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PATENT OFFICE 
FRED E, ASELTINE, OF DAYTON, OHIO, ASSIGNOR, BY MESNE ASSIGNMENTS, TO DELCO 

PBoDUCTs coRPORATION, of DAYTON, Ohio, A. CORPORATION OF DELAwARE 
CBARGEE FORMING DEVICE 

Application filed June 20, 1928, Serial No. 286,975. Renewed April 27, 1933. 
This invention relates to charge forming 

devices for multicylinder internal combus 
tion engines and more particularly to that 
type of charge forming device comprising a 

5 plurality of primary fuel mixing chambers, 
one for eachintake port of the engine and cooperating respectively with a plurality of 
secondary mixing chambers each located ad 
jacent an engine intake port, while receiv 

: ing fuel mixture from a pipe connected with 
one of the primary mixing chambers and re 
ceiving air when required through one branch 
of an air manifold which supplies air to all 
of the secondary mixing chambers. The air 

15 entering the manifold and the flow of fluid 
through the secondary mixing chambers is 
controlled primarily by a single air throttle, 
and the primary carburetors are supplied 
with fuel by means of a single fuel duct lead 

20 ing to a common float bowl. 
xamples of charge forming devices of 

this type are shown in the copending appli 
cations of W. H. Teeter, Serial No. 221,372 
filed Sept. 22, 1927, and W. H. Teeter and 

25 Fred E. Aseltine, Serial No. 221,371 filed Sept. 22, 1927. 
The general objects of the devices disclosed 

in the above mentioned applications are to 
provide a fuel mixture having proper pro 

30 portions of fuel and air under all operating 
conditions and to secure equal distribution 
of this mixture to the various engine cylin 
ders. To accomplish these objects various 
mixture proportioning means are provided 

35 including means operable to enrich the mix 
ture on opening movements of the throttle 
in order to increase the power to facilitate 
acceleration. 

It is the primary object of the present in 
40 vention to provide novel and improved means 

to enrich the mixture which is more positive 
in its action, simpler in construction and op 
erable more nearly simultaneously with the 
opening of the throttle than devices of this 

45 character heretofore known. 
It is an additional object of the invention 

to provide a means for enriching the fuel 
mixture which is operable on rapid opening 
movements of the throttle, but is ineffective 

50 when the throttle is opened slowly. 

It is a further more specific object of the 
invention to provide means, positively oper 
ated on opening of the throttle for forcing 
additional fuel for acceleration into the mix 
ture passages at a point adjacent the engine 
intake ports so that such additional fuel shall 
be supplied to the engine intake ports on 
opening of the throttle with no appreciable 
delay and equal distribution of this addi 
tional fuel shall be secured. 

It is an additional object of the invention 
to provide means for forming a homogeneous 
mixture of this additional fuel with the nor 
mal mixture to prevent large particles of 
fuel in the liquid state being carried into the engine cylinders. 
These objects are accomplished according 

to the present invention by the provision of a 
fuel pump comprising a pump piston con 
nected to the throttle operating mechanism 
for direct operation thereby as the throttie is 
opened and provided with a fuel delivery con 
duit extending from the pump cylinder and 
having branches, one of which extends to each 
primary mixing chamber adjacent the engine 
intake ports. Means are provided to close 
the delivery conduit except during the pump 
ing stroke of the pump piston to prevent the 
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suction in the secondary mixing chambers 
drawing fuel from the delivery conduit, and 
to prevent any return of the fuel in the de 
livery conduit to the pump cylinder when sta 
tionary or during its non-pumping stroke. 

Further objects and advantages of the pres 
ent invention will be apparent from the foll 
lowing description reference being had to 
the accompanying drawings, wherein a pre 
ferred form of embodiment of the present in 
vention is clearly shown. 
In the drawings: - 
Fig, 1 is a plan view of the present inven 

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. 5 is a fragmentary section online 5-5 of Fig. 3. 
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Fig. 6 is a detail view of the primary throt 
tle valve. 

Fig. 7 is a side elevation of the main car 
buretor 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 section through a secondary mix 
ing chamber on the line 9-9 of Fig. 2. 

Figs. 10 and 11 are detail sections at right 
angles to each other of the float valve mecha 
nism and fuel inlet 
thereby. 

