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1. 
This invention relates generally to charge form 

ing devices and more particularly to multiple 
Stage carburetor Systems for internal combus 
tion engines. 
In Widely variable-speed...internal combustion 

engines, such as are used in present day auto 
motive vehicles, a carburetor having a single 
induction paSSage or having one induction pas 
Sage for each conduit of a multiple conduit intake 
manifold is unable to satisfactorily meet all the 
requirements of such engines throughout their 
intended operating range. 
A carburetor adapted to supply an economi 

cal fuel mixture at low engine speeds is gener 
ally incapable of Supplying a sufficient volume 
of fuel mixture for maximum power output at 
high engine speeds so that with such a carbure 
tor power is sacrificed for economy. On the 
other hand, a carburetor of sufficiently large 
capacity to Supply the necessary volume of fuel 
rinixture for maximum power output and high 
engine speed will not provide an economical mix 
ture at the lower engine speeds. A further im 
portant operating fault of the latter carburetor 
Occurs at the low end curve, that is, when the 
engine is running at low speed. With a wide open 
throttle. Under such operating conditions the 
fuel mixture becomes very lean due to the low 
suction or draft. in the large capacity induction 
passage, the air therein having insufficient veloc 
ity to pick up the necessary quantity of fuel for 
a mixture of the required richness. This results 
in the engine rapidly losing power when its 
speed decreases beyond a certain value, and with 
continued loss of speed a point is finally reached 
Whereat the mixture is so lean that the engine 
ceases to fire. However, with the use of a smaller 
carburetor, the engine can be operated with a 
wide open throttle at a substantially lower speed 
than with a large one before a material loss of 
power occurs, due essentially to the higher air 
velocity or draft for a given engine speed in the 
Smaller induction passage. 
With the foregoing in view, the present inven 

tion provides improved means for supplying an 
internal combustion engine with its fuel mixture 
whereby improved fuel economy is effected over 
the entire throttle range and the efficiency and 
general overall performance of the engine is sub 
stantially increased. 
Another object of the invention is to provide 

a device of this character having a plurality of 
carburetor induction passages each controlled 
by valve means operable in stages. 
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2 
a plurality of carburetors for an internal COm 
bustion engine so arranged and operated that a 
Single Source of mixture Supply provides an eco 
nomical fuel mixture up to a predetermined speed, 
that is over the normal lower Speeds of the engine 
power range customarily used to the greatest 
extent where the engine is operating an auto 
mobile, for example. At speeds above said lower 
power range the fuel mixture is supplemented 
by a secondary source of mixture supply which 
is combined with the primary source to Supply 
the greater volume of fuel mixture required for 
maximum engine power and Speed; and at the 
low end curve when the engine is running at 
low speed wide open throttle a single Source 
Supplies the engine with fuel mixture thereby 
reducing to a minimum the Speed at Which the 
engine power output will seriously drop off under 
Such conditions. 

Still another object of the invention is to pro 
vide a device of this character wherein the sources 
of fuel mixture may be incorporated in an in 
tegral carburetor unit. 
Another object of the invention is to provide 

means in a device of this character wherein there 
is effected a Smooth flow of power throughout 
the range of engine operation and wherein un 
evenness of engine operation is eliminated at 
times when a secondary carburetor or induction 
passage starts to function. 
A further object is to provide a device of this 

character wherein a secondary induction pas 
sage is provided with an offset choke valve coun 
ter-balanced to normally close the same and to 
thereby correct a lean condition of Said Second 
ary source of fuel mixture when it starts to feed 
from the main metering System. 
A further object of the invention is to provide 

a device of this character wherein the closing 
of the counter-balanced choke valve is limited to 
prevent its fully closing, so that when the throttle 
valve of the secondary carburetor is closed leak 
age past same will not cause Suction on the main 
fuel nozzle such as would draw fuel therefrom. 
A still further object of the invention is to pro 

vide a device of this character wherein the induc 
tion passages are progressively opened and 
wherein the throttle Valves of Said paSSages reach 
the wide open position at substantially the same 
time. 
Other objects of the invention are to provide 

increased acceleration, quicker and smoother 
power, increased flexibility, and increased top 
speed. 

Still other objects and advantages of the in 
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wention will become apparent from the follow 
ing description taken in connection with the ac 
companying drawings, in which: 

Figure 1 is a diagrammatic elevational view 
of an internal combustion engine equipped with 
the present invention; 

Figure 2 is a somewhat diagrammatic eleva 
tional view of a portion of the intake manifold 
equipped with the present invention, parts of the 
carburetors being in section; 

Figure 3 is a somewhat diagrammatic eleva 
tional view of a modified embodiment of the in 
vention with portions of the secondary carbu 
retors broken away; 

Figure 4 is a somewhat diagrammatic vertical 
section of a modified embodiment of the control 
means for the throttle valves of the Secondary 
carburetors, said means being responsive to 
manifold vacuum; 

Figure 5 is a front elevational view of an in 
tegral, horizontal delivery, four-barrel carburetor 
of a type adapted for use with an engine having 
a dual intake manifold, and embodying the pres 
ent invention; 

Figure 6 is a plan view of the same; and 
Figure 7 is a diagrammatic front view, partly 

in section, of a downdraft three-barrel carbu 
retor embodying the invention. 
While the preferred embodiment of the in 

vention, together with several alternative en 
bodiments thereof, are shown in the accompany 
ing drawings and herein described in detail, it 
is to be understood that this disclosure is given 
for the purpose of illustrating the invention and 
is not intended as a limitation thereof to the 
constructions disclosed, the appended claims 
being intended to cover all modifications and al 
ternative constructions falling within the Scope 
of the invention. 
Throughout the drawings similar reference 

characters represent similar parts although where 
such parts are modified in structure and Opera 
tion they are given a further differing reference 
character. 

