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This invention relates to charge forming 
devices for internal combustion engines, and 
more particularly to that type of charge 
forming device which comprises a plurality 
of primary carburetors for supplying a pri 
linary mixture of fuel and air to a plurality 
of secondary carburetors located adjacent 
the engine intake ports and to which addi 
tional air may be supplied under certain op 
erating conditions through a secondary air 
passage for admixture with the primary mix 
tlire. 

Examples of charge forming devices of 
this type are disclosed in the Copending ap 

5 plications of Wilford H. Teeter, Serial No. 
221,372, filed September 22, 1927, which ma 
tured to Patent 1,819,526 grainted Aug. 18, 
1931, and Fred E. A seltine et al., Serial No. 
2SS,683, filed June 10, 1928. 

30 it is the general object of the present in 
velation to provide improved means for con 
trolling the proportions of fuel and air in 
ihe laixture, and more particularly to pro 
vide in royed means for enriching the mix 
ture during the acceleration period, to pro 
vide a mixture rich enough in fuel content 
to give the necessary power for Smooth and 
i'apid acceleration. 

More specifically, it is the object of the 
ion to provide means for temporarily 

g the admission of secondary air 
following any opening movement of the 
throitle, so that the enriched primary, mix 
ture is delivered to the intake ports without 
delay and without dilution by an excess of 
secondary air. 

Further objects and advantages of the pres 
ent invention will be apparent from the fol 
lowing description, reference being had to 
the accompanying drawings, wherein a pre 
ferred form of embodiment of the present 
invention is clearly shown. 

in the drawings: 

s 

) 

tion attached to the engine cylinder head, 
a part of which is shown in section. 

Fig. 2 is a side elevation looking toward 
the engine block. 

Fig. 3 is a section on line 3-3 of Fig. 1. 
Fig. 4 is a section on line 4-4 of Fig. 1. 

Fig. 1 is a plan view of the present inven 

1928. Serial No. 293,423. 

Fig. 5 is a fragmentary detail section on 
the line 5-5 of Fig. 3. 

Fig. 6 is a detail view of the primary throt 
tle valve. 

Fig. 7 is a side elevation of the main carbu 
retor unit looking from the right in Fig. 2. 

Fig. 8 is a side elevation of the main car 
buretor unit looking from the left in Fig. 2. 

Fig. 9 is a detail sectional view, partly 
diagrammatic, showing the means for retard 
ing the opening of the secondary air valve. 

Fig. i0 is a section through the secondary 
mixing chamber on line 10-10 of Fig. 2. 

Figs. 11 and 12 are detail sections at right 
angles to each other of the float valve mecha 
by. 

Fig. 13 is a detail section on the line 13-13 
of Fig. 3. 
It will be observed that the main air passage 

which admits air to the secondary mixing 
chambers has in Some instances in this specifi 
cation been termed a “secondary” air pas 
sage, while the air flowing through such 
passage has been termed “secondary air. 
These terms have been used to distinguish 
from the “primary” air passage and “pri 
mary' air which goes to the primary mixing 
chambers. 
The device disclosed herein comprises a 

main air manifold indicated in its entirety 
by the reference character 10, and having 
three outlet branches 11, 12 and 13 each of 
which is adapted to communicate with one 
of the ports 14 of a multicylinder engine. 
Each port serves two adjacent cylinders. 
through valve ports 14a and 14b, as clearly 
indicated in Fig. 1. The cylinder head is 
shown in three separate fragments 15, but 
it will be understood that it may be an integral 
structure. 
each provided with an attaching flange 16, 
for attaching the manifold to the engine block 
in the conventional manner. Adjacent the 
inlet of the manifold is provided a flange 17 
to which may be secured the main carburetor 
unit as shown in Fig. 3. 
The main carburetor unit comprises a main 

housing in the form of a single casting 18, 
attached by screws 19 to the flange 17. An 

nism and fuel inlet passage controlled there 

The branches 11, 12 and 13 are 
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airinlethorn 20, the flow of air through which 
is regulated in a manner later described, is 
secured in position over an opening in the 
upper wall of said housing by Screws 22 which 
pass through flanges 23 and 24 on the horn and 
housing respectively. A casting 25 having 
certain dashpot chambers and fuel passages, 
described in detail hereinafter, formed there 
in is secured by screws 26 to the lower wall 
of the main housing 18, a gasket being pro 
vided between the castings to make a tight 
joint, and a sheet metal fuel bowl 27 is held 
tight against a shoulder 2S on said main 
housing 18 by means of a screw 29 which is 
screwed into a post 30 depending from and 
integral with the casting 25. 
A fuel line leading to a main source of 

fuel supply (not shown) is connected to a 
nipple 31, screwed into the main housing 18 
as shown in Fig. 1. This nipple may have a 
screen secured therein in a manner well known 
so that incoming fuel must pass through the 
screen and said nipple communicates with a 
bore 32 formed in the Wall of housing 18, 
the bore 32 connecting with bore 33 also in 
the Wall of said housing as shown in Fig. 2. 
At its inner end the bore 33 connects with a 
vertical bore 34, which in turn communicates 
with a bore 35 in casting 25. A plug 36 is 
screwed into the lower end of bore 35 and is 
provided with lateral fuel outlets 37 through 
which the fuel flows into the foat chamber. 
Cooperating with valve seat 38 is a valve 39 
controlled by a float 40 pivoted at 41. The 
valve operates in the usual manner to main 
tain a constant fuel level in the said float 
chamber. 

