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This invention relates to internal combustion 
engines and more particularly to means and 
methods for operating Such e.gines under con 
ditions requiring the minimum of power with 
out waste of fuel. 
I have discovered that certain types of en 

gines may be operated at idling speeds by the 
use of only part of the cylinders of the engine. 
Also, the engine may be more efficiently operated 
on part of its cylinders when only a small amount 
of power is required from the engine, as when 
driving along a level road at a limited speed, 
There are other conditions under which it is 

mot necessary to supply any. fuel to the engine, 
as, for instance, when coasting, and my inven 
tion may be used to completely discontinue the 
supply of fuel under these conditions. In this 
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respect, the invention is an improvement. On my 
previous Patent No. 2,036,205, issued April 7, 
1936. The invention will be better understood 
upon reference to the following specification, 
claims, and drawings, in which 

Figure i is a diagrammatic view of a multi 
cylinder internal combustion engine having my 
invention applied thereto. 

Figure 2 is a sectional elevation showing a car 
buretor equipped for the performance of my in 
Vention. 

Figure 3 is a diagrammatic sectional view 
taken along the line 3-3 of Figure 2. 

Figure 4 is a diagrammatic Sectional view 
taken substantially along the line 4-4 of Fig 
ure 2. 

Figure 5 is a side elevation showing one of the 
metering rods or control valves. 

Figure 6 shows - an en larged view of a modi 
fied form of precompressed coasting spring. 

Figure 1 shows a multi-cylinder internal com 
bustion engine having eight cylinders numbered 
3 to 8. The engine block is indicated generally 
by the reference character 9, and this is con 
nected to intake manifolds 0 and which are 
served with fuel mixture by, a carburetor 2 hav 
ing two barrels 3 and f4. The inner manifold 
30 supplying the inner four cylinders which op 
erate only when full-power is required may be 
termed the auxiliary manifold and the Outer 
manifold may be termed the main manifold, 

, although the relationship may be reversed, if 
desired. Each barrel of the carburetor is Sup 
plied with fuel from the float chamber 5 by 
means of separate fuel passages 6 and , and 
the fuel supply to each passage is controlled by 
metering rods or valves 18 and 9, respectively. 
Main jets 20 and 2 are provided with re 
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main jets. 
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the main jet. 

stricted orifices forming valve. Seats to receive 
the cooperating valve portions of the metering 
rods under certain conditions hereafter de 
scribed. 

It will be understood that the barrels of the 
carburetor may be substantially the same in COn 
struction, and each comprises an air inlet 22, 
one or more venturis 23, a main fuel nozzle 24, 
an idle fuel nozzle 25, and a throttle valve 26, 
which is mounted on shaft 27 controlling the 
fuel discharge outlet 28. The carburetor is 
bolted onto the intake manifolds by means of 
the flange 29. An idling adjustment screw 30 
is provided for controlling the discharge outlet 
of one of the idling passages. The idle passages 
are supplied with fuel from the jets 20 and 2 
through passages 3, which are connected to the 
passages 16 and í l, respectively, at a point be 
tween the main jet and the discharge Outlet of 

It will be understood that the idle 
fuel may be supplied independently from the 
main jets, if desired, as shown in my prior Patent 
No. 1,967,708, issued June 5, 1934. 
The above Construction is fairly. Well known, 

except as indicated and is frequently referred 
to eas the plain tube type of carburetor. The 
construction is such that when the throttle valve 
is in nearly closed position, only fuel from the 
idle passages 25-3 is delivered to the engine 
and When the throttle is opened, the fuel dis 
charge is transferred to the main nozzle 24, 
and the suction from the main nozzle prevents 
the discharge of fuel at the outlet 25, it being 
understood that the venturis 23 cause a higher 
Suction to be established at the outlet of the 
main nozzle than that which exists at 25 dur 
ing Open throttle operation. 
The metering rods 8 and 9 are connected 

to a pin 32 which is mounted on piston rod 33. 
his rod is connected to the piston 34 mounted 

in cylinder 35 for Operation by suction through 
tne passage 36. This suction passage is con 
nected to the discharge outlet of the carburetor 
posterior to the throttle, as at 37. A spring 38 
is mounted under the piston in a position to be 
compressed when the suction is high, so as to 
draw the members 8 and 9 down into the 