Fig. 12 is a section online 12-12 of Fig. 3. 
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 struc 
ture. The branches 11, 12 and 13 are each 
provided with an attaching flange 16, for at 
taching the manifold to the engine block in 
the conventionalmanner. 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, at 
tached by screws 19 to the flange 17. An air 
inlethorn 20, the flow of air through which is 
regulated in a manner later described, is se 
cured in position over an opening in the up 
per wall of said housing by screws 22 which 
pass through flanges 23 and 24 on the horn 
and housing respectively. A casting 25 hav 
ing certain dashpot chambers and fuel pas 
Sages, described in detail hereinafter, formed 
therein is secured by screws 26 to the lower 
Wall of the main housing 18, a gasket being 
provided between the castings to make a tight 
joint, and a sheet metal fuel bowl 27 is held 
tight against a shoulder 28 on said main hous 
ing 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 from a main source of 

Supply (not shown) is adapted to communi 
cate with a bore 32 formed in the wall of 
housing 18. The bore 32 connects with a 
bore 33 which communicates with a vertical 
bore 34 in the casting 25. A plug 35 is 
Screwed into the lower end of bore 34 and is 
provided with lateral fuel outlets 36 admit 
ting fuel to the fuel bowl 27. Cooperating 
with a valve seat 37 formed in said plug is a 
valve 38 controlled by a float 39 pivoted at 
40 and operating in the usual manner to 
maintain a substantially constant fuel level 
in the bowl 27. 

passage controlled 
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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 E. main housing which 
may be termed the distributor block. The 
construction of the distributor block and 
cooperating elements comprising the primary 
carburetors will be more fully described 
hereinafter. To permit the fuel to flow from 
the fuel bowl to the primary nozzles 42 the 
casting, 25 is provided with a vertical fuel 
channel 44 which communicates at its upper 
end with a horizontal fuel canal 45 which con 
nects 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 flow 
ing to the fuel nozzles 42 up to a certain pre 
determined engine speed, for example that 
corresponding to a vehicular speed of 20 
miles per hour passes through the meter 
ing orifice 47. For higher speeds than said 
predetermined speed fuel is also admit 
ted to the fuel channel 44 through an orifice 
48 controlled by a fuel valve 49, operated in 
a manner fully described hereinafter, and 
thence through a horizontal channel 50, con 
necting with the lower end of channel 44. 

Fuel is lifted from the fuel bowl through 
the nozzles 42 to the primary mixing cham 
bers by the suction therein. hen the throt 
tle is moved toward closed position to reduce 
the engine speed there is a sudden reduction 
in suction on the vertical column of fuel be 
tween the fuel bowl and the nozzle which 
might permit this column of fuel to drop suf 
ficiently to cause a temporary fuel starving 
of the engine unless means were provided to 
prevent the dropping of such column of fuel. 
To prevent this action a check valve 51 is re 
ceived in an enlarged chamber 52 at the junc 
tion of channels 44 and 45 and on reduction 
of suction in the primary mixing chambers 
seats on the bottom of such chamber, pre 
venting downward flow through the chan 
nel 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 
53. 
Each primary fuel nozzle is shown herein 

as provided with a main fuel outlet in the top 
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of the nozzle and a secondary fuel outlet com 
prising two holes 54 and 55 formed in the 
vertical wall of the nozzle and diametrically 
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 
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55, flowing from such orifices by action of and 72, however, which communicate with gravity. Each fuel nozzle is provided with 
a restricted fuel metering orifice 56. 
In the device disclosed herein the central 

portion of the main casting constitutes the 
distributor block and is indicated by the ref 
erence numeral 60 in Fig. 3. The distributor 
block has three primary mixture passages 61, 
62, 63 formed therein, these passages being 
parallel to each other and close together as 
indicated in Figs. 4 and 5. Each of these 
passages registers with a corresponding pas 
sage formed in the manifold casting, the 
middle one of which is a straight passage in 
alignment with the primary mixture pas 
Sage 62 and receiving a tube 70 which conveys 
primary mixture to the secondary mixing 
chamber formed in the middle outlet branch 
12 of the manifold. The other two passages 
which register with the primary mixture 
passages 61 and 63 are of angular shape and 
at their outlet ends receive pipes 1 and 72, 
more fully described hereinafter which con 
veys the primary mixture to the secondary 
mixing chambers formed in the branches 11 
and 13 of the manifold respectively. These 
passages which receive the primary mixture 
delivery pipes are of substantially the same 
construction as are the corresponding pas 
sages in the copending application 221,371 
with one exception. In this device these pas 
sages are formed in the manifold while in 
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the copending application such passages are 
formed in the main carburetor unit. 
The inlet ends of the primary mixture 

passages where the fuel nozzles project into 
such passages are of larger diameter than 
the outlet ends thereof and between the in 
let and outlet end of each passage its cross 
sectional area is constricted as indicated at 
64, in order to reduce the velocity of the air 
passing the nozzle for a purpose later set 
forth. The flow of mixture through pas 
sages 61, 62 and 63 is controlled by a single 
throttle valve 65 extending across all of said 
passages at a point intermediate the above 
mentioned constriction and the outlet'ends 
of said passages. The throttle is provided 
with grooves' 66 which register with the pri 
mary mixture passages 61, 62 and 63 and is 
journalled in the walls of the main hous 
ing 18. Spindles 67, integral with the throttle 
project from each end of the throttle outside 
the walls of housing 18 and support certain 
valve operating devices more fully described 
hereinafter. A groove 68 is provided in the 
throttle which cooperates with the inner end 
of a screw 69 adjustable in the casting, to 
prevent longitudinal movement of the 
throttle. 
As above stated the primary mixture de 