Fuel is conducted from the fuel bowl to a 
plurality of primary fuel nozzles 42 located 
in the primary mixing chambers 43 formed 
in the central part of the main housing which 
may be termed the distributor block. The 
construction of the distributor block and co 
operating elements comprising the primary 
carburetors will be more fully described here 
in after. To permit the fuel to flow from the 
fuel bowl to the primary nozzles 42 the cast 
ing 25 is provided with a vertical fuel chan 
nel 44 which communicates at its upper end 
with a horizontal fuel canal 45 which connects 
with each of the nozzles 42 through holes 46. 
Fuel is admitted from the fuel bowl to the 
channel 44 at low speed through a metering 
orifice 47. All of the fuel flowing to the fuel 
nozzles 42 up to a certain predetermined 
engine speed, for example that corresponding 

60 

65 

to a vehicular speed of 20 miles per hour 
passes through the metering orifice 47. For 
higher speeds than said predetermined speed 
fuel is also admitted to the fuel channel 44. 
through an orifice 48 controlled by a fuel 
valve 49, operated in a manner fully de 
scribed hereinafter, and thence through a 
horizontal channel 50, connecting with the 
lower end of channel 44. 

1,883,096 

Fuel is lifted from the fuel bowl through 
the nozzles 42 to the primary mixing cham 
bers by the suction therein. When the 
throttle is moved toward closed position to 
reduce the engine speed there is a sudden 
reduction in Suction on the vertical column 
of fuel between the fuel bowl an the nozzle 
which might permit this column of fuel to 
drop sufficiently to cause a temporary fuel 
starving of the engine unless means were pro 
vided to prevent the dropping of such column 
of fuel. To prevent this action a check valve 
51 is received in an enlarged chamber 52 at 
the junction of channels 44 and 45 and on 
reduction of suction in the primary mixing 
chambers seats on the bottom of such cham 
ber, preventing downward flow through the 
channel 44. 
The metering orifice 47 is drilled in the 

casting 25 and the drill hole on the opposite 
side of the channel 44 is plugged by a screw 

Each primary fuel nozzle is shown herein 
as provided with a main fuel outlet in the 
top of the nozzle and a secondary fuel outlet 
comprising two holes 54 and 55 formed in the 
vertical Wall of the nozzle and diametrical 
ly opposite each other as shown in Fig. 3. 
At higher speeds there is sufficient suction in 
the primary mixing chambers to cause fuel 
to flow from the main fuel outlet in the top 
of each primary nozzle, as well as from the 
holes 54 and 55. At idle or very low speed, 
however, there is insufficient suction to cause 
such a flow of fuel, the fuel at such time 
standing in the nozzle at a point between the 
top of the nozzle and the orifices 54 and 5.5, 
flowing from such orifices by action of grav 
ity. Each fuel nozzle is provided with a re 
stricted fuel metering orifice 56. 

In the carburetor disclosed herein the cen 
tral portion of the main casting constitutes 
the distributor block and is indicated at 60 
in Fig. 3. The distributor block has three 
primary mixture passages 61, 62 and 63 
formed therein, such passages being parallel 
to each other and close together as indicated 
in Fig. 5. These passages extend straight 
through the block, and passages 61 and 63 
connect with --shaped passages formed in 
the manifold, the outlet ends at such passages 
terminating in the side walls of the central 
branch of the manifold where they are con 
nected with primary mixture pipes herein 
after described. The inlet ends of the prim 
ary mixture passages where the nozzles 
project into such passages are of larger 
diameter than the outlet ends thereof an? 
between the inlet and outlet end of each 
passage its cross-sectional area is constricted 
as indicated at 64, such constriction reduc 
ing the velocity of the air current passing the 
nozzle for a purpose hereinafter set forth. 
The flow of primary mixture through the 

passages 61, 62 and 63 is controlled by a single 
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throttle valve 65 which extends across all of 
the primary mixture passages, and has 
grooves 66 therein which register with the 
said passages 61, 62 and 63. This throttle 
valve is rotatably mounted in the housing 
18 and has spindles 67 projecting from each 
end outside the housing 18 on which are se 
cured certain valve actuating devices later 
described. A groove 68 is provided in the 
throttle which cooperates with the inner end 
of a screw 69, adjustably in the casting, to 
prevent longitudinal movement of the said 

-- throttle. The primary mixture passage 62 
is in alignment with a tube 70 which is re 
ceived in a boss in the branch 12, while the 
passages 61 and 63 cominalinicate with pipes 1 
and 72 respectively. These pipes are coln 
nected at one end to the outlets of passages 
61 and 63 while the other ends of such pipes 
connect with elbows 74 detachably secured to 
the manifold branches 11 and 13, the outlet, 
ends of such elbows being in alignment. With 
tubes 75 and 76 which are secured in mani 
fold branches 11 and 13 respectively in any 
suitable manner. Primary mixture is drawn 
by engine suction from the primary mixing 
chambers through the pipe conjections above 
described, and tubes 70 and 75 and 76 to the 
secondary mixing chambers in which such 
tubes terminate. The primary mixture may 
be mixed with additional air in the secondary 
mixing chambers in a manner nore fully de 
scribed later. 