The metering rod 8 is provided 
with a valve portion 39, which seats in the main 
jet 20, to cut of all fuel supply to the carburetor 
barrel 3 and the inside manifold to when the 
Suction is high. The point at which this main 
jet is cut off may be at a suction corresponding 
to 5' to 10' of mercury, depending on the par 
ticular installation, and at low suctions the fuel 

  



is permitted to fdow normally, subject to regula 
tion by the graduated metering portion 40 carried 
at the lower end of the rod 8. 
The rod 8 is connected with the pin 32 by 

means of a limited, lost motion, flexible connec, 
tion which may be provided with a light spring 

- 42 to insure the firm seating of the valve 39 
Without preventing further downward move 
ment of the rodis and 19. The rod 19 is pro 
vided with a valve portion 43 similar to the valve 
39, which may be seated to shut off the fuel from 
the main jet 2 by further downward movement 
of the piston 34 after the valve 39 has seated. 
The Spring 38 is calibrated to permit the seating 
of the valve 43 when the suction exceeds the 
normal idling Suction, for instance, when coast 
ing at speeds higher than the normal idling 
Speed of the engine. > ?? 
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One of the important features of this device is . 
the provision of means for preventing the valves 
9 and from occupying a position in which they 

Substantially restrict but do not completely close 
the jet, and I have provided special means for this 
purpose, as follows: 
A magnet is mounted on the rod in such a 

position that its lower end approaches contact 
With the top of the jet just at the time when the 
valve reaches closing position. The jet is made 
of magnetic material, so that the magnet holds 
the jet firmly to the seat although with a very 
light pressure. 
Spring, just sufficient to hold the weight of the 
rod and valve against the slight suction normally 
present which draws the metering rod portion 
0 of the valve downwardly, but as soon as the 
magnet approaches the jet, the additional force 
of the magnet causes the valve to close with a 
Snap action, which is only overcome when some 
piston force is applied by the spring 38 or by the 
manually operated member 49. However, as soon 
as the valve is broken away from its seat, the mag 
netic action is weakened, and the valve opens 
With a Snap action. This arrangement prevents 
the valve occupying a position in which it would 
allow a highly restricted flow of fuel through the 
jet but still not sufficient to permit operation of 
the cylinders. If the valve remained in such 
nearly closed position, it would simply result in 
the wastage of fuel. 
Another means for preventing the valve from 

Occupying a nearly closed position is the action 
of the suction itself. During normal operation 
with the valve open, the normal suction of the 
carburetor can act on the metering rod portion 40 
Only, but the diameter and area of this portion 
are small compared to the diameter and area of 
the valve member 39. Thus, when the valve 

The spring 42 is a very light 
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which limits the expansion of the precompressed 
spring 55 but does not prevent compression. The 
use of the spring 55 permits comparatively rapid 
downward movement of the metering rod after 
the establishment of a predetermined suction. 
Also, the action of this capsule is to present a 
fairly solid bottom for the piston 34 during the 
normal idling period. 
The valve 39 is designed to shut of its jet at 

approximately 10 inches of mercury of vacuum 
alone, while the valve 43 is not intended to shut 
off its jet until a vacuum of at least 18 inches 
of mercury is developed. With this wide differ 
ence required in the action of the valves, it would 
be necessary to provide for substantial travel of 
the piston 34 and corresponding extra length of 
the metering rod portions 40, if the spring 38 
alone were depended on to control the actuation 
of the valves. The provision of the spring cap 
Sule 56 permits the piston 34 to reach a definite 
limit of travel responsive to any vacuum between 
0 inches and 18 inches of mercury. This posi 

tion is retained until the 18 inches is exceeded, 
at which point the spring 55 yields and permits 
closing of the valve 43. 
By this construction, the action of the parts 

may be more accurately controlled, and the size 
and length of the parts may be reduced. It will 
be understood that the figures of 10 inches and 18 
inches of mercury are only illustrative and may 
be varied substantially according to the require 
ments of the particular engine and the use to 
which the device is applied. Without making any 
attempt to list the factors on which the closing 
pressures of the valves will depend, it may be 
noted that the compression ratio of the engine is 
an important factor in determining the normal 
idling manifold vacuum. 