livery tube 70 associated with the middle 
branch of the manifold is secured in the 
manifold itself in alignment with the middle 
primary mixture passage 62. The pipes 1 

the mixture passages 61 and 63 are con 
nected at their delivery ends to 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, 
similar to the tube 70 and secured in the 
manifold branches 61 and 63 respectively in 
any desirable manner. Primary mixture is 
drawn by engine suction from the primary 
mixing chambers through the pipe connec 
tions above described, and tubes 70, 75 and 76 
to the secondary mixing chambers in which 
said tubes terminate, and in which the pri 
mary mixture is mixed with additional air 
under certain operating conditions more 
specifically described later. 

Substantially all the air entering the car 
buretor flows through the air horn 20, the 
flow therethrough being controlled by a main 
air valve 77, normally held against a seat 78 
by a spring 79. Air flows past the valve 77 
to a main air chamber 80 formed in the hous 
ing 18. An air conduit 81 controlled by a 
valve mechanism hereinafter described con 
nects the air chamber with the main air 
manifold, while an orifice 82 in the floor of 
the air chamber permits a flow of air from 
the chamber 80 to the primary carburetors. 
When the carburetor is choked to start the 

engine the air valve 77 is held against its seat 
by means presently described to completely 
close the main air inlet. To provide sufficient 
air to carry the starting fuel from the pri 
mary nozzles to the engine when the car 
buretor is choked as described, an air inlet 
83 is provided. This inlet is an elongated 
slot formed in a plate 84 secured to the 
housing 18 as shown in Fig. 3. 
The main air valve 77 is adjustably se 

cured on a stem 86 slidably mounted in a 
uide sleeve 87 fixed in the main housing 18. 
urrounding the guide sleeve 87 is a slidable 

sleeve 88, 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 to choke the carburetor. This means 
comprises an arm 90 secured to a rock shaft 
91 rotatably mounted in the wall of the main 
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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. 
projects 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 operating 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 adjust 
ment of the stop screw the normal position 
of the sleeve 88 may be determined to regu 
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late the tension of spring 79. Ordinarily 
the stop screw is so adjusted that the main 
air valve will open slightly during idling. 
Owing to the relative sizes of the air inlet 

orifice 82 and the total area of the constric 
tions 84 in the primary mixture passages, the 
velocity of flow past the nozzles increases 
but little at idling or other engine operation 
at speeds lower than that corresponding to 
a vehicular speed of substantially 15-20 
miles per hour on a level with the result that 
at speeds below that mentioned the velocity 
is insufficient to build up a velocity head at 
the nozzles which will cause sufficient flow 
therefrom to form a super-rich primary mix 
ture, the mixture formed in the primary mix 
ture passages at the above mentioned engine 
speeds being of properly combustible propor 
tions and being conveyed to the engine cyl 
inders without dilution by admixture with 
additional air. At higher engine speeds the 
capacity of the primary mixture passages is 
insufficient to supply a sufficient quantity of 
fuel mixture to satisfy the volumetric re 
quirements of the engine, and the velocity 
head builds up so rapidly that the primary 
mixture would become super-rich if means 
were not provided to compensate therefor. 
To offset the effect of the velocity head and 
to supply a sufficient quantity of fuel mix 
ture at speeds higher than that above re 
ferred to the air passage 81 leading from the 
chamber 80 to the main air manifold is 
opened as described hereinafter to admit 
additional air which is mixed with the pri 
Ey mixture in the secondary mixing cham 

S. 

Flow of air from the chamber 80 to the 
secondary mixing chambers is controlled by 
a manually operable butterfly throttle 94 
fixed on a shaft 96 which is journalled in the 
wall of housing 18 and is operated simultane 
ously with the throttle 65 by operating con 
nections hereinafter described. 
The operating connections for the throttle 

valves will now be described. Fixed on the 
end of one of the throttle spindles 67 out 
side the housing 18 is an operating arm 98 
having a hole in its free end to be connected 
to some suitable form of operating connec 
tion extending to a point convenient to the 
operator of the vehicle. This operating 
arm 98 is connected through a lost motion 
connection to an arm 99 secured by a split 
clamp to the end of shaft 94 outside the cas 
ing. An operating link 100 is pivotally con 
nected to the arm 98, and a pin 101 project 
ing from the free end of arm 99 projects 
through a slot 102 in the link 100. A regu 
lating screw 103 is threaded in lugs 104 pro 
jecting from the operating link and may be 
adjusted to regulate 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 connected at one end to the upper end 
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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 posi 
tion shown in Fig. 9, with the pin 101 in 
engagement with screw 103. As the operat 
ing arm 98 is rotated in a counter-clockwise 
direction to open the primary throttle valve 
65 the link 100 moves downwardly to a posi 
tion where the upper end of slot 102 strikes 
pin 101 before the operating 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 move 
ment of the primary throttle and adjustment 
of said screw regulates the throttle opening 
at idling. 
On opening movement of either throttle 