Referring now to Figures 1 and 2 which illus 
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5 
trate a preferred embodiment of the invention, 
reference numeral to indicates a six-cylinder in 
ternal combustion engine having an intake mani 
fold 2 on which is mounted a primary carbu 
retor 4 and secondary carburetors f6 and i8 
respectively. The primary carburetor 4 is po 
sitioned adjacent the longitudinal center of the 
manifold 2 and carburetors f6 and 8 are lo 
cated intermediately of said carburetor 4 and 
the front and rear ends respectively of said mani 
fold. All of the carburetors are of the down 
draft type although carburetors of any other 
suitable character may be used such as the up 
draft or the horizontal delivery types. The usual 
air filters 9 may also be provided on said car 
buretors. 
Each of the carburetors includes an air horn 

section 20, a body section 22 and a throttle body 
section 24. The primary and secondary induc 
tion passages of the respective primary and Sec 
ondary carburetors each comprise an air inlet 
26, a large venturi 28, a small venturi 30 and 
a throttle barrel or mixture passage 32. Fuel 
from any suitable source (not shown) is Sup 
plied to the fuel chambers 34 which in turn 
deliver fuel to main fuel nozzles 36, of known 
construction and operation, the level of fuel in 
each chamber 34 being controlled in the Well 
known manner by a float 38 and the usual float 

60 

70 

mechanism (not shown). The throttle barrel or 75 

4 
mixture passage 32 is controlled by the usual 
throttle valve 40 mounted on a throttle shaft 
42 on one end of which is secured a throttle 
lever 44. The carburetors also include simple 
idling systems 46 of known character, which func 
tion in the usual manner, the idling systems of 
the secondary carburetors particularly supply 
ing fuel at the time said carburetors start to 
function, thereby tending to maintain the proper 
fuel to air ratio of the mixture supplied to the 
engine at said time. Carburetors 4 and 6 are 
provided with vacuum economizers of known con 
struction and operation including valves 48 and 
valve actuating means 50 responsive to manifold 
vacuum although mechanically actuated econo 
mizers may be used. The primary carburetor 
4 further includes an offset air flow choke valve 
52 operable by manifold suction and controlling 
the air inlet 26 in the well known manner. Choke 
valve 52 is mounted on a shaft 54 to one end 
of which is connected automatic control means 
of known construction and operation, such for 
example as thermostatic element 56, although 
any other suitable automatic control means may 
be employed to control the valve 52 or it may 
be manually actuated. Well known fast idle 
mechanism for cold engine operation is also pro 
vided on the primary carburetor f4 and includes 
a lever 58 attached to Shaft 54 and connected 
with a fast idle cam 60 by link 62, can 60 being 
engageable in the usual manner with adjustment 
screw 64 in an extension 66 of throttle lever 44; 
however any other suitable fast idle mechanism 
may be employed. The primary carburetor 4 
also includes an acceleration pump 6 of any 
well known type for supplying a supplemental 
fuel charge in the Well known manner. 
The throttle valves controlling the respective 

carburetors are correlated for operation in series 
by an accelerator pedal or the like (not shown) 
adapted to actuate rod 70 which is operably con 
nected with the free end of lever 72, the other 
end of the latter being attached to rotatable 
shaft, 4. A bell crank T6 is also attached to 
shaft 74 and has an arm 78 connected with le 
wer 44 of the primary carburetor by a link 80. 
A rod 82 pivoted at one end to arm 84 of bell 
crank 76 has its other end operably connected 
with an arcuate slot 86 in an arm 88 of a three 
armed lever 99 which is pivoted at 92, said slot 
86 being adjacent the free end of arm 88. Arm 
94 of lever 90 is connected with throttle lever 
44 of the secondary carburetor d6 by a link 96 
and arm 98 of lever 90 carries a link 00 which 
is operably connected with an arcuate slot 02 
at the end of arm 94 of a bell crank 06. The 
bell crank 06 is pivoted at 08 and arm O 
thereof is connected with lever 44 of the sec 
ondary carburetor 8 by means of a rod 2. 
The carburetors are progressively brought into 
operation in three stages, movement of rod 70 
in the direction indicated by the arrow in Fig 
ure 2 effecting opening movement of the throt 
tle valve of the primary carburetor 4, while 
at the same time the end of rod 82 connected 
With slot 86 is moved from one end thereof to 
Ward the other thereby providing a limited 
amount of lost motion in the throttle actuat 
ing means between opening of the throttle valve 
of carburetor 4 and that of carburetor 6. Up 
on sufficient movement of rod 32 to exhaust said 
lost notion rotation of lever 90 is effected, which 
in turn effects opening movement of the throttle 
valve of the secondary carburetor 6. Simulta 
neously with the opening movement of lever 90 
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and the throttle valve of carburetor 6, the end 
of rod OO which is connected with slot 02 
moves from one end of said slot toward the other 
and upon reaching said other end of slot 02 and 
upon further opening movement of lever 90, bell 
crank 6 is rotated in a direction to effect open 
ing of the throttle Valve of secondary carburet 
or 8. 
The primary source of fuel mixture is the pri 

mary carburetor f4 which is a normal one func 
tioning in the usual manner. ItS induction pas 
Sage is of such size as to provide the greatest 
economy of engine operation and the actuating 
mechanism is So arranged that said primary car 
buretor alone supplies fuel mixture to the engine 
up to a predetermined speed covering the lower 
power range thereof which is customarily used 
to the greatest extent. Above said predetermined 
speed the secondary carburetor 6 supplies a sup 
plemental mixture, both said primary and sec 
ondary carburetors thereafter functioning to 
gether to Supply the engine with its fuel mixture. 
At a predetermined engine Speed intermediate 
that at which carburetor 6 begins to Supply fuel 
mixture to the engine and the intended top en 
gine speed, the secondary carburetor 8 is brought 
into operation to supply an additional Supple 
mental mixture for maximum power and speed of 
the engine, and thereafter the three carburetors 
function together delivering their fuel mixtures 
to the Common manifold 2. It should be noted 
that the leverages of the various levers and arms 
of the actuating mechanism of the throttle 
valves are Such that the throttle valve of car 
buretor 6 opens more rapidly than that of 
carburetor f4, and the opening of the throttle 
valve of carburetor 8 is effected more rapidly 
than that of carburetor 6 so that all the throttle 
valves will reach the wide open position at Sub 
stantially the same time. In closing the throttle 
Valves, the Sequence above described is reversed. 
However, the throttle valves may be operated in 
other manners and by other means. 
When the engine is running at wide open throt 