It will be understood that the usual accelerating 
pump is provided, and that the pump discharge 
to the inside (auxiliary) carburetor barrel 3 is 
made a little heavier than to the outside carbu 
retor, because the manifold O will most fre 
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member begins to restrict the flow, the down 
ward force exerted on it is increased in the meaSn 
ure of the diference in area, between the IrO d pOr 
tion 40 and the valve member 39, and this COn 
stitutes the snap action means for closing or open 
ing the valve regardless of the magnet 54. In 
both cases, the spring 42 may be used to give a 
highly flexible action to the valve, although this 
action is limited by the length of the slot 4, so 
that the valve may be positively closed or opened. 
In many installations, the action of the spring 

38 may be used alone to oppose the suction action 
and position the metering rods and the valves 39 
and 43. However, in some installations, the posi 
tive opening and closing of the valves will be in 
proved by the use of the precompressed spring 55, 
which is held in a capsule composed of top and 
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quently become dry and will require more fuel 
to wet it upon acceleration. The Outside mani 
fold is longer and has more surface to wet, but 
the wetting action is initiated sooner after coast 
ing, and it is kept wet during normal idling. 

It will also be understood that the fuel may be 
first shut off in the outside manifold while 
permitting the engine to idle on the inside mani 
fold fo, but, in most constructions, the shut off 
of the fuel to the inside manifold would be pre 
ferred on the ground that the manifold is shorter, 
has less well surface and capacity, and therefore, 
requires less time and fuel to set it in operation 
after idling. 

rhethrottle shaft 27 is normally biased to close 
the throttle by the conventional spring which is 
not shown. The shaft 2 is connected by means 
of the lever 44, link 45, and lever 46 to the rock 
shaft 47. This rock shaft carries a lever 48 hav 
ing a projecting arm 49 which is constructed and 
arranged to contact the underside of the horizon 
tal projection 50 which is preferably integral with 
the upper end of the piston rod 33. The member 
50 has upturned lugs 5 (Fig. 4) on which the pin 
32 is mounted, so as to make a direct operating 
connection between the pistOn 34 and the meter 
ing rods i 8 and i 9. This connection, however, is 
flexible by reason of the fact. that the spring 42 
is bent at its ends to pass through the openings 52 
which are controlled through the metering rod 
above and below the slot or lost motion con 

bottom washers 56 held together by the rivet St 75 nection 4. The connection between the throttle 
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valve and projecting arm 49 is such that the pro 
jection 59 and the metering rods are forced up 
wardly upon an opening movement of the throttle, 
and, in the preferred construction, the rod 9 is 
first lifted off its seat to initiate the supply of fuel 
to the outside manifold , and the rod 8 is forced 
of its Seat later in the opening movement of the 
throttle. 

It will be understood that the usual accelerating 
pump actuated by opening movement of the 
throttle is provided. An example of this pump 
may be found in my previous patent above men 
tioned, but it is not believed necessary to desgribe 
it in detail. A conventional automatic choke 
mechanism is also provided, but this is not essen 
tiai to the present invention and need not be 
described. 
While the automatic choke mechanism is not 

described in detaii, reference may be had to 
Coffey Patent No. 2,085,351, issued June 29, 1937, 
or Blattner 2,166,899, issued July 18, 1939, which 
shows means for preventing the closing of the 
throttle to its fuli idle position by the throttle 
Spring, which is provided to normally maintain it 
in that position. This means Operates during the 
Warming up period, so that the starting and 
Warning up is accomplished by joint action of all 
the cylinders of the engine, and it should be noted 
that the adjustment of the arm 5. With respect to 
the member 49 is such as to prevent, the closing 
of the valve 39 when the fast idle is in operation; 
that is to say, when the throttle is held in the 
fast idle position, as by means corresponding to 
the members 35-33-26 of the Coffey Patent No. 
2,085,35i, or 32, etc. of Blattner, the throttle is 
opened far enough to insure the lifting of the valve 
39 off of its seat. It may also be noted that when 
the engine is equipped with an automatic start 
ing device corresponding to that which is shown 
in Coffey Patent No. 2,174,313, issued September 
26, 1939, the opening of the throttle by means of 
the accelerator pedal will be sufficient to lift the 
Valve 39 off its seat before the starter switch is 
operated. It may also be noted generally that 
the link 26 shown in Figure 2 of this application 
corresponds generally to the link 26 of Coffey 
2,085,351, and to link 32 of Blattner, and the hous 
ing 42 and thermostatic control mechanism may be said to cQrrespond generally to the housing 42 
and thermo-control mechanism of the Coffey 
patent. 
From the foregoing it Will be observed that the 

