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UNITED STATES
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PATENT OFFICE

. CARL H. KINDL AND FREDERICK D. FUNSTON, OF DAYTON, OHIO, ASSIGNORS TO DELCO
PRODUCTS CORPORATION, OF DAYTON, OHIO, A CORPORATION OF DELAWARE

CHARGE FORMING DEVICE

Aﬁplication filed October 2, 1929,  Serial No. 396,709.

This invention relates to charge forming
devices for internal combustion engines, and
more particularly to devices of this charac-
ter which comprise a plurality of primary

5 carburetors which deliver a primary mixture
of fuel and air to a plurality of secondary
mixing chambers located adjacent the engine
intake ports, and in which the primary mix-
ture is mixed with additional air under cer-

10 tain operating conditions.

A device of this character is fully disclosed

in the copending application of Fred E. Asel-

tine, Wilford H. Teeter and Carl H. Kindl,"

Serial No. 288,683, filed June 10, 1928. ,
" Tt is the principal object of the present n-

fomd
(21

vention to provide improved means for en-’

riching the mixture during the acceleration
period and more- particularly, to provide
means which is effective to enrich the mix-
20 ture substantially simultaneously with' the
opening of the throttle.
Tn devices of this character, such as dis-
closed in the above mentioned application,
a pump has been provided to supply addi-
25 tional fuel following any opening movement
of the throttle to enrich the mixture under
such operating conditions. It has been
found, however, that when such opening
movement of the throttle is accompanied by
39 an. opening of the valve which controls the
admission of secondary air, the latter reaches
the secondary mixing chambers before the
enriched primary mixture of fuel and air
and results in the formation of too lean a
35 mixture to properly orerate the engine un-
less some means is provided to retard the
flow of secondary air, the provision of which
adds to the mechanical complexity of the
structure. It is therefore one of the pur-
40 poses of the present invention to provide
-means for enriching the mixture which 1s
so designed that the means for retarding the
admission of secondary air may be entirely
eliminated.
45 With these objects in view one of the fea-

tures of this invention resides in the provi-.

sion of a fuel pump which is effective on
orening movements of the throttle to supply
additional fuel to the primary mixture con-
50 duits at a point adjacent the outlet thereof

and close to the engine intake ports, and sub-

stantially simultaneously with the opening
of the throttle whereby the additional fuel
reaches the secondary mixing chamber at
substantiaily the same time as the secondary
air, without the provision of any means for
retarding the flow thereof.

~ Another feature of the invention resides
in the provision of a plurality of auxiliary
reservoirs for supplying fuel to the primary
mixture passages near the outlets thereoft,
means for restricting the flow therefrom in-
to the said primary mixture passages, means
for preventing flow from one reservoir to
another on change of inclination of the ve-
Thicle on which the device is used and a throt-
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tle operated pump for supplying fuel to said -

reservoirs.

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

In the drawings: '

Fig. 1is a plan view of a charge forming
device constructed in accordance with the
present invention. o

Fig. 2 is a vertical, longitudinal section
through the carburetor unit forming part of
the charge forming device and_one outlet
branch of the manifold associated therewith,

Fig. 3 is a side elevation of the carburetor
unit being: partly broken away to show cer-
tain parts in section.

Fig. 4 is a section on the line 4—4 of Fig. 2.

Fig. 5 is a detail view of the means for op-
erating the fuel valve.

Fig. 6 is a detail section on the line 6—56
of Fig. 1.

The device disclosed comprises a main air
manifold 10 having three outlet branches 12,
14 and 16, each of which is provided with a
flange 18 for securing the manifold to the
engine block in the usual manner. The man-
ifold is also provided with a flange 19, to
which the carburetor unit hereinafter de-
seribed is secured. ,

The carburetor unit comprises a main hous-
ing 20, having an attaching flange 22, adapted
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to be secured to the flange 18 by screws 24.
An air inlet coupling 28 is secured in posi-
tlon to register with an opening in the upper
wall of the housing 20, in any suitable way
and may be connected with an air cleaner if
desired. A casting 30; in which the passages
supplying fuel to the nozzles are formed, is
secured by screws to the lower wall of housing
20, and a sheet metal fuel bowl 32 is held tight
against an annular shoulder 34 on the housing
20 by any suitable means, such as % machine
screw 35 passing through the fuel bowl and