Substantially all the air entering the car'- 
-buretor flows through the air horn 20, the flow therethrough being controlled by a lilain 
air valve 77, normally held against a seat 
7S by a spring 79. Air flows past the valve 
77 to a main air chamber 80 formed in the 
housing 18. An air conduit 84 controlled 
by a valve mechanism hereinafter described 
connects the air chamber with the main air 
manifold while an orifice S2 in the floor of 
the air chamber permits a flow of air from the 
chamber 80 to the primary carburetors. 
When the carburetor is chocked to stait 

the engine the air valve 77 is held against its 
seat by means presently described to con 
pletely close the main air inlet. To provide 
sufficient air to carry the starting fuel from 
the primary nozzles to the engine when the 
carburetor is chocked as described an air inlet 
83 is provided. This inlet is an elongated 
slot formed in a plate 84 secured to the hous 
ing 18 as shown in Fig. 3. 
The main air valve 77 is adjustably Secured 

on a stem 86 slidably mounted in a guide 
sleeve 87 fixed in the main housing 18. Sur 
rounding the guide sleeve 87 is a slidable 
sleeve SS, the lower end of which has a pro 
jecting disc 89 secured thereto, the disc pro 
viding a seat for the air valve spring 79. 
Means are provided for raising this sleeve to 
a position where the upper end thereof will 
engage the air valve to hold it against its seat 

3 

to choke the carburetor. This means com 
prises an arm 90 secured to a rock shaft 91 
rotatably mounted in the wall of the main 
housing 18. The arm at its inner end has two 
pins 92 and 93 secured therein between which 
the disc 90 is received. The shaft 91 pro 
jects through the wall of the casing and at its 
outer end is bent to form an arm 200 having 
a hole 201 therein in which some form of op 
erating connection, extending from a point 
convenient to the operator may be attached. 
An adjustable stop screw 202 is received in 
a lug detachably secured to the air horn as 
indicated in Fig. 2. By adjustment of the 
Stop screw the normal position of the sleeve 
88 may be determined to regulate the ten 
sion of Spring 79. Ordinarily the stop screw 
is so adjusted that the main air valve will 
open slightly during idling. :- 

During operation at all engine speeds be 
low that corresponding to a vehicular speed of 
Substantially 20-25 miles per hour on a level 
road the mixture formed in the primary car 
buretors is of properly combustible propor 
tions and Silch mixture is conveyed to the en 
gine without dilution by admixture with addi 
tional air in the Secondary mixing chambers. 
At higher eingine speeds, unlessneans are pro 
vided to prevent, such action, the velocity of 
the air current passing the nozzles becomes 
So great that a velocity head is built up at the 
nozzles and increases to such a degree that 
fuel is caused to flow from the nozzles rapidly 
enough to form a primary mixture which is 
super-rich in fuel content. To prevent this 
increase in fuel flow the air passage 81 leading 
from chamber 80 to the main air manifold is 
opened in a manner hereinafter described, to 
permit a flow of air through the secondary 
air passage. This admission of air through 
the secondary air passage not only dilutes the 
mixture but also prevents as great an increase 
in air velocity at the nozzles as would other 
WSe OCCUr. 
Flow of air from the chamber 80 to the 

secondary carburetors is controlled by two 
valves, a manually operated butterfly throttle 
94 and a suction operated valve 95. The valve 
94 is fixed on a shaft, 96 which is journalled 
for rotation in the walls of the housing 18, 
and is operated simultaneously with throttle 
65 through connections hereinafter described. 
The valve 95 is fixed to a shaft 97 which may 
be positioned off center with respect to the 
valve, a greater portion of the valve being 
below the shaft than above. The shaft 97 
is supported for rotation in the walls of the 
housing 18 and is operated primarily by the 
engine suction, its operation being controlled 
by devices described later. - 
The operating connections for the throttle 

valves will now be described. Fixed on the 
end of one of the throttle spindles 67 outside 
the housing 18 is an operating arm 98 hav 
ing a hole in its free end to be connected to 
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some suitable form of operating connection 
extending to a point convenient to the oper 
ator of the vehicle. This operating arm 98 
is connected through a lost motion connec 
tion to an arm 99 secured by a split clamp to 
the end of shaft 96 outside the casing. An 
operating link 100 is pivotally connected to 
the arm 98, and a pin 101 projecting from the 
free end of arm 99 projects through a slot 
102 in the link 100. A regulating screw 103 
is threaded in lugs 104 projecting from the 
operating link and may be adjusted to reg 
ulate the length of the slot 102, the upper end 
of the said screw constituting the lower end 
of said slot. A tension spring 105 is con 
nected at one end to the upper end of the link 
100 and at its other end to the pin 101. The 
spring tends to hold the pin 101 against the 
upper end of slot 102. With both throttles 
closed the parts are in the position shown in 
Fig. 9, with the pin iO1 in engagement with 
screw 103. As the operating arm 98 is ro 
tated in a clockwise direction to open the pri 
mary throttie valve 65 the link 100 moves 
downwardly to a position where the upper 
end of slot 102 strikes pin 10i before the op 
erating arm 99 of the air throttle 94 is moved 
so that the primary throttle is partly opened 
before the air throttle begins to open. The 
screw 103 serves as a stop to limit the closing 
movement of the primary throttle and ad 
justment of said screw regulates the throttle 
opening at idling. 
On opening movement of either throttle 

