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This invention relates to charge forming de 
Vices for internal combustion engines, and more 
particularly to devices of this character which 
comprise a plurality of primary carburetors 
which deliver a primary mixture of fuel and air 
to a plurality of secondary mixing chambers lo 
cated adjacent the engine intake ports, and in 
which the primary mixture is mixed with addi 
tional air under certain operating conditions. 
A device of this character is disclosed in the 

copending application of Fred E. Aseltine, Wil 
ford H. Teeter and Carl H. Kindl, Serial No. 
288,683, filed June 10, 1928, to which reference 
may be had for a full disclosure of the device 
shown herein. 
-- It is the object of the present invention to pro 
vide a device of the character disclosed in the 
above application, which is simplified in construc 
tion and improved in operation, and most par 
ticularly One which is provided With means ef 
fective to improve its operation during the ac 
celeration period immediately following any 
Opening of the throttle. 

It is a further object of this invention to pro 
Wide means for controlling the admission of air, 
which is effective to increase the velocity of flow 
through the mixture passages during opening 
movements of the throttle. 
A still further object of this invention is to 

provide means for controlling the suction at the 
fuel jets so that during operation with the 
throttle partly open as is the condition through 
out, the normal driving range, the suction at said 
jets is relatively low, whereby a relatively weak 
mixture is formed during such operations, while 
during operation with the throttle fully open 
and the engine running at high speed or at low 
speed under heavy load, the suction is relatively 
high by comparison with earlier devices of this 
general character to provide a mixture relative 
ly high in fuel content during this operation. 
These objects are accomplished according to 

the present invention by providing an air intake 
passage leading to the primary mixture passages, 
Which communicates at its inlet end with the 
main intake passage at a point posterior to a 
Suction operated valve therein so that substan 
tially atmospheric pressure is maintained at the 
inlet ends of the primary mixture passages and 
the pressure differential in said passages between 
the inlet and outlet ends thereof is greater than 
in earlier devices of this character, as for in 
stance, that shown in the above copending ap 
plication. 

Further objects and advantages of the present 

invention will be apparent from the following de 
Scription, reference being had to the accompany 
ing drawings wherein a preferred embodiment 
of one form of the present invention is clearly 
shown. 80 
In the drawings: 
Fig. 1 is a vertical, longitudinal Section through 

a carburetor unit of a charge forming device 
Constructed in accordance With this invention. 

Fig. 2 is a fragmentary, vertical Section on the 65 
line 2-2 of Fig. 1. 

Fig. 3 is a fragmentary, vertical Section on the 
line 3-3 of Fig. 1. 

Fig. 4 is a plan view of the device, certain parts 
being shown in section and other parts being 70 
Omitted for the sake of clarity. 

Fig. 5 is a fragmentary elevation showing the 
operating mechanism for the throttle valves. 
The device disclosed comprises a carburetor 

unit which is adapted to be connected to an air 75 
manifold in which Secondary mixing chambers 
are formed, as clearly illustrated in the above 
mentioned application. The carburetor unit is 
provided with an attaching flange 10, adapted to 
be connected to a similar flange on the manifold 80 
in the Well-known manner. 
The carburetor unit comprises a main hous 

ing indicated in its entirety... by the reference 
character 12 and comprising upper and lower 
Sections A and Brespectively, as indicated in Fig. 85 
1. These sections are provided with projecting 
bOSSes 14 adapted to be secured together by ma 
chine Screws 16 as indicated in Fig. 2. An air 
inlet coupling 18 is formed integrally with the 
Section A of the main housing and is adapted to 90 
be connected with an air cleaner if desired. A 
casting 20 in which the passages supplying fuel 
to the nozzles are formed, is Secured by Screws 
to the bottom Wall of the lower section B of the 
main housing and a sheet metal fuel bowl 22 is 95 
held tight against a shoulder 24 on the said sec 
tion B by any suitable means, as for instance by 
a screw 26 screwed into the casting 20. Fuel is 
conducted from the main source of Supply to 
the fuel bowl through a conduit (not shown) and 100 
the flow of fuel to the bowl is controlled by a float 
28, operating in the usual manner to maintain 
a Substantially constant level of fuel therein. 