“screwed into the bottom wall of the main

housing. Kuel is conducted from g main
source of supply to the fuel bowl through a

conduit (not shown) and the flow of fuel to
the bowl is controlled by a float 36, operating
in the usual manner to maintain a substantial-

1y constant level of fuel therein.
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Fuel flows from the bowl 82 $o a plurality
of primary fuel nozzles 38, one of which is
located in each of the primary mixing cham-
bers 40, the construction of which is briefly de-
scribed hereinafter. The fuel conduit. be-
tween the fuel bowl and the nozzles comprises
the vertical fuel bassage 42 communicating at
its upper end with the horizontal fuel canal
44, which connects with each of the nozzles
38.  Iuel is admitted from the fuel bowl to
the passage 42 at all engine speeds, through &
fixed metering orifice 48 and at high speeds
additional fuel is admitted through an ori-
fice 50 controlled by a valve 52, operated in
the manner set forth more fully hereinafter.

Fuel is lifted from the fuel howl through
the above described fuel bassages and noz-
zles 38 to the primary mixing chambers by the
suction therein and the flow is regulated by
& two stage metering valve 53 received in
chamber 54 and having a passage 55 there-
through to regulate the low when the valve is
seated, but which is adapted to be unseated as
the suction increases to permit a fow of fuel
around the valve algo. Moreover, on any re-
duction in mixing chamber suction which
might permit the fuel column to drop suffi-
ciently to cause a temporary fuel starving of

the engine, the said valve partially checks the -

return flow of fuel to largely prevent such

“ an action as such valve immediately seats and

the return flow will be limited by the small
orifice in the valve.

Kach primary fuel nozzle is provided with
a main fuel outlet 58 in the top of the nozzle

b 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 sufficient 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 enough to Iift
fuel only to some point between the top of
the nozzle and the orifices 60 and 62, fuel
flowing from these orifices by the action of
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gravity under such operating’ conditions.
Each nozzle is provided with a restricted
fuel metering orifice 63. The primary mix-
ing chambers comprise the enlarged anterior
ends of the primary mixture passages G,
which are parallel to each other and close to-
gether, as indicated in Fig. 2. When the car-
buretor is attached to the manifold, these pas-
sages register with conduits which convey the
primary mixture to the secondary mixing
chambers. These conduits comprise angular
passages 66 indicated in dotted lines in Ifig.
1, which communicate with pipes 68 leading
to elbows 70, secured to the manifold and con-
municating in turn with tubes 72, located in
the outlet branches 12 and 16 of said mani-
fold. The middle passage 64 communicates
directly with a tube 74 similar to the tube 72
and fully illustrated in Fig. 2. Restrictions
76 separate the primary mixing chambers
from the remainder of the mixture Passages
$0 as to reduce the velocity of flow past the
fuel nozzles for purpose fully set forth in
the above mentioned copending applicatiou.

A single throttle valve 78, which extends
across all of the primary mixture passages,
controls the flow therethrough and ig pro-
vided with grooves 80, which register with
said mixture bassage. This throttle valve
is operated by a mechanism more fully de-
scribed hereinafter. The major part of the
air entering the carburetor flows through
the inlet coupling 28 and is controlled by «
main air valve 82, normally held against the
seat 84, by a spring 86 received betiween fho
valve and flange 88, projecting from a slecyve
90, slidably mounted on a stationary guide
sleeve 92, fixed in the main housing 20, and
serving also as a guide for the vertically re-
ciprocating stem 94, to which the air valve
is secured in any desirable manner. ¥When
1t is desired to cloke the carburetor to facili-
tate starting of the engine, the Hange &8 ig
adapted to be lifted by means not shown
herein but fully illustrated and deseribed in
the above application, until the upper end
of the sleeve 90 engages the aiv valve to hiold
it closed. Suflicient air to carry the stari-
ing fuel from the nozzles to the mtake ports
of the engine is admitted through orifice 96
in the wall of the main housing, as shown in
Fig. 2. '