valve the suction below the air valve 77 is in 
creased and the air valve is opened against 
the tension of its spring permitting an inrush 
of air to the secondary mixing chamber 
which will be sufficient to lean the mixture 
unless means are provided to retard the open 
ing movement of said valve. By retarding 
the opening of the valve the leaning of the 
mixture as well as fluttering of the air valve 
may be prevented. It will be understood, of 
course, that opening of the air valve may be 
sufficiently retarded on opening of the throttle 
to enrich the mixture for acceleration, but in 
this particular embodiment of the invention 
opening of the air valve is not retarded to 
that extent. 
To retard the opening movement of the aii' 

valve the lower end of the valve stem 86 has 
secured thereto a piston 106 which slides in 
a cylinder 107 formed in the casting 25. The 
piston is secured to the stem 86 by means dist 
closed in the copending case above referred 
to, a nut 109 holding the piston in place. The 
lower end of the cylinder is closed by a closure 
member 110, having a valve controlled inlet 
(not shown) therein, and permitting free 
upward movement of said piston, but retard 
ing the downward movement thereof and 
opening movement of the valve. The dashpot cylinder 107 may be provided 
with a by-pass in its wall which allows liquid 

1,883,096 

to pass around the piston when the piston. 
passes below the upper end of said by-pass, 
thus relieving the dashpot. As this by-pass 
forms no part of the present invention and 
its construction and function is fully de 
scribed in the above mentioned applications 
it is not shown herein. 
When the main throttle valve 94 is opened 

the suction in the chamber 80 below the air 
valve 7" is so greatly increased that although 
the suction at the nozzles is increased and at 
the same time the opening movement of the 
main air valve is retarded to some extent to 
prevent leaning of the mixture the additional 
air flow into the secondary mixing chambers 
through the main air passage, past the throt 
tle valve 94 would be so rapid as to prevent 
any enrichment of the mixture immediately, 
and such enrichment is necessary to provide 
sufficient fuel for proper engine acceleration. 
The opening movement of the air valve 95 

is retarded primarily for producing at all 
times, when the throttle 94 is opened, a 
stafficient, pressure differential between the in 
let and outlet, ends of the primary mixing 
tubes to create a velocity of flow through such 
tubes great enough to transport the primary 
mixture from the primary mixing chambers 
to the secondary mixing chambers almost in 
stantaneously. in the device disclosed here 
in an accelerator pump forces fuel for ac 
celeration into the primary mixing tubes to 
form a super-rich mixture therein. It is a 
considerable distance from the point where 
fuel enters the primary mixture passages to 
the secondary mixing chambers where it is 
mixed with pure air flowing past throttle 94, 
and if the air valve 95 were allowed to open 
freely an appreciable time interval would be 
necessary for the rich primary mixture to 
travel through this distance, obviously a great 
er time interval than that required for the 
lighter pure air to travel from the throttle 94. 
to said secondary mixing chambers. By pro 
viding means to delay the opening of the valve 
95 relative to throttle 94 two results are ac 
complished, first the production of a high 
}ressure differential between the inlet and 
outlet ends of the primary mixture passages 
which maintains a high velocity offlow through 
such passages at all times; second the retard 
ing of the inflow of pure air to the secondary 
mixing chambers. By maintaining the high 
velocity of flow through the primary mixture 
passages the time interval required for the 
primary mixture to travel the distance above 
referred to is greatly reduced. At the same 
time the retardation of the air flow by means 
of valve 95 increases the time interval neces 
sary for pure air to reach the secondary mix 
ing chambers, so that these two time inter 
vals approach each other, in fact are sub 
stantially equalized, so that the rich primary 
mixture and the air flowing past throttle 94 
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reach the secondary mixing chambers at sub 
stantially the same time. 
According to the present invention means 

are provided to retard the opening of said 
valve 95 comprising an arm 120 secured, out 
side the housing 18, on the end of the shaft 97 
on which said valve is motinted. A rod 121 
is bent at its upper end to form a short hori 
Zontally extending leg 122 which projects 
through a suitable slot in the free end of the 
arm 120, and the said leg 122 is connected to 
the lower end of a helical spring 123, the 
upper end of which is suitably connected to 
a lug 124 projecting from the ?ange by means 
of which the carburetor unit is attached to 
the manifold. This spring tends at all times 
to draw the free end of the arm 120 upward 
ly to open the valve 95. The above mentioned 
slot permits motion of the end of the rod 
relative to arm 120, as the end of said arm 
moves in an arcuate path. The lower end 
of the rod 121 has a flanged coupling mem 
ber 125 secured thereto and a piston 126 is 
clamped between the flange on said member 
and a nut 127 threaded thereon. This piston 
fits closely in a cylinder 128 having an attach 
ing flange 129 projecting therefrom which 
is bolted to the housing 18. The piston is 
slidable in the cylinder by spring 123 but its 
movement is controlled by engine suction. 
To this end a nipple 130 is screwed into the 
bottom of the cylinder 128 and is connected 
in any suitable manner to a pipe 131 to form 
a tight joint therewith. This pipe is connect 
ed at its opposite end to a similar nipple 132 
screwed into a bore 133 extending through 
the wall of housing 18 at a point between the 
valve 95 and the main air throttle 94, as 
shown in Fig. 3. 
The valve 95 is provided with a small hole 