present invention may be adopted in carburetors 
of various types, particularly where the fuel dis 
tributing system includes a manifold so con 
structed and arranged as to feed the explosive 
mixture to separate banks of cylinders from a 
carburetor mechanism. In such assemblies it will 
be practical with the present invention to permit 
the idling of a motor only with an extremely small 
amount of power such as may be derived from 
an idling mixture supplied to only a part of the 
total number of cylinders of the engine. This 
development is elastic at least to the extent that 
one or more jets can be totally closed where only 
a limited amount of power may be necessary to 
drive along a substantially level road at a rela 
tively limited speed. The closing of a jee or of 
more than one jet, is essentially synchronized 
with the mechanism controlling the normal op 
eration of the engine and it is preferable that the 
closing of the jet or jets be brought about with a 
snap action such as will tend to eliminate unde 
sirable and irregular explosions tending to bring 
about a possible surging condition in the motor. 
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In other words, it is desirable that where a bank 
of cylinders is to be discontinued from use as a 
source of power in a motor, the shutting off of 
One of the fuel supplies to these cylinders should 
represent an operation clearly eliminating unsat 
isfactory conditions which might be caused should 
the opening and closing of the jet be slow or ragged 
in its function. As previously suggested, in in 
stances where the engine is being driven by the 
motor the thought can be utilized for closing all 
jets. . 

In the present disclosure the metering rods con 
trolling the jets are operated by vacuum and the 
valves carried by the metering rods for closing 
the jets are positioned axially of the metering 
rods so that their opening and closing Operations 
will be timed in proper relation with the opera 
tion of the motor to secure the desired result. 
Means are included to bring about the Snap action 
of the valves when opening and closing the jets 
and other means may be provided for accomplish 
ing this same purpose. The idea may be adopted 
to carburetor structures not involving the Suction 
operation of the metering rods. 
The basic teaching resides in the fact that by 

selectively shutting off the idling mixture to pre 
determined cylinders, by automatic means or 
otherwise, substantial fuel can be saved during 
certain periods of engine operation without in 
any way affecting the motor. The successful ac 
complishment of the invention essentially com 
prehends a construction and arrangement such 
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that interference during normal operation is nil. 
It will be apparent from the foregoing that in 

adopting the invention it will be essential to 
take into consideration many features of the 
charge forming device and engine to which the 
device is to be applied and while some of these 
features are pointed out in the present Specifi 
cation other factors may appear which will tend 
to modify a proper installation. 

claim: 1. The method of operating an automobile hav 
ing a multi-cylinder engine which comprises Sup 
plying fuel to all of the cylinders during normial 
operation of the automobile by the engine, cut 
ting off the supply of fuel to one or more of the cylinders when the engine is idling, and bitting 
off the supply of fuel to all of the cylinders when 
the engine is being driven by the automobile. 

2. The method of operating a motor vehicle of 
the type having a multi-cylinder internal com 
bustion engine, an air inlet for the engine, and 
a control device for said air inlet, which con 
prises supplying fuel to all of said inlets during 
operation of the vehicle by the engine, supplying 
fuel to only part of said inlets, when less than 
a predetermined amount of power is required 
from said engine, and cutting of the supply of 
fuelto all of said inlets when the engine is being 
driven by the vehicle. 

3. In an internal combustion engine having a 
plurality of cylinders and separate air conduits 
therefor, manual means for controlling the sup 
ply of fuel to said air conduits, and suction means 
for operating said control means to cut of the 
supply of fuel to at least one of said conduits 
when the suction has increased a predetermined 
degree after the operation of said control. 

4. In an internal combustion engine having a 
plurality of cylinders, air supply conduits for 
said cylinders, pressure responsive valve means 
for stopping the supply. of fuel to one of said 
conduits, and valve means responsive to a dif 

  



4. 
ferent pressure for stopping the supply of fuel 
to the other of said conduits. h- 

5. In an internal combustion engine, a pair of 
mixture conduits each independently feeding a 
group of cylinders, a fuel metering orifice men 
ber for each of said conduits, a valve member for 
each of said orifice members, a throttle in each 
of said conduits, suction responsive means to close 
said valves successively against Said orifice men 
bers as the suction in said conduit increases 
whereby the group of cylinders are successively 
cut out, and yielding means normally urging said 
valves away from said seat members. 