The air valve controls the admission of
air to a main air chamber 93 from which
air flows to.the primary mixture passages
through an opening 100 in the bottom wall of
the air chamber and to the secondary ijx-
ing chambers through a pass ge 102, which
connects with the inlet of the manifoid 10.
The flow of air through this bassage Is coj-
trolled by a manually operable throttle 10+,
secured to a shaft 106, rotatably mounted in
the main housing and adapted to be oper-
ated by the primary throttle, as hereinafter
described. ‘ -
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The operating mechanism for the two
throttle valves comprises an arm 108, secured
to a spindle 109, projecting from one end of

the primary throttle outside the main hous- -

ing and provided with an orifice 110, for
connection with some suitable operating con-
nection extending to a point convenient to
the operator of the vehicle.
is provided with an extension 112 having a
projecting pin 114 supporting a roller 116
which is received within. a cam slot 118,
formed in an arm 120, secured to the end of
the shaft 106 by a split clamp 122, or in
any other desirable manner.. As the arm 108
is Tocked to open the primary throttle, the
roller 116 engaging in the cam slot is opera-
tive to rock the shaft 106 to open the valve
104. 'The slot 118 may be of any desired
contour to give the desired amount of move-
ment to the valve 104 and is generally so de-
signed that a part of such slot is concentric
with the spindle 109, so that a portion of the
movement of the arm 112 is ineffective to
move the valve 104, This concentric part of
the slot 118 may be of any desired length
but is usually so formed that the valve 104
begins to open when the primary throttle

vehicular speed of approximately 20 miles
per hour on the level. After the valve.104
Lexins to open, such valve moves simultane-
ously with the primary throttle until both are
fully open. While the operating mechanism
disclosed herein
from- that disclosed in the above copending
application, the function of  such mecha-
nism is substantially the same as that de-

seribed therein and the valves are operated

in substantially the same manner to pro-
duce the same vesult. - =

On opening of one or both throttle valves,
the suction in the air chamber 98 is increased
and the air valve is opened to admit addi-

" tional air and increase the quantity of mix-

- ture supplied to the

enginé. The opening of
the air valve is retarded to prevent fluttering
thereof and to restrict the admission of air
to prevent leaning of the mixture whenever
the valve is opened. For this purpose a
dashpot -is provided comprising a cylinder

130 formed in the casting 30 and receiving

fuel from the reservoir 32. Cooperating
with this cylinder is a piston 132 secured to
the lower end of the valve stem by a nut 134,

- as indicated in Fig. 2. The specific con-

ctruction of this dashpot is immaterial so far
as the present invention is concerned and
mav be of any conventional design which
will properly retard:the opening of the air

+ valve.

* whenever the primary

Tn order to provide a mixture of the proper
proportions to most properly operate-the en-
oine during the acceleration period, a pump
is also provided to supply additional fuel
throttle is opened.

The arm 108

is specifically different

3

This pump comprises a cylinder 136 formed
in the casting 30 and a piston 138 cooperating
therewith, which is normally held in its up-

permost position by a spring 140 received be-
tween the piston and the bottom of the cylin-

der, as indicated in Fig. 3. The pump piston

is operated by the primary throttle through a
resilient operating connection comprising an
arm 142 secured to spindle 109 and.is pivot-
ally connected at its free end to a piston rod
144, which is adapted to operate the pump
piston. The lower end of this rod projects

into a tube 146, which is closed at the bottom,

‘as indicated in Fig. 3, and has a flange 148

projecting therefrom which fits slidably in a
small cylinder 150, formed within the pump
piston and closed at the bottom by a cap 152,
a spring 154 being provided between the bot-
tom of the tube 146 and the cap 152. On
spening movement of the throttle, the rod 144
is depressed and the spring 154 1s compressed
until the force of such spring is sufficient to
overcome the resistance of the spring 140,
which normally holds the pump piston in its
upper position, after which the pump piston
is moved downwardly with the rod 144, fore-
ing fuel from the cylinder 136 into a fuel de-
livery conduit which includes a chamber 156
which connects with said cylinder 186 by a
passage 157 at the bottom of the cylinder.
Screwed into the chamber 156 is a sleeve
158, which is closed at its lower end except
for a restricted passage 160, normally closed
by a check valve 162, slidable within the
sleeve and adapted to be lifted on downward
movement of the pump piston to permit the

passage of fuel from the chamber 156 into a

vertical passage 164, bored in the casting 30
and connecting at its upper end with a hori-
zontal passage 166 bored in the main hous-'
ing, which, when the device Is assembled, com-
municates with an angular passage 168,

formed in the wall of the manifold. The pas- .

