
forred to. Restrictions 66 separate the pri-
mary mixing chambers from the remainder
of the mixture passages. ' o

A single throttle valve 68, which extends
across all the primary mixture passages, con-
trols the flow therethrough and is provided
with grooves 70, which register with said mix-
ture passages. This throttle 1s operated by
means fully disclosed in the above copend-
ing application and which forms no part of

the present invention. The middle primary

communicates with a tube
manifold branch 12, which
primary mixture to the second-
chamber in that branch of the

mixture passage
72, fixed 1n the
conveys the
ary mixing
manifold. _ .

Substantially all the air entering: the car-
buretor flows through the air horn 28, con-
trolled by a main air valve 74, normally held
78 received be-

tionary guide sleeve 84, fixed in the housing
90, and serving as a guide sleeve for the stem
86 to which the air valve is secured. |
When it is desired to choke the carburetor
to start the engine, the flange is adapted to be
lifted by an arm 88, as described 1n the co-
pending application, until the upper end of

sleeve 82 engages the valve to hold it against
its seat.

Qufficient air to carry the starting

mitted through an elongated slot 90 formed
in a plate 92 secured to the housing 20, as
shown in Fig. 1. |

The valve %4 admits air to a main air cham-
ber 94 from which air flows to the primary
mixture passages through an orifice 96 in the
floor of the air chamber and to the secondary
mixing chambers through a passage 98, which
the manifold 10.
A manually operable throttle 100 and a suc-
tion operated valve 102, secured to shafts 101
and 103 respectively, control the flow of air
through passage 98 and the operating connec-
tions for said valves are fully disclosed in the
above mentioned application.

" On opening of either throttle 68 or 100,

the suction in the air chamber 94 is increased
and the air valve is opened against the ten-
sion of its spring to admit additional air and
increase the quantity of mixture supplied to
the engine. The opening of the valve must
be retarded to some extent, however, to pre-
vent admission of sufficient air to lean the
mixture. To .accomplish this result and to
prevent fluttering of the valve, a dash pot 1s
provided comprising a cylinder 106 forming
part of the casting 80 and a piston 108 secured
to the valve stem 86 by any conventional
means such as a nut 110 threaded thereon.
In order to facilitate understanding of this
invention the operation of the device on open-

fuel from the nozzles to the intake ports is ad- -
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ing movements of the throttles will now be
very briefly described. On opening of the
throttle valves the suction effective to open
the air valves 74 and 102 is increased resulting
i wider opening of the valves and an in-
creased supply of air, and a pump, briefly de-
scribed later and fully disclosed in the co-
pending application above referred to, may
be provided to supply additional fuel to the
mixture passage for a brief period to effect

enrichment of the mixture during the acceler-
ation period. It is desirable also under nor-

mal conditions for reasons fully set forth in
the above mentioned ap
rarily retard the opening of the suction oper-
ated air valves 74 and 102 when the throttles
are opened, to aid in the enrichment of the
mixture. To thisend the dash pot previously
described and another dash pot (not shown%v
controliing valve 102 have been provided.

Under certain operating conditions it is not
desirable to accompany sn opening move-
ment of the throttle with a delayed opening
of the air valves,

which the carburetor is used has been coast-
ing with throttles closed and clutch engaged,
it 1s not desirable to enrich the mixture be-
cause the engine is already rurning at speed.
And mixture enrichment is, therefore, not
necessary to increase engine speed. Under
such operating conditions it is desirable that
the air valves open relatively freely when the
throttles are opened and in earlier devices of
the character disclosed various means have
pbeen provided to relieve the resistance of the
dash pots controlling the motion of said air
valves when any opening movement of the
throttles 15 accompanied by a relatively great
increase in suction effective on said valves.
One of the means for relieving the resist-
ance of the dash pot in the manner described
consists of a by-pass associated with the cyl-

inder 108 and permitting fuel $o pass from

below the dash pot piston io a poini above the
piston under certain conditions. Means con-
trolled by the primary throttle are provided

