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June 7, 1940. 
1941, Seria No. 377,547 

(C. 123-127) 30 Claims. 

The invention relates to dual fuel supply sys 
tens for multi-cylinder internal combustion en 
gines, particularly systems in which a combus 
tible mixture of fuel and air is supplied by a 
plurality of carbureting means and distributed 
to a plurality of engine intake ports. In the em 
bodiment herein described the engine is provided 
With an intake manifolding system to which two 
Separate carburetors are connected, one carbure 
tor supplying most of the fuel mixture for rela 
tively low speed operation, and the other car 
buretor coming into full operation at relatively 
high engine speeds. 
More specifically, the structure shown includes 

a multi-cylinder in-line engine having four in 
take ports, a dual manifold having two substan 
tially independent passages each leading to two 
engine ports and two duplex or twin carburetors, 
one barrel of each carburetor arranged to sup 
ply mixture to one of the manifold passages and 
the other barrel of each carburetor supplying the 
other passage. By "twin' or “duplex' carbure 
tors is meant, as understood in the art, two sub 
stantially independent carburetors united in a 
unitary assembly. The two individual carbure 
tors, each comprising a venturi, fuel jets, and 
throttle valve, are usually supplied with fuel 
from a single float bowl and may for convenience 
be supplied with air through a single air inlet. 
control mechanism is provided whereby the throt 
tle Valves of one of the duplex carburetors are 
actuated in the normal manner and, after a cer 
tain extent of opening of said first valves, the 
throttle valves of the second carburetor are ac 
tuated. Additional means are provided related 
to the second carburetor to cause the supply of 
mixture therefrom to vary in response to vary 
ing engine Speed. 
The primary object is to provide for increased 

Supply of fuel mixture for high speed operation 
of the engine without in any way interfering with 
the normal performance and the accuracy of fuel 
metering at lower speeds, thereby enabling the 
engine to be operated smoothly and efficiently 
Over an extremely wide range of speeds and loads. 
Further objects, advantages and details of con 
struction will appear from the following descrip 
tion taken in connection with the accompanying 
drawings in which: 

Figure 1 is a side elevation of parts of an en 
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2 
gine as mounted in an automobile chassis and 
showing one embodiment of the invention. 

Figure 2 is a detail view of control features 
taken on line 2-2 of Figure 1. 

Figure 3 is a side elevation of the parts shown 
in Figure 2. 

Figure 4 is an approximately horizontal section 
on line 4-4 of Figure 1. 

Figure 5 is an approximately vertical Section 
in line 5-5 of Figure 4. 

Figure 6 is a plan view showing the engine 
manifolds in assembled relation, 

Figure 7 is a side elevation of the structure 
shown in Figure 6. 

Figure 8 is a detail section on line 8-8 of Fig 
ure 1. 

Referring to the drawings, ?o indicates an 
internal combustion engine block of conventional 
in-line type, that is, having its cylinders arranged 
in a series lengthwise of the engine. Usually, 
although not necessarily, the cylinders of such 
engines have their axes in a single plane. The 
engine as shown is provided with four intake 
ports as indicated at and double the number 
of exhaust ports as indicated at 2, which ar 
rangement is especially suitable for engines hav 
ing eight cylinders. Although the engine illus 
trated and to which the invention has been 
hitherto applied is of the eight-cylinder type, it 
will be obvious that the invention is not limited, 
in its broader aspects, to use in such engines. 
The engine is shown as positioned at an angle 

to the horizontal, that is, as sloping downwardly 
to the right in Figure 1, which position is the 

is usual one for engines mounted as in automobile 
practice. 
The position of the dash of an automobile 

chassis is indicated at 3 and a throttle lever or 
pedal 58 is so located as to be actuated by the 
foot of a driver. Two carburetors are shown at 
f4 and 15, respectively, which are preferably 
mounted with their axes vertical. Considering 
the carburetors as vertical, the inclination of the 
engine block will be evident fron the relation 
between the angular positions of the engine and 
carburetors in Figure 1. Having reference par 
ticularly to the use of engines in automobiles, 
the carburetor 4 will be termed the front car 
buretor and 5 the rear carburetor, and the en 
gine will be referred to as sloping rearwardly. 



