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UNITED STATES PATENT OFFICE 
2,647,502? 

60MPOUND CARBURETION.SYSTEM 
Adolph F. Braun, Davison, Michi, assignor, to 

Geraeral Motors. Corporation, Detroit, Mich, a. 
corporation of Delaware 

Application July“28, 1949, Seria’’No. 107277 
(C. 123-27); 8. Claims: 

This invention relates to compound carbure 
tion. Systems for internal combustion engines, 
1.8, Carburetion systems; which include: a plu 
rality of carburetors which: communicate with 
the Sanae; cylinder or cylinders; of the engine and 
are so controlled that wihem; th?e: engine is operat 
1?ng. at lower Speeds combustible mixture is sup 
plied to the cylinder or cylinders; by only one of 
the carburetors and when: the engine, is operating 
at higher Speeds-combustible mixture-issupplied 
to the eylirader ont cylinders: by“ a plurality of the 
Carbaretors. 
The invention resides in improvements in the 

compound carburetion system disclosed in my 
United States Patent No. 2,434,192, dated Janu 
arly 6, 1948, by which the seconday: carburetor 
or. carbureto's are brought into operation with 
they minimum departure from the desired rate 
of accelerations of the speed of the engine, which 
raitainize; the: discrepancies between the volumes 
of combustible: mixture: supplied to the several 
cylinders of a multi-cylinder engine, and which 
minimize the height of and render they carburet 
ing apparatus more compact. 

For a, better understanding of the objects and 
nature of this invention, reference is made: to the 
following. Specification, and the accompanying: 
drawing, whereins embodiments; of the invention 
are: deSeribed; and illustrated. 
In the accompanying drawing: 
Figure. E. is: a, fragmentary side elevation of 

a: multi-cylinder internal combustion engine 
equipped with. carbureting apparatus: in which 
my invention is: embodied. 

Eigure: 2; is an enlarged side elevation, with 
parts: broken away and in section, of the sec 
oradary carburetor of the carbureting apparatus 
showrainI.Figure E. 

Eigure.33 is: a, sides elevation. With parts broken 
away and in section of another embodiment of 
my, invention. 

Figures 4 and 5 are side elevations, with parts 
broken away and in section, of a third embodi 
ment of my invention: 
In the drawing; the reference character Oin 

dicates ay multi-cylinder internal combustion en 
gine: with an intake: maniföld tº which com 
municates with: a, plurality of the cylinderS. Of 
the engine. On the: intake manifold; forward of 
its midpoint, there is disposed a primary carbure 
tor 2 and; to the rear of its midpoint, a second 
airy carburetor 3. The primary carburetor. Inay 
be: of: theg conventionalºtype with a mixture pas 
sage 4 in which there: is disposed a butterfly 
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2. 
there is fixed an arm l. The airn Tist connected 
by a link. 8 to a lever 9 mounted so that it. Inayf 
rock: On a shaft 20 and to. Whileh there is: als03: 
connected a link 2:f through which the ever 9. 
may be rocked by the accelerator' pedal of the: 
vehicle. To an arm. 22 on the lever 9: there is 
connected a spring 23, which biases: the throttle. 
valves 5 to its: closed position, 
The secondary carburetor 3 includes a maix 

ture passage 24 in which there: is disposed a but. 
terfly throttle valve 25, which is mounted on. a. 
shaft 26. On the shaft. 26, there', is mounted So, 
that it: may rock an arm. 27. To... the shaft; 28. 
there is fixed a double-armed lever 28 with a pira, 
29 on one of its arms, in the path of the arm. 27. 
When the latterisme)Wecil. the direction to:CoSE 
the throttle: valve 25, he arm 27 is: corrected. 
by a link 30' to a lever 3 which is: mounted so: 
that it may rock on the shaft 20 in the path of 
the lever 9: When the latter is rocked to oper, 
the throttle: valve: 5. The lever: 3 is biased by 
a spring 32 in the direction to:move the arm 27 on. 
the shaft of the throttle: valve 25, of the Second 
arly carburetor" in the direction:to: close the throt-, 
te valye. 
On the secondary carburetor f3:thereis;mounts 

ed a pressure responsive device which, consists of 
an enclosure 33: With a flexible wall 34 which is 
connected by a link 35 to the arm of the lever" 
28which does: not carry the pin 29 and is biased: 
by a spring 36 in the direction to close: the 
thirottle Wave. The; interior of the enclosure 33 
is: connected to the mixture: passage; of the; Secr 
ondary carburetor on the engine; side of the 
throttle valve' by a duct, which includes a, tube: 
37 and a bore:38: With a valve housing 39 inter 
posed between them. In the valve: housing 39, 
there. is disposed a piston valve 4, which, is: 
biased by a spring; 44 to: a position in which, the 
tube 3 communicates: with the bore 38 through 
the valve housing 39 but: is movable by Suction: 
in the manifold fit to a position.in: which it.in 
terrupts communication. between the bore; and 
the tube, 
The lever '9, of course, does:not come into cont 

tact with the ever 3 until the throttle valve. 58. 
of the primary carburetor has been opened to a: 
pre-selected extientº, e.g., about one half. Con 
sequently, until the throttle-valves of the primary 

