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8: Claims:.

) This- invention: relates to compound; carbure-
i_:mn. systems: for inbermal. combustion engines,
1. €, carburetion: systems: which: include: a. pli-
rality: off carburebors: which: communicate: with

the: same: eylinder or: cylinders.of the-engine and

are so controlled that whern: the:engine is operat-
Ing at.lower- speeds. combustivle mixture is: sup-
blied: ter the eylinder- or- eylinders: bys only one: of
tHercarburetors and: whew the: engine: is.operating
at:higher speeds.compustible: mixture is. supplied:
to.the eylinder o cylinders: by a. plurality-of the:
carburetors..

The: invention resides i improvements in: the.

compeund carburetion system disclosed in my
United: States; Patent; No:. 2,434,192; dated: Janus~
ary 6, 1948, by which the: sezondary: carburetor
or carburetors: are  brought: into - eperation: with:
the: minimum- departure from: the- degired- rate
of. aeceleration: of the: speed: of: the: engine, which:
minimize: the: diserepanecies. between the: volumes
of. combustible: mixture: supplied: to: the: several
cylinders:of a multi-eylinder: engine; and: which:
minimize the height ofand render the: carburet~
ing; apparatus mone compzct:. :

For a: better understanding of the: objects andi
nature-efi this: invention, reference: Is'madeto the
following specification: and: the accompanying:
drawing;, wherein: embodiments: ofi the: invention:
are: deseribed: and: iustrated:.

In: ther accompanying: drawing:

Figure: I is: av fragmentary side: elevation: of
a: multireylinders internal. combustion. engine
equipped with: earburetiire apparatus: in which:
my invention: is: embodied..

Pigure: 2 is: an enlarged: side elevation; with-
pagbs: broken: away and’ in section; of the: see-
ondary carburetor of'the carbureting apparatus:
shewn i Pigure 1.

Figure: 3: is: & sideelevatiory with parts broken

away and it section; of another  embodiment of

my:-invention:

Figures' 4 and 5-are side elevations, with parts:

broken: away and’in seetion: of o third: embodi-
ment’ of myinvention:

In:the: drawing; the reference: character: 10" =
diegtes: as multi-eylinder internal combustion en-
gine with. an intake: manifold: I+ which com-
municatesr with: a. plurality of the- eylinders: of'

therengine: On:the intake manifold forward of
its midpoint, there:is.disposed & prifmary carbure-

tor {2 and;. to: the:rear of its midpoint: a second-
ary: carburetor 18:. ThHe primary carbureter may
be:of: the: conventional: type with: a mikture pas--
sage 4 i which: there: ik disposed: a: Butterfly

thonttle: valve: I5:mounted om arshaft: I8 to which:
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there s fixed'an:arny [T, The.arm: | T is: connécted:
by:g:link: (8§ to-a lever 19 mounted so that: it-may
rock: onr a shaft 20 and to. whieh. there: is; also:
connected a link 2§ through which the lever 9
may Gie rocked by: the' accelerator pedsl of the-
vehicle. To an: arm- 22 on the lever {9 there is
connected & spring 2% which: biases: the throtile:
valve: 15 to: its: closed position.

The' secondary carburetor 3 includes & mix-
ture passage 24 in which there: is: disposed s but:-
terfly- throettle: valve 25 which: is+ mounted om. o
shaft 26: On the shaft 26 there is mounted so
that: it may reck¥ an army 2. To. the: shaft: 28
there is fixed a:double-armed lever: 28 with: g pim.
28 o oxle of its arms:in: the: pathy of the arme T
when:the Iatter isimoved in:the divection: to.close:
the throttle valve 25 'Fhe arm 27 is conneclied:
by Hnk 30 to: a lever 81 which. is: mounted: sg:
that it'mey rock on: the shaft 20 in the: path: of!
the lever (9: when- the: Intter is: rocked: to: opemn:
the throttle: valve: I5.. The lever: 3 is bissed: by
a-spring: 32 in:the:.direction to:movethe arm 2T om-.
the shafl of the throttle: valve 25 of the seconds
ary carburetor in: the.direction: te: close: the throt-.
tle valve,