Fuel flows from the bowl 22 to a plurality of 
primary fuel nozzles 30, one of which is located in 105 
each of the primary mixing chambers 32, the 
construction of which is briefly described here 
in after. The fuel conduit between the fuel bowl 
and the noZZles comprises the vertical fuel pas 
sage 34 communicating at its upper end with a ll0 
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horizontal fuel canal 36, which connects with 
each of the nozzles 30 through an orifice 38. 
Fuel is admitted to the passage 34 at all engine 
Speeds through a fixed metering orifice 40 and 
at high speeds additional fuel is admitted 
through an orifice 42 controlled by a valve 44, 
operated in the manner set forth in the above 
mentioned copending application. This operat 
ing means forms no part of this invention and 
is, therefore, not disclosed herein. 

Fuel is lifted from the fuel bowl through the 
above described passages to the primairy iniXing 
chambers by the suction maintained therein. 
Opening movements of the throttie produce a 
reduction in mixing chamber Suction and to pre 
went any return of the fuel to the fuel bowl which 
might cause a temporary fuel starving of the 
engine, a check valve 45 is provided in the chain 
ber 48 at the junction of passages 34 and 36 and 
on reduction in the mixing chamber suction, seats 
on the bottom of the chamber 48. 
Each primary fuel nozzle is provided with a 

main fuel outlet 50 at the top of the nozzle and 
a secondary fuel outlet comprising two orifices 
52 and 54 in the vertical wall of the nozzle near 
the bottom of the mixing chamber. At relia 
tively high speeds, the mixing chamber suction 
is Sufficient to lift fuel from the main outlet aS 
well as from orifices 52 and 54, but at idling or 
low speed operation under load, the suction is 
enough to lift fuel only to some point between 
the top of the nozzles and the orifices 52 and 
54, fuel flowing from these orifices by action of 
gravity under such conditions. Each nozzle is 
provided with a restricted fuel metering orifice 56. 
The primary mixing chambers comprise the 

enlarged anterior ends of the primary mixture 
passages 58 which are parallel to each other and 
relatively close together, as indicated in Fig. 2. 
When the carburetor is attached to the nani 
fold, these passages register with conduits which 
convey the primary mixture to the secondary 
mixing chambers in the manifold, more fully de 
scribed in the above mentioned application. Re 

50 

striction 60 separates the primary mixing chain 
bers from the remainder of the mixture passages 
and reduces the Velocity of flow past the fuel 
nozzles for a purpose more fully set forth in the 
above application. - 
A single throttle valve 62 extends across all 

of the primary mixture passages, controls the 
flow therethrough and is provided with grooves 
64 which register with the mixture passages. 
This throttle is operated in the manner more 
fully described later. 
According to this invention all of the air en 

tering the carburetor flows through the inlet 
coupling 18 and is controlled by two air valves 
66 and 68, Secured in any desirable manner to 
a sleeve 70, fixedly mounted on the air valve 
stem 72 which is slidable within a guide sleeve 
74 which is fixed in the lower section B of the 
main housing. The valve stem 72 supporting 
the valves 66 and 68 is normally held in its 
uppermost position, as shown in Fig. 1, by a 
Spring 76, Which is received between the valve 
68 and a flange 78 projecting from a sleeve 80, 
which is slidable on the fixed sleeve 74 in the 
manner described in the above application. 
When it is desired to choke the carburetor to 
facilitate starting of the engine, the flange 78 is 
adapted to be lifted by means not shown herein 
but fully described in the earlier application, un 
til the upper end of such sleeve engages the 
valve 68 to hold the valves in the position shown 
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in Fig. 1. Sufficient air to carry the starting 
fuel from the nozzles to the engine is admitted 
through grooves 82, formed in the upper surface 
of the valve 66, as shown in Fig. 1. 
The valve 66 cooperates with the Seat 84, while 