2,434,192 
3 

Manifolds 
The manifolds constituting a novel feature of 

the present invention include an intake mand 
fold 6 and exhaust manifolds 7, 8. Since, in 
the engine illustrated, there are eight exhaust 
ports 2, it is convenient, especially with a long 
engine block, to provide a primary exhaust mani 
fold for each four exhaust ports. Accordingly, 
the manifold is applied to the front four ports 
and manifold 8 to the rear four ports. Outlets 
9, 20 serve to connect the primary manifolds to 
any suitable exhaust pipe or pipes by which the 
exhaust gases are discharged at any usual or con 
venient point. 
The intake manifolding comprises two substan 

tially independent passages, one connecting the 
carburetor ports or risers 2, 22 to the two inter 
mediate ports of the engine, and the other con 
necting the carburetor ports or risers 23, 24 to 
the two end ports . The first-mentioned pas 
sage comprises a header indicated by 28, extend 
ing from riser 2 to riser 22, which header is 
joined to the intermediate engine ports by 
branches 26 and 27. The second passage com 
prises a header 25 extending from riser 23 to riser 
24, continuing beyond these risers at each end 
and joined to the end ports of the engine by 
branches 29, 30. As shown, the intake manifold 
is formed of two castings connected by sections 
of tubing 3, 32, the section 3 constituting part 
of the header 28 and the section 32 similarly re 
lated to header 25. These structural details, how 
ever, are dependent merely upon convenience of 
manufacture and the parts may obviously be cast 
integrally or formed in parts as desired. 

It is customary to provide heating means where 
by the exhaust gases may be applied to the intake 
manifold to promote vaporization of the fuel. 
For this purpose I provide for each pair of risers 
2, 23 and 22, 24, respectively, a heating struc 
ture as shown in Figure 8. This comprises a 
heat box or jacket 33 enclosing a portion of the 
risers and header and to which exhaust gases are 
conducted from the exhaust manifold 7. A 
valve or damper 34 located in the path of the ex 
haust gases flowing through the manifold to 
its outlet 9 serves to control the delivery of the 
gases to the heating jacket. In the position shown 
in full lines the damper directs substantially all i 
the exhaust through the heating jacket while in 
the position shown in dotted lines substantially all 
the exhaust flows directly to the outlet without 
passing through the jacket. The position of the 
damper is controlled in the usual manner by a 
coiled bimetal thermostat 35 acting as a spring 
and tending, when the thermostat is cold, to 
hold the damper in the full line position. As the 
thermostat becomes warmer, however, its spring 
effect becomes less and the damper is permitted 
to move to dotted line position by reason of the 
impact of the exhaust upon the lower and larger 
wing of the damper. Additional tendency to move 
the damper or to hold it in open position may be 
imparted by weight 36 mounted eccentrically upon 
the damper Shaft, 
The structure of the heating mechanism for the 

rear section including risers 22, 24 is substantially 
the same as that for the front section. The con 
trol devices, however, as the thermostat 35, should 
be adjusted or determined initially by inherent 
properties to permit the damper to open consid 
erably earlier than the damper of the front heater. 
This is desirable both because the rear heater is 
more remote from the fan and cooling effects that 
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4. 
exist nearer the front of the engine and because 
the rear carburetor delivers much less fuel than 
the front carburetor under most conditions under 
which application of exhaust heating is neces 
Sary. 