- to reguiate the flow through this 0y-pass, in

©f

ordaer o determine the degres to which the

' resistance of the dash pot is relieved. The

cy-pass comprises the passages 119 and 114
wnich connect with a larger verticsl passage
formed in the easting 80, and indicated in its
entirety 0y the reference numeral 116, The
passages 112, 114 and 116 are rendered effec-
tive under normal operating conditions 4o
permii 8 How of fuel from below the piston
108 back to the dash pot eylinder above said
piston almost immediately after the down-
ward movement of the piston begins, to par-

tially relieve the dash pot of its resistance to

opening movement of the sir volve. Other
means such as the “blowofi” valve, fully shown
anc described in the above mentioned copend-
Ing application, may also be ‘provided in

plication to tempo-

For example when the
throttles are opened after the automobile on”

L

he upper end of this rod extends through &

3

addition to by-pass, above referred to, to re-

lieve the dash pot of substantially all of its

retarding effect under the specific operating

conditions previously described if desired.
It has been found, however, that when the
resistance of the dash pot is relieved, either

by a by-pass alone or by the combined action.

of a by-pass and the above described “blow-

oft” valve the mixture sometimes becomes too -

lean, when the throttle is opened from a sub-
stantially closed position or the position it
occupies during relatively low speed opera-
tion, causing the engine to miss firing at times,
and also a reduction in power. It is the pur-
pose of this invention to provide means for
preventing this faulty operation of the engine
by controlling the action of the previously
described by-pass so as to restrict the fow
therethrough to a greater degree after the
throttle begins to move, and then increasin

the resistance again as the throtile is opene

rurther, thus maintaining the proportions of
the mixture substantially constant during the

operation described. To accomplish this re-

sult the lower portion of the passage 116 is
enlarged as indicated at 118 and is adapted
to recelve a piston 120 which is slidable there-

1n, a movable plug 122 being provided in the

lower end of the bore to permit insertion of
the piston. The piston is hollow and is pro-
vided with an orifice 124 in the wall thereof,

‘and the orifice may be so positioned that it

registers fully with the passage 112 when the
piston 1s moved by the primary throttle to

- the position it occupies, when the said throttle

1s 1n closed position. It is probably prefer-
able however, for the orifice 124 to so position
that 1t registers only partially with the pas-

sage 112 when the throttle is in substantially
- closed position and does not fully register

therewith, during normal operation of the ve-
hicle on the level until the dash pot piston
moves enough to uncover the passage 114. In
order to operate the piston 120 by the throtile,

2 rod 126 which 1s serewed into the bottom ot _-

the piston and extends through an orifice 128
in the top of the float chamber is provided.

lot 130 formed in the outer end of an arm
132 secured to a spindle 134 projecting from
one enc of the primary throttle.
provided with a head 136 which is adapted
to be engaged by the arm 132 on closing move-
ments ox the throttle to lift the piston to the
position shown in Fig. 2, but the vod 126 fits
loosely in the slot 130, so that on opening
movements of the throttle the arm 134 has no
effect on the rod, the piston moving down-
wardly only by action of gravity., - -
The piston 120 has a sliding fit in the bore
118 and iits tightly enough therein to delay
its downward movement relative $o the open-

ing movement of the throttle so that said pis-
ton will move to a position to close the passage

The rod 18

70 I
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112 after the throttle completes its opening 130
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movement and substantially'_ at the end of the -the outlet
opening movement of the air valve.

This mechanism operates substantially as

- follows: During the first part of the opening

Nt

1)

movement of the throttle, if the orifice 124
is so positioned as to register partially with

passage 112 when the throttle is closed, the

piston 120 moves to bring said orifice into full
registry with the passage so that by the time

the dash pot piston 108 is moved to position

to open the passage 114, the orifice 124 is In
the position shown in Fig. 2, of the draw-
ing.” With the parts in this position there 1s

~ an unobstructed passage for fuel through the

by-pass which would reduce the resistance of
the dash pot too much and permit the air

valve to open sufficiently to lean the mixture

“during the latter part of its opening, 1if the

parts remained in this position. To prevent

‘this action further opening movement of the

throttle permits the piston 120 to restrict and

finally to close the passage 112 preventing

further escape of fuel from below the piston
108 through the above described by-pass.

