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This invention relates to a charge forming de 
Vice for internal combustion engines and more 
particularly to the type of charge forming device 
comprising a plurality of primary fuel mixing 

5 chambers, one for each engine intake port and 
CCoperating respectively with the plurality of sec 
Ondary mixing chambers each located adjacent 
an engine intake port and receiving fuel air mix 
tuire from a pipe connected with one of the pri 
inary mixing chambers and receiving air, when 
required, through one branch of an air manifold 
Which Supplies air to all of the Secondary mixing 
chanbers, the quantity of fluid flowing through 
the Secondary mixing chambers being controlled 
primarily by a single main air throttle. The fuel 
is conveyed to the primary mixing chambers 
through the single fuel duct leading from a corn 
In On float bowl. . . . . ... 

Examples, of charge forming device of this 
character are disclosed in the applications of W. 
H. Teeter, Serial No. 221,372, filed September 22, 
1927, which matured to Patent, 1,819,526 granted 
Aug. 18, 1931 and W. H. Teeter and F. E. Asel 
tine, Serial No. 221,371, filed September 22, 1927 
which matured to Fatent 1,819,495 granted Aug. 
18, 1931. ? 
In the devices disclosed in the above applica 

tions various means are provided to control the 
proportions. Of fuel and air in the mixture, and 
it is the principal object of the present invention 
to provide simplified and improved means for 
controlling the mixture proportions which shall 
be effective to form a mixture having Such pro 
portions of fuel and air as will most satisfactorily 
operate the engine under all possible operating 
conditions. , , , 

It is a further nore specific object of this in 
vention to provide novel means for controiling 
the flow of fuel in accordance with the engine 
speed whereby as the engine speed increases, the 
amount of fuel admitted to the mixing chambe's 
is also increased automatically at the rate neces 
sary to provide a mixture having the proper fuel 
content through the entire speed range of the 

5 engine. 
It is a still further object of this invention to 

provide an increased flow of fuel as above de 
scribed without the use of fuel valves or other 
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moving parts which are Subject to wear, or which 
may get out of proper adjustinent during use. 
The above applications disclose devices whichs. 

present certain difficulties in obtaining a proper 
flow of fuel under all operating conditions be-, 
cause of the formation of a velocity head at the 

55 fuel nozzle. Attempts were made to prevent the 

formation of a velocity head in the primary mix 
ing chambers of these earlier devices, but were 
only partially Successful. At engine Speeds lower 
than that corresponding substantially to a ve 
hicular speed of 20-25 miles per hour, a slowly 60 
increasing velocity head is present at the jets, and 
by calibrating the jets somewhat Smaller than 
WCuld be required if the jets were subject only 
to static suction, a correct fuel flow is secured. 
The velocity head builds up so rapidly at speeds 65 
higher than that above referred to that some 
Compensating means is required to prevent for 
nation of a Super-rich mixture. Moreover, at 
such higher speeds the primary mixture passages 
are of insufficient capacity to supply enough fuel 70 
mixture to meet the volumetric requirements of 
the engine. To compensate for the velocity ef 
fect and to Supply the required quantity of 
mixture, the main air throttle is opened at the 
above mentioned engine speed. Air must be ad- 75 
mitted in such quantity to meet the volumetric 
requirements of the engine as the main throttle 
opens, so that the velocity through the primary 
mixture passages is rapidly reduced, resulting, 
first, in rapid reduction and then, in complete 80 
disappearance of the velocity effect. This neces 
Sitated the admission of additional fuel When the 
main throttle begins to open, Which is controlled 
by a valve operated in connection with the throt 
tle. In order to supply a fuel mixture of proper 85 
picportions, the moving partS must be accu 
rately synchronized, which is almost impossible 
in view of wear, and liability to get out of proper 
adjustment, resulting from use. 
According to the present invention a fuel mix-90 

ture of desired proportions is provided under all 
operating conditions by providing a plurality of 
fuel jets, associated with each primary mixing 
chamber. One of these jets is subject to the 
velocity head and functions alone to admit all 5 
fuel up to a predetermined engine speed while at 
speeds higher than said predetermined speed the 
second fuel jet is brought into operation. The 
flow of fuel from this second fuel jet is effected, 
not by the aspirating action of a high velocity loo 
air current, or velocity head, but is due to the 
static suction within the primary mixing chamber, 
With this arrangement the flow of fuel at higher 
engine speeds is not dependent on the synchro 
nization of a plurality of moving parts, but is 105 
dependent entirely upon the static suction within 
the primary mixture paSSages. 