the valve 68 has a periphery in the form of a 
Very Short cylinder as indicated at 86 and in the 
position shown in Fig. 1, is received in a portion 
of the air intake passage which is of cylindrical 
form. It will be obvious, therefore, that as the 
valve stem 72 moves downwardly, the valve 66 
becomes unseated immediately to permit air to 
flow past Said wave while the valve 68 has to 
make an appreciable movement before it passes 
below the cylindrical portion of the air intake 
passage to a position where a flow of air past 
the valve is permitted. Communicating with the 
main air intake passage at a point anterior to 
the valve 68 and posterior to the valve 66, when 
the latter is closed, is a primary air passage 88, 
formed in the wall of the main housing and com 
municating with all of the primary mixing cham 
bers, as shown in Fig. 3. At the beginning of 
the downward movement of the valve stem 72 
and during its movement until the valve 68 passes 
below the cylindrical portion of the air passage, 
all of the air which flows past the valve 66 enters 
the primary air passage 38 and is supplied to the 
primary mixing chambers. After the valve 68 
passes beyond the cylindrical portion of the air 
intake passage, airflowing past the valve 66 flows 
partly through the primary air passage, as above 
described, and partly to a main air chamber 90, 
Which communicates With a Secondary air pas 
Sage 92 Supplying air to the secondary mixing 
chambers in the manner fully described in said 
above mentioned application. The flow of air 
through the passage 92 is controlled by a valve 
94, secured to a rotatable shaft 96. The results 
brought about by this valve construction will be 
fully described later and such construction forms 
the gist of the present invention. 
The operating connections for the throttle 62 

and the valve 94 constitute no part of the present 
invention, but the construction and operation of 
this mechanism is briefly described hereinafter 
to facilitate understanding this invention. Se 
cured to a spindle 63 projecting from the primary 
throttle valve 62 is an operating arm 65 which 
is adapted to be connected to some suitable oper 
atting connection extending to a point adjacent 
the drive of the vehicle. This arm is connected 
through a lost motion connection to an arm 67 
Secured to the Shaft 96 to Which valve 94 is se 
cured. The lost motion connection need not be 
described in minute detail herein, as its specific 
construction is not material so far as the present 
invention is concerned. It includes, however, a 
link 69 pivoted to the arm 65 at 71 and provided 
With a slot i3 through which extends a pin 75 
which projects from the arm 67 and is normally 
held in the lower end of the slot in contact with 
an adjusting screw 77 by the spring 79. Obvious 
ly this connection makes a certain movement of 
arm 65 before the arm 67 begins to move, this 
movement generally being such as to permit a 
vehicular speed of substantially 20 miles per hour 
On a level before the arm 67 or valve 94 begins to 
move. When the valve 94 is closed, there is sub 
stantially no Suction communicated to the main 
air chamber 90 and there is no necessity of the 
valve 68 opening until the valve 94 is opened. 
Accordingly, the Cylindrical portion of the air 
intake passage with which the valve 68 cooper 
ates is made of Such lengths that the valve will 
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Open to permit. the passage of air into the air 
chamber 90 at substantially the same time that 
the valve 94 begins to open and at all less wide 
Open positions of the throttle, all of the air enter 
ing the carburetor flows through the primary air 
passage and into the primary mixing chambers. 
Any Opening movement of the air valves 66 and 

68 must be retarded to prevent fluttering of the 
valves and to temporarily restrict the admission 
of air following an opening movement of the 
throttle to prevent leaning of the mixture dur 
ing the acceleration period. To accomplish these 
results, a dashpot is provided comprising a cyl 
inder 100 and a piston 102 secured in any de 
sirable manner to the bottom of the valve stem 72 
and slidably received within the cylinder. A 
check valve 104 is provided in a Suitable valve 
cage in the bottom of the cylinder to admit fuel 
thereto on closing movements of the air valve 
and to prevent the escape of fuel therefrom as 
the air valve is opened. The specific construction 
of this dashpot is fully described in the above 
application and is not material. So far as this 
invention is concerned, as a dashpot of any con 
ventional form may be employed. 

In order to provide a mixture of the proper fuel 
content during the acceleration period, a pump 
is provided of the type described in the above 
application. The above described dashpot forms 
the pump and connected in the cylinder wall near 
the bottom thereof So as to communicate with 
the interior of the cylinder is a fuel delivery paS 
sage 106 extending to a horizontal channel 108, 
formed in the block 110, secured to the bottom 
of the lower Section B of the main housing in 
any desirable way. The channel 108 communi 
cates with vertical channels 112 having restricted 
outlets 114 and which communicate with the pri 
mary mixture passages, as fully set forth in the 
earlier application. The specific construction of 
this pump forms no part of this invention and 
for a full disclosure thereof, reference may be 
had to the specification of the earlier application. 
The passages 116 supply air to the channel 108 
from the top of the fuel bowl, forming an emul 
ision of fuel and air in the passage 108 which 
is delievered to the primary mixture passages, as 
set forth in said application. 