. This will increase the resistance to movement

~ of the air valve during the latter part of 1its

4D

™
oo

‘opening movement substantially to the degree

of resistance at the beginning of the opening
of said valve and tend to prevent any leaning
of the mixture. . ' -
A fuel pump such

F

as that disclosed in the

‘above mentioned copending application may

be provided if desired, but this pump forms
no part of the present invention and may be
omitted so far as this invention is concerned.
Briefly, this pump comprises a fuel delivery

conduit 140 at its lower end to the dash pot

cylinder 106 and at its upper end communi-
cating with a fuel distributing canal 142

formed in & block 144 secured to the lower

" The canal 142

side of the main housing.
primary mixing

communicates with each

chamber, through one of a plurality of pas-
sages 146. Two passages 148, one of which

is indicated in dotted lines in Fig. 1, admit
air to the canal 142 to form an over rich mix-

| ture of fuel and air which is forced into the

primary mixing chambers through the pas-
sages 146. | . |

- While a manually operated throttle. 100

" and suction operated valve 102 are shown in
" this device, the structure forming the subject

¢y
i

®

matter of this invention may be incorporated
in a device constructed in accordance with
earlier desighs than that shown herein, hav-

ing only the manually operated valve:n the
‘passage 98. The presence of the suction op-

erated valve is not essential so far as this in-
vention beconcerned. S
A secondary mixing chamber is associated
with each outlet branch of the manifold, one
of such mixing chambers being shown here-

in. Fach mixing chamber comprises a Ven-
turi tube 150 clamped between the manifold

and the englne blockand positioned so that

‘ture from said chamber,

- chamber, means for supplyin%
thereto,

1,897,101

of the primary mixture conduit
associated
of greatest suction therein. These Venturi
tubes constitute no part of thie present inven-
tion, but function in a manner fully set forth
in the above mentioned application. |

therewith terminates at the point

While the form of embodiment of the pxl'e's-' '

ent invention as herein disclosed, constitutes
‘g preferred 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:

75

1. A charge forming device for internal .

| L

combustion engines comprising a mixing
chamber, means for supplying fuel and air

80

thereto, a throttle controlling the flow of

mixture from said chamber, means for regu-
lating the mixture ratio, said means tending

to lean the mixture during a part of the

opening movement of the throttle, and means
effective during another part of the opening
of the throttle For so controlling the action of
the means for regulating the mixture ratio

as to compensate for the tendency to produce

o lean mixture, whereby a substantially uni-

form mixture is provided throughout the op-

erating range.
2. A charge

combustion engines comprising a mixing

chamber, means for supplying fuel and air
thereto, a throttle controlling the flow of
nixture from said chamber, means for regu-
lating the mixture ratio, said means tending
to lean the mixture during a part of the open-
ing movement of the throttle and means op-

erated by the throttle during another part
controlling

of its opening movement, for so

85

00

forming. device for internal

03

1C0

the action of the means for regulating the

ixture ratio as to compensate for the tend-

ency to produce a lean mixture

3. A charge forming device for internal
combustion engines comprising a ‘mixing
chamber, means for sup .lym% fuel and air
thereto, a throttle controtling the ‘
an air valve -con-
trolling admission of air to said mixing
is opened, means for retarding the openin
movement of said air valve, means controlle

by

_ ~whereby a
_substantially uniform mixture 1s provided
throughout the operating range. - L

105

110

e flow 0?[' mix-

chamber and adapted to open as the throttle - -

115

the air valve for reducing the resistance of - |

sa'd retarding means during part of the open-

ing movement of said valve, and means con-

trolled by the throttle for regulating the ef-

fectiveness of said last mentioned means.
4. A charge forming device for internal

120

combustion engines comprising a mixing -

a throttle controlling the flow of mix-
ture from said chamber, an air valve control-

ling. admission of air to said mixing chamber
an

fuel and air

156

adapted to open as the throttle is opéned,

part of the open-

means for retarding the first
ing movement of said air valve

and throttle

189
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controlled means effective only after the
valve has moved a predetermined distance