On:the secondary earburetor 3: theveissmourits
ed' ar pressure:responsive: device: which: consists: 6f
an- enclesure 33 with. a flexible wall 34 which: is®
connected by a link 35 to tlre arm: of the: lever:
28 whicly does:not carvy:the pin 28:and is biased:
by a spring 36 in the direction: tos close: the:
throttle valve. The: interior of the enclosures §3
is connected: tor the: mixture passage: of the: see~
ondary: carburetor en' the: engine: sider of tHe:
throttle valve by a: duct which includes a tube:
37 and-a bore: 38 with: a valve housing: 39: inters.
posed: between: them: I the valve: Housing: 39
there. is: disposed: & pistorr valve 4 which: is:
bissed: by a. spring: & to: a: position in which: the
tube 37 communicates: with the bore: 38 through:
the. valve housing: 39 Hut: is- movahle by suction:
in the manifeld: 1. to: a: position. in: which it i~
terrupts: communication: Hetween: the: bore: and
the tube:

The lever' 19, of course; does:not-come: into . con:-
taet with- the ever i until'the throttle valve: (5
of the primary -earburetor has heen: opened: tor g
pre-seleeted: extent),. e.. g., about: one half: Con-
sequently; until the throttle-valve:of the: prilyary:

- carBuretor- has: Beerl opened to: this: extent the:

throttle: valve 25 of the secondary: carburefor is:
held closed by the. sprihg: 32:.

However; after: the: throttle: valve: oft the- pri-
mary’ carburetor Has: Been: cpened: to the: pres

551 selectéd extent, further movement of the ag--
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celerator pedal in the direction to open the throt-
tle valve of the primary carburetor will bring the
lever {9 into contact with the lever 3 and, there-
after, move the latter with the former. This
movement of the lever 3! will, through the link
30, move the arm 27 on the shaft of the throttle
valve of the secondary carburetor out of contact
with the pin 29 on the double-armed lever 28.
The piston valve 48 is moved by the suction in
the intake manifold {i to a position in which
it interrupts communication between the bore
28 and the tube 37 only when the suction at-
tains the high values it attains when the throttle
valves are closed or nearly closed and serves to
eliminate the tendency which the suction acting
through the diaphragm 34 would otherwise have
to open the throttle valve of the secondary car-
buretor under this condition. Consequently,
when the throttle valve of the primary carburetor
has been opened sufficiently to move the arm 27
out of contact with the pin 29 the suction in the
intake manifold will be applied to the diaphragm
34 and if the suction is sufficiently high will open
the throttle valve of the secondary carburefor
to the limit permitted by the arm 27. Therefore,
after the throttle valve of the primary carburetor
has been opened sufficiently to move the arm 21
out of contact with the pin 29 the position of the
throttle valve of the secondary carburetor will
depend upen the value of the suction in the in-
take manifold as well as upon the position of
the throttle valve of the primary carburetor as is
desirable in the interest of satisfactory opera-
tion of the engine under different loads. The

movement of the arm 27 is so correlated with the ¢

movement of the throttle valve of the primary
carburetor that the former reaches the position
in which it permits the throttle valve of the sec-
ondary carburetor to be opened wide when the
latter reaches its wide open position.

In the modification of the invention shown in
Figure 3 of the drawing, the primary and sec-
ondary carburetors are juxtaposed and made in
a single unit which is mounted on the intake
manifold 11 of the engine midway between its
ends. In the mixture passage 58 of the primary
carburetor there is disposed a butterfly throttle
valve 51 which is mounted on a shaft 52 to which
is fixed an arm 53 which is connected by a link
81 to the accelerator pedal of the vehicle and
on which is formed a cam 54.

In the mixture passage 55 of the secondary
carburetor, there is disposed a butterfly throttle
valve 56 which is mounted on a shaft 51. To the
shaft 57 there is fixed an arm 58 with a pin 89
on it in the path of the cam 54 on the arm 53
when the latter is moved in the direction to
close the throtile valve 51. On the shaft 57 there
is mounted, so that it may rock, a double-armed
lever 60 with a pin 6! on one of its arms in the
path of the arm 58 when it is moved in the di-
rection to close the throttle valve 56.

" On the secondary carburetor, there is mounted
a pressure responsive device which consists of an
enclosure §2 with a flexible wall 63 which is
connected by a link 64 to the arm of the lever
60 which does not carry the pin 61 and is biased
by a spring 83 in the direction to close the
throttle valve §6. The interior of the enclosure
62 ic connected by a tube 68 to the mixture pas-
sage 50 of the primary carburetor on the atmos-
pherie side of the throttle valve 5.