134 and when the throttle 94 is closed the 
engine suction maintained at points posterior 
to the valve 95 is communicated through said 
hole to the space between valves 95 and throt 
tle 94, and through the pipe 131 to the space 
in cylinder 128 below the piston. This suc 
tion is greater when the main throttle is 
closed than at any other time and the valve 
95 is held closed by the suction below the 
piston 128 which is sufficient to overcome the 
force of the spring 123 tending to open said 
valve. It will be understood that when the 
throttle 94 is closed the suction maintained 
in the passage 81 on both sides of the valve 95 
is substantially the same and the force of the 
spring is the only force tending to open the 
said valve. 
As the throttle 94 opens the suction in the 

passage 81 anterior to valve 95 is reduced, 
creating a pressure differential on opposite 
sides of the valve which is added to the force 
of spring 123 tending to open said valve. 
At the same time there is a flow of air from 
passage 81 through pipe 131 to the cylinder 
128 which will reduce the vacuum in said 

opening of the throttle. 

5 

cylinder and permit the valve 95 to open 
when the vacuum is reduced enough to bein 
sufficient to overcome the force tending to 
open the valve. As the valve 95 opens and 
the vacuum below the piston 126 is reduced, 
the piston rises until a condition of balance 
is reached, that is, until the vacuum below 
the piston is just enough to balance the force 
tending to open the valve. The upward 
movement of the piston must be slow because 
of the small size of the pipe 131 which ad 
Inits air to relieve the vacuum below the pis 
ton, hence the opening movement of the valve 
95 is very considerably delayed relative to 
the opening of the throttle 94. 
On closing of the throttle 94 the action of 

the air valve is substantially the reverse of 
that above described. The vacuum at points 
posterior to the throttle will, of course, be in 
creased on closing movements of said throt 
tle, which will result in a withdrawal of air 
from below the piston 126, and pulling the 
piston down until the vacuum tending to 
lower the piston is balanced by the force 
tending to open the valve 95 and raise the 
piston. . . 

As previously stated the opening of the 
valve 95 is temporarily retarded on opening 
of the main air throttle to accelerate the flow 
of primary mixture sufficiently to prevent 
said mixture from lagging behind the flow of 
air through the manifold during the accelera 
tion period, thus preventing the formation of 
a lean mixture at the secondary mixing cham 
bers during the acceleration period. In the 
device disclosed in this application the pri 
mary mixture is enriched by the action of a 
fuel pump operated simultaneously with the 

This fuel pump 
forms no part of but is described below to 
enable a better understanding of the whole 
charge forming device which is shown in the 
drawings. 
The air valve dashpot, comprising piston 

106 and cylinder 107, constitutes the pump 
which operates whenever the piston moves 
downwardly on opening of the air valve, and 
the by-pass is not entirely uncovered before 
the downward movement of the piston be 
gins. A fuel delivery conduit 140 is re 
ceived at its lower end in a hole in the cylin 
der 107 near the bottom thereof while the up 
per outlet end of said conduit connects with 
a fuel channel 141 in a block 142, secured in 
any desirable manner to the bottom of the dis 
tributor block in a position somewhat poste 
rior to the primary throttle as indicated in 
Fig. 3. The block 142 extends across all of 
the primary mixture passages and fuel past 
sages 143,144 and 145 are formed in said 
block and communicate with passages 146, 
147 and 148 in the wall of the distributor block, and communicating with the primary 
mixture passages 61, 62 and 63 respectively, 
as shown in Figs, 3 and 13. Two air channels 
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149, one of which is shown in Fig. 3 admit 
air to the fuel channel 141, the entering air 
forming an emulsion with the fuel which is 
sues from passages 146, 147, and 148 into the 
primary mixture passages. 
The reason for admission of air to the 

fuel channel 141 is to prevent the high suc 
tion maintained in the primary carburetors 
acting to draw fuel from the dashpot cylin 
der independently of the pumping action of 
the piston 106. It will be understood that 
under all conditions of operation a very con 
siderable degree of suction is maintained in 
the primary mixing chambers and unless the 
fuel delivery passage between the dashpot 
cylinder and the primary mixture passage 
be vented to atmosphere at some point there 
in, this high suction would operate to lift 
fuel from the dashpot cylinder at all times, 
whereas it is desirable to deliver fuel from 
the dashpot cylinder to the primary mixture 
passage only when the throttle is opened to 
cause downward motion of the piston 106. 
By admitting air to the fuel channel 141 the 
suction effective to lift fuel through conduit 
140 is never great enough to lift the fuel to 
the channel 141, but is sufficient to lift the 
fuel only to some point intermediate the dashpot cylinder and said channel, prefer 
ably to a point immediately below the chan 
nel. 
When the throttle is opened the suction in 

the air chamber 80 is increased and air valve 
77 and piston 106 are forced downwardly 