- for rendering said retarding means less ef-

10

15

&0

25

30
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fective. .
5. A charge forming device for internal
combustion engines comprising a mixing
chamber, means for supplying fuel and air
thereto, a throttle controlling the flow of
mixture from said chamber, an air valve con-

trolling admission of air to said mixing cham-

ber and adapted to open as the throttle is

opened, and means for controlling the open-

Ing movement of the air valve, said retarding

means being so constructed that the retarding.

effect of said means is relatively great during
- the first part

of the movement of said valve,
but is reduced during intermediate movement
of the valve and is increased during the last
part of said movement. S

6. A charge forming device for internal

combustion engines comprising & mixing
chamber, means for supplying fuel and air
thereto, a throftle controlling the flow of
mixture from said chamber, an air valve con-
trolling admission of air to said mixing cham-
ber and adapted to open as the throttle is

opened, means for retarding the initial open-

Ing movement of the air valve, throttle con-
trolled means for rendering said retarding
means less effective during the intermediate
movement of the throttle and for Increasing
the retarding effect of said means during final
movement of the throttle. ' |

7. A charge forming device ror internal

' combustion engines comprising a mixing

chamber, means for supplying fuel and air

thereto, s throttle controlling ¢ o flow of mix-

ture from said chamber, an air valve con-
troliing admission of air to said mixing
chamber and adapted to open as the throttle
1s opened, a dash 2‘gmt for retarding the open-
ing movements of the air valve, and means
controlled by
reducing the retarding effect of said dash pot
during operation of the air valve under cer-
tain operating conditions and mezns con-
trolled by the throttle for regulating the ef-
fectiveness of said last mentioned means.

8. £ charge forming device for internal
compustion engines com rising o mixing
cnamber, means for supp ying tuel and air
tnereto, & throttle controlling the flow of
mixture from said chamber, an air valvs con-
crolling admission of air to said mixing cham-
oer and adapied {0 open as the throtils is

e L,

opened, a dash pot for retarding the opening:

Tmovements of the air valve, & by-pass from
ons side of the dash pot piston to the other
side thereof for comtrolling the retarding
eliect of seid dash pot, and means for vars.
ably regulating the effectivencss of the 0y-

~ pass during the movement of the throtile,

- G2

9. A charge forming device for intarnsl
combustion engines COMprising & mixing
chamber, means for supplying fuel and air

\

‘chamber, means for sup

the air valve for automatically

'r5

',therefo, a throttle controlling the flow of

mixture from said chamber, an air valve con-
trolling admission of air to said mixing cham-
ber and adapted to open as the throttle is
opened, a dash pot for retarding the opening
movements of the air valve, a by-pass from
one side of the dash pot. piston to the other
side thereof for controlling the retarding ef-

fect of said dash pot and means controlled bfv x.
e -

the throttle for variably regulating the

fectiveness of the by-pass during the move-
ment of the throttle. S

- 10. A charge forming device for internal
combustion engines comprising a mixing
| plymmg fuel and air
thereto, a throttle controlling the flow of mix-
ture from said chamber, an air valve con-

trolling; admission of air to said mixing

chamber and adapted to open as the throttle
1s opened, a dash pot for retarding the open-
ing movements of the air valve, a by-pass
adapted to be opened after a predetermined

-movement of said air valve to redtice the ef-

fectiveness of the dash pot and means inde-
pendent of the dash pot for subsequently clos-
Ing the by-pass to increase the effect of the
retarding means after a further opening
movement of said air valve. |

11. A charge forming device for internal
combustion engines comprising a mixing
chamber, means for supplying fuel and air
thereto, a throttle controlling the flow of mix-
ture from said chamber, an air valve con-
trolling admission of air to said mixing
chamber and adapted to open as the throttle
1s opened, a dash pot for retarding the open-
ing movements of the air valve, a by-pass
adapted to be opened after a predetermined
movement of said air valve to reduce the ef-

fectiveness of the dash pot and means con-
trolled by the throttle for subsequently clos-

ing the by-pass to again increase the effect of
the retarding means after a further opening

-movement of the air valve, .+ ..
12. A charge forming device for internal 2

combustion engines cgithpﬁsﬁng 2 mIZIng

chamber, means for supplying fuel and air

thereto, a throttle controlling the flow of

mixture from said chamber, an air valve con-

trolling admission of air to said mixing
chamber and adapted to open as the throttle

1s opened, & dash pot for retarding the open-

ing movements of the air valve, a by-pass for
reducing the retarding effect of said dash pot
comprising passages communicating with the
dash pot cylinder and an auziliary cylinder,
and & piston slidable in said auxiliary cylin-
der to vary the ares of _
movementi of the throttle betwesn its fully

closed and its fully open position.