The cam 54 on the arm 53 on the shaft 52 of
the throttle valve 51 of the primary carburetor
i5 so shaped that it holds the throftle valve 56
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of the secondary carburetor closed until the
throttle valve of the primary carburetor has been
opened to a pre-selected extent, e. g., about one-
half, and, thereafter, permits the throttle valve
of the secondary carburetor to open gradually
as the throttle valve of the primary carburetor
is opened and to be opened wide when the throt-
tle valve of the primary carburetor reaches its
wide open position. The connection of the tube
66 to the mixture passage of the primary car-
buretor on the atmospheric rather than the en-
gine side of the throttle valve 51 obviates a valve
like the valve 40 in the embodiment of the inven-
tion shown in Figures 1 and 2 in the duct which
connects the interior of the enclosure 62 to the
mixture passage. The embodiment of the inven-
tion shown in Figure 3 operates similarly to the
embodiment shown in Figures 1 and 2 and it is
thought that its operation will be understood
without further explanation.

In the modification of the invention shown in
Figures 4 and 5 of the drawing, as in the modi-
fication in Figure 3, the primary and secondary
carburetors are juxtaposed and made in the same
unit which is mounted on the intake manifold
i i of the engine midway between its ends.

In the mixture passage 16 of the primary car-
buretor, there is disposed a butterfly throttle
valve 11 which is mounted on a shaft 72. To the
shaft 712 there is fixed a double-armed lever 13
with pins 74 and 75 on its arms which is con-
nected to the accelerator pedal of the vehicle by
a link 80. On the lever 13 between and in the
paths of the pins 74 and 15, there is mounted
so that it may rock on the shaft 72 an arm 16.

In the mixture passage 11 of the secondary
carburetor, there is disposed a butterfly throttle
valve 78 which is mounted on a shaft 78 to which
there is fixed a double-armed lever 80. To one
‘arm of the lever 80, there is connected a spring
81 which biases the throttle valve toward its
closed position. The other arm of the lever
80 is connected by a toggle 82 to the arm 76
which is mounted so that it may rock on the
shaft 12 on which the throttle valve of the pri-
mary carburetor is mounted. An ear £3 on one
of the links which constitute the toggle 82 pre-
vents the toggle moving over center upwardly.

On the secondary carburetor, there is mounted
a presssure responsive device which consists of
an enclosure 84 with a flexible wall 85 which is
connected to the toggle 82 by a rod 86 and a link
81 with a right-angularly disposed end portion
which forms the pintie which connects the links
A spring 88 biases
the diaphragm 85 in the direction to break the
toggle 82 downwardly. The interior of the en-
closure 84 is connected by a tube 89 to the mix-
ture passage 10 of the primary carburetor on the
atmospheric side of the throttle valve. :

When an engine equipped with the embodi-
ment of the invention shown in Figures 4 and
5 is not operating, the parts of the carbureting
apparatus occupy the positions in which they
are shown in Figure 4. The throttle valve of
the primary carburetor is held closed by the usual
spring which also, through the intermediaries of
the pin 15 and the toggle 82 adds its force to that
exerted by the spring 81 to hold the throttle valve
of the secondary carburetor closed.

During the initial opening movement of the
throttle valve Tl of the primary carburetor, the
suction in the intake manifold {1 applied to the
diaphragm 85 is insufficient to counteract the
spring 88 and, therefore, as shown in solid lines
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in. Figure 5, the: spring: hreaks the toggle 82
downwardly and the throttls. valve. 18 of the
secondary carburetor remains. closed.. Howewer,
a5 the throttle: valve of the primary carhunetor
is.opened farther the suction. of the intake mani-
‘fold: whiek: is: applied te- the. diaphragm. 85 in~
ereases and. counteracts the spring: 88, and maoves
the pintle of the togele in the direction ta
straighten: the: toggle as shown. in dash~and-dot:
lines. in. Pigure;: 5. When the threttle valve of the
primary carbuneter has.heen. opened. to: a; pre~se~
lected: extent. which: varies, with. the: load on the
engine; e. g., aboul one-half when. the engine
is; operafing under normal. load, the. pin, 74. on:
the:lever 13: will: contact.the.axm 78. Thereafter,
either a. further inerease in. the suetion: of the:
intake: manifold. which: is. applied. to. the: dia~
phragm. 85 ox further apening; movement. of the:
throttle: valve of the primaxy: earburetor will re~
sult. in. opening: mevement. of the: throtfle, valve
of: the: seeondary carbuxetor. The:parts.aze pref-
erably so:conrelated; that when the engine:is op~
erating under normal load the:threttle valve:af
the: seeondary earbuxetor will he opened wide
when. the-throftle: valve: of the primary: carburet-
el reaches; its wide:open pesition;,