; forcing fuel upwardly through conduit 140 
and outlets therefrom to the primary mix 
ture passages during the downward move 
ment of the piston, air being mixed with the 
fuel in channel 141 as previously described. 
If the dashpot cylinder is provided with the 
above mentioned by-pass pumping action 
continues only as long as the piston 106 is 
in position to close the upper ends of the 
by-pass. As soon as the by-pass is uncov 
ered the pumping action ceases and further 
downward movement of the piston operates 
merely to force fuel from the lower part of 
the cylinder through the by-pass to the up 
per part of the cylinder. 

In addition to the above described de 
vices operating to enrich the mixture for 
acceleration, means are provided for supply 
ing additional fuel at higher speeds by open 
ing the fuel valve 49 previously referred to. 
This means comprises an arm 150 pivoted at 
151 on the outside of housing 18 as shown in 
Fig. 8. Projecting from the opposite end of 
the arm 150 is a pin 152 which is received 
in a bore in an enlarged head 153 into which 
the valve 49 is screwed. A cam 154 is fixed 
on the spindle 67 projecting from the op 
posite end of the throttle shaft 65 to that 
on which its operating arm 98 is secured, and 
cooperating with this cam is a roller 155 
mounted for rotation on a pin projecting 

1,883,096 

from the arm 150. A considerable portion 
of the cam is concentric relative to its oper 
ating shaft so that it is ineffective to raise 
arm 150 to open the fuel valve until a certain 
predetermined speed is reached, for exam 
ple an engine speed corresponding to a vehic 
ular speed of 20-25 miles per hour. By 
using a cam of different shape the engine 
speed at which the fuel valve begins to open 
may be regulated as desired. Also by ad 
justing the valve in its head 153 the normal 
position of the valve prior to its opening 
movement by arm 150 may be determined. 
The secondary mixing chambers comprise 

Venturi tubes 160 or other flow accelerating 
elements. There are three of these venturis 
160 which are identical in construction and 
are positioned in the branches 11, 12 and 13 
of the manifold 10, in such relation to the 
primary mixing tubes, that the point of 
greatest depression or suction in each Wen 
turi tube is immediately adjacent the outlet 
end of the primary mixing tube associated 
therewith. Each venturi is provided with 
an annular projecting rib 161 which fits, 
when the manifold is attached to the engine 
block, both in the engine intake port and in 
a recess 162 in the end of the associated 
branch of the manifold, the rib engaging 
shoulders 163 and 164 in the manifold and 
intake port respectively, when the venturi 
is in position. A channel 165 is formed in 
the outer wall of said venturi, at the bottom 
of the element when the device is assembled, 
to permit any fuel which precipitates out 
of the mixture and collects on the Wall of 
the manifold branch to flow into the engine 
intake port. The Venturi tubes cause the 
air entering the air manifold to move past 
the ends of tubes 70, 75 and 76 at high ve 
locity creating in each of the tubes a high 
suction at all times. 

It will be understood that while the de 
vice, for retarding the passage of air through 
the secondary air passage. On opening of the 
air throttle, which constitutes the present 
invention, is disclosed, for convenience, in 
this application as embodied in a charge 
forming device having means for enriching 
the primary mixture, the invention is in 
no way limited to such a charge forming 
device. Such invention will produce desir 
able results when embodied in a charge form 
ing device in which enriching fuel is not 
injected into the primary mixture concur 
rently with the retardation of air flow 
through the secondary air passage. It will 
be clear that such air should not be permit 
ted to reach the secondary mixing chambers 
on opening of the air throttle, before the 
increased quantity of primary mixture re 
sulting from opening of the primary throt 
tle reaches said mixing chambers, whether 
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It will be understood that, while the valve 
96 has been shown and described herein as 
off center with respect to its operating shaft 
97, so that said valve is opened in part by 
engine suction, said shaft may be at the 
center of the valve and the latter opened 
entirely by the action of the spring 23 if 
such construction be desired. 
While the form of embodiment of the 

present invention as herein disclosed, con 
stitutes a preferred form, it is to be under 
stood that other forms might be adopted, 
all coming within the scope of the ciaims 
which follow. 
What is claimed is as follows: 
1. A charge forming device for internal 

combustion engines having in combination, a 
mixing chamber, a fuel inlet therefor, a throt 
tle controlling the flow of mixture from said 
mixing chamber, a secondary air passage ad 
Initting air to said hixing chamber, a main 
air port admitting air to said mixing cham 
ber and secondary air passage, means in said 
secondary air passage operated by the engine 
suction for retarding the flow of air through 
said passage, and means operated by the suc 
tion anterior to said last mentioned means for 
controlling its operation. 