valve the suction below the air valve 77 is 
increased and the air valve is opened against 
the tension of its spring permitting an in 
rush of air to the secondary mixing chambers 
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 accelera 
tion, but in this particular embodiment of the 
invention opening of the air valve is not re 
tarded to that extent. 
A dash pot is provided for retarding the 

opening of the air valve as above described 
comprising a piston 106 secured to the lower 
end of the air valve stem 86 in any desirable 
manner, as by a nut 107, and adapted to slide 
in a cylinder 108 formed in the casting 25. 
This dash pot is of ordinary conventional 
form and need not be described in detail 
herein. 
According to the present invention a fuel 

pump is provided which is operated by the 
throttle on opening movement thereof to 
supply additional fuel to enrich the mix 
ture for acceleration. This pump comprises 
a cylinder 110 cast integral with the dash 
pot cylinder 108 as shown in Fig. 4, and hav 
ing its lower end closed by a removable plug 
111. A pump piston 112 has a sliding fit 
within the cylinder and is connected to the 
primary throttle for operation therewith b 
means of a rod 113 connected at its lower end, 
in any desirable manner, to the piston 112, 
and at its upper end pivotally connected to 
a link 114, the upper end of which is piv 
otally connected between the arms 115, com 
pfising the bifurcated free end of a lever 
116, the other end of which is secured to one 
of the spindles 67 projecting from the pri 
mary throttle by any suitable means such as 
a set screw 117. 
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The plug 111 is provided with a passage 
118 connecting the interior of cylinder 110 
with the fuel bowl and serving to admit fuel 
to the cylinder on the upward stroke of the 
pump piston 112. The passage 118 has an 
enlargement 119 at its upper end forming a 
valve chamber in which a check valve 120, 
operating to close the passage 118 on down 
ward movement of the piston 112, is received. 
A reduced portion 122 of the plug 111, 

having a central bore 123 therein projects 
downwardly from the main body of the plug 
and the bore is closed by a cap 124 screwed on 
the end of the reduced portion 122. A re 
stricted orifice 125 connects the bore 123 with 
the interior of the cylinder 110 and a fuel 
delivery conduit 126 is secured in the wall 
of the reduced portion 122 and communi 
cates with the said bore 123. 
Flow of fuel from the pump cylinder 110 

to the bore 123 and the delivery conduit 126 
is controlled by a valve 127 received within 
the bore and connected by a wire 128 to a 
small piston 129 which slides within a recess 
130 formed in the piston 112. A spring 131 
surrounds the wire between the bottom of 
the piston 129 and the plug 111, said spring 
tending at all times to lift the piston 129 and 
close the valve 126. The function of the 
valve 127 will be more specifically pointed 
out hereinafter. 
The pump delivery conduit 126 extends 

through that part of the main housing which 
constitutes the top of the float bowl and im 
mediately above the bowl said conduit con 
nects with a header 132 from which extend 
three separate delivery conduits 133, 134 
and 135 which connect with the three outlet 
branches of the manifold 11, 12 and 13 re 
spectively. To facilitate assembling any 
well known form of coupling means, such 
as a union may be provided in each conduit 
133, 134 and 135 if desired. The delivery 
ends of the conduits 133,134 and 135 are bent 
upwardly as indicated in Fig. 3, and said 
delivery ends extend obliquely through the 
attaching flanges 16 and through Venturi 
tubes 136 which form the secondary mixing 
chambers, terminating flush with the inner 
surface of said venturis and at a point sub 
stantially adjacent the point of greatest 
suction therein. The pump delivery con 
duits could, obviously, extend into the Ven 
turi tubes 136 rather than terminate with the 
wall, but these tubes projecting into the 
Wenturi tubes would tend to produce some 
disturbance in the air flow adjacent the de 
livery end of the primary mixture tubes 
which might affect the operation of said 
tubes to some extent. For this reason the 
construction disclosed herein is deemed more, 
desirable, because by terminating the tubes 
133,134 and 135 flush with the inner surface 

65 of the Venturi tubes 136 the tubes do not dis 

- S 

turb the flow of air through the secondary 
mixing chambers. 