sage 168 is adapted to connect with a vertical
passage 170, bored in a block 172, which is se-
cured to the lower side of the manifold by

screws, as indicated in Fig. 1, or in any other

desirable manner. A passage 174 transverse

with respect to the cylinder block is bored in
bloek 172 and communicates with another
horizontal passage 176, which supplies fuel
to three short vertical passages 178, each of
which leads to an enlarged chamber 180,
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formed in the block 172, and each of which re- -

ceives a check valve 181, functioning in a
manner hereinafter described.

Nipples 182. of identical construction, com-
municate with the chambers 180 and are con-

“nected by coupling members 184 of identical
. form with tubes 186, 188 and 190 which are

designed to supply fuel to.auxiliary reser-
voirs associated with the outlet branches 12,
14 and 16 respectively, the nipples and cou-
pling members providing fluid tight joints.
The tubes 186 and 190 are connected by cou-
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pling members of the same form as above re-
ferred to, to T-shaped nipples 192, which
connect with auxiliary fuel reservoirs 194 and
196G screwed into branches 12 and 16 of the
manifold, while tube 188 is connected by a
nipple and coupling member of the same cor-
struction as the parts 182 and 184 to another
auxiliary reservoir 198 screwed mto branch
14 of the manifold. The T-shaped nipples
192 are also connected by coupling members
to tubes 198 which are connected iy the man-
ner above described
voirs 200 and 202 supported by sleeves 204
surrounding the primary mixture conduits
supplying fuel mixture to the manifold
branches 12 and 16.

Each of the above described auxiliary res-
ervoirs is closed at the top by a plug 206 hav-
ing a restricted inlet 208 to admit air to said
reservoir and each of such reservoirs, at its
lower end, is provided with a downwardly
projecting tube 210 of reduced size which
projects into’ the primary mixture conduit,
each of these downiwardly extending tubes
being provided with a restricted outlet 212
to regulate the flow of fuel from said reser-
voir into the various primary mixture con-
duits. Restrictions 214 are provided in each
of the nipples leading to the various auxil-
lary fuel reservoirs, and the passages through
these restrictions are all of the same size so
as to secure equal distribution of the fuel to
all of said reservoirs on each movement of
the pump piston. \

The check valves 181 previously referred
to are provided for the purpose of preventing
any fuel running from one reservoir to an-
other on any change in the angle of the in-
clination of the vehicle while fuel remains in
the auxiliary reservoirs following an opera-
tion of the pump piston. The check valve
162 operates to prevent the return of any of
the fuel from the pump delivery conduit and
auxiliary reservoirs to the pump cylinder
after an operation of the pump. .

The operation of the above described pump
mechanism should be obvious from the fore-
going description. On any downward move-
ment of the pump piston, fuel is forced into
the various anxiliary reservoirs deseribed

“the quantity of such fuel being proportional
. to the movement

of the piston and the flow of
fuel therefrom Leing due to the action of
gravity, substantially atmospleric pressure
being maintained in the Teservoirs.
foreing this fuel into the reservoirs which
are open to atmosphere and provided vith
restricted outlets leading to the primary mix-
ture conduits, the period of time d uring which
such fuel is supplied to said conduits to en-
rich the mixture flowing therethrough is
considerably prolonged by comparison to
what it would be if the fuel were forced
directly into the conduits by an injection
pump. Moreover, by supplying the fuel from

to auxiliary fuel reser- .

By
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said auxiliary reservoirs to said primary mix-
ture conduits at points close to the engine
intake ports, it will be apparent that such
fuel reaches the engine intake ports sub-
stantially immediately on operation of the
pump.