Further objects and advantages of the present 
invention will be apparent from the following de 
scription, reference being had to the accompany- 110 
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2 
ing dra Wing, wherein a preferred form of embodi 
ment of the present invention is clearly shown. 

In the drawing: 
Fig. 1 is a vertical longitudinal section through 

the carburetor unit and the middle outlet branch 
of the manifold taken on the line 1-1 of Fig. 2. 

Fig. 2 is a lateral Section on the line 2-2 of 
Fig. 1. 

Fig. 3 is an enlarged detail section of the two 
fuel jets associated with each primary carburetor. 
The device disclosed herein comprises a main 

air manifold indicated in its entirety by the refer 
ence numeral 10 and having three outlet branches, 
the middle branch 12 being shown herein. Each 
of these branches communicates with one of the 
intake ports 14 of an internal combustion engine, 
each Of Which Serves tWO adjacent cylinders as 
disclosed in the copending applications above 
referred to. 
Each of the manifold branches is provided with 

an attaching flange 16 for securing the manifold 
to the engine block in the usual manner, and a 
flange 18, to which the carburetor unit may be 
attached, is provided adjacent the manifold inlet. 
The carburetor unit cornprises the main housing 
20 having an attaching flange 22, secured by 
ScreWS 24 to the flange 18. An air inlet horn 28 
is secured by screws 28 to the main housing and 
communicates with an opening in the top wall of 
Said housing. A casting 30 having certain fuel 
paSSages and dash-pot cylinder formed therein is 
Secured by SCreWS 32 to the bottom of the main 
housing, and a sheet metal fuel bowl 34 is held 
tight against an annular shoulder 36 formed on a 
Skirt 38 depending from the main housing, by a 
Screw 40 screwed into the casting 30, a suitable 
gasket being provided to prevent leakage around 
the ScreW. 

Fuel is conducted from a main source of Supply 
to the fuel bowl and the flow is controlled by a 
float (not shown) in the usual manner in order to 
maintain a constant level of fuel in the bowl. To 
convey fuel from the bowl to a plurality of primary 
mixture passages 42, hereinafter more fully de 
Scribed, a passage 44 is provided in the casting 30. 
The passage 44 connects with a horizontal fuel 
canal at its upper end and said canal communi 
cates With three pairs of calibrated low and high 
Speed fuel jets or plugs 48 and 50 respectively, 
each of these pairs of jets being adapted to admit 
fuel to one of the mixture passages 42 as herein 
after more fully described. 

Fuel is lifted from the fuel bowl to the primary 
mixture passages by the suction therein. When 
the throttle is moved toward closed position to 
reduce the engine speed, this suction may be 
reduced Sufficiently to allow the fuel column be 
tween the jets and the fuel bowl to drop enough 
to temporarily starve the engine unless means are 
provided to prevent this action. Such means con 
prises a check valve 52 positioned in an enlarged 
chamber at the upper end of the fuel passage 44 
Where said passage connects with the horizontal 
fuel channel 46. This valve is normally lifted 
above an annular rim 54, Surrounding the out 
let of the fuel passage 44, by the engine suction, 
but on reduction of this suction immediately seats 
on said rim preventing downward flow of fuel 
through the passage 44. A two stage metering 
Valve 56 of the type disclosed in the above men 
tioned applications and operating in the same 
manner, is provided in the passage 44, to regulate 
the flow of fuel to the jets 48 and 50 during oper 
ation at all speeds. 
The primary mixture passages 42 to Which the 