Carburetors and controls 
The top of the intake manifold is provided with 

a Seat or Seats 38 to receive the carbureting means, 
here shown as two twin carburetors 4, 15. These 
Seats are inclined relative to the manifold so as 
to provide an approximately horizontal upper sur 
face. Thus the carburetors have a vertical posi 
tion notwithstanding the rearward slope of the 
engine and manifolds. An annular pad 39 of 
heat-insulating material is positioned between 
each carburetor and its seat on the manifold in 
order to reduce conduction of heat to the carbu 
retor. 
The carburetor as illustrated at 4 is a duplex 

or twin carburetor of any standard construction 
Suited to the demands of the particular engine. 
AS usually constructed, these carburetors com 
prise an air horn 40 in which is located a choke 
valve 4, generally of the "automatic' type, that 
is, an unbalanced valve whose position is deter 
mined by air or engine temperature and engine 
demands. Various other adjuncts are usually or 
may be present, such as accelerator pumps and 
devices to facilitate starting and "warming up' 
operation. From the air horn the air fic ws past 
the usual fuel jet or jets through the two barrels 
or individual carburetors 42, 43, subject to the 
control of the twin throttles 44, 45, mounted upon 
a common shaft. 
The rear carburetor 5 may be a duplicate of 

carburetor f4. Since, however, the rear carbu 
retor Supplies at low speeds only what may be 
considered as an idling mixture and need not be 
relied upon for the peculiar functions incident 
to starting or low speed or cold operation, I pre 
fer to eliminate such parts as are unnecessary to 
the particular field in which this carburetor 
chiefly operates. For example, carburetor 5 
may be without a choke valve and accelerating 
pump. Such details as "fast idle' and "econo 
mizer jet' present on some carburetors, may also 
be eliminated. 

While, as illustrated, the carbureting means 
4, 5 comprises two completely separated carbu 

retors, it will be obvious that, for convenience in 
manufacture and mounting, they may be con 
structed in a unitary assembly. 

Beneath the rear carburetor 5 is inserted a 
fitting 46 shown in detail in Figures 4 and 5. 
This fitting is provided with two vertical pas 
sages 47, 48, registering respectively with the ris 
ers 22, 24, and with the corresponding barrels of 
carburetor f3. The passages 47, 48 are of ap 
proximately rectangular cross-section for a por 
tion of their lengths and Within this portion are 
mounted the valves 49, 50. These valves are rig 
idly connected eccentrically to the shaft 5 to 
which is secured, outside of the fitting, the ec 
centric weight 52 or equivalent means tending to 
hold the valves in the closed position as shown. 
As the suction in the intake passages and the re 
sulting flow of air increases, the unbalanced 
valves 49, 50 will tend to open, thus permitting 
an increased supply of fuel mixture from car 
buretor 5. 

It will be noted from Figures 4 and 5 that the 
location of the weight 52 is such that it swings 
toward a vertical position as the valves 5, 50 
open, thereby reducing the force opposing the 
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further opening of the valves. Thus the valves 
have less tendency to close when in wide open po 
sition than when they are more nearly closed, 
and very little force is required to keep them 
open as they approach open position. The same 
result may be secured by well known means 
where equivalents, such as springs, are used in 
place of weights. 
The throttle valves , 45 of carburetor 4 are 

actuated in any suitable manner as by a rod 58 
connected to throttle lever 54. The rod is con 
nected to a U-shaped lever 55 pivoted at 56 to 
a fixed bracket and also connected by a link is 
to the throttle pedal 58. (See Figures 2 and 3.) 
A spring 59 connected to the lever 55 serves to 
stress the linkage in the direction to bring the 
throttles to "closed' or idling position. 
The throttle valves of carburetor 5 are actu 

ated by rod 60 connected to throttle lever 6. 
This rod is connected to a lever 62, also pivoted 
at 56 and lying in the path of a lug 68 on lever 
55. A spring 64 acts upon lever 62 stressing the 
parts in the direction to bring the throttles of 
carburetor 5 to idling position. 
As the lever 55 is moved in a direction to Open 

the throttles of carburetor 4, and preferably at 
the point where the said throttles are about half 
opened, the lug 63 comes into engagement with 
lever 62 thus imparting opening movement to 
the throttles of carburetor 5. Thus the levers 
and rods finally reach the positions shown in 
dotted lines in Figure 3. The lengths of the le 
vers and dimensions of other parts are so calcul 
lated that the throttles of carburetor 5 will be 
fully open when those of carburetor 4 reach 
their fully open position. 