In Fig. 5 there is disclosed the means for
operating the fuel valve 52, herein before
referred to. Secured to the left end of the
primary throttle, as seen in Fig. 1, is a cam
220 which is adapted to engage an operating
arm 222 pivoted at 224 on the main housing,
and connected at the opposite end to the up-
per end of the valve 52. After g predeter-
mined opening movement of the primary
throttle, the cam depresses the arm 222 and
moves the fuel valve downwardly to permit
a flow of fuel through the inlet 50.

It will be noted that only one auxiliary
reservoir is provided to supply fuel to that
primary mixture conduit which ig associated
with the outlet branch 14 of the manifold,
while two auxiliary reservoirs are associated
with the primary conduits supplying pri-
mary mixture to the branches 19 and 16 of
sald manifold. This construction is made
necessary Lecause the primary mixture con-
duit associated with branch 14 is shorter than
those leading to branches 12 and 16, so that
the sucticn in the conduit associated with
branch 14 is higher and the velocity of flow
therethrough is greater than in the-other two
primary mixture conduits. Since this is true,
1t is necessary that a larger quantity of fuel
be supplied fo the primary mixture flowing
through the conduits associated with branches
12 and 16 and for a longer time than is nee-
essary with respect to the conduit associated
with the branch 14, in order to secure the
same enriching effect.

While the form of embodiment of the pres-
ent invention as herein disclosed, constitutes
a preferred form, it is to he 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 charge forming device for internal
combustion engines comprising a mixture
passage adapted to supply a mixture of fuel
and air to the intake ports of said engine,
means for supplying fuel and ajr thereto, a
throttle controlling the flow therethrough, a
main fuel reservoir, and an auxiliary fuel
reservoir for supplying fuel to the intake pas-
sage adjacent the engine intake ports under
certain operating conditions.

2. A charge form’ng device for internal
combustion engines comprising a mixture
passage adapted to supply a mixture of fuel
and air to the intake ports of said engine,
eans for supplying fuel and aip thereto, a
throttle controlling the flow therethrough,
@ main fuel reservoir, an auxiliary fuel reg-
ervoir for supplying fuel to the intake pas-
sage adjacent the engine intake ports dur-
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ing the acceleration period, and means oper-

ated by the throttle for supplying fuel to-

said auxiliary reservoir. , _

8. A charge forming device for internal
combustion engines comprising a mixture
passage adapted to supply a mixture of fuel
and air to the intake ports of said engine,
means for supplying fuel and air thereto, a
throttle controlling the flow
a main fuel reservoir, an auxiliary fuel
reservoir for supplying fuel to the intake
passage adjacent the engine ports ‘during
the acceleration period and means operated
during opening movements of the throttle
for supplying fuel to said auxiliary Teservoir.

4. A charge forming device for internal
combustion engines comprising a mixture
passage adapted to supply a mixture of fuel
and air to the intake ports of said engine,
means for supplying fuel and air thereto, a
throttle controlling the flow therethrough, a

main fuel reservoir, an auxiliary fuel reser-.

voir for supplying additional fuel to said
mixture passage adjacent the engine intake
ports, means for supplying fuel to said aux-
iliary reservoir under certain operating con-
ditions and an air inlet admitting air to said
auxiliary reservoir whereby atmospheric
pressure is maintained therein.

5. A charge forming device for internal
combustion engines comprising a mixture
passage adapted to supply a mixture of fuel
and air to the intake ports of said engine,
means for supplving fuel and air thereto, a
throttle controlling the flow therethrough, a

~ main fuel reservoir, an auxiliary fuel reser-

voir for supplying additional fuel to said
mixture passage adjacent the engine intake
ports, means for supplying fuel to said aux-
iliary reseryoir under certain operating con-
ditions, an air inlet admitting air to said
auxiliary reservoir and a restricted fuel out-

let therefrom, whereby said additional fuel.

is supplied to the mixture passage relatively
slowly. - :

6. A charge forming device for internal
combustion engines comprising a mixture
passage adapted to supply a mixture of fuel
and air to the intake ports of said engine,
means for supplving frel and air thereto,
a throttle controlling the flow therethrough,

. a main fuel reservoir, an auxiliary fuel reser-

voir for supplying additional fuel to said

" mixture passage adiacent the engine intake

5111
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ports, means operated by the throttle for
supplying fuel to said reservoir, and a fuel
outlet from said reservoir of less size than
the inlet thereto. wherebyv flow of fuel from

the reservoir continues after operation of the

throttle.