By the: pravision. efi the- secondary: carbunetors:
and; the: correlation: of the movement. of their
threttle: valves: with: the movement. of the thret-

tle valves of the:primary carburetors.im the-mane.

ners; which have: bearn: illustrated and described,
my invention insures satisfactory operation of
the: engine: af reladively fow: spseds without: sac-
rificing anything in the-matter of operation of
the engine at higher speeds.
of the-seecondary as well as the primary carburet-
qrs: are prefecably balanced so that, per se, they
are unaffected by the suction in-the intake mani-
foldt "Phe provision of the throttle valves of this
type in the secondary carburebors actuated by
pressure. responsive devices: tends to hring; the
secondary- carburetors into operation with. the
minimum departure from the desired rate; of ac=
celeration of*the speed of the engine and'the pro-
visipn: in the secondary- carburetors off throttle
valyes- of this type whose opening movement is
limited in- accordance with the positionr of the
throttle- valves- of the primary carburetors ob-
viates manually operated throttle valves in the

secondary carburetors and thus minimizes the ;

height of and renders the carburetors more com-
pact. Disposition of the carburetors midway he-
tween ends of the manifold as in the embodi-
ments of the invention shown in Figures 3,4 and 5

minimizes the discrepancies between the volumes

of combustible mixture supplied to the several
eylinders of the engine.

Iclaim:

1. In an internal combustion engine which in-
cludes o cylinder, a primary carbureior through
which a combustible mixture may be supplied to
the eylinder, a throttle valve in the primary car-
buretor, means through which the throtfle valve
of the primary carburetor may be opened, a sec-
ondary carburetor through which g combustible
mixture may be supplied to the cylinder, a throt-
tle valve in the secondary carburefor, means
through which the throttle valve of the second-
ary carburetor may be opened, a member of
variable effective length which is interposed be-
tween the first specified means and the second
specified means and abuts against the first speci-
fied means after the throttle valve of the pri-
mary carburetor has been partly opened, and a
pressure responsive device to which the suction

The throttle valves. 3

5:
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of: the.engjne-is.communicated. for, increasing. the:
effective; length, of. the: member and epening. the
thratfle: valve: of the secondary. carbureton after.
the: throtfle: valve: of the-primary earburetor has
heen:parfly.-opsned;,

2., In:an. internal combustion. engine; which. inw-
cludes: ax eylinder;, . primary carburetos- through:.
whieh: & combustible: mixture: may: bes, supilied: to:
the: eylinder,, a. threttle: valve-in: the primary car—
Buretar, meaus; through - which. the: throttle valve:
of the: primary canbureton magy-be: opened; g.see—
ondary camburefor through: which: a; combustible:
mixbuxe;r may he-supplied. to-the:cylinder;, a: thret-
tle: vaive: in. the secondary: earburetor; means:
through: which:the: throttlesvalve,of the:secondany:
capburetor may: be:opened; a:toggle which is: in-
terpesed between. the: firsi-specified. means; and:
the second-specified means and abuts againsh, the
fingtespecified means; after - the: throttle: valve. of

- the: primary: carbureor: has: been: partly- opened;.

ald: a; pressure; respensive: device: to- which: the:
sustion: of: thie: engine: onv: the -atmosphenic: side: aff
thre: throtile: valve of the: primary carkureton: is:
communicated connected to:thetoggle to:straight-

v enr it; and: open: the thretile: valve: of the seconds.

agy cathuretor aften the: throttle valve of: the:
primany carluretor: as: Been partly: opened:,

&. A:charge forming:device-comprising primary:
andisecondary: earburebons having:passages:theres~.

;i for- supplving: combustible mixtures: to the:

cylinders: of an inferngl combustion: enging;. pui--
many; andssecondany; throttles; in: said: passages to
contral: the: supply, of: sajt: mixbures- to: said: gyl
indens; means: for: opening: said, primary: throtiie:

« bora positiom within: : variable: range of pesitions:

the: limibs: off which: ave: controlied: by: the:opera--
tion: off the: engine;. means actuated by the: pres--
sure difference; between the: atmosphere: and a.
bassage: leading: to. one: of* saify throftles: for: da-
termining: the: limits: to: said: ramge: of positions:
unger vanious: conditions: of operationr of saidi
engine; means; for olding: said: secondary throt-
tle in closed:. position. duning: the: eperation of
spids peimary thoetble: in: saidi range- of positions,

4. and: Means: aperahle: by: the: movement: of said:

GO
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primany throtile: beyond: said: range: of positions:
for- opening: saidi seeondany: throttle;.