6. In a fuel supply system for multiple cyl 
inder engines, a carburetor, independent mixture 
conduits connecting certain of said cylinders and 
said carburetor, a fuel metering orifice for each 
of said conduits, a valve member for regulating 
the discharge through each of the Orifices, a 
throttle in each of said conduits, means operable 
in response to suction for closing Said valves in 
sequence as the suction in the conduit varies, and 
means normally urging said valves towards Open 
position. - 

7. In a fuel supply system for multiple cylinder 
engines, a carburetor, independent mixture con 
duits connecting certain of said cylinders and 
said carburetor, a fuel metering orifice for each 
of said conduits, a valve member for regulating 
the discharge through each of the orifices, a 
throttle in each of said conduits, and means op 
erable in response to movement of said throttle 
to substantially closed position for moving cer 
tain of said valve members to a fully closed po 
sition. 

8. In a fuel supply system for multiple cylinder 
engines, a carburetor including a fuel bowl, inde 
pendent mixture conduits connecting said car 
buretor with certain of said cylinders, a fuel ne 
tering orifice between said bowl and each of said 
conduits, a valve member for regulating the dis 
charge through each of the orifices, a throttle 
in each of said conduits, means for moving the 
throttles in said conduits simultaneously towards 
Open and closed positions, and means operable 
in response to movement of said throttles to sub 
stantially closed position for moving certain of 
said valve members to fully closed position, where 
by the entire fuel supply to certain of said cyl 
inders is discontinued. 

9. In a fuel supply system for multiple cylinder 
engines, a carburetor including a fuel bowl, inde 
pendent mixture conduits connecting said carbu 
retor with certain of said cylinders, a fuel me 
tering Orifice between said bowl and each of said 
conduits, a valve member for regulating the dis 
charge through each of the orifices, a throttle in 
each of said conduits, means for moving the 
throttles in said conduits simultaneously towards 
open' and closed positions, means operable in re 
sponse to movement of said throttles to substan 
tially closed position for moving certain of said 
valve members to fully closed position, whereby 
the entire fuel supply to certain of said cylinders 
is discontinued upon the substantially closed po 
sition of said throttles, and means for moving 
certain other valve members to fully closed posi 
tion by increase in suction beyond that created 
by the substantially closed position of said throt 
tles. 

10. In a fuel supply system for a multiple cyl 
inder engine, a carburetor, independent mixture 
conduits connecting certain of said cylinders 
with said carburetor, a fuel metering orifice for 
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for regulating the discharge through each of the 
orifices, a valve member carried by one of said 
metering pins, a throttle in each of said conduits, 
means for moving the throttles in said conduits 
simultaneously towards closed position, and 
means operable in response to movement of said 
throttles for moving the metering pin carrying 
said valve to a position whereby the orifice is 
completely closed by said valve. 

11. In a fuel supply system for multiple cyl 
inder engines, a carburetor, independent mixture 
conduits connecting certain of said cylinders 
with said carburetor, a fuel metering Orifice for 
each of said conduits, a movable metering pin 
for regulating the discharge through each of the 
orifices, a valve member carried by one of Said 
metering pins, a throttle in each of Said con 
duits, means for moving the throttles in Said 
conduits simultaneously towards closed position, 
means operable in response to movement of said 
throttles for moving the metering pin carrying 
said valve to a position whereby the Orifice is 
completely closed by said valve, and resilient 
means normally urging said last-named meter 
ing pin towards closed position. 

12. In a multiple cylinder internal combustion 
engine including a carburetor, conduits connect 
ing said carburetor with groups of cylinders, 
means for supplying and controlling a fuel mix 
ture of maximum power and economy for nor 
mal running through all of said conduits, means 
for Supplying an idling mixture through each 
of said Conduits from said carburetor when the 
normal fuel supply is discontinued, and means 
for sequentially discontinuing the idle mixture 
through said conduits controlled by variations 
Of the Vacuum in said conduits. 

13. In a fuel supply system for multiple cyl 
inder engines, a carburetor including a fuel bowl, 
independent mixture conduits connecting said 
carburetor with certain of said cylinders, a fuel 
metering orifice connecting said fuel bowl with 
each of said conduits, a metering pin for nor- . 
mally regulating the discharge through each of 
the orifices, valves carried by said metering pins, 
a throttle in each of said conduits, means for 
moving the throttles in said conduits towards 
Open and closed position, and means operable 
in response to movement of the throttle in one 
of said conduits to substantially closed posi 
tion for moving the metering pin to cause the 
valve carried thereby to positively close said ori 
fice, whereby the entire fuel supply to the cyl 
inders connected with said conduit are without source of fuel supply. 