tle and slows down to a relatively low speed, due 
to any load increase, it begins to lose power below 
a certain speed. With a carburetor having a 
large air passage to provide a sufficient volume of 
fuel mixture for maximum power, the speed at 
which the engine commences to lose power is 5t 
substantially higher than the speed at which 
power loss begins to occur when a Small car 
buretor is used. This is due to the fact that the 
draft in the induction passage of a large car 
buretor is much weaker for a given engine speed : 
particularly at low speed wide open throttle than 
in a carburetor having a small induction passage, 
the weak air draft in the large induction passage 
naturally picking up less fuel from the main fuel 
nozzle than the stronger draft in the smaller in 
duction passage. Where a plurality of smaller 
carburetors are used to supply fuel mixture to a 
common intake manifold, such as in the present 
invention, and arranged so that one carburetor 
functions throughout the driving range of an 
automobile and a secondary carburetor or car 
buretors supply a supplemental mixture at the 
higher speeds of the vehicle to increase its power 
and Speed, the situation at low speed wide open 
throttle is comparable to that where the engine 
is Supplied With fuel mixture by a large car 
buretor. Leaning of the fuel mixture with con 
Sequent loSS of engine power occurs at higher 
Speeds than where a single small capacity car 
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6 
engine power with a wide open throttle to as 
low a vehicle speed as possible, the present in 
vention provides automatic means for cutting out 
the secondary carburetors in a plurality of stages 
as the vehicle slows down to a speed at which the 
engine power would otherwise begin to seriously 
drop off. This automatic means comprises air 
flow auxiliary valves f4 and 5, which are oper 
ated by the differential of pressures on the re 
Spective sides thereof and opened by manifold 
vacuum. The valves 5 and f4 are of similar 
construction, being offset on respective shafts f6 
to which they are secured, said shafts 6 and 
valves 4 and 5 being mounted in respective 
risers f 8 interposed between the Secondary car 
buretors and the intake manifold. As it is de 
sirable to have the valves f4 and 5 opened 
quickly and widely by the air stream when the re 
Spective throttle valves are opened, except under 
conditions hereinafter described, each valve is 
provided with a bent lip'? 20 at its greatest pro 
portion which offers resistance to the air stream 
even When the valve is Substantially fully Open. 
In this respect, the valves 4 and 5 are similar 
to the auxiliary valve disclosed in the Barfod 
Patent No. 2,156,104 although said valves may be 
flat disks Or formed in any other suitable man 
ner. Springs 24 and 26 are provided for the 
valves 4 and 5, respectively, and are adapted 
to apply closing pressure to said valves. The 
characteristics of Spring 24 are such that mani 
fold Suction above a predetermined value will ef 
fect opening of valve 4, but manifold suction 
below said predetermined value is insufficient to 
overcome the force of the Spring which therefore 
closes the valve. The operation of the auxiliary 
valve 5 is similar to that of the valve 4 except 
that the spring 26 is of such character that it 
closes valve 5 when the manifold vacuum drops 
to a predetermined value below that at which 
Spring 24 is calibrated to close its valve. As 
the manifold vacuum d'Ops. With the loss of en 
gine Speed when the latter is running at wide open 
throttle, the auxiliary valves 4 and 5 pro 
gressively close (although they may be arranged 
to close simultaneously), so that when the speed 
of the engine operating at wide open throttle 
drops to that at which its power would otherwise 
begin to seriously fall off when the three car 
buretors Supply it with fuel mixture, one of the 
Secondary carburetors is cut out thereby increas 
ing the velocity of the air passing through the 
induction passages of the other carburetors, and 
upon a further drop of manifold vacuum the 
other secondary carburetor is cut out so that the 
air velocity in the primary induction passage is 
again stepped up. The engine is then supplied 
with fuel mixture only by the primary carburetor 
4, the throttle valve of which is maintained in 
Wide open position, and the draft in the induction 
passage of Said carburetor is therefore strong 
enough to supply a Suitably rich mixture to the 
engine So that its power is maintained down to 
a very low vehicle speed before said power begins 
to seriously drop off. 
When the engine is cold the choke Valve 52 of 

the primary carburetor f4 is in the closed posi 
tion and said primary carburetor supplies an en 
riched fuel mixture to the engine in accordance 
with well known present day engine starting prac 
tice, the throttle valves 40 of secondary carbure 
tors 6 and 8 being closed at this time so that 
said carburetors are not functioning during the 
starting period. As soon as the cold engine is 

buretor is used. In order to maintain maximum 75 running under its own power, the fast idle mecha 



7 
nism provides the usual fast idle mixture until 
the engine has become sufficiently warmed up to 
operate satisfactorily without said fast idle mix 
ture and it is thereafter supplied with idling mix 
ture only from the simple idle system 46. 
The invention is not limited to any particular 

range of activity over which the primary car 
buretor is adapted to function, or in which the 
secondary carburetors are adapted to function, 
such ranges of operation depending on the char 
acteristics of the engine, such as its size, top 
speed, maximum power, et cetera. As an ex 
ample of the ranges of the respective carburetors, 
the primary carburetor may be utilized to nor 
mally supply the engine with its requirements of 
fuel mixture for speeds up to approximately fifty 
miles per hour of vehicle travel, the secondary 
carburetor 6 then being utilized to provide a 
supplemental mixture for vehicle speeds in excess 
of fifty miles per hour and the secondary car 
buretor 8 being utilized to supply a second Sup 
plementary mixture for vehicle speeds in exceSS 
of approximately seventy miles per hour. It is 
to be understood that when the requirements of 
the engine exceed normal conditions of straight 
running, as when quick acceleration is needed, 
the secondary carburetors will supply a supple 
mental mixture in conjunction with the primary 
carburetor if the throttle actuating mechanism 
has been actuated Sufficiently in the throttle 
opening direction. 
The springs 24 and 26 of the auxiliary valves 

may be so calibrated that When the manifold 
vacuum drops to one inch of mercury, valve 4 
will be closed by spring 24, and when the nani 
fold vacuum drops to one-half inch of mercury, 
valve 5 will be closed by spring 26. How 
ever, the springs 24 and 26 may be otherwise 
calibrated for closing the respective auxiliary 
Valves at other manifold pressures or to close 
said valves simultaneously. The primary car 
buretor should be adjusted to secure good aver 
age performance and maximum mileage while the 
secondary supplies should be adjusted to obtain 
maximum results from the engine in speed, torque 
and horsepower. 
In the preferred arrangement of the carbure 

tors, the secondary carburetor 6 begins to func 
tion before the economizer of the primary car 
buretor is begins to deliver its supplemental fuel 
mixture. Consequently, it has been found desir 
able to provide said secondary carburetor 6 
with an economizer. The actuating means for 
both economizers are responsive to manifold Wac 
uum, and they are so adjusted that they both 
start to function simultaneously when the mani 
fold vacuum reaches a predetermined value, al 
though they may be set to function otherwise if 
so desired. The secondary carburetor 8 begins 
to supply its fuel mixture after the economizers 
of the carburetors 4 and 6 begin to function, 
and it has been found desirable to dispense with 
the economizer in carburetor 8 but to set same 
for a power mixture. S. 