It will be noted, however, that flow of fuel mix 
ture from carburetor 5 is dependent, because of 
the auxiliary automatic throttle valves 49, 50, not 
upon throttle position but also upon the suction 
in the intake passages, i. e., upon the demands 
of the engine. Hence, when the engine is lag 
ging slowly under heavy load with the manually 
actuated throttles relatively open, the fuel will 
still be supplied chiefly from carburetor f4 thus 
enabling that carburetor to deliver an accurately 
proportioned mixture. 

It is well-known that it is very difficult to 
maintain an accurate metering of fuel in pro 
portion to air over a wide range of speeds in a 
carburetor depending, as most modern carbu 
retors do, upon air flow characteristics to deter 
mine the metering of liquid fuel. If the passages 
are sufficiently small to maintain accurate me 
tering at the lowest speed required, then they be 
come too restricted to supply the air necessary 
for high speeds. This is particularly evident in 
modern automobile practice where engine speeds 
are demanded varying from a few hundred 
R. P. M. up to four thousand or more R. P. M. 
In my invention I overcome this difficulty by pro 
viding one carburetor operating over the low 
speed range quite within its metering capabilities 
and supplementing its mixture supply by intro 
ducing mixture from an auxiliary carburetor. 

It will be understood that in the so-called 
"closed’ position of carburetor throttle valves it 
is customary to leave sufficient opening so that 
fuel mixture required for the lowest or "idling' 
speed of the engine may be supplied. The valves 
of carburetor 5 are preferably given this usual 
setting or at least are so adjusted as to permit 
a slight flow of mixture at their "closed' posi 
tion. This relatively small flow of fuel serves to 
compensate for the greater distance of the rear 
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ports from carburetor 4 and thus renders the 
distribution more uniforn, particularly at very 
low speeds, and contributes to, the smoothness 
of Operation of the engine. On the other hand, 
after the speed and throttle positions become 
such that carburetor S begins to deliver more 
than its minimum supply, then the combined 
capacity of the two carburetors insures ample 
supply of fuel mixture for the highest speeds. 
While I have shown herein, for purposes of 

illustration, specific details of structure, it will 
be understood that the structural embodiment 
may be varied widely without departing from 
the spirit and scope of the invention. 

This application is fled as a continuation of 
Serial No. 339,255, filed June 7, 1940 and now 
abandoned. 

I claim: 
1. An internal combustion engine having a 

plurality of intake ports, intake manifold struc 
ture having one passage connecting certain of 
said ports and a second passage connecting other 
ports, two twin carburetors each positioned to 
supply fuel mixture to both said passages, and 
independent heating means separately controlla 
ble arranged to apply exhaust gas to heat the 
mixture delivered by each carburetor. 

2. An internal combustion engine inclined 
downwardly toward One end, intake manifold 
structure the passages of which are similarly 
inclined, a carburetor positioned nearer the 
higher end of the engine and arranged to supply 
the major portion of the fuel mixture required 
for lower speed operation and a carburetor posi 
tioned nearer the lower end of the engine and 
arranged to supply additional fuel mixture for 
higher speed Operation. 

3. An internal combustion engine having a 
plurality of intake ports, manifolding having one 
passage connecting certain of said ports and an 
other passage connecting other ports, two twin 
carburetors each positioned to supply fuel mix 
ture to each of said passages, and means for 
controlling said carburetors comprising throttle 
valves for each carburetor and additional valves 
for one carburetor responsive to mixture flow. 

4. The combination with an internal combus 
tion engine of two carburetors for supplying fuel 
mixture thereto, means for controlling the Sup 
ply from each carburetor, the means for one car 
buretor being actuated in accordance with the 
position of the means for the other in such man 
ner as to increase the supply from the Second 
carburetor after a predetermined actuation of 
the control of the first, and additional means for 
retarding delivery from the second carburetor 
at low engine speeds. 