4. 4:change: forming devise comprising:primary:
and:seeondary-carburetorsshaving:passages . therg-
in for supplying combustible mixtures to the cyl-
inders of an internal combustion engine, primary
and secondary throttles in said passages to con-
trol the supply of said mixtures to said cylin-
ders, means for opening said primary throttle
10 a position within a variable range of positions
the limits of which are controlled by the opera-
tion of the engine, means actuated by the pres-
sure differences between the atmosphere and a
bassage leading to said primary throttle for de-
termining the limits to said range of positions
under various conditions of operation of said en-
gine, means for holding said secondary throttle
in closed position during the operation of said
primary throttle in said range of positions, and
means operable by the movement of said primary
throttle beyond said range of positions for open-
ing said secondary throttle.

5. A charge forming device comprising primary
and secondary carburetors having passages there-
in for supplying combustible mixtures to the
cylinders of an internal combustion engine, pri~
mary and secondary throttles in said passages to
control the supply of said mixtures to said cyl-
inders, means for opening said primary throttle
to a position within a variable range of posi-
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tions the limits of which are controlled by the
operation of the engine, means actuated by the
pressure difference between the atmosphere and
a passage leading to one of said throttles for
determining the limits to said range of posi-
tions under various conditions of operation of
said engine, means for holding said secondary
throttle in closed position during the operation
of said primary throttle in said range of posi-
tions, means operable by the movement of said
primary throttle beyond said range of positions
for opening said secondary throftle, and means
for closing said secondary throttle in response
to a decrease in pressure in said passage leading
to said one of said throttles below the limit re-
quired to open said secondary throttle in re-
sponse to said movement of said primary
throttle.

6. A charge forming device comprising primary
and secondary carburetors having passages there-
in for supplying combustible mixtures to the cyl-
inders of an internal combustion engine, primary
and secondary throttles in said passages to con-
trol the supply of said mixtures to said cylin-
ders, a lever having spaced abutment means
thereon and rigidly secured to said primary throt-
tle for opening and closing said primary throttle,
an arm movable gbout the axis of said primary

throttle and between said abutment means, a.

lever secured to said secondary throttle for open-
ing and closing said secondary throttle, resil-
jent means associated with said secondary throt-
tle and tending to retain said secondary throttle
in closed position, means connecting the end of
said arm with said secondary throttle lever for
opening said secondary throttle in response to en-
gagement between said arm and one of said stops
and during the opening movement of said pri-
mary throttle, and means associated with said
connecting means and operative in response to
the flow of fluid in one of said passages leading
to said throttles for determining the position at
which said abutment engages said arm.

7. A charge forming device comprising primary
and secondary carburetors having passages there-
in for supplying combustible mixtures to the
cylinders of an interna] combustion engine, pri-
mary and secondary throttles in said passages to
control the supply of said mixtures in said cyl-
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inders, means for opening said primary throttle
to a position within a range of positions for said
primary throttle, means for holding said second-
ary throttle in closed position during the opera-
tion of said primary throttle in said range of
positions, means operable by movement of said
primary throttle beyond said range of positions
for opening and closing said secondary throttle,
and means operable in response to the flow of
fluid in one of said passages to said throttles for
controlling said last mentioned means.

8. A charge forming device comprising pri-
mary and secondary carburetors having passages
therein for supplying combustible mixtures to
the cylinders of an internal combustion engine,
primary and secondary throttles in said passages
to control the supply of said mixtures to said
cylinders, means for opening said primary throt-
tle to a position within a range of positions for
said primary throttle, means for holding said
secondary throttle in closed position during the
operation of said primary throttle in said range
of positions, means operakle by movement of said
primary throttle beyond said range of positions
for opening and closing said secondary throttle,
and means responsive to the difference in pres-
sure between the atmosphere and said passage
leading to said primary throttle for controlling
said opening and closing movements of said sec-
ondary throttle by said last mentioned means.

ADOIPH F. BRAUN.
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