However, to correct a very lean condition that 
may occur when carburetor 8 starts to feed from 
the main metering system, a choke valve 2 is 
provided in air inlet passage 26 of carburetor 8, 
said choke valve being offset on shaft 23 and 
operable by suction in the induction passage of 
carburetor 8. On one end of shaft 23 is an arm 
25 carrying a counter-weight 27 adjacent its free 
end which is adapted to normally close the valve 
in the absence of manifold vacuum as when throt 
tle valve 40 of carburetor 8 is in the closed posi 
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8 
tion. However, other suitable means for yield 
ingly closing the valve 2 may be used. The arm 
25 engages a stop member 29 which limits valve 
closing movement thereby normally retaining the 
valve in a slightly open position, so that when the 
throttle valve 40 is closed air leakage past said 
throttle valve will not cause suction on the main 
fuel nozzle such as would draw fuel therefrom. 
The valve 2 prevents an excess of air, substan 
tially unmixed with fuel, from rushing into the 
manifold as carburetor 8 starts to function and 
thereby eliminates uneven running of the engine 
at such time. While the offset, counter-weighted 
choke valve has been disclosed as being used in 
only one of the secondary carburetors, it may also 
be used in the other and may be incorporated in 
any modification of a multiple stage charge form 
ing System. 
An alternative adaptation of the foregoing ar 

rangement is illustrated in Figure 3 wherein three 
carburetors are also used to Supply fuel mixture 
to a common manifold. In the embodiment of 
Figure 3 the primary carburetor 4 is the same 
in construction and operation as that shown in 
Figures 1 and 2 and hereinbefore described. Rod 
TO is actuated by an accelerator pedal or the like 
(not shown) and is operably connected With lever 
12 secured to shaft 74. Bell crank 28 is secured 
to shaft 4 and arm 30 of said bell crank is con 
nected with throttle lever 44 of carburetor 4 by 
link 80. The Secondary carburetors 6d and 8a. 
are both without economizers or auxiliary valves 
but have simple idling systems 46. The throttle 
Valves 32 of carburetors 6d and 8d, are of the 
air flow type and are similar in construction to 
the auxiliary valves 4 and if 5. However, the 
throttle valve actuating mechanism in this emi 
bodiment of the invention differs from that shown 
in Figures 1 and 2, being arranged so that the 
throttle valves of carburetors 6d and 8d, open 
simultaneously when the throttle valve of the 
primary carburetor has been opened a predeter 
mined amount, 
The throttle valves 32 are offset on their re 

spective shafts 34 and are operable by the differ 
ential of pressures on their opposite sides. Each 
of said valves is provided with a spring 36 adapt 
ed to exert closing pressure thereon through 
shafts 34, said springs being adapted to inde 
pendently close the valves against a manifold 
vacuum below a predetermined value whereas 
manifold vacuum above said predetermined value 
is sufficient to open the valves against the force 
of Said Springs. 
Control means for each of the throttle valves 
32 includes a one-way connection limiting open 
ing of Said valves and comprises a bell crank 38 
having an arm 40 engageable with a throttle 
lever 42, said arm f40 carrying a roller 44 ad 
jacent the free end thereof adapted to engage one 
side of lever 42. The bell cranks 38 are pro 
vided with springs 46 of sufficient strength to 
yieldably close the throttle valves 32 against any 
manifold vacuum pressure to which said valves 
may be subjected. Arms f48 of the bell cranks 
38 are provided with respective slots 50 adja 
cent their free ends which are operably con 
nected with arm 52 of bell crank 28 by links 
54. 
Upon opening movement of rod 70 as indicated 

by the adjacent arrow in Figure 3, the throttle 
valve of the primary Carburetor is opened and at 
the same time the connections of the rods 54 
with slots 50 move from one end of said slots 
toward the other, When the last mentioned 
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slot ends are reached, and upon further opening 
movement of rod 70, the arms 40 are moved 
in a direction which permits opening movement 
of throttle levers 42 which follow arms f40 when 
the throttle valves 32 are subjected to manifold 
vacuum above the value for which springs 36 
are calibrated. Therefore in this embodiment of 
the invention, the primary carburetor f4 alone 
supplies fuel mixture to the engine up to a pre 
determined speed, such for example as would 
drive an automobile at a Speed of approximately 
seventy-five miles per hour, although the device 
may be arranged so that the primary carburetor 
functions alone over any other suitable speed 
range. Above this automobile speed, all the car 
buretors will supply the engine with fuel mixture 
except when the engine is running at low Speed 
wide open throttle. Under the latter conditions, 
the Springs 36 are adapted to close the valves 
32 independently of the hereinbefore described 

control means when the manifold Vacuum drops 
below the value for which the Springs are cali 
brated, as for example manifold vacuum of one 
half inch of mercury or any other desired mani 
fold vacuum pressure. The throttle valves 32 
are preferably closed simultaneously, although 
they may be arranged to close progressively as do 
the auxiliary valves 4 of Figure 2. The 
throttle valve actuating mechanism of the emi 
bodiment of Figure 3 is such that the throttle 
valves of the secondary carburetors open faster 
than the throttle valve of the primary carburetor 
and all of Said valves reach Wide Open position 
at substantially the same time, although they 
may be otherwise actuated. 
With the arrangement of carburetors disclosed 

in Figure 3, the secondary carburetors do not be 
gin to function until after the economizer of the 
primary carburetor f4 begins to function, and it 
has been found that neither of the Secondary 
carburetors need be provided with economizers, 
said secondary carburetors being preferably set 
at a power mixture. It should be noted that each 
of the secondary carburetors 6d and 8a may 
be provided with a counter-weighted choke valve 
such as illustrated in Figure 2 and hereinbefore 
described to aid the simple idle systems 46 there 
of in eliminating uneven running of the engine 
at the time said secondary carburetors start to 
feed from their main metering Systems. 
Another embodiment for controlling the throt 

tle valves of the secondary carburetorS is ShoWn 
in Figure 4. In this embodiment of the throttle 
valve control means a vacuum motor is employed 
and comprises a pair of casing members 60 and 
f 62 secured together in any suitable manner and 
peripherally clamping therebetween a flexible 
diaphragm 64. Chamber 66 on one side of the 
diaphragm is adapted to be subjected to manifold 
vacuum transmitted thereto by conduit f68, and 
the other side of the diaphragm is open to at 
mosphere by reason of opening 70 in casing f62 
in which a rod 72 is freely movable, said rod 
being connected at one end to the diaphragm 4. 
The other end of rod 72 is pivotally connected at 
74 with a lever 76 intermediate the ends there 

of, and one end of said lever is swing able on a 
fixed pivot 78. The free swinging end of lever 
76 is operably connected by a link 82 with an 