7. A charge forming device for internal
combustion engines comprising a mixture
passage adapted to supply a mixture of fuel
and air to the intake ports of said engine,
means for supplying fuel and air thereto, a

1,839,108

therethrough,

‘yolr

throttle controlling the flow therethrough, a
main fuel reservoir, an auxiliary fuel reser-
voir for supplying additional fuel to said
mixture passage adjacent the engine intake
ports, means operated by the throttle for sup-
plying fuel to said reservoir, a fuel outlet
from said reservoir of less size than the inlet.
thereto, whereby flow of fuel from the reser-
voir continues after operation of the throttle,
and an air inlet admitting air to said reser-
to maintain atmospheric pressure
therein.

8. A charge forming device for internal
combustion engines comprising a primary
mixture passage, means for supplying fuel
and air thereto, a secondary mixing cham-
ber into which said mixture passage delivers
a primary mixture of fuel and air, and
means operative under certain operating con-
ditions for supplying additional fuel to the
primary mixture passage adjacent the de-
livery end thereof.

9. A charge forming device for internal
combustion engines comprising a primary
mixture passage, means for supplying fuel
and air thereto, a secondary mixing chamber
into which said mixture passage delivers a
primary mixture of fuel and air, a throttle,
and means operable on opening movements
of the throttle for supplying additional fuel
to the primary mixture passage adjacent the
delivery end thereof.

10. A charge forming device for internal
combustion engines comprising a primary
mixture passage, means for supplying fuel

5 .
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and air thereto, a secondary mixing chamber .

nto which said mixture passage delivers a

primary mixture of fuel and air, a throttle,
and a pump operated by the throttle for sup-
plying additional fuel to thé primary mix-
tt;re passage adjacent the delivery end there-
of. . :
11. A charge forming device for internal
combustion engines comprising 2 primary
mixture passage, means for supplying fuel
and air thereto, a secondary mixing chamber
into which said mixture passage delivers a
rimary mixture of fuel and air, a primary
throttle for regulating the flow through the
primary mixture passage, a secondary throt-
tle for controlling the admission of air to the
secondary mixing chamber, and means op-
erated by said primary throttle for supplying
additional fuel to said primary mixture pas-
sage adjacent the delivery end thereof during -
the acceleration period. '

192. A charge forming device for internal
combustion engines comprising a primary
mixture passage, means for supplying fuel
and air thereto, a secondary mixing chamber
into which said mixture passage delivers a
primary mixture of fuel and air, a primary
throttle for regulating the flow through the
primary mixture passage, 2 secondary throt-
fle for controlling the admission of air to
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the secondary mixing chamber, means con-
necting the secondary throttle to the primary
throttle for operation therewith, and means
also operated by the primary throttle for sup-
plying additional fuel to the primary mixture
passage adjacent the delivery end thereof
during the acceleration period. ,

13. A charge forming device for internal
combustion engines comprising a primary
mixture passage, means for supplying fuel
and air thereto, a secondary mixing chamber
into which said mixture passage delivers a
primary mixture of fuel and air, a primary
throttle for regulating the flow through the
primary mixture passage, a secondary throt-
tle for controlling the admission of air to the
secondary mixing chamber, means for ope -
ating the secondary throttle by the primaiy
throttle after a predetermined opening move-
ment of the latter, and means operated dur-
ing all opening movements of the primary
throttle for supplying additional fuel to the

- primary mixture passage adjacent the de-

40
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livery end thereof.’

14. A charge forming device for internal
combustion engines comprising a main mix-
ture passage leading to the intake ports of
said engine, a secondary mixing chamber
therein, a primary mixture passage adapted
to deliver a primary mixture thereto, a main
iuel reservoir, means for supplying fuel and
air to said primary mixture passage, means
for supplying additional fuel to said pri-
mary mixture passage during the accelera-
tion ‘period comprising an auxiliary fuel
reservoir supported on the main mixture
passage adjacent the engine intake port and
communicating with the primary mixture
passage. '

- 15. A charge forming device for internal
combustion engines comprising s main mix-
ture passage leading to the intake ports of
said engine, a secondary mixing chamber
therein, a primary mixture passage adapted
to deliver a primary mixture thereto, a main
fuel reservoir, means for supplying fuel and
air to said primary mixture passage, a throt-
tle controlling the flow therethrough, means
for supplying additional fuel to said pri-
mary mixture passage during the accelera-
tion period comprising an auxiliary fuel

‘reservoir supported on the main mixture

passage and communicating with the pri-
mary mixture passage, and means operated
on opening movements of said throttle for
supplying fuel to said auxiliary reservoir.