It will be noted that passages 120 are provided 
connecting the secondary air passage with each 
of the primary mixture passages posterior to fuel 
nozzles therein. The admission of air through 
the passages 120 reduces the velocity of air pass 
ing the fuel nozzles as set forth fully in the above 
mentioned application. In Fig. 4 of the drawings, 
the manifold with which the carburetor unit is 
used, is disclosed. - - 
This manifold is provided with an attaching 

flange 122 to which the carburetor unit is adapted 
to be secured by... boltS 24 in the conventional 
manner. The manifold is provided with a single 
inlet with which the secondary air passage 92 is 
adapted to communicate and three outlet 
branches 126, 128 and 130, each of which com 

is municates with one of the engine intake ports 132, 
the drawings illustrating a six-cylinder engine 
having three of these ports. The outlet branches 
of the manifold are each provided with an at 
taching flange 134 by means of which the mani 
fold is adapted to be secured to the engine block 
in the conventional manner. Each of the ports 
132 supplies two adjacent cylinders with com 
bustible mixture as indicated in the drawings. 
The primary mixture passages 58 communi 

cate with conduits which convey the primary 

3 
mixture to secondary mixing chambers formed 
in the discharge ends of the outlet branches of 
the manifold. These conduits comprise angular 
passages 136 and 138 which communicate with 
tubes 140, and 142, these tubes connecting with 
tubes 144 and 146 in the branches 126 and 30 
respectively, through the medium of elbowS , indi 
cated by the reference numeral 148. The middle 
passage 58 communicates directly with the dis 
charge tube 150 secured in the middle Outlet 
branch of the manifold 128. 
Each secondary mixing chamber is formed 

within a Venturi tube 152 having a flange 154 
on its periphery which is adapted to be clamped 
between the outlet branch of the manifold and 
the engine block when the manifold is in its Op 
erative position. The Venturi tubes form sec 
ondary mixing chambers into which the tubes 
144, 146 and 150 discharge primary mixture which 
is adapted to be mixed with additional air when 
the valves controlling the flow of secondary air 
are opened in the manner fully described in va 
rious earlier applications, as for example, that 
of Fred E. Aseltine et al., Serial No. 288,683, filed 
June 27, 1928. 
In order to explain the operation of the de 

vice which forms the present invention and the 
advantageous results produced thereby, certain 
difficulties which have been encountered in earlier 
devices of this character are referred to briefly 
hereinafter. It has been found difficult under 
some operating conditions to supply a mixture 
of proper proportions during the acceleration 
period because the velocity of flow through the 
primary mixture passages is insufficient to carry 
the relatively heavy primary mixture to the Sec 
ondary mixing chambers, On opening of the 
throttle, as soon as the air entering the Secondary 
passage reaches such chambers. The formation 
of too lean a mixture therein results, and makes 
it necessary to to provide means to retard the 
flow of secondary air to compensate for such ac 
tion. 

It has also been found difficult to form a mix 
ture of proper proportions throughout the engine 
speed range. This is due to the fact that if the 
spring employed to control the opening of the 
main air valve is of sufficient strength to create 
the proper suction at the jets during operation at 
relatively low speeds with the throttles partly 
open, the mixture will be too rich at high Speeds 
unless some compensating means be provided as 
has been done in earlier devices. 
The present invention has been designed to 

eliminate these difficulties and accomplishes its 
purpose by the provision of the air inlet and dou 
ble i valve controlling it disclosed herein. Since 
all the air supplied to the primary mixture pas 
sages during speeds below that at which the valve 
68 permits the passage of air thereby is supplied 
directly from the atmosphere instead of from the 
air chamber 90 in which the pressure is Sub-at 
mospheric, the pressure differential which causes 
such air to flow is greater than in devices Such 
as that shown in the earlier application. For this 
reason and because the valve 68 does not open 
until the valve 66 has made a considerable open 
ing movement a lighter valve spring can be em 
ployed in this device than in a device of the type 
shown in the earlier application and tendency to 
form an over-rich mixture at high speeds is largely 
eliminated. This is possible because the spring 
76 controlling the valves has been considerably 
compressed by the time the valve 68 begins to 
open, and the resistance to its opening will be sub 

80 

100 

105 

10 

15 

120 

125 

130 

140 

45 

150 



4. 
stantially the same with the lighter Spring as in 
earlier devices. With a heavier Spring. 