arm 80 of a bell crank included in a One-Way 
connection limiting opening of the throttle valve, 
said bell crank being pivoted at 84 and pro 
vided with an arm 86 engageable with a throttle 
lever 88 through a roller 90 carried on the end 
of lever 88. A compression spring 92 is pro 
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10 
vided in chamber 66 and reacts between one wall 
of said chamber and the diaphragm, said spring 
being adapted to yieldably urge the diaphragm 
in a direction which will effect outward move 
ment of rod 72, which in turn effects move 
ment of the bell crank in a counter-clockwise 
direction as seen in Figure 4. Upon such move 
ment of the bell crank, throttle valve 85, which 
is a flat disk offset on shaft 34, Will be opened 
by manifold vacuum above a Suitable predeter 
mined value in accordance with the calibration 
of spring 36, lever if 88 under these conditions 
following arm 86 of the bell crank. Upon a 
drop in the manifold vacuum below that for 
which spring 36 is calibrated, as for example, 
one-half inch of mercury or any other suitable 
predetermined manifold pressure, spring 36 will 
closes the throttle valve 32, lever 88 being so 
associated with arm 86 of the bell crank that 
closing movement of the throttle valve can be 
independently effected by spring f36 from an 
open position of the throttle valve control mech 
anism. Spring 92 is of such character that vac 
uum in chamber 66 above a predetermined 
value, as approximately twelve inches of mer 
cury or any other suitable manifold vacuum, will 
Overcome the expansive force of said spring and 
retain the throttle valve 32 in closed position. 
A drop in vacuum in chamber 66 below approxi 
mately twelve inches of mercury or such other 
pressure as spring 92 may be calibrated for will 
permit a corresponding expansion of spring 92, 
which permits opening Of the throttle valve a 
corresponding amount. In a multiple carburetor 
System wherein the mechanism illustrated in Fig 
ure 4 is employed to actuate the throttle valves 
of the Secondary carburetors, the primary car 
buretor supplies fuel mixture to the engine 
throughout its range of operation. When the 
manifold vacuum drops to a certain value, the 
Spring 92 overcomes the vacuum in chamber 
66 and effects counterclockwise movement of 
arm fB6 as shown in Figure 4 so that the throttle 
Valve of the Secondary carburetor begins to open. 
A further drop in manifold vacuum will permit 
further opening of the throttle valve until the 
vacuum drops below the value for which spring 
36 is calibrated, said spring then closing the 

throttle valve. By this arrangement the sec 
ondary carburetors are controlled by and in ac 
cordance with the conditions of pressure in the 
intake manifold so as to automatically respond 
at predetermined pressure differences in any de 
sired manner. For example, the secondary car 
buretors may be operated in series as are those 
of the embodiment illustrated in Figures 1 and 2, 
or the control mechanism of the secondary car 
buretors may be so arranged that they will start 
to function simultaneously after the primary car 
buretor has begun to function as in the embodi 
ment disclosed in Figure 3 or in any other suit 
able manner. Where the manifold pressure con 
trol is used, it will be noted that the secondary 
carburetors will be automatically responsive to 
load demands, as for example, when the motor 
vehicle encounters a change in gradient or road 
load variations with fixed setting of the throttle 
of the primary carburetor, 
While Figure 1 illustrates a six-cylinder in-line 

engine the present invention may be used with 
other types of engines having other types of in 
take manifolds, as well as those having a differ 
ent number of cylinders, and it may also be 
used on motors employed in other types of ve 
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hicles than passenger automobiles, such as for 
example, trucks, busses, et cetera. 

Figures 5 and 6 illustrate a two stage embodi 
ment of the invention for use on an engine, such 
as one having eight, in-line cylinders and using 
a dual intake manifold 200, one conduit of the 
dual intake system adapted to deliver fuel mix 
ture to half of the cylinders and the other con 
duit supplying the other half. The device shown 
in Figures 5 and 6 is an integral four-barrel hor 
izontal delivery type and includes an air horn 
section 202, a body section. 204 and a throttle 
body section 206 having a flange 208 for attach 
ment to the intake manifold 200. There are 
two pairs of induction passages, which for Con 
venience are termed primary and secondary re 
spectively. The primary passages include throt 
tle barrels 20, large venturis 22, small venturis 
24 and a common air inlet 26 and the Secondary 
passages include throttle barrels 28, large ven 
turis 220, Small venturis 222 and a common air 
inlet 224. The induction passages are arranged 
in the form of a square with the primary pas 
sages arranged one above the other and with the 
secondary passages forwardly of the respective 
primary passages with respect to the front end 
of the engine. Thus one primary and one sec 
ondary passage communicates with the central 
horizontal portion of each of the conduits of the 
intake manifold although any other suitable ar 
rangement may be used. Two floats 226 Control 
the fuel level in respective float chambers (not 
shown) in the well known manner. The float 
chambers with the respective floats are posi 
tioned one above the other, and fuel is supplied 
from the upper chamber to main fuel nozzles 228 
of the upper tier of induction passages, One of 
which is a primary passage and the other a 
secondary passage and fuel from the lower cham 
ber is supplied to the nozzles 228 of the lower 
induction passages one of which is also a pri 
mary and one a secondary passage. Fuel from 
the fuel chambers is also supplied to the simple 
idling jets 230 and 232 of the upper and lower 
induction passages respectively. Throttle valves 
234 for controlling the respective primary throt 
tle barrels or mixture passages 20 are Secured to 
a common shaft 236. One end of shaft 236 is 
provided with a throttle lever 238 to the free end 
of which is connected a rod 240 of the acceler 
ator mechanism (not shown). The air inlet 26 
is controlled in the usual manner by an offset 
choke valve 242 on a shaft 244 controlled by any 
automatic means and including a thermostatic 
element 246. However, the choke valve may be 
otherwise automatically controlled or may be 
actuated by any well known manual means. 
Fast idle mechanism is provided for cold engine 
operation and includes a lever 248 secured to 
one end of shaft 244 connected by rod 250 with 
a fast idle cam 252, said cam being engageable 
in the usual manner with adjustment screw 254 
in an extension 256 of throttle lever 238. Throt 
tle valves 258 controlling the secondary induction 
passages are offset on a common shaft 260 and 
open simultaneously and each valve 258 has a 
bent lip 262 at its greatest proportion for the 
purpose hereinbefore described in connection 
With valves 4 and f5 in Figure 2. A spring 
264 is connected with shaft 260 and is calibrated 
to close the valves 258 when the suction in the 
intake manifold drops below a predetermined 
value as will be hereinafter more fully described. 

Control means for the valves 258 include a One 
way connection limiting opening of said valves 
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12 
and comprises a lever 266 which floats on shaft 
252 and is provided with a slot 268 in which is 
received a pin 270 fixed in lever 238. A throttle 
lever 272 on shaft 260 engages lever 266 through 
a roller 274 in such a manner as to permit closing 
of valves 258 by spring 264 when ever 266 is 
moved counterclockwise (as shown in Figure 6) 
in the valve opening direction. A spring 26 
yieldingly urges the lever in the valve closing di 
rection with sufficient force to close valves 258 
against any manifold Wacuum pressure that they 
may be subjected to. 