It will be clear that the suction and the 
rate of flow through the Wenturi tubes at the 
point where the conduits 133, 134 and 135 
terminate is at all times high and when the 
main air throttle is open the velocity of flow 
through the Venturi tubes is particularly 
great. Owing to the presence of a high 
vacuum and high air velocity at the outlets 
of the pump delivery conduits the fuel issu 
ing therefrom will be partly vaporized and 
the unvaporized particles which remain will 
be thoroughly mixed with the mixture pass 
ing said outlets. 
Owing to the large size of the air passage 

81, which is necessary to supply the neces 
sary quantity of fuel mixture to meet the 
engine demands at full open throttle, and 
the resulting increase in the quantity of air 
admitted per degree of opening of throttle 
94, the effect of velocity head on the jets 
is more than offset and the mixture would 
become too lean subsequent to the opering 
of throttle 94 unless means were provided 
to supply additional fuel. This means com 
prises the valve 49 previously referred to 
which is opened subsequent to the opening 
of throttle 94 by mechanism which will now 
be described. This mechanism includes an 
arm 137 pivoted on a pin 138 projecting. 
from the housing 18 as shown in Fig. 8. Pro 
jecting from the opposite end of the arm 137 
is a pin 139 which is received in a slot in an 
enlarged head 140 screwed on the upper end 
of the valve 49 and held in adjusted posi 
tion by a lock nut 141. A cam 142 is adjust 
ably secured by a set screw 143 to one of the 
spindles 67, projecting from the primary 
throttle and engages a roller 144 rotatable 
on a pin 145 projecting from the lever 137 
to open the valve 49 as the throttle opens. 
A considerable portion of the cam is concen 
tric relative to its operating shaft so that 
it is ineffective to open the fuel valve until 
a certain predetermined engine speed is 
reached, for example a speed corresponding 
to a vehicular speed of substantially 20 miles 
per hour on a level. By employing a cam of 
different shape or by changing the adjust 
ment of the cam or the head 140, the engine 
speed at which the valve begins to open 
and the rate of opening movement of the 
valve relative to the movement of the throttle 
may be varied. 
The secondary mixing chambers comprise 

the Venturi tubes 136 previously referred to. 
There are three of these venturis which are 
identical in construction and are positioned 
in the branches 11, 12 and 13 of the mani 
fold in such relation to the tubes 70, 75 and 
76 that the point of greatest depression or 
suction in each venturi is immediately ad 
jacent the outlet end of the tube associated 
therewith. Each venturi is provided with an 180 
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annular rib 150 which fits when the mani 
fold is attached to the engine block, in the 
intake port and in a recess 151 in the asso 
ciated branch of the manifold, being clamped 
between shoulders 152 and 153 on the mani 
fold and engine block respectively. The 
Venturi tubes cause the air passing the tubes 
70, 75 and 76 to assume high velocity creat 
ing in each tube a high suction at all times. 
The operation of the above described 

pump mechanism is substantially as follows: 
On any rapid opening of the primary throt 
tle and consequent rapid downward move 
ment of the piston 112 the pressure effective 
on the piston 129 and valve 127, which nor 
mally is closed, is enough to open the valve 
substantially simultaneously with the begin 
ning of the movement of piston 112. The 
valve 127 is closed as soon as the piston 112 
comes to rest at the end of any pumping 
stroke and is held closed by the spring 131 
during any upward movement of piston 112, 
so that the fuel in the delivery conduits can 

25 
not run back to the pump cylinder after a 
pumping operation. Moreover the closing 
of this valve prevents, the suction in the 
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secondary mixing chambers acting to draw 
fuel from the delivery conduits when the 
pump pistonis stationary or moving upward 
ly. Therefore the delivery conduits are al 
ways kept full of fuel by means of valve 
127, and said valve being opened, as above 
described, substantially as soon as any rapid 
downward movement of the pump piston 
begins, the pump is available to force addi 
tional fuel into the secondary mixing cham 
bers substantially with the beginning of 
any rapid opening movement of the primary 
throttle, and, since the secondary mixing 
chambers are partly within the engine in 
take ports, this additional fuel is carried 
into the engine cylinders without any per 
ceptible delay. 
On a very slow opening of the throttle the 

injection of additional fuel into the mixture 
is not desirable and the valve 12 operates 
to render the pump ineffective during such 
throttle movement. There is certain leak 
age of fuel past the pistons 112 and 129, so 
that when the piston 112 moves downward 
very slowly this leakage is enough to prevent 

cient pressure on pis 
ton 129 and valve 127 to collapse the spring 
131 and open said valve. The valve there 
fore remains closed during slow opening of 
the throttle, rendering the pump ineffective. 
It will be clear from the above that the valve 
127 performs two functions, that just de 
scribed and, in addition, operates to maintain 
the delivery conduits full of fuel at all times, 
so that the pump is operative to supply ad 
ditional fuel to the engine cylinders substan 
tially simultaneously with the beginning of 
any rapid opening of the throttle. The pump 
continues to supply additional fuel through 
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E. the entire opening movement of the throt 
e. 