5. The combination with an internal combus 
tion engine of two carburetors for Supplying fuel 
mixture thereto, throttling means for each car 
buretor, means for actuating the throttling means 
of One carburetor, means for actuating the throt 
tling means of the second carburetor arranged 
to initiate opening movement of said second 
throttling means after said first throttling means 
has reached a predetermined opening, and addi 
tional throttling means for said second carbure 
tor operative to retard delivery of mixture there 
from even though the second throttling means 
be open. 

6. The combination with an internal combus 
tion engine of two carburetors, the first having 
a throttle valve and a choke valve, the second 
having throttle valve but no choke valve, means 
for actuating the first throttle valve over a pre 
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determined range beyond which actuation of the 
first throttle valve actuates the second throttle 
valve, and means permitting delivery of idling 
mixture from said second carburetor while said 
first carburetor is operating within said range, 

7. The combination, with an internal combus 
tion engine having a manifold, of primary and 
secondary carbureting devices each adapted and 
arranged to supply explosive mixture to said 
manifold, a throttle valve for each such device, 
means for manually controlling the opening of 
said throttle valves at such relative rates that 
the supply from the secondary device is permitted 
to increase faster than the supply from the prl 
mary device during the latter part of the opening 
movement of the primary throttle valve, and ad 
ditional means to control supply of mixture from 
the secondary device in accordance with engine 
demands. 

8. In an internal combustion engine, a duct 
which extends from the intake port of one cyl 
inder to the intake port of another cylinder, means 
for delivering a combustible mixture of fuel and 
air into the duct at a plurality of points spaced 
from each other, means for regulating the de 
livery of combustible mixture into the duct at 
each of the points, means for Operating the regul 
lating means so that the proportionate rate of 
delivery of combustible mixture at one of the 
points lags behind that at the other of the points 
until the rate of delivery at the last mentioned 
point approaches its maximum value, and means 
for increasing the lag in the proportionate rate 
of delivery of combustible mixture at the first 
mentioned point when the speed of the engine 
decreases. 

9. In an internal combustion engine, two means 
for furnishing a combustible mixture of fuel and 
air to the same cylinder of the engine, means for 
regulating the delivery of combustible mixture 
from cine of the first specified means to the cyl 
inder of the engine, and means affected by the 
speed of the engine and independently thereof 
by the position of the second specified means for 
regulating the delivery of combustible mixture 
from the other of the first specified means to the 
cylinder of the engine. 

10. In an internal combustion engine, two 
means for furnishing a combustible mixture of 
fuel and air to the same cylinder of the engine, 
means for regulating the delivery of combustible 
mixture from one of the first specificd means to 
the cylinder of the engine, means affected by 
the speed of the engine for regulating the de 
livery of combustible mixture from the other of 
the first specified means to the cylinder of the 
engine, and means interconnected with the Sec 
ond specified means for limiting the delivery of 
combustible mixture from the last mentioned of 
the first specified means to the cylinder of the 
engine. 

11. In an internal combustion engine, two 
means for furnishing a combustible mixture of 
fuel and air to the same cylinder of the engine, 
means for regulating the delivery of combustible 
mixture from one of the first specified means to 
the cylinder of the engine, means interconnected 
with the second specified means for regulating 
the delivery of combustible mixture from the 
other of the first specified means to the cylin 
der of the engine, and means for regulating the 
delivery of combustible mixture from the last 
mentioned of the first specified means to the cyl 
inder of the engine in accordance with the speed 
of the engine. 
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12. In an internal combustion engine, two 

means for furnishing a combustible mixture of 
fuel and air to the same cylinder of the engine, 
means for regulating the delivery of combustible 
mixture from one of the first specified means to 
the cylinder of the engine, means interconnected 
with the second specified means for regulating the 
delivery of combustible mixture from the other 
of the first specified means to the cylinder of the 
engine, and means for regulating the delivery of 
combustible mixture from the last mentioned of 
the first specified means to the cylinder of the 
engine in accordance with the speed of the en 
gine including a valve which is so unbalanced that 
flow of Combustible mixture from the carburetorto 
the engine tends to open it and means which yield 
ingly opposes movement of the valve toward its 
open position with a force which decreases as the 
valve moves toward its open position. 