In operation fuel mixture is supplied to the 
engine through the respective intake conduits 
from the primary induction passages over the 
lower throttle range and thereafter the valves 
of the Secondary passages are opened and said 
passages also deliver fuel mixture to the engine. 
The secondary throttle valves 258 do not begin 
to open until pin 270 has moved from one end of 
slot 268 to the other, engaged said end and moved 
lever 266 in the valve opening direction. 
The embodiment of the invention disclosed in 

Figures 5 and 6 includes an acceleration pump 
278 which delivers its fuel into both primary in 
duction passages and a vacuum economizer 280 
is also provided for the primary induction pas 
Sages. The Secondary passages deliver a power 
mixture and valves 258 do not open until after 
the economizer begins to function. 
The vehicle speed at which the secondary valves 

258 begin to open may be approximately seventy 
miles per hour although the device may be ar 
ranged for any other desired speed ranges for 
the respective primary and secondary mixtures. 
Springs 264 may be calibrated to close valves 258 
at the low end curve of operation when the man 
ifold vacuum drops to one-half inch of mercury 
although it may be calibrated to close said valves 
at any other desired manifold vacuum pressure. 
It should also be understood that this embodi 
ment of the invention may be independent car 
buretors as well as in an integral unit and there 
may be conventional throttle valves in all the 
throttle barrels with an auxiliary valve in the 
Secondary paSSages aS shown in Figures 2 and 7, 
the latter being a three-barrel adaptation of the 
invention in a downdraft integral carburetor in 
cluding an air horn section 300, a body section 
302 and a throttle body section 303 and a riser 
section 304 having a flange 305 for attachment 
to a single conduit intake manifold 307. The in 
duction passages include throttle barrels or mix 
ture passages 306, large venturis 308, Small ven 
turis 310 and a common air inlet 32, the latter 
being controlled by an offset choke valve 3 f3 and 
controlled in the Well known manner by any suit 
able automatic or manual means (not shown). 
The auxiliary valves 34 on shafts 35 in the 
riser section 304 are controlled by respective 
springs 36 and 38 similarly to the auxiliary 
valves shown in Said Figure 2. The means for 
actuating the throttle valves includes a lever 320 
secured to the shaft 42 of the valve 40 in the pri 
mary induction passage which is the center one. 
Lever 320 is connected with the acceleration pedal 
(not shown) by rod 70 and has an extension 322 
with a slot 324 therein. A link 325 is connected 
with the slot and a lever 326 secured to shaft 42 
of the throttle valve in one of the Secondary in 
duction passages, said lever having an extension 
328 with a slot 330 therein. A link 332 is con 
nected with slot 330 and a throttle lever 334 of 

Thus the 
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throttle valves are opened in series as in the em 
bodiment shown in Figure 2. 

It is to be understood that in the embodiments 
shown in Figures 1, 2 and 3 the invention may in 
clude separate units as shown therein or it may 
be included in one unit as disclosed in Figure 7. 
The embodiment of the invention shown in Fig 
ure 4 may be incorporated in a plurality of Sep 
arate units such as shown in Figures 1, 2 and 3 
or in a single unit such as shown in Figures 5, 6 
and 7, and the embodiments of the invention 
illustrated in Figures 5, 6 and 7 may have a plu 
rality of single units or units having fewer in 
duction passages than shown in said figures. In 
addition to the adaptations of the invention above 
referred to, certain parts shown in certain figures, 
and operations thereof, may be incorporated Or 
substituted in other embodiments of the in Ven 
tion where suitable and desirable. 

It will be obvious that the relative positions of 
the primary and secondary carburetors or the 
primary and secondary induction passages may 
be changed or that but two carburetors or in 
duction passages may be used. However, the ar 
rangements shown in the drawings and described 
herein are preferred in the interest of good per 
formance and improved economy of Operation. 
From the foregoing it is thought that the in 

vention and many of its attendant advantages 
will be understood from the foregoing descrip 
tion, and it will be apparent that various changes t 
may be made in the form, construction and ar 
rangement of the parts without departing from 
the spirit and scope of the invention or Sacrificing 
all of its material advantages, the forms herein 
before described including merely a preferred and 
several modified embodiments thereof. 
I claim: 
1. In a charge forming device for an internal 

combustion engine having an intake manifold: a 
primary carburetor adapted to deliver its fuel 
mixture to the intake manifold substantially mid 
way of the ends thereof, said carburetor includ 
ing a throttle valve, a choke valve, automatic 
means controlling the choke valve, a vacuum 
economizer, acceleration pump. an idle System 
and fast idle mechanism; a second carburetor 
adapted to deliver its fuel mixture intermediately 
of the position of the primary carburetor mix 
ture delivery and one end of the manifold and 
including a throttle valve, an idle System, and a 
vacuum economizer; and a third carburetor 
adapted to deliver its mixture intermediate of the 
position of the primary carburetor mixture de 
livery and the other end of the manifold and 
including a throttle valve and an idle System; an 
offset auxiliary valve in the second and the third 
carburetors posterior to the throttle valves 
thereof and independently operable by the differ 
ential pressure therea cross; a Spring for each 

() 
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60 auxiliary valve adapted to close said valves When 
said differential pressure is under a predetermined 
value; manual means for progressively Opening 
the throttle valves of the carburetors in the Order 
mentioned; the throttle valve of the Second car 
buretor being opened before the economizers be 
gin to function, the throttle valve of the third 
carburetor thereafter, the third carburetor being 
set for a power mixture, an air flow responsive 
choke valve in the third carburetor, and yielding 
means closing said choke valve. 

2. In a charge forming device for internal Con 
bustion engines having an intake manifold, a 
primary carburetor adapted to function through 
out the range of engine operation, a plurality of 
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4. 
secondary carburetors, throttle valves for the car 
buretors, means controlling the throttle valves 
whereby the throttle Valve of the primary car 
buretor is opened prior to the opening of the 
throttle valves of the secondary carburetors, an 
offset air flow auxiliary valve for each secondary 
carburetor and operable by the differential pres 
sure there across, yielding means adapted to close 
the auxiliary valves, the yielding means of one 
auxiliary valve being adapted to close said valve 
when manifold vacuum is below approximately 
one inch of mercury and the yielding means of 
the other auxiliary valve being adapted to close 
same when the manifold vacuum drops below 
approximately one-half inch of mercury. ' 

3. In a multi-stage charge forming device for 
an internal combustion engine having an intake 
manifold, three down-draft carburetors adapted 
to supply fuel mixture to the manifold, one of 
said carburetors being positioned midway of the 
ends of said manifold and the other carburetors 
being spaced therefrom toward the respective 
ends of the manifold, throttle ValVeS for Said 
carburetors, means for manually operating said 
valves so that the one carburetor opens first, and 
means for cutting out two of the carburetors 
When the throttle valves are substantially Wide 
open and the manifold vacuum drops below a 
predetermined value. 

4. In a charge forming and distributing Sys 
tem for an internal combustion engine: an intake 
manifold; a primary induction passage, a choke 
valve, automatic choke Valve control, economizer, 
acceleration pump, an idle system, and fast idle 
mechanism for said primary passage; a second 
induction passage; an idle System therefor; 
throttle Valves for said passages; and means for 
manually controlling said throttle Valves whereby 
said valves are opened progressively. 