1,978,664 
fuel jets 48 and 50 deliver fuel are bored hori 
ZOntally through the central part of the Imain 
housing 20, are parallel to each other and are 
relatively close together as indicated in the draw 
ing. Air is admitted to each of these mixture 
passages through air inlet bushings 58, one of 
Which is Screwed into the Outer end Of each paS 
Sage. Immediately posterior to each of Said bush 
ings a Small Wenturi tube 60 is received in an 
enlargement 62 formed in the primary mixture 
passage. Each of these Wenturi tubes is provided 
with two external ribs 64 arranged circumferen 
tially of the tube and fitting tightly in the en 
largement 62. These ribs form between then a 
fuel channel 66 With Which the low speed jet con 
municates and a series of orifices 68 are provided 
in the Wall of the Venturi tube to connect the 
interior of Such tube With the channel 66. 
The Venturi tube 60 is reduced in size at its 

inner end and is Spaced from the Wall of the 
primary mixture passage, as shown in Fig. 1, the 
Space between the Venturi tube and the Wall of 
the mixture passage being indicated by the refer 
ence nuneral 70. The Space 70 is Substantially 
a dead air space in Which the Suction or vacuum 
is Substantially the same as that maintained in 
the mixture passage between the inner end of 
the Wenturi tube and the throttle which controls 
the flow through. Such mixture passage in the 
nanner described hereinafter. Each main fuel 
jet terminates flush with the wall of the mixture 
passage with which it is associated at a point 
Opposite the reduced inner end of the Venturi 
tube, so that fuel flows from the jet into the space 
70 and the flow of such fuel is effected solely by 
the suction maintained within Such space. It 
will be clear, therefore, that the suction within 
the Wenturi tube 60, which is effective to cause 
the flow of fuel through the low speed jet 48 and 
the Orifices 68 communicating therewith, is 
greater than that effective to cause a flow of 
fuel from the main fuel jet 50. For this reason 
each low speed jet 48 begins to supply fuel to its 
aSSociated mixture passages as Soon as the en 
gine begins to operate, and continues to supply :- 
fuel at all engine speeds. The main or high speed 
jet, however, supplies no fuel to the mixture pas 
Sage until a certain predetermined engine Speed 
has been reached and is effective to supply fuel 
at all Speeds higher than Said predetermined 
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Speed. The low speed jets 48, therefore, are effec 
tive to Supply fuel to the mixture passages at all 
Speeds and under all operating conditions, sup 
plying all of the fuel for idling and low speed 
Operations and a part of the fuel at all other 
times, while the main or high speed jets are not 
effective to supply any fuel whatever until the 
engine is running at Some predetermined speed, 
for instance at a Speed corresponding Substan 
tially to a vehicular speed of 20 to 25 miles per 
hour. 

Since the low speed jets terminate Within the 
Venturi tube 60 the flow from Said jets is not 
due to the Suction within the mixture passages 
which causes a flow of air to take place through 
the Wenturi tubes, but is effected by the consider 
ably higher suction which is maintained within 
the Wenturi tubes by the air velocity through the 
tubes, as Well as to the aspirating action of the 
air current on the orifices 68. In other words, the 
flow of fuel from the low speed jets is not caused 
by what may be called the static Suction of the 
mixture paSSageS 42, but is controlled by the 
velocity head created at said jets by the Wen 
turi tubes 60. The main fuel jets 50 how 13 
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1,978,664 
ever, which terminate in the dead, air space 
70 are not subject to the velocity head produced 
Within the Wenturi tubes and are shielded by 
the reduced inner end of said Wenturi tubes 
So that there is no aspirating action on said 
jets by the ingoing air passing through 
the Wenturi tubes. As hereinbefore indicated, a 
Velocity head, was created in the primary mixture 
paSSageS of earlier forms of this device in Spite 
of efforts to preyerit. En the device: herein dis 
ClOSed, howeve, the inne: diariete: of the. Ver 
turi tubesis. SO. SIYnallt by comparisconto the diam 
eter of the primary mixture passages. that. the 
Velocity of flow through said primary mixture 
gaSSages should be insufficient at all Speeds to 
Create any appreciable. Velocity head. Within said 
passages. The flow from the high speed jets, 
therefore, is caused by the static suction of the 
mixture: passages 42, which is substantially the 
safe Suction as is maintained in the space. 70. 
Means are provided to prevent a reverse flow of 

air from the passage 42 through the high speed 
fuel jet into the fuel column, the fuel being sup 
plied through the low speed fuel jet before the 