It will be understood that the construction of 
the manifold employed with the carburetor unit 

5 shown herein is just the same as that disclosed in 
the earlier application. 

It will be understood that the two valves 66 and 
68 supported by a single valve stem and controlled 
by the single spring 76 constitutes a single valve 
mechanism which controls the flow of air through 
separate air passages leading to the primary and 
secondary mixing chambers. 
While the form of embodiment of the present 

invention as herein disclosed, constitutes a pre 
ferred form, it is to be understood that other 
forms might be adopted, all coming within the 
scope of the claims which follow. 
What is claimed is as follows: 
1. A charge forming device for internal combus 

tion engines comprising a plurality of primary 
mixing chambers which are adapted to deliver a 
primary mixture of fuel and air to a plurality of 
secondary mixing chambers located within the 
intake manifold, an air inlet adapted to Supply 
air to all of said primary and Secondary mixing 
chambers, a plurality of passages communicating 
with said inlet, one of which Supplies air to all 
the primary mixing chambers and another of 
which supplies air to all the secondary mixing 
chambers, and a plurality of valves in Said inlet 
rendering said passages successively effective. 

2. A charge forming device for internal COm 
bustion engines comprising a primary mixing 
chamber, a secondary mixing chamber into which 
said primary mixing chamber is adapted to deliver 
a primary mixture of fuel and air, a single air 
inlet supplying air to both said mixing chambers, 
primary and secondary air passages connecting 
said inlet with the said primary and Secondary 
mixing chambers respectively, valves controlling 
the admission of air to Said air paSSages, and an 
additional secondary air valve in the Secondary 
air paSSage. 

3. A charge forming device for internal con 
bustion engines comprising a primary mixing 
chamber, a secondary mixing chamber into which 
said primary mixing chamber is adapted to deliver 
a primary mixture of fuel and air, a single airinlet 
supplying air to both said mixing chambers, pri 
mary and secondary air passages connecting Said 
inlet with the said primary and Secondary mixing 
chambers respectively, automatically operable 
valves controlling the admission of air to both said 
air passages and an additional manually operable 
secondary air valve regulating the flow of air 
through the secondary air passage. 

4. A charge forming device for internal come 
bustion engines comprising a primary mixing 
chamber, a secondary mixing chamber into which 
said primary mixing chamber is adapted to de 
liver, a primary mixture of fuel and air, a Single 
air inlet supplying air to both said mixing cham 
bers, primary and secondary air passages connect 
ing said inlet with the said primary and Second 
ary mixing chambers respectively, automatically 
operable valves adapted to open Seriatim to admit 
air to the primary and Secondary air paSSageS 
successively, and a manually operable Secondary 
air valve in the secondary air paSSage adapted to 
be opened substantially simultaneously with one 
of said automatic valves. 

5. A charge forming device for internal com 
bustion engines comprising a primary mixing 
chamber, a secondary mixing chamber into which 

75 said primary mixing chamber is adapted to de 
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liver a primary mixture of fuel and air, a pri 
mary throttle regulating the flow of primary 
mixture into the secondary mixing chamber, pri 
mary and secondary air passages Supplying air 
to said primary and secondary mixing chambers 
respectively, a single Valve mechanism for con 
trolling the admission of air through said pri 
mary and secondary air passages, means where 
by Said valve mechanism is effective to permit a 
flow of air only through said primary air paS 
sage until the primary throttle makes a prede 
termined movement and other means in said 
secondary passage operable to control the flow 
of air therethrough and operative so as to per 
mit flow of air therethrough Only after a pre 
determined movement of the primary throttle. 