5. In a charge forming device for an internal 
combustion engine having an intake manifold, 
an offset throttle valve openable by manifold 
vacuum, a, one-Way connection limiting the open 
ing of the Valve, a flexible diaphragm connected 
with said connection and responsive to manifold 
vacuum, a spring associated with the diaphragm 
and having characteristics such that manifold 
vacuum above a predetermined value Will close 
the valve against the force of said Spring and 
manifold vacuum below said value will allow the 
spring to move the connection to permit opening 
of said Valve, and valve closing means adapted 
to close the valve when manifold vacuum is be 
low a predetermined value substantially less than 
the first-mentioned predetermined value. 

6. In a charge forming device for an internal 
combustion engine, an induction passage, an off 
Set throttle Valve responsive to manifold Suction, 
valve control means including a connection 
adapted to positively close said valve When actu 
ated in one direction and When actuated in an 
other direction to permit opening of the valve, 
yielding means adapted to move the connection 
in the opening direction, manifold vacuum re 
sponsive means adapted to control said yielding 
means, said yielding means being so calibrated 
that it will effect opening movement of the valve 
control means When the manifold. Vacuum is be 
low a predetermined value, manifold vacuum 
above said value being adapted to overcome the 
force of the yielding means and effect positive 
closing of the valve, and yielding means adapted 
to close the offset valve against manifold vac 
uum thereon below a predetermined value less 
than the first mentioned value. 
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7. in afi integral horizontal delivery charge 
forming device for a multi-cylinder internal con 
bustion engine having a dual intake manifold 
wherein the respective conduits thereof receive 
fuel mixture horizontally and deliver said mix 
ture to different sets of cylinders, four induction 
passages arranged in the form of a square, said 
passages being in pairs, a primary pair Supplying 
a primary fuel mixture to the respective intake 
manifold conduits and a secondary pair supply 
ing a secondary mixture thereto, a throttle shaft 
for each pair of passages, throttle valves for each 
passage and secured to the respective shafts, the 
throttle valves in the secondary paSSages being 
offset, manual means for actuating the throttle 
Shaft of the primary paSSages, a One-Way Con 
nection between said shaft and the shaft for the 
offset valves, said connection limiting opening 
of the offset valves, and means connected with 
the shaft for the offset valves adapted to close 
said valves when the manifold vacuum is low. 

8. 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 pri 
mary throttle valves, means for simultaneously 
controlling 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. 

9. In a fuel mixture supply System for internal 
combustion engines, an induction passage, an air 
flow throttle valve in the passage openable by 
engine suction, means for adjustably limiting 
opening of the valve, and yielding means for clos 
ing the valve against engine Suction below a pre 
determined Value. 

20 

30 

16 
two of said pasasges having auxiliary throttle 
valves operable by manifold vacuum, and yield 
ing means for each auxiliary valve adapted to 
close same when the throttle valves are open 

5 and manifold vacuum is low, the yielding means 
of one of the auxiliary Walves being adapted to 
close said valve at a predetermined manifold 
vacuum below that at which the yielding means 
of the other Walve closes same. 

0. l5. In a charge forming device for an internal 
combustion engine having an intake manifold, a 
primary carburetor, a Secondary carburetor, a 
main fuel system for each of said carburetors, 
throttle valve means for said carburetors, means 

5 to progressively open said throttle valve means, 
and a choke valve for the secondary carburetor 
counter-weighted to Substantially close said choke 
valve whenever the main fuel System of said sec 
ondary carburetor is not in operation, said choke 
valve being operable by air fioW therepast. 

16. 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, a choke valve for a later opening pas 
Sage, said choke valve being operable by engine 
Suction, the closing movement of said choke 
valve being limited to prevent complete closing 
thereof, and yielding means urging Said choke 
Valve toward its closed position. 

17. 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 control 
ling 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 Secondary passage Sub 

10. In a unitary horizontal charge forming de- 40 stantially inoperative at engine suctions below 
vice having a plurality of induction passages, a predetermined value. 
certain passages being disposed above the other 
passages, a fuel chamber for each tier of passages, 
and floats for the fuel chambers, said floats be-, 
ing disposed between the induction passages of 
the respective tiers. 

11. In a charge forming and distributing Sys 
tem for an internal combustion engine, a multi 
ple conduit intake manifold, a primary induction 
passage for each conduit, a Secondary induction 
passage for each conduit, a throttle valve in each 
of said passages, the throttle valves of the Second 
ary passages being offset, means for simultane 
ously controlling the primary throttle valves, 
means for simultaneously controlling the Open 
ing of the offset valves, and means for simulta 
neously closing the offset valves when the primary 
valves are substantially wide open and engine 
suction is low. 

12. In a charge forming and distributing sys 
tem for an internal combustion engine, a pair of 
induction passages, a throttle valve in each pas 
sage, one of said valves being offset and openable 
by engine suction, and means for controlling 
said throttle valves including a one-way Connec 
tion limiting opening of the offset valve. 

13. The invention defined in claim 12 includ 
ing a spring adapted to close the offset valve 
when the engine suction is below a predeter 
mined value. 

14. In a charge forning device for an internal 
combustion engine having an intake manifold, 
a primary induction passage, a pair of Secondary 
induction passages, throttle valves for said pas 

70 

18. In a charge forming device for an internal 
combustion engine having an intake manifold, 
an induction passage, an offset throttle waive 

g therein openable by manifold vacuum, a mova 
ble wall responsive to manifold vacuum, a one 
way connection controlled by the movable wall 
and limiting opening of said valve, an increase of 
manifold vacuum permitting increased opening 
of the valve, and means for closing the valve with 
out regard to the position of the one-way con 
nection. When the manifold vacuum is below a 
predetermined value. 

19. In a charge forming device for an internal 
combustion engine, an induction passage, an un 
balanced throttle valve therein responsive to en 
gine Suction, means responsive to engine suc 
tion limiting opening of the valve but permit 
ting closing thereof independently of said means, 
and means adapted to close said valve when the 
engine suction is low and the first mentioned 
eans is in a position permitting opening there 

Ot. 
20. In a fuel mixture supply system for an 

internal combustion engine, an induction pas 
Sage, an air flow throttle valve in the passage 
operable by engine suction, manual control 
means adapted to limit opening of the valve, and 
yielding means for closing the valve when the 
engine suction is low. 