To this end 
the main fuel jet 50 is in the form of a tube of 
appreciable length having a diameter calibrated 
to the proper size and which extends down into 
the fuel in the enlarged chamber at the upper 
end of the fuel passage 44 to such a distance be 
low the level of the fuel in said chamber that a 
column of fuel stands in the jets 50 at all times 
when the low speed fuel jets are functioning and 
before: the jets 50 begin to function. The height 
of this column of fuel is sufficient to prevent the 
ftel thereiin being displaced by the diference in 
suction which is effective on the two fuel jets. In 
other words, this difference in Suction is insufi 
cient at any time while the low speed fuel jets 
are functioning alone to force the fuel out of the 
jets. 50 so that a passage of air therethrough 
would be permitted. " " " - - 
The flow of the primary mixture through the 

passage 42 is controlled by a single throttle valve 
72, which extends across all of said mixture pas 
Sages and is provided with grooves 74 which regis 
ter with said paSSages. The means for Operating 
this throttle forms no part of the present inven 
tion, but is fully disclosed in the copending ap 
plication previously referred to. Each primary 
13hiXtite pai888ge coiYam ULnicates With a pipe aSSo 
ciated with each branch of the manifold for con 
veying the primary mixture to secondary mixing 
chainbers hereinafter more fully described. The 
pipe 76 associated with the middle branch 12 
of the manifold is disclosed herein and those 
which convey the primary mixture to the other 
branches of the manifold are fully shown and 
described in the aibove mentioned applications, 
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Such structure forming no part of the present 
invention. - 

All of the air which is mixed with the primary 
hixture in the secondary mixing chambers is 
admitted through the air horn 26, the flow being 
controlled by an air valve 78 normally held 
against a seat 80 by a spring 82. Air passing the 
valve fiows first into an air chamber 84 and thence 
through the secondary air passage 86 connect 
ing with the inlet end of the air manifold and 
provided with a throttle valve 88 secured to a 
shaft. 99 jouinalled in the housing 20 and operat 
ed in a manner fully described in the above men 
tioned applications to regulate the flow of air 
to the secondary mixing chambers. 
The spring 82 is received between the air valve 

ranch, as shown in Fig. 1. 

3 
and a flange 92 projecting from a sleeve 94 slid 
ably on a guide sleeve 96, which guides the air 
valve stem in the manner described in the above 
mentioned applications. A choke mechanism, 
which is not shown: herein, is adapted to be op 
elated to lift the flage sufficiently to bring the 
sleeve 94 into engagement with the air valve to 
hold said Walve closed in order to facilitate start 
ing of the engine, and, if desired, to partially 
ift said sleeve to increase the tension of the 
spring 82, which tends to hold the air Valve closed. 
To prevent sufficient opening of the air valve to . 
cause leaning of the mixture and to prevent fut 
tering cf said valve, a dash-pot 98 is provided 
which may be of the forin shown in the copend 
ing cases referred to or may be of any conven 
tional or desired design. 

AS. above stated, the throttle operating mecha 
this forms ino, part of this invention and is not 
disclosed herein, but in order to facilitate under 
standing of the operation of the Whole device, 
the mode of operation of the throttles 72 and 38 
Will OW be very briefly described. During opera 
tion at all engine speeds up to that correspond 
ing to a vehicular speed of 20-25 miles per hour 
on a level, it is desirable that the primary mixture 
passages supply all of the combustible mixture 
to the engine cylinders and at Speeds higher than 
that it is desirable to a drait air to the secondary 
aixing claimbers through the passage 86 in order 
to supply a sufficient quantity of fuel mixture 
to the cylindei's to Secure the desired volumetric 
efficiency of the engine, and to secture tiis result 
the two throttles 72 and 88 are provided with a 
cenrnon. Operating. Yechanism so arranged that 
the primary throttle 72 is given a certain pre 
deterring dinnoverinent before the throttle 88 be 
gins to open and after said throttle 88 begins to 
open both throttles are moved together to their 
Wide open positions. The predetermined move.- 15 
ment of the throttle 72 which takes place before 
tE; threattle 88 begins to open is Sufficient to ad 
rit, a large enough quantity of mixture to the 
eragine to operate said engine at a speed corre 
sponding to the vehicular speed above referred to. 