13. In an internal combustion engine having 
an intake passage, means forming a plurality of 
mixing conduits for supplying fuel to said pas 
Sage, said Conduits being longitudinally spaced 
with respect to and communicating with said pas 
sage, independently of each other, a manually op 
erated throttle valve for one of said conduits and 
a throttle valve solely responsive to automatic 
control subsequent to the opening movement of 
the manually operated throttle valve for the other 
of Said conduits. 

14. In an internal combustion engine having a 
plurality of cylinders, an intake manifold having 
a plurality of Outlet ports for supplying fuel to 
certain of said cylinders, a pair of carburetors 
spaced from the center of and spaced apart 
lengthwise of said manifold, a manually operated 
throttle for One of said carburetors, a second 
throttle for the other carburetor, and means re 
sponsive to suction as determined by the attain 
ment of a predetermined engine speed for oper 
ating said second throttle. 

15. In an internal combustion engine, means 
forming an intake manifold, a main cerburetor 
mounted near one end of said manifold, an aux 
iliary carburetor mounted between said main car 
buretor and the other end of said manifold at a 
point so spaced from the main carburetor as to 
result in the dampening Cf the pulsations of the 
flow during high speed operation, and means for 
keeping the auxiliary carburetor closed during low 
speed operation. 

16. In combination with an intake manifold 
for an internal combustion engine, a carburetor 
having a plurality of passages communicating with 
said manifold, operator controlled valves in said 
passages, and an unbalanced valve movable in 
One of said passages between said throttle valve 
and said manifold, said unbalanced valve being 
biased toward closed position, 

17. In combination with an intake manifold 
for an internal combustion engine, a carburetor 
having a plurality of passages communicating 
with said manifold, operator controlled valves in 
Said passages, an auxiliary valve in one of said 
paSSages, said auxiliary valve having an unbal 
anced area tending to swing toward open posi 
tion under the influence of a pressure differential 
thus imposed between said manifold and said 
carburetor, and means biasing said auxiliary valve 
toward closed position. 

18. In combination with the intake manifold 
of an internal combustion engine, a carburetor 
defining a plurality of intake passages communi 
cating with said manifold, operator controlled 
valves in said passages, one of said passages being 



3,484.192 

controlled solely by its operator controlled valve, 
and an auxiliary valve having an area unbalanced 
about its support positioned in the other of said 
passages. 

19. In a charge forming device for internal 
combustion engines, a pair of induction passages, 
throttle valves controlling said passages, means 
for actuating the throttle valves progressively 
with one valve opened before the other valve, the 
latter being initially opened before the former 
has been fully opened, an auxiliary air flow valve 
in the later opened induction passage and 
adapted to be opened by engine suction, and 
yielding means adapted to close the air flow valve 
at times when the engine suction is below a 
predetermined value. 

20. In a multiple-stage charge forming device 
for internal combustion engines, a plurality of 
independent induction passages, throttle valves 
for said passages, means for progressively open 
ing the throttle valves so that the later opening 
valve begins to open before the earlier opening 
valve is fully open, a choke valve in a later 
opening passage, said choke valve being operable 
by engine suction, and yielding means adapted 
to close the choke valve. 

21. In a charge forming device for an internal 
combustion engine, a plurality of induction pas 
sages, throttle valves for said passages, means 
for manually controlling said throttle valves in 
series whereby initial opening of a later Opening 
valve orcurs before the full opening of an earlier 
opening valve, said manual means being adapted 
to positively close said valves, and means for 
closing at least one of the induction passages 
when the engine suction drops below a prede 
termined value. 

22. In a charge forming and distributing Sys 
tem for an internal combustion engine: an intake 
manifold; a primary induction passage, a choke 
valve for said primary passage; a second induc 
tion passage; throttle valves for said passages; 
and means for manually controlling said throttle 
valves whereby said valves are opened progres 
sively so that the later opening valve begins to 
open before the earlier opening valve is fully 
Open. 