13. A charge forming device for internal
compustion engines comprising a mixing
chamber, means for supplying

el and air
thereto, a throttle controlling the flow of mix-
ture from said chamber, an air valve con-

{-

8B

108

108

the by-pass during -

-
RY
&



15 mixing chamber,

trolling admission of air to said mixing
chamber and adapted to open as the throttle

is opened, a dash pot for retardin the open-
ing movements of the air valve, a by-pass for

5 reducing the retarding effect of said dash pot
comprising passages communicating with the

~ dash pot cylinder and an auxiliary cylinder,
a piston slidable in said auxiliary cylinder
“to vary the area of the by-pass and means for
10 operating said piston from the throttle dur-
~ ing movement of the throttle between its fully
closed and open position. ,
14. A charge forming device for internal
combination engines comprising a secondary

supplying a primary mixture to said second-
ary mixing chamber, means for supplying
fuel and air thereto, a primary throttle asso-
ciated with said primary carburetor, a sec-
20 ondary throttle controlling the flow through
the secondary mixing chambers, an air valve
controlling admission of air, means for re-
tarding the opening movement of the alr

~ chamber and adapted to open as the

a primary carburetor for:

1,897,101

air valve under all operating conditions,

means for varying the effect of said retard-
ing means, and means operated by move-

ments of the throttle for regulating the act-
‘tion of said last mentioned means. |

18. A charge forming device for internal
combustion engines comprising a mixing
chamber, means for supplying fuel and air
thereto, a throttle controlling the flow of
mixture from said chamber, an air valve con-
trolling admission of air to said mixing
throttle

75

is opened, a dash pot for retardingly resist- -

ing all opening movements of said air valve

under all operating conditions, means for
varying the resistance of said dash pot, and
means operated by movement of the throttle
for regulating the effect of said last men-
tioned means. | | -

In testimony whereof I hereto affix my sig-
nature. | | e

"FRED E. ASELTINE.

—

valve, means for varying the retarding effect

80

85

28 of said retarding means and means controlled. g0

by the primary throttle for controlling said -
~ last mentioned means. S
15. A charge forming device for internal
combustion engines comprising a plurality
80 of secondary mixing chambers, a plurality
of primary carburetors for supplying pri-
mary mixture thereto, means for supplying .
fuel and air thereto, a primary throttle asso-
ciated with all of said primary carburetors,
.35 5 gecondary throttle controlling the flow
" through all of said secondary mixing cham-
. bers, an air valve controlling admission of
air to all of said secondary mixing chambers,
means for retarding the opening movement
.40 of said valve and means controlled by the pri-
mary throttle for regulating the effectiveness
of said retarding means. '
16. A charge forming device for internal
combustion engines comprising a mixing
chamber, means for supplying fuel and air
thereto, a throttle controlling the flow of
mixture from said chamber, an air valve con-
trolling admission of air to sald mixing
' chamber and adapted to open as the throttle
50 is opened, means for controlling the opera-
tion of the air valve, means controlled by
the throttle for regulating the effectiveness
- of said controlling means and means where-. -
by the operation of said throttle controlled
means is delayed with respect to operation
of the throttle. N - -
17, A charge forming device for internal
combustion engines comprising a mixing

chamber, means for supplying fuel and air
thereto, 'a throttle contr'o{l]itlllg' the flow of

mixture from said chamber, an air valve con-
. trolling admission of air to saild mixing
- . chamber and adapted to open as the throttle
is opened, fluid pressure means for retard-

. 6 fingly resisting all opening movements of the
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