2. A charge forming device for internal 
combustion engines having in combination, 
a secondary mixing chamber, a primary car 
buretor for supplying a primary fuel inix 
ture thereto, a throttle controlling the flow 
of mixture from the said inixing chamber, 
a secondary air passage conveying air to said 
secondary mixing chamber for dilution of 
said primary mixture, means in said second 
alry air passage operated by engine suction 
for retarding the flow of air through said 
secondary air passage, and means operated 
by the suction in the secondary air assage 
for controlling the operation of said last . 

mentioned means. 
3. A charge forming device for internal 

combustion engines having in conibination, 
a secondary mixing chamber, a primary car 
buretor for supplying a primary fuel mixture 
thereto, an air inlet port for supplying aii 
to said primary carburetor and said second 
ary mixing chanaber, a passage conveying 
air from said air port to said secondary mix 
ing chamber, a valve in said passage regulat 
ing the flow of air to said secondary mixing 
chamber independent of said primary car 
buretor, and means operated by the suction 
in the secondary air passage to retard; the 
opening movement of said valve. 

4. A charge forming device for internal 
combustion engines having in combination, 
a secondary mixing chanbei, a primary car 
buretor supplying fuel mixture thereto, a 
secondary air passage admitting air to said 
secondary mixing chamber, a nanually op 
erable throttle in said secondary air passage, 
an automatic valve in said passage, and means 
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operated by the suction in the secondary air 
passage for retarding the opening movement 
of said automatic valve. 

5. A charge forming device for internal 
combustion engines having in combination, 
a secondary mixing chamber, a primary car. 
buretor supplying fuel mixture thereto, a 
primary throttle controiling the flow of fuel 
mixture, a secondary air passage admitting 
air to said secondary mixing chamber, a man 
ually operable throttle in said secondary air 
passage, an automatic valve in said passage, 
means opening said valve as the primary 
throttle is opened, and means operated by en 
gine suction for retarding the opening move 
ment of said automatic valve. 

6. A charge forming device for internal 
combustion engines having in combination, 
a secondary mixing chamber, a primary car 
buretor supplying fuel mixture thereto, a 
primary throttle controlling the flow of fuel 
mixture, a secondary air passage admitting 
air to said secondary mixing chamber, a man 
ually operable throttle in said secondary air 
passage, an automatic valve in said passage, 
said valve being opened by a spring and en 
gine suction on opening movement of the pri 
mary throttle and means also operable by en 
gine suction for retarding the opening move 
ment of said valve. 

7. A charge forming device for internal 
combustion engines having in combination, a 
secondary mixing chamber, a primary car 
buretor supplying fuel mixture thereto, a sec 
ondary air passage admitting air to said sec 
ondary mixing chamber, a manually oper 
able throttle in said secondary air passage, an 
automatic valve posterior to the throttle and 
subject to engine suction, and means operated 
by the suction in the air passage for retard 
ing the opening movement of said valve. 

8. A charge forming device for internal 
combustion engines having in combination, a 
Secondary mixing chamber, a primary car 
buretor supplying fuel mixture thereto, a 
primary throttle controlling the flow of fuel 
mixture, a secondary air passage admitting 
air to said Secondary mixing chamber, a man 
ually operable throttle in said secondary air 
passage, an automatic valve in said passage, 
means for opening said valve as the primary 
throttle is opened, and means operated by en 
gine suction for holding said valve closed 
while the throttle is closed and retarding the 
opening movement of said valve as the 
throttle is opened. 

9. A charge forming device for internal 
combustion engines having in combination, 
a secondary mixing chamber, a primary car 
buretor supplying fuel mixture thereto, a 
primary throttle regulating the flow from 
said primary carburetor, a secondary air pas 
sage admitting air to said secondary mixing 
chamber, a secondary throttle valve control 
ling the flow through said secondary air pas 
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Sage, an automatic air valve also controlling 
the flow through said secondary air passage, 
and means operable by engine suction for re 
tarding the opening movement of said auto 
matic vaive. 

10. A charge forming device for internal 
combustion engines having in combination, a 
secondary mixing chamber, a primary car 
buretor Supplying fuel mixture thereto, a 
primary throttle regulating the flow from 
said primary carburetor, a secondary air pas 
Sage admitting air to said secondary mixing 
chamber, a secondary throttle valve control 
ling the flow through said secondary air pas 
Sage, common operating means for said throt 
tles, an automatic air valve also controlling 
the flow through said secondary air passage, 
and means operable by engine suction for re 
tarding the opening movement of said auto 
matic valve. 

11. A charge forming device for internal 
combustion engines having in combination, a 
secondary mixing chamber, a primary carbu 
retor supplying fuel mixture thereto, a pri 
mary throttle regulating the flow of mixture 
from said primary carburetor, a secondary 
air passage admitting air to said secondary 
mixing chamber, a secondary throttle valve 
controlling the flow through said secondary 
air passage, common operating meains for said 
throttles constructed to partially open the 
primary throttle before the secondary throt 
tle starts to open, and means operable by en 
gine suction for retarding the flow through 
said secondary air passage on opening move 
ment of said secondary throttle. 

12. In a charge forming device for a multi 
cylinder engine having a plurality of intake 
ports, the combination of an air manifold 
having branches leading to said intake ports, 
a plurality of primary carburetors, one asso 
ciated with each branch of the air manifold 
to supply fuel mixture thereto, a single air 
intake passage admitting air to said mani 
fold, a throttle for controlling the flow 
through said passage, an automatically oper 
ated valve for modifying the effect of said 
throttle, and means operable by engine suc 
tion for retarding the opening movement of 
said valve. 