16. A charge. forming device for internal
combustion engines comprising a plurality
of primary mixture passages, a main fuel
reservoir, means for supplying fuel and air
to said mixture passages. secondary mixing

chambers into which said primary mixture

passages deliver a primary mixture of fuel
and air, and means for supplving additional
fuel to all of said primary mixture passages

1,839,103

adjacent the delivery end thereof during the
acceleration period.

17. A charge forming device for internal
combustion engines comprising a plurality
of primary mixture passages, 2 main fuel
reservoir, means for supplying fuel and air
to said mixture passages, secondary mixing
chambers into which said primary. mixture
passages deliver a primary mixture of fuel
and air, and means for supplying additional
fuel to all of said primary mixture passages
adjacent the delivery end thereof during the
acceleration period, said means comprising
a plurality of auxiliary fuel reservoirs, af
least one of which is adapted to communi-
cate with each primary mixture passage.

18. A charge forming device for internal
combustion engines comprising a plurality
of primary mixture passages, a main fuel
reseryoir, means for supplying fuel and air
to said mixture passages, secondary mixing
chambers into which said primary mixture
passages deliver a primary mixture of fuel
and air, a plurality of auxiliary fuel reser-
voirs for supplying additional fuel to said
primary mixture passages adjacent the de-
livery ends thereof during the acceleration
period, a fuel delivery conduit supplying
fuel to said reservoirs and means for pre-
venting a flow of fuel from one auxiliary
reservoir to another. '

19. A charge forming device for internal
combustion engines comprising a plurality of
primary mixture passages, a main fuel reser-
voir, means for supplying fuel and air to said
mixture passages, secondary mixing cham-
bers into which said primary mixture pas-
sages deliver a primary mixture of fuel and
air, a primary throttle for controlling the
flow through all of said pimary mixture pas-
sages, a plurality of auxiliary fuel reservoirs
for supplying additional fuel to the primary
mixture passages adjacent their outlet ends
and means operated by said primary throttle
for supplying fuel to all of said auxiliary
reservoirs.

20. A charge forming device for internal
combustion engines, comprising a mixture
passage adapted to supply a mixture of fuel
and air to the intake ports of said engine,
means for supplying fuel and air thereto at
a point relatively remote. from the engine
intake ports, a throttle controlling the flow
therethrough, a main fuel reservoir, and an
auxiliary fuel reservoir for supplying fuel
to the intake passage adjacent the engine in-
take ports under certain operating condi-
tions.

'21. A charge forming device for internal
combustion engines, comprising a mixture

‘passage adapted to supply a mixture of fuel

and air to tlie intake ports of said engine,
means for supplying fuel and air thereto at
a point relatively remote from the engine

intake ports, a throttle controlling the flow
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therethrough, a main fuel reservoir, an aux- -
iliary fuel reservoir for supplying fuel to the .
intake passage adjacent the engine intake
ports, and means operated by the throttle for -

5 Supplying fuel to said auxiliary reservoir.

99."A charge forming device for internal-

combustion engines, comprising a mixture
passage adapted to supply a mixture of fuel

and air to the intake ports of said engine,

1o means for supplying fuel and air thereto at a

. point relatively remote from the engine in-
take ports, a throttle controlling the flow
therethrough, a main fuel reservoir, an aux-
iliary fuel reservoir for supplying fuel to the

15 intake passage adjacent the engine intake
ports, and means operated by the throttle
during opening movements thereof for sup-
plying fuel to said auxiliary fuel Teservolr.
"~ 'In testimony whereof we hereto affix our

9¢ signatures. :

CARL H. KINDL.

FREDERICK D. FUNSTON.

25
30
35
40
45

50

.60

65