While the form of embodiment of the pres 
ent invention as herein described, constitutes 
a preferred 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 

combustion engines comprising, a secondary 
mixing chamber, a primary mixture passage 
adapted to deliver a primary mixture of fuel 
and air thereto, air and fuel inlets therefor, 
a throttle, and means for supplying addition 
alliquid fuel to the secondary mixing cham 
ber on opening movements of the throttle. 

2. A charge forming device for internal 
combustion engines comprising, a secondary 
mixing chamber, a primary mixture passage 
adapted to deliver a combustible primary 
mixture of fuel and air thereto, air and fuel 
inlets therefor, a throttle, means for supply 
ing additional liquid fuel to the A. 
mixing chamber, and common means for op 
erating said throttle and the mixture enrich 
ling means. 

3. A charge forming device for internal 
combustion engines comprising, a secondary 
mixing chamber, a primary mixture passage 
adapted to deliver a primary mixture of fuel 
and air thereto, air and fuel inlets therefor, 
a throttle, means for enriching the mixture 
flowing through the secondary mixing cham 
ber Es a fuel pump adapted to in ject liquid fuel into the secondary mixing 
chamber. 

4. A charge forming device for internal 
combustion engines comprising, a secondary 
mixing chamber, a primary mixture passage 
adapted to deliver a primary mixture of fuel 
and air thereto, air and fuelinlets therefor, a 
throttle, means to inject liquid fuel into the 
secondary mixing chamber and fuel injecting 
means for operating said means on opening 
movements of the throttle. 

5. A charge forming device for internal 
combustion engines comprising, a secondary 
mixing chamber, a primary mixture passage 
adapted to deliver a primary mixture of 
fuel and air thereto, means for supplying 
fuel and air to said primary mixture passage, 
a secondary throttle controlling the flow of 
air to the secondary mixing chamber, a pri 
mary throttle controlling the flow through 
the primary mixture passages, a fuel pump 
for supplying additional fuel to the mix 
ture passage, and a common operating means 
for both said throttle valves and said fuel 
pump. 

6. A charge forming device for internal 
combustion engines comprising, a secondary 
mixing chamber, a primary mixture passage 
adapted to deliver a primary mixture of fuel 
and air thereto, means for supplying fuel and 
air to said primary mixture passage, a sec 
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ondary throttle controlling the flow of air to 
the secondary mixing chamber, a primary 
throttle controlling the flow of mixture 
through said primary mixture passage, a fuel 
pump for supplying additional fuel to the 
primary mixture, means for operating the 
primary throttle, means for operating the 
secondary throttle during a part of the open 
ing movement of said primary throttle, and 
means for operating the fuel pump during 
all of the opening movement of the primary 
throttle. 

7. A charge forming device for internal 
combustion engines comprising, a mixture 
passage adapted to supply a combustible mix 
ture to the intake port of the engine, means 
for supplying fuel and air thereto, a throttle 
controlling the flow through the mixture pas 
sage, and means for supplying additional 
fuel at a point adjacent the engine intake 
port on opening movement of the throttle. 

8. A charge forming device for internal 
combustion engines comprising, a mixture 
passage adapted to supply a combustible mix 
ture to the intake port of the engine, means 
for supplying fuel and air thereto, a throttle 
controlling the flow through the mixture pas 
sage, means within the mixture passage for 
increasing the velocity of flow therethrough 
and means for supplying additional fuel to 
said mixture passage at the point where the 
velocity of flow is increased, whereby said 
additional fuel is more readily atomized. 

9. A charge forming device for internal 
combustion engines comprising, a mixture 
passage adapted to supply a combustible mix 
ture to the intake port of the engine, means 
for supplying fuel and air thereto, a throttle 
controlling the flow through the mixture pas 
sage, means within the mixture passage for 
increasing the velocity of flow therethrough, 
means for supplying additional fuel to said 
mixture passage at the point where the ye 
locity of flow is increased, and means for 
rendering said last mentioned means effec 
tive on opening movements of the throttle. 

10. A charge forming device for multi 
cylinder internal combustion engines com prising, a plurality of secondary mixing 
chambers, a plurality of primary mixture 
passages adapted to deliver a primary mix 
ture to said secondary mixing chambers, 
means for supplying fuel and air to said pri 
mary mixture passages, a throttle, and means 
for supplying additional fuel to all of said 
secondary mixing chambers simultaneously 
on opening movements of the throttle. 

11. A charge forming device for multi 
cylinder internal combustion engines com 
prising, a plurality of secondary mixing 
chambers, a plurality of primary mixture 
passages adapted to deliver a primary mix 
ture to said secondary mixing chambers, 
means for supplying fuel and air to said pri 
mary mixture passages, a throttle, a fuel 
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pump, a branched delivery conduit extend 
ing from said pump to all of said secondary 
mixing chambers and means for operating 
said pump on opening movements of the 
throttle. 