"Finere are three Secondary mixking cha:Embers 
£f identical construction, each of which comprises 
a Venturi tube 100 secured in an outlet branch 
of the Enanifold in Such position that its point 
of greatest diapression or Suction is in mediately 
adjacent, the otitlet end of the prinary inixture 
pipe associated With that particular in 3nifold 

Each Wenturi tube 
is provided with an external circumferential rib 
102 which, when the device is assembled, is adapt. 
ed to be clamped between shoulders 104 and 0.6 
forried on the manifold and engine block respec 
tively. These Wenturi tubes cause air passing the 
ends of the priinay inixture delivery pipes to 
nove at high velocity under all operating condi 
tions, creating in each pipe a high suction as all 
tines. 
While it is probably preferable to design the 

device so that the main jet is brought into opera 
tion substantially simultaneously with the begin 
Ining of the Opening mOWeinent of tiÄhè Imna,iYi, aÄ: 
throttle, by varying the dimensions of the various 
parts the time the main jet is brought into opera. 
tion may be varied if desired. 
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. 50 
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i2. A charge forming device for internal com 

bustion engines comprising a mixture passage, a 
plurality of fuel jets supplying fuel to Said mix 
ture passage during normal engine operation, 
In eans admitting air to Said mixture paSSage, 
means for maintaining a greater Suction at one 
of Said jets than the other whereby said jets are 
'endered continuously effective Segiatin, a com 
mon fuel Supply passage uninterruptedly com 
nallinicating With both of said jets. When the en 
gine is running and ?neans for preventing a re 
verse flow of air from the mixture passage 
through one of Said jets before the latter is effec 
tive to Supply fuel to said passage, said 'naeans 
CO2 prising an enlarged chamber in the fuel de 
lively passage and a tube ieading to one of said 
fuel jets and projecting into said enlarged cham 
ber, whereby when the jet on which the greater 
Suction is effective begins to function, the pas 
Sage of air through said tube is prevented by fuel 
Standing in the tube. 

65 

i3. A charge forning device for internal con 
oustion engines COinprising a mixing chamber, 
high and ioW Sp3ed fuel jetS Supplying fuel to Said 
mixing changer, each of Said jets being adapted 
to continue in operation as long as the Suctio: 
effective thereon is enough to cause a fioW there 
from, a throttle for controlling the fow of mix 
ture therefrom, means for directing an aspirat 
ing current of, air past the low Speed jet and 
means for shielding the high speed jet from the 
action of Said current of ail. Whereby the low 
speed jet is rendered effective to supply fuel to 
the mixing chain be: before fuel flows from the 

: high Speed jet. 
14. A charge forming device for internal com 

ustion engines having in combination, a mix 
ing chamber, a plurality of jets supplying fuel to 
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said mixing chamber, means admitting air to Said 
mixing chamber, a throttle for controlling the 
flow fron Said mixing chamber, nea; S for CauS 
ing a current of air to flow at high Veiocity past 
One of said jets, and means to shield another of 
said jets from said current of air so as to main 
tain at Said last named jet a, Suction which is 
Substantially equal to the Suction of the mixture 
passage, whereby the jets are caused to become 
effective Seriation. 

15. A charge forming device for internal Con 
bustion engines comprising a mixing chainber, an 
air inlet therefor, a throttle to control the flow 
therefroia, a plurality of fuel jets of different 
capacity Supplying fue to Said mixing chamber, 
means for causing a current of air to flow at high 
velocity past the jet of le3Sei capacity to create 
a velocity head at said jet, and means for shield 
ing the jet of greater capacity from the action 
of Said air current So as to produce a Snailer Suc 
tion at said last named jet, whereby the lesser and 
greater jets are rendered effective at low and high 
speeds respectively. 

16. A charge fol'ning deVice for internal conn 
bustion engines comprising a mixing chamber, an 
air inlet therefor, a throttie to control the flow 
thereiron, a, plurality of fue jets of diferent ca 
pacity Supplying fuel to said mixing chamber, 
means for causing a current of air to flow at high 
velocity past the jet of lessel capacity to create 
a velocity head at said jet, and means for shield 
ing the jet of greater capacity from the action 
of said current of air and COImmunicating there 
to the Suction of the raixing chainber. So as to 
naintain at said last named jet substantially the 
same Suction as is maintained in the mixing 
chamber. 

FRED E. ASELTINIE. 
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