21. In an internal combustion engine having an 
intake manifold, a fuel mixture supply system 
including first and second carburetors each hav 
ing a fuel mixture outlet communicating with 

sages, means for actuating said throttle valves, 75 said intake manifold, a throttle valve in said 
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first carburetor, control apparatus for positively 
opening and closing the same at the will of an 
operator, an off-center throttle valve freely 
rotatably mounted in said second carburetor 
adapted to open in response to the total pressure 
differential on respectively opposite sides thereof, 
and control apparatus for said last mentioned 
throttle valve operable by said control apparatus 
of said first mentioned throttle valve throughout 
a portion of its operating range, said Second men 
tioned control apparatus including a variable 
abutment for positively closing said Second men 
tioned throttle valve simultaneously with closing 
movements of said first mentioned throttle valve 
and so constructed and arranged as to variably 
accommodate opening of said second mentioned 
throttle valve by said pressure differential in ac 
cordance with the extent of opening of said first 
mentioned throttle valve beyond a predetermined initially open position. 

22. In an internal combustion engine having 
an intake manifold, a fuel mixture supply Sys 
tem including first and second carburetors each 
having a fuel mixture outlet communicating With 
said intake manifold, a throttle Valve in said first 
carburetor, control apparatus for positively open 
ing and closing the same at the will of an Opera 
tor, an off-center throttle valve freely rotatably 

0 
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25 

mounted in said second carburetor adapted to 
open in response to the total pressure differential 
on respectively opposite sides thereof; and con 
trol apparatus for said last mentioned throttle 
valve including an element engageable with and 
operable by said first mentioned control apparatus 
during all but its initial stage of throttle valve 
opening movement, said second mentioned con 
trol apparatus including a variable abutment for 
positively closing said second mentioned throttle 
valve simultaneously with closing movements of 
said first mentioned throttle valve and so con 
structed and arranged as to variably accommo 
date opening of said second mentioned throttle 
valve by said pressure differential in accordance 
With the extent of opening of said first mentioned 
throttle valve beyond a predetermined initially open position. 

23. In an internal combustion engine having 
an intake manifold, a fuel mixture Supply Sys 
tem including a primary carburetor and a sec 
ondary carburetor having main and idling fuel 
jets and each having a fuel mixture outlet com 
municating with said manifold, manually oper 
able means for positively controlling the flow of 
fuel mixture from said primary carburetor at 
the will of an operator including a throttle valve 
in the outlet of Said primary carburetor, means 
for controlling the flow of fuel mixture from said 
secondary carburetor and the flow of liquid fuel 
from the idling jet thereof including a throttle 
valve in said outlet of said secondary carburetor 
normally urged toward open position by the total 
pressure differential in said outlet on respectively 
opposite sides of said throttle valve during opera 
tion of said engine, means for opposing opening 
of said second mentioned throttle valve until said 
pressure differential reaches a predetermined 
value, and means responsive to movement of said 
manually operable means for variably limiting 
opening of said second mentioned throttle valve 
in accordance With opening movement of said 
first mentioned throttle. 

24. In an internal combustion engine having an 
intake manifold, a feul mixture supply system 
including a primary carburetor and a secondary 
carburetor having main and idling fuel jets and 
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each having a fuel mixture outlet communicat 
ing with said manifold, manually operable means 
for positively controlling the flow of fuel mixture 
from said primary carburetor at the will of an 
operator including a throttle valve in the outlet 
of said primary carburetor, means for controlling 
the flow of fuel mixture from said secondary car 
buretor and the flow of liquid fuel from the idling 
jet thereof including a throttle valve in said 
outlet of said secondary carburetor normally 
urged toward open position by the total pressure 
differential in said outlet on respectively opposite 
sides of said throttle valve during Operation of 
said engine, means for opposing opening of said 
second mentioned throttle valve until Said pres 
sure differential reaches a predetermined value, 
and mechanism for releasably holding said Second 
mentioned throttle valve closed, said mechanism 
being engageable by said manually operable 
means during opening of said first mentioned 
throttle valve thereby beyond a predetermined 
open position for releasing said second mentioned 
throttle valve and thereafter variably limiting 
opening thereof in accordance with opening 
movement of said first mentioned throttle. 

25. In an internal combustion engine having an 
intake manifold, a fuel mixture Supply System in 
cluding a carburetor having main and idling fuel 
jets and having a fuel mixture outlet communi 
cating with said manifold, means for controlling 
the flow of fuel mixture from said outlet and the 
flow of liquid fuel from Said idling jet including a 
throttle valve in said outlet normally urged to 
ward open position by the total pressure differ 
ential in said outlet on its respectively opposite 
sides, manually operable means for positively urg 
ing said throttle valve toward its closed position 
and adapted to variably limit opening movement 
of said throttle, and means yieldably opposing 
opening of said throttle valve in response to said 
pressure differential. 

26. 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 
communicating with Said manifold, a manually 
operated throttle for One of Said carburetors, a 
second throttle for the other carburetor, means 
responsive to suction as determined by the attain 
ment of a predetermined engine Speed for oper 
ating said Second throttle to open position, a 
common manually operable control member for 
said throttle valves, and means mechanically in 
terconnecting said throttle valves With each 
other and With Said Control member including an 
element for positively Opening and closing said 
first throttle valve and an element for only posi 
tively closing said second throttle valve. 

27. In an internal combustion engine having an 
intake manifold, a fuel mixture Supply System in 
cluding a primary carburetor and a secondary 
carburetor having main and idling fuel jets and 
each having a fuel mixture outlet communicating 
With said manifold, manually operable means 
for positively controlling the flow of fuel mixture 
from said primary carburetor at the will of an op 
erator, means for controlling the flow of fuel mix 
ture from Said secondary carburetor and the 
flow of liquid fuel from the idling jet thereof in 
cluding a throttle valve in said outlet of said sec 
Ondary carburetor normally urged toward open 
position by the total pressure differential in said 
outlet. On respectively opposite sides of said throt 
tle valve during operation of said engine, and 

5 means for Opposing opening of said throttle 
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valve until said pressure differential reaches a 
predetermined value. 

28. In an internal Combustion engine having an 
intake manifold, a fuel mixture Supply System in 
cluding a carburetor having main and idling fuel 
jets and having a fuel mixture outlet Communicat 
ing with said manifold, means for controlling the 
flow of fuel mixture from said outlet and the 
flow of liquid fuel from said idling jet including 
a throttle valve in Said outlet normally urged to 
ward open position by the total pressure differ 
ential in said outlet on its respectively opposite 
sides, and means for retarding opening of said 
throttle valve from its idle position in order that 
said main jet may be in normal Operation as feed 
ing of fuel from said idle jet is discontinued. 

29. In an internal combustion engine having an 
intake passage, means forming a plurality of mix 
ing conduits for supplying fuel to said passage, 
said conduits being longitudinally spaced with 
respect to said paSSage, a manually Operated 
throttle valve for one of said conduits, a throttle 
valve responsive during opening movement to 
automatic control subsequent to the opening 
movement of the manually operated throttle 
valve for the other of said conduits, a common 
manually operable control member for said throt 
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tle valves, and means mechanically interconnect 
ing said throttle valves with each other and with 
Said control member. 
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