12. A charge forming device for internal 
combustion engines comprising, a mixturepas 
sage, means for supplying fuel and air there 
to, a fuel pump for supplying additional fuel 
to said mixture passage, and means rendering 
said pump effective when the pump is operat 
ed rapidly, but rendering said pump ineffec 
tive when operated slowly, said means com 
prising a valve operated by the pump piston 
on relatively rapid opening movements of the 
throttle. 

13. A charge forming device for internal combustion engines comprising, a primary 
mixture passage, means for supplying fuel 
and air thereto, a secondary mixing chamber 
into which said mixture passage delivers, a 
fuel pump for supplying additional fuel to 
the secondary mixing chamber, a delivery 
conduit for conveying fuel from the pump to 
said secondary mixing chamber and means 
for maintaining said delivery conduit full of 
fuel at all times. 

14. A charge forming device for internal 
combustion engines comprising, a mixture 
passage adapted to supply a combustible mix 
ture to the intake port of the engine, means 
for Supplying fuel and air thereto, a throttle 
controlling the flow through the mixture pas 
Sage, a Venturi tube in the mixture passage 
for increasing the velocity of flow there 
through, and means for supplying additional 
fuel to said mixture passage within the Wen 
Ei tube on.opening movements of the throt tle. 

15. A charge forming device for internal 
combustion engines comprising a mixture 
passage for supplying a combustible mixture 
to the engine intake ports, means for supply 
ing fuel and air thereto at a point relatively 
remote from the intake port to form a mix 
ture for normal operation, a pump having a 
delivery conduits communicating with said 
mixture passage at a point adjacent the in 
take port for supplying additional fuel there to during the acceleration period, and means 
for maintaining the delivery conduit sub 
stantially full of fuel under all operating 
conditions. 

16. A charge forming device for internal 
combustion engines comprising a primary 
mixture passage, means for supplying air and 
fuel thereto, a secondary mixing chamber 
located adjacent the engine intake port. 
means admitting air to said secondary mix 
ing chamber to mix with the primary mix 
ture therein, a throttle, and a fuel pump op 
erative on opening movements of the throt 
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ture supplied the engine during the accelera 
tion period. 

17. A charge forming device for internal 
combustion engines comprising a main air 
manifold communicating with the engine in 
take ports, a plurality of secondary mixing 
chambers formed therein adjacent said ports, 
an air inlet supplying air to said manifold, 
a plurality of primary mixture passages 
adapted to deliver a primary mixture of air 
and fuel to said secondary mixing chambers, 
a throttle, and means operated on opening 
movements of the throttle for supplying ad 
ditional fuel to all of said secondary mixing 
chambers simultaneously, to enrich the mix 
ture during the acceleration period. 

18. A charge forming device for internal 
combustion engines comprising a secondary 
mixing chamber located adjacent to the en 
gine intake port, a primary mixing chamber 
connected by a primary mixture passage with 
the secondary mixing chamber and located 
relatively remote from said secondary mix 
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ing chamber, means for supplying fuel and 
air to the primary mixing chamber, a throt. 
tle and means for supplying additional fuel 
directly to the secondary mixing chamber 
on opening movements of the throttle, where 
by a relatively rich mixture is supplied to 
the secondary mixing chamber substantially 
immediately on opening of the throttle. 

19. A charge forming device for internal 
combustion engines comprising a secondary 
mixing chamber, a primary mixture passage 
adapted to deliver a primary mixture of fuel 
and air to said secondary mixing chamber, 
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means supplying fuel and air to said passage, 
a primary throttle in said passage, and means 
operated by said primary throttle for sup 
plying additional fuel to the secondary mix 
ing chambers. 

20. A charge forming device for internal 
combustion engines comprising a mixture 
passage, means for supplying fuel and air 
thereto and a pump for supplying additional 
fuel thereto during the acceleration period, 
said pump comprising a piston, a cylinder 

- having a fuel delivery outlet, a spring closed 
50 

valve normally closing said outlet, and means 
operated by the pump piston for opening said 
valve on the pumping stroke of said piston. 

21. A charge forming device for internal 
combustion engines comprising a mixture 
passage, means for supplying fuel and air 
thereto and a pump for supplying additional 
fuel thereto during the acceleration period, said pump comprising a piston, a cylinder 
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having a fuel delivery outlet, a valve for 
closing said outlet, means operated by the 
pump piston for opening said valve and 
means for closing the valve whenever the 
pump piston comes to rest. 

22. A charge forming device for internal 
combustion engines comprising a mixture 
passage, means for supplying fuel and air 
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thereto and a pump for supplying additional 
fuel thereto during the acceleration period, 
said pump comprising a piston, a cylinder 
having a fuel delivery outlet, a valve for 
closing said outlet, means for opening said 
valve adapted to be operated by the pressure 
of the pump piston thereon, and means for 
holding said valve closed with sufficient force 
to prevent the opening of the valve on slow 
movements of the piston when the pressure 
on the valve opening means is low. 