13. A charge forming device for internal 
combustion engines having in combination, a 
plurality of secondary mixing chambers, a 
plurality of primary carburetors for supply 
ing primary mixture thereto, conduits for 
conveying said primary mixture to the sec 
Ondary mixing chambers, a secondary air 
passage admitting air to said secondary mix 
ing chambers, a throttle for controlling the 
flow of air through said secondary air pas 
Sage, and automatic means operable by engine 
suction on opening of said throttle to retard 
the flow of air through said secondary air 
passage, whereby a decrease in vacuum at the 
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outlets of said primary mixture conduits is 
prevented. 

14. A charge forming device for internal 
combustion engines having in combination, a 
secondary mixing chamber, a primary car 
buretor supplying fuel mixture thereto, a sec 
Ondary air passage admitting air to said sec 
Ondary mixing chamber, a throttle therein, 
an air inlet port supplying air to both said 
primary carburetor and secondary air pas 
Sage, means retarding the flow of air through 
said air inlet port on opening movement of 
the throttle, and independent means operable 
by engine suction for retarding the flow 
through said secondary air passage on open 
ing of said throttle. 

15. A charge forming device for internal 
combustion engines having in combination, 
a secondary mixing chamber, a primary car 
buretor for supplying fuel mixture thereto, 
a secondary air passage for admitting air to 
said Secondary mixing chamber, an automatic 
valve controlling the flow of air through said 
passage, a dashpot for retarding the opening 
movement of said valve and means communi 
cating the suction of the secondary air pas 
Sage to said dashpot to control the operation 
thereof. 

16. A charge forming device for internal 
combustion engines having in combination, a 
Secondary mixing chamber, a primary carbu 
retor for supplying fuel mixture thereto, a 
Secondary air passage for admitting air to 
said secondary mixing chamber, an automatic 
valve controlling the flow of air through said 
passage, a dashpot for retarding the opening 
movement of said valve, said dashpot com 
prising a cylinder, a piston therein connected 
to said valve, and means for communicating 
the suction of the secondary air passage to 
said cylinder, whereby the movements of said 
piston and valve are controlled by the suction 
communicated to said cylinder. 

17. A charge forming device for internal 
combustion engines having in combination, 
a secondary mixing chamber, a primary car 
buretor for supplying fuel mixture thereto, a secondary air passage for admitting air to 
said secondary mixing chamber, a throttle for 
controlling the flow through said air passage, 
an automatically operated valve in said pas 
sage, means controlling the operation of said 
valve comprising a dashpot and a suction con 
nection extending from the cylinder of said 
dashpot to the secondary air passage on the 
engine side of the throttle, whereby the valve 
is held closed when said throttle is closed 
but is permitted to open as the throttle is 
opened and the vacuum posterior to said 
throttle is reduced. 

18. A charge forming device for internal 
combustion engines comprising a secondary 
mixing chamber, a primary carburetor for 
supplying a primary fuel mixture thereto, 
a primary throttle for controlling the flow 
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of fuel mixture, a secondary air passage sup 
plying air to said secondary mixing chamber, 
an air throttle therein, a suction operated 

ge for retarding the 
flow of air therethrough, and means oper 
ated by the suction in the air passage pos 
terior to the air throttle for controlling the 
operation of said valve. 

19. A charge forming device for internal 
combustion engines comprising a plurality 
of secondary mixing chambers, a plurality 
of primary carburetors for supplying a pri 
mary mixture of fuel and air to said secon 
dary mixing chambers, a single secondary 
air passage for supplying air to all of said 
secondary mixing chambers, a manually op 
erable throttle therein, a suction operated 
valve therein adapted to retard the flow of 
air therethrough on opening movements of 
the throttle, and suction operated means for 
retarding the opening movement of said 
valve. 

20. A charge forming device for internal 
combustion engines comprising a plurality 
of secondary mixing chambers, a plurality 
of primary carburetors for supplying a pri 
mary mixture of fuel and air to said sec 
ondary mixing chambers, a single secondary 
air passage for supplying air to all of said 
secondary mixing chambers, a manually op 
erable throttle therein, a suction operated 
valve therein adapted to retard the flow of 
air therethrough on opening movements of 
the throttle, and means operated by the suc 
tion in said secondary air passage for retard 
ing the opening movements of said valve. 

21. A charge forming device for internal 
combustion engines comprising a plurality 
of secondary mixing chambers, a plurality 
of primary carburetors for supplying a pri 
mary mixture of fuel and air to said sec 
ondary mixing chambers, a single secondary 
air passage for supplying air to all of said 
secondary mixing chambers, a manually op 
erable throttle therein, a suction operated 
valve therein adapted to retard the flow of 
air therethrough on opening movements of 
the throttle, and means operated by the suc 
tion in the air passage between the throttle 
and the suction operated valve for retarding 
opening movements of the latter. 
In testimony whereof Ihereto affix my sig 

nature. 
WILFORD H. TEETER. 