... carburetor" has been opened to; this, extent the 
throttle valve 25 of the secondary carburetor is: 
held closed by the spring 32. 

However, after the throttle: valves of the pri 
mary carburetor has been opened to the pre 

throttle: valve 5-mounted on a shaft. -6 to which 55 selected extent, further movement of the ac 
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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 25 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 40 is moved by the suction in 
the intake manifold to a position in which 
it interrupts communication between the bore 
38 and the tube 3 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 3i, 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 2 
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 carburetor 
to the limit permitted by the arm 2'. Therefore, 
after the throttle valve of the primary carburetor 
has been opened sufficiently to move the arm 27 
out of contact with the pin 29 the position of the 
throttle valve of the secondary carburetor will 
depend upon 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 of the engine midway between its 
ends. In the mixture passage 50 of the primary 
carburetor there is disposed a butterfly throttle 
valve 5 which is mounted on a shaft 52 to which 
is fixed an arm 53 which is connected by a link 
67 to the accelerator pedal of the vehicle and 
on which is formed a can 54. 
In the mixture passage 55 of the Secondary 

carburetor, there is disposed a butterfly throttle 
valve 56 which is mounted on a shaft 57. To the 
shaft 5 there is fixed an arm 58 with a pin 59 
on it in the path of the cam 54 on the arm 53 
when the latter is moved in the direction to 
close the throttle valve 5. On the shaft 57 there 
is mounted, so that it may rock, a double-armed 
lever 63 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 62 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 6 and is biased 
by a spring 65 in the direction to close the 
throttle wave 56. The interior of the encloSure 
62 is connected by a tube 66 to the mixture pas 
sage 5 of the primary carburetor on the atmos 
pheric side of the throttle valve 5. 
The cam 54 on the arm 53 on the shaft 52 of 

the throttle valve 5 of the primary carburetor 
is so shaped that it holds the throttle 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 5 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 

of the engine midway between its ends. 
In the mixture passage 7 G of the primary car 

buretor, there is disposed a butterfly throttle 
valve 7 which is mounted on a shaft 72. To the 
shaft 72 there is fixed a double-armed lever T3 
With pins 74 and 75 on its arms which is con 
nected to the accelerator pedal of the vehicle by 
a link 90. On the lever 73 between and in the 
paths of the pins 14 and 75, there is mounted 
So that it may rock on the shaft 72 an arm 6. 

In the mixture passage 77 of the secondary 
carburetor, there is disposed a butterfly throttle 
Valve 8 which is mounted on a shaft 29 to which 
there is fixed a double-armed lever 80. To one 
arm of the lever 80, there is connected a spring 
8 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 72 on which the throttle valve of the pri 
mary carburetor is mounted. An ear 83 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 fiexible Wall 85 which is 
connected to the toggle 82 by a rod 86 and a link 
87 with a right-angularly disposed end portion 
which forms the pintle which connects the links 
which constitute the toggle. 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 70 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 75 and the toggle 82 adds its force to that 
exerted by the Spring 8? to hold the throttle valve 
of the secondary carburetor closed. 
During the initial opening movement of the 

throttle valve 7 of the primary carburetor, the 
Suction in the intake manifold 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 breaks, the toggle 82 
downwardly and the throttle valve. 78 of the 
secondary carburetor remains closed. However, 
as the throttle. Valve, of the primary carbuzet.or. 
is opened farther: the suction, of the intake mani 
fold. which is applied te the diaphragm. 85 in 
creases, and counteracts the, Spring 88, and moves, 
the pintle of the toggle, in the direction to 
straighten, the toggle, as shown in dash-and-dot, 
liesin. Eigure: 5. When the throttle. Valve of the 
primary carburetor has been opened to, a pre-ser 
lected extent which varies, with the load on the 
eragine, e. g., about one-half when, the engine: 
is operating under normal load, the pin, 24 on 
the lever 3, will contact...the-arm T3. Thereafter, 
either a further increase in the, Suction of the, 
intake, manifold, which, is applied to the, diar: 
phragm 85 or further agening movement, of thé. 
throttle walve of the primary carburetor: Will re 
suit, in opening movement. of the throttle, valve 
of the seeondary carburetor. The parts, alte-grefs. 
erably so correlated, that when the-engine is. O32-. 
erating under normal load the: throttle valve of 
the secondary, carburetor will be opened wide, 
when the-throttle: valve of the grimary carburet." 
or reaches, its Wide; open 20sition, 
By the provision of the secondary carburetors. 