14. A method of operating a multiple cylinder 
internal combustion engine which includes sup 
plying fuel and air for normal operation in a 
mixture suitable for maximum power and econ 
ony through a plurality of mixture conduits and 
from a suitable source, arranging the mixture 
conduits to supply the normal fuel mixture to 
independent groups of cylinders and controlling 
said conduits by jointly movable throttle valves, 
discontinuing the normal fuel supply and feed 
ing idling mixture through said conduits when 
the throttle valves are in substantially closed 
position, and discontinuing the idle mixture 
through certain of said conduits by means oper 
ated in response to the movement of said throttle 
valves to their substantially closed position, 
whereby the engine may idle with certain groups 
of cylinders entirely disconnected from their 
fuel source. 

each of said conduits, a movable metering pin 15. In an internal combustion engine having 
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a plurality of cylinders and separate air con 
duits therefor, fuel supply means for said con 
duits, an individual i metering orifice for each 
conduit, valves for controlling said orifices, 
suction operated means for actuating said 
valves, one of said valves being adapted to seat 

S 
said last mentioned means also functions to pro 
duce rapid final closing movement of said valve. 

22. In a fuel supply system for a multiple cyl 
inder engine, a carburetor, independent mixture 

while the other remains movable, and means to 
insure quick seating of said last mentioned valve 
as it approaches the corresponding metering or 
ifice to prevent the supply of fuel through said 
last orifice at a rate insufficient to support com 
bustion in the corresponding cylinders. 

16. In an internal combustion engine having 
a plurality of cylinders and separate air conduits 
therefor, fuel supply means including a meter 
ing orifice for each of said conduits, valves con 
trolling said orifices, and a suction operated 
device for actuating saidi vaives, One of Said 
waives being connected to said device by means 
of a flexible element and being adapted to seat 
against the corresponding metering orifice while 
the other valve remains movable. 

17. in a fuel supply system for a multiple cyl 
inder engine, a carburetor, independent mixture 
conduits connecting the same to certain of said 
cylinders, a fue metering orifice for each of 
said conduits, a movable metering pin for reg 
ulating the discharge through each of Said ori 
fices, a valve member carried by one of said 
metering pins, a throttle in one of said con 
duits, means for operating said throttle, and 
means Operable in response to movement of said 
throttle for moving the metering pin carrying 
Said valve to a position whereby its metering ori 
fice is completely closed. 

18. An internal combustion engine fuel supply 
System as described in claim 17 in which the 
mentioned throttle is located in one mixture con 
duit and the valved metering pin controls the 
metering orifice supplying the other mixture 
conduit. 

i8. In a fuel supply system for a multiple cyl 
inder engine, a carburetor, independent mixture 
conduits connecting certain of said cylinders 
with said carburetor, a fuel metering orifice for 
each of Said conduits, a valve for regulating the 
discharge through the metering orifice associ 
ated with one of said conduits, a throttle in the 
other conduit, means operable in response to 
throttle closing movement for moving said valve 
toward the corresponding metering orifice, and 
means producing rapid final closing movement 
of Said valve whereby said valve cannot remain 
in Such a restricting position as to allow the 
paSSage to its associated cylinders of insufficient 
fuel for operating the same. 

20. in a fuel supply system for a multiple 
cylinder engine, a carburetor, independent mix 
ture conduits connecting certain of said cylin 
ders with said carburetor, a fuel metering orifice 
for each of said conduits, a movable metering pin 
for regulating the discharge through each of said 
orifices, a valve member carried by the metering 
pin associated with one of said conduits, a throt 
tle in the other conduit, means for closing said 
throttle, means operable in response to open 
ing of said throttle for moving said valve away 
from the corresponding metering orifice, and 
eans producing rapid initial movement of said 

valve away from its orifice to prevent said valve 
from remaining in such a restricted position as 
to permit the passage of insufficient fuel thereby 
to operate the associated engine cylinders. 
2. In an internal combustion engine fuel sup 