23. In an internal combustion engine, an intake 
manifold, primary carbureting means which 
communicates with the atmosphere for supply 
ing a prinary mixture to said manifold, Second 
ary carbureting means which communicates with 
the atmosphere for supplying a Supplementary 
mixture to the manifold, a pivoted throttle valve 
which controls the communication of each of 
said carbureting means with the atmosphere, 
the throttle valve for the secondary carbureting 
means opening after the throttle Valve for the 
primary carbureting means but before the latter 
is fully Open, the valve for said secondary car 
bureting means being unbalanced so that it is 
open able by manifold suction, and means adapted 
to cut out the secondary carbureting means upon 
a drop of manifold vacuum below a predeter 
mined value. 

24. In a fuel mixture supply system for an 
internal combustion engine having an intake 
manifold, a primary induction passage, a second 
ary induction passage, throttle valves for the re 
spective passages, the Walve for the secondary 
induction - passage being openable by manifold 
vacuum, means for controlling the throttle valves 
whereby the primary passage supplies the engine 
with fuel mixture over its range of operation and 
the secondary passage furnishes a supplementary 
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mixture when the throttle valve of the primary 
passage has been opened a predetermined amount 
less than full opening, and means for cutting out 
the supplementary mixture when the manifold 
vacuum decreases below a predetermined value 
Subsequent to the opening of the throttle valve of 
the primary passage said predetermined amount. 

25. In a charge forming device for an internal 
combustion engine, a plurality of primary induc 
tion passages, a plurality of secondary induction 
passages, throttle valves in said passages, the 
valves in the secondary passages being offset, 
means for simultaneously controlling the primary 
throttle valves, means for simultaneously con 
trolling the opening of the offset valves, and 
means for simultaneously closing the offset valves 
When the primary valves are substantially wide 
Open and engine suction is low. 

26. In a multiple stage charge forming device 
for internal combustion engines, a plurality of 
induction passages, throttle valves for said pas 
Sages, means for progressively opening the throt 
tle valves so that the later opening valve begins 
to open before the earlier opening valve is fully 
open, a choke valve for a later opening passage, 
Said choke valve being operable by engine suc 
tion, and yielding means urging said choke valve 
toward its closed position. 

27. In a fuel mixture supply and distributing 
system for internal combustion engines, an in 
take manifold, a plurality of carburetor induc 
tion passages which communirate with the at 
mosphere, a pivoted valve which controls the 
communication of each of said passages with 
the atmosphere, the valve for one of the passages 
opening after the valve for the other of the pas 
Sages but before the latter is fully open, at least 
one of said valves being unbalanced so that it is 
openable by manifold vacuum, and means for 
closing said unbalanced valve when the engine is 
operating at low speed. 

28. In a charge forming device for an internal 
combustion engine, a primary induction passage 
and a secondary induction passage, throttle 
valves for said passages, means for manually 
controlling said throttle valves whereby the 
secondary throttle valve is opened after the 
primary valve has been but partially opened, said 
manual means being adapted to positively close 
said valves, and means for rendering the Second 
ary passage substantially inoperative at engine 
suctions below a predetermined value. 

29. In a fuel mixture supply system for an 
internal combustion engine having an intake 
manifold, a plurality of carburetors spaced apart 
longitudinally of and communicating with the 
manifold independently of each other, each of 
said carburetors having a mixture passage, con 
trol means for said mixture passages whereby 
said passages are adapted to be brought into 
Operation in Overlapping progression, Said Con 
trol means including an air flow valve in at least 
one mixture passage which is adapted to be 
opened by engine suction, and means for closing 
said air flow valve when the engine Suction is 
below a predetermined value. 

30. In a charge forming device for an internal 
combustion engine, a plurality of induction pas 
sages, throttle valves for Sald passages, means 
for controlling said valves in series with a later 
opening valve initially opened before an earlier 
cpening valve is fully opened, and means Con 
trolled by suction posterior to the throttle valve 
of one of said induction passages adapted to close 
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