and the correlations of the noveralent of their 
th:Gttle.valves; with the moveIYaent. of the throt 
tle waves of the primaary carburetors in the Maar:- - 
ners; which have been illustrated and described, 
my invention insures satisfactory operation of 
the engine; at relatively, low speeds Without Sac 
rificing anything in the matter of operation of 
the engine at higher speeds. The throttle valves. 3 
of the secondary as well as the primary carburet 
ors are preferably balanced so that, per Se...they 
are unaffected by the suction in the intake mani 
fold. The provision of the throttle valves of this 
type in the secondary carburetors actuated by 
pressure responsive devices' tends to bring 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 
vision in the secondary carburetors of throttle 
valves of this type whose opening movement is 
limited in accordance with the position of the 
throttle valves of the primary carburetor's 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 be 
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 
cylinders of the engine. 

I claim: - 
1. In an internal combustion engine which in 

cludes a cylinder, a primary carburetor through 
which a combustible mixture may be supplied to 
the cylinder, a throttle valve in the primary car 
buretor, means through which the throttle WalVe 
of the primary carburetor may be opened, a Sec 
ondary carburetor through which a combustible 
mixture may be supplied to the cylinder, a throt 
tle valve in the secondary carburetor, 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 
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of the: enginesis; Communicated for increasing the 
effectives length of the member and opening the: 
throttle valye of the secondary carburetor; after, 
the throttle: valves of the primary carburetor has, been-partlyogenedi. 

2. In: anilaternal, combustion engine:Which, iar 
cludes: a cylinder, a, grimary carburetor' through 
Which, a, combustible: mixture, may be, Supplied to: 
the cylinder, a, throttle: valve-in-the-grinary car 
buretor, means: through, which the throttle wallye: 
of the: grimary: garbureto: may be: opened, as see 
Oradially carburetor through which a combustible: 
naixture: may be sugglied to the: cylinder, a tarot 
tle vaive: in the segondary: carburetg, means: 
through, which the throttle: valve of the secondary 
Galiburet01. Iyaay be: opened, a toggle which is in-. 
terposed between the first specified means and: 
the Second-specified means and abuts agairast, the 
first-specified means after the throttle; walve of 
the primary: carburetori has been: partly opened;. 
and a pressure, responsiste; device to whigh the: 
SULatiar of the EngiPåex On the a?troSPherid: side of: 
the throttle: Walye of the plinary carburetor is: 
communicated connected to the toggletostraight, 
eNI. iiit; and open; the throtile; valwe of the Second-, 
any carbureton: aften the throttle. walye of the; 
primary garagaetor has been partly opened. 
3. A charge forming:device comprising primary: 

and Secondary; Carburetors having passages:there:- 
in: for Supplying: combustible mixtures, to the: 
Gyiiia de S. of ag internal combustions engine, pri, 
nary and Seconday throttlessin. Said passages to 
contro thre: supply of said:miXturesto: said: Gyd, 
inders; naeans; for opening said, primary throttle 

- to, a position, withina: wariable range of positions, 
thE: limits; Gf, whicha: are: controlad: by: the: opera-. 
tion. Of the eragines. raeans actuated by the pres 
Sire difference hatween the atmosphere and a 
paSSage' leading to. One: of said throttles: for de-, 
terrainiag, the limits to said rainge. of positions: 
333 der Various conditions of operation of said 
eggiae, meaas, for holdings said secondary throt. 
tle in closed, position, during the operation of 
Saids.pinary throttles in Saidi range of positions, 
and reas; operables by the novernent of said: 
p3rinally throttle beyond said ranges of positions. 
for opening said: secondary throttle. 
4. A charge:forming device comprising:primary, 

and Secondary carbagetors 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, means for opening said primary throttle 
to 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 
passage 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 

5 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 throttle, 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 about 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 
ient 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 ab Utment 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 internal combustion engine, pri 
mary and secondary throttles in said passages to 
control the supply of said mixtures in said cyl 
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8 
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 operable 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. 

ADOLPH F. BRAUN. 
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