6. A charge forming: device for internal com 
bustion engines comprising a primary mixing 
chamber, a Secondary mixing chamber into 
which said primary mixing chamber is adapted 
to deliver a primary mixture of fuel and air, a 
primary throttle regulating the flow of primary 
mixture into the Secondary mixing chamber, pri 
mary and Secondary air passages supplying air to 
Said primary and Secondary mixing chambers 100 
respectively, a common air inlet supplying air 
to both said air passages, a single valve mecha 
nism controlling the admission of air through 
said inlet and the flow through both said air pas 
Sages, said valve mechanism being so constructed 105 
as to permit a flow of air only through the pri 
mary air passage until the throttle makes a pre 
determined movement and other means in Said 
secondary passage operable to control the flow 
of air therethrough and operative so as to permit 110 
flow of air therethrough only after a predeter 
mined movement of the primary throttle. 

7. A charge forming device for internal com 
bustion engines comprising a primary mixing 
chamber, a secondary mixing chamber into which 115 
Said primary mixing chamber is adapted to de 
liver a primary mixture of fuel and air, a pri 
mary throttle regulating the flow of primary 
mixture into the secondary mixing chamber, 
primary and Secondary air passages supplying 120 
air to said primary and secondary mixing cham 
bers respectively, a single valve mechanism for 
controlling the admission of air through both 
Said air passages, means for effecting the opera 
tion of said valve mechanism to permit a flow of 125 
air through the primary air passage during the 
entire opening movement of the primary throttle 
and into the Secondary air passage only after a 
predetermined opening of the primary throttle 
and other means in said secondary passage oper- 30 
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able to control the flow of air therethrough and 
Operative So as to permit flow of air, therethrough 
only after a predetermined movement of the pri 
mary throttle. - 

8. A charge forming device for internal com 
bustion engines comprising a primary mixing 
chamber, a secondary mixing chamber into which 
said primary mixing chamber is adapted to de 
liver a primary mixture of fuel and air, a pri 
mary throttle regulating the flow of primary 
mixture into the secondary mixing chamber, pri 
mary and Secondary air passages supplying air 
to said primary and Secondary mixing chambers 
respectively, a single valve mechanism for con 
trolling the admission of air through both said 
air passages, a second Valve in said secondary air 
passage, said single valve mechanism being so 
constructed that air is admitted to said secondary 
air passage only after the opening of said Second 
Valve, 150 
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9. A charge forming device for internal com 

bustion engines comprising a primary mixing 
chamber, a secondary mixing chamber into which 
said primary mixing chamber is adapted to de 
liver a primary mixture of fuel and air, a pri 
mary throttle regulating the flow of primary 
mixture into the Secondary mixing chamber, pri 
mary and Secondary air passages Supplying air 
to Said primary and Secondary mixing chambers 
respectively, a single suction operated valve 
mechanism for controlling the admission of air 
through both said passages, means whereby the 
primary throttle controls the suction effective on 
said valve mechanism up to a predetermined po 
sition of the throttle, and a second valve in the 
Secondary air passage for regulating the Suction 
effective on said valve mechanism after the 
throttle reaches a predetermined position, where 
by the Suction communicated to said valve mech 
anism is ineffective to move the valve mechanism 
to a position to admit air to said secondary air 
passage until the said Second valve is opened. 

10. A charge forming device for internal com 
bustion engines comprising a main housing, a 
primary mixing chamber, a secondary mixing 
chamber into Which said primary mixing cham 
ber is adapted to deliver a primary mixture of 
fuel and air, a main air inlet for supplying air 

5 
to both said mixing chambers, a secondary air 
passage adapted to receive the major part of the 
air admitted through said main air inlet, a pri 
mary air paSSage formed in the Wall of the main 
housing and joining the secondary air passage 
adjacent the main air inlet, and a single valve 
mechanism for controlling the admission of air 
through both said primary and secondary air 
paSSages, said Valve mechanism comprising tWO 
Suction-operated downwardly opening mush 
rOOm-Valves. On a single stem. - 

11. A charge forming device for internal com 
bustion engines comprising a main housing, a 
primary mixing chamber, a secondary mixing 
chamber into Which said primary mixing cham 
ber is adapted to deliver a primary mixture of 
fuel and air, a main air inlet for Supplying air 
to both said mixing chambers, a secondary air 
passage adapted to receive the major part of the 
air admitted through said main air inlet, a pri 
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mary air passage formed in the Wall of the main 
housing and joining the Secondary air passage 
adjacent the main air inlet and a plurality of 
Suction operated downwardly opening mush 
room valves on a single valve stem for controlling 
the admission of air through both said primary 
and Secondary air paSSages. 

PAUL KOEHLY. 
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