ply system as described in claim 20 in which 

O 

conduits connecting certain of said cylinders with 
said carburetor, a fuel metering orifice for each 
of said conduits, a movable metering pin for regu 
lating the discharge through each of said orifices, 
a valve member carried by one of said metering 
pins, a throttle in One of Said conduits, means 
operable in response to movement of said throt 
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tle for actuating said valved metering pin to and 
from its closed position, and means applying 
additional force tending to hold said valve closed 
whereby closing of said valve is effected under 
different suction conditions than opening there 
Of. 23. In a fuel supply system for multiple cyl 
inder engines, a carburetor, independent mixture 
conduits connecting certain of said cylinders with 
said carburetor, a fuel metering orifice for each 
of said Conduits, a movable metering pin for reg 
ulating the discharge through each of said ori 
fices, a valve carried by one of said metering 
pins, a throttle in one of said conduits, Spring 
means for Opening said valve, near as responsive 
to suction in the throttled conduit for closing said 
valve, and means applying additional closing 
force to said valve as it approaches and engages 
its controlled orifice whereby closing of said valve 
occurs under different suction conditions than 
opening thereof. 

24. In a fuel supply system for a multiple cyl 
inder engine, a carburetor, independent mixture 
conduits connecting certain of said cylinders with 
said carburetor, a fuel metering orifice for each 
of said conduits, a movable valve controlling one 
of said orifices, a throttle in one of said conduits, 
means responsive to suction in the throttled con 
duit for opening and closing said Walve, and 
means for supplying extra fuel to the valve con 
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trolled conduit approximately as said valve is 
opened for wetting the associated mixture con 

, duit. 25. In a multiple cylinder internal combustion 
engine including a carburetor, conduits connect 
ing said carburetor with groups of cylinders, 
means for supplying and controlling a fuel mix 
ture of maximum power and economy for normal 
running through all of said conduits, means for 
supplying an idling mixture through at least one 
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of said conduits from said carburetor when the 
normal fuel supply is discontinued, and means 
for sequentially discontinuing the idle mixture 
through said conduits controlled by variations of 
the vacuum in said conduits. 26. In a multiple cylinder internal combustion 
engine including a carburetor, conduits connect 
ing said carburetor with groups of cylinders, 
means dependent upon throttle movement for 
supplying and controlling a fuel mixture for max 
imum power and economy from said carburetor 
to one group of cylinders, means for supplying 
fuel from said carburetor through another con 
duit to another group of cylinders when addi 
tional power is desired, and means for initially 
proportioning the supply of fuel to said conduits 
from said carburetor to maintain a continuous 
flow of power from said engine. 

27. In a multiple cylinder internal combustion 
engine including a carburetor, conduits connect 
ing said carburetor with groups of cylinders, 
means dependent upon throttle movement for 
supplying and controlling a fuel mixture for max 
imum power and economy from said carburetor 
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to one group of cylinders, means for supplying 
fuel from said carburetor through another con 
duit to another group of cylinders when addi 
tional power is desired, and means controlled by 
manifold suction for initially proportioning the 
supply of fuel to said conduits from said carbu 
retor to maintain a continuous flow of power from 
said engine. 
28. In a multiple cylinder internal combustion 

engine including a carburetor, conduits connect 
ing said carburetor with groups of cylinders, 
means dependent upon throttle movement for 
supplying and controlling a fuel mixture for max 
imum power and economy from said carburetor 
to one group of cylinders, means for supplying 
fue from said carburetor through another con 
duit to another group of cylinders when addi 
tional power is desired, and means for initially 
varying the supply of fuel to one of said condufts 
to maintain an uninterrupted flow of power. . . 

29. In an internal combustion engine, a plu 
rality of mixture conduits communicating with 
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separate cylinders of said engine, a fuel supply 
passage for each of said conduits, a wave con 
trolling each of said passages, a spring-resisted, 
suction-responsive device. for applying closing 
force to said valves upon increases of engine suc 
tion, said valve being arranged to be serially, 
closed during movement of said device and said 
device having a lost-motion connection to one 
of said valves, and spring means cooperable with 
said device in the last portion only of the closing 
movement of said last mentioned valve for add 
tionally resisting closing thereof whereby said 
atter valve is fully closed only at a higher suc 
tion than the other valve. 

30. The combination specified in claim 29 in 
which each of said mixture conduits feeds a sep 
arate group of engine cylinders, said suction-re 
sponsive device being constructed to cut of the 
supply of fuel to one of said groups during low 
speed operation and to both of said groups when 
the engine is being driven by an outside force. 

GEORGE R. ERICSON.   