23. A charge forming device for internal 
combustion engines comprising a mixture 
passage, means for supplying fuel and air 
thereto and a pump for supplying additional 
fuel thereto during the acceleration period, 
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said pump comprising a piston having a re 
cess therein, a cylinder in which the piston 
is slidable and provided with a fuel delivery 
outlet, a valve for closing said outlet, and a 
piston slidable in said recess and connected 
to said valve, whereby the valve is operated 
thereby. 

24. A charge forming device for internal 
combustion engines comprising a mixture 
passage, means for supplying fuel and air 
thereto and a pump for supplying additional 
fuel thereto during the acceleration period, 
said pump comprising a piston having a re 
cess therein, a cylinder in which the piston 
is slidable and provided with a fuel delivery 
outlet, a valve for closing said outlet, and 
a piston slidable in said recess and connected 
to said valve, sufficient clearance being pro 
vided between the last named piston and the 
recess to permit slow movements of the pump 
piston without corresponding movement of 
the valve operating piston under certain op 
erating conditions. 

25. A charge forming device for internal 
combustion engines comprising, a mixture 
passage, means for supplying fuel and air 
thereto, a fuel pump for supplying additional 
fuel to said mixture passage, and means ren 
dering said pump effective when the pump 
is operated rapidly, but rendering said pump 
ineffective when operated slowly, said means 
comprising a valve operated by the pump pis 
ton only on relatively rapid opening move 
ments of the throttle. 

26. The combination with a throttle-con 
trolled carburetor comprising a mixing 
chamber, of an accelerating device compris 
ing a cylinder and a plunger operating there 
in, means for supplying fuel to said cylinder, 
a fuel delivery passage from said cylinder to 
the mixing chamber, means for actuating a 
pressure stroke of said plunger concurrently 
with the opening of the throttle and for si 
multaneously connecting said fuel supply 
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means and delivery passage, and means for 
automatically effecting a retarded closing of 
said discharge passage upon completion of 
throttle-opening movement. 

27. The combination with a throttle-con 30 
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trolled carburetor comprising a mixing 
chamber, of an accelerating device compris 
ing a fuel pump having a discharge connec 
tion to the mixing chamber, a valve control 

5 ling such connection and means for actuating 
said pump and valve from the throttle, the 
means for actuating said valve being vari 
ably responsive to the throttle according to 
the rapidity of movement of the latter. 

0 28. The combination with a throttle-con 
trolled carburetor comprising a mixing cham 
ber, of an accelerating device, comprising a 
fuel pump discharging into said mixing 
chamber, means actuated in common with 

i5 said throttle upon its opening travel for 
actuating said pump, to deliver a charge of 
fuel therefrom to the mixing chamber and 
for establishing a subsequent abnormal fuel 
flow to the mixing chamber responsive to re 

20 duced pressure in said chamber, and means 
effective in the open position of the throttle 
for gradually and automatically cutting off 
such flow. 

29. The combination with a throttle-con 
25 trolled carburetor comprising a mixing 

chamber, of an accelerating device compris 
ing a fuel pump discharging into the mixing 
chamber, a valve controlling the discharge 
from said pump, means actuated by said 

30 throttle in its opening travel for actuating 
said pump to force a charge of fuel into 
the mixing chamber and for opening said 
valve to establish a subsequent flow respon 
sive to reduced pressure in the mixing cham 

85 ber, and means effective in the open position 
of the throttle for gradually and automati 
cally closing said valve. 

30. The combination with a throttle-con 
trolled carburetor including a mixing cham 

40 ber and means comprising a normal fuel sup 
ply for said mixing chamber, means for in 
creasing the fuel supply during certain op 
erating conditions, and mechanisms for op 
erating the last named means in conjunction 

45 with the throttle, said operating mechanism 
including a dash pot for varying the effec 
tiveness of said last named means to increase 
the flow of fuel according to the rapidity of 
operation of said operating mechanism. 

50 In testimony whereof hereto affix my sig 
nature. 
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CERTIFICATE OF CORRECTION. 

Patent No. 1,911, 135. May 23, 1933. 

FRED E. ASELTINE, 
It is hereby certified that error appears in the printed specification of the 

above numbered patent requiring correction as follows: Page 6, line 108, claim 
4, strike out the words "fuel injecting" and insert the same before "means" 
second occurrence, in line 109, of said claim; and that the said Letters Patent 
should be read with this correction therein that the same may conform to the 
record of the case in the Patent Office. 

Signed and sealed this 24th day of July, A. D. 1934. 
Bryan M. Battey 

(Sea?) Acting Commissioner of Patents, 


