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This invention relates to fuel feeding Systems 
for internal combustion engines and particularly 
to a System incorporating a separate arrange 
ment for delivering an enrichening charge of fuel 
to the engine fuel inlet valve under conditions de 
manding high acceleration. 

It is recognized that many previous attempts 
have been made to solve the problem of properly 
supplying accelerating charges of fuel to the cyl 
inders of internal combustion engines. HoW 
ever, it is believed that the herein disclosed ar 
rangement presents novel features of Operation 
and structural distinction not heretofore con 
templated. 

It is an object of the present invention to pro 
vide a more effective arrangement for Supplying 
enrichening charges of fuel to the cylinders of 
an internal combustion engine, and particularly 
to furnish such an arrangement wherein the en 
richening charge is not subject to the ineffi 
ciency and limitations present under accelerat 
ing conditions in the conventional carburetor 
mixing passage and manifolding supply System. 
A more particular object is the provision of 

separate means including separate conduits for 
delivering individual accelerating charges of fuel 
to points closely adjacent the cylinder fuel inlet 
valves, which separate arrangements are not Sub 
ject to the limiting conditions present in the 
usual manifold conduit System. 

Still another particular object is the provision 
of an arrangement which is operable in response 
to the movement of the throttle valve assembly 
to open position and is not influenced by the 
effect of manifold vacuum particularly when the 
throttle is in closed or near closed position. 
Other and more particular objects, advan 

tages and uses of my invention will become ap 
parent from a reading of the following specifica 
tion taken in connection with the appended 
drawing forming a part thereof, and Wherein: 

Fig. 1 is an elevation of a plural cylinder en 
gine assembly with certain parts broken away for 
simplification and showing one preferred embodi 
ment of my invention; 

Fig. 2 is an enlarged broken-away view of the 
special carbureter construction showing the ac 
celerator pump and distributor manifold to ad 
vantage; and 

Fig. 3 is an enlarged cross-section view of One 
of the accelerating nozzle assemblies. 

Referring in greater detail to the figures of 
the drawing, there is indicated at 0 an internal 
combustion engine assembly with certain parts 
thereof broken away for the purpose of simplifi 
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cation, this aSSembly including generally a plu 
rality of cylinders f (only one of which is indi 
cated), and my novel fuel feeding System indi 
cated generally at 2 for supplying fuel to the 
Several cylinders . 

Fuel feeding system 2 includes essentially a 
carburetor assembly 3, a manifold assembly 4, 
and an accelerating fuel Supply assembly indi 
cated generally at 5, the latter functioning, 
under conditions to be pointed out in greater de 
tail, to deliver accelerating charges of fuel at 
points in the manifold assembly closely adjacent 
the fuel inlet valves to the cylinders, this delivery 
being in effect independent of manifold assembly 
14. 
The carbureter assembly 3 includes the usual 

housing 20, fuel bowl 2, fuel and air mixing 
passage 22, butterfly valve 23 for controlling the 
flow through the carbureter and main fuel noz 
zle 24 for delivering fuel from the fuel bowl 
to the mixing passage in response to the condi 
tions existing in passage 22 when butterfly throt 
tle Valve 23 is moved away from its closed posi 
tion. Throttle valve 23 is mounted on a shaft 
25 extending through the Wall of housing 20 and 
provided with crank and connecting linkage 
mechanism indicated generally at 26 and adapt 
ed for manual operation as from a hand or foot 
controlled adjustment (not shown). In the 
event that engine 9 is associated with an air 
craft for driving the same, then crank and link 
age mechanism 26 will be operated from the cabin 
of the plane. 
Under normal or cruising conditions of oper 

5 ation of engine 0 the fuel supply therefor is de 
livered by nozzle 24 under the control of throttle 
valve 23 and delivered through manifold assem 
bly is to the several cylinders f, this fuel being 
admitted thereto through fuel inlet valves 39 pro 
vided with the usual arrangement of means not 
shown for timing the operation thereof with the 
positions of the respective cylinders. I have 
found that under certain conditions this fuel de 
livery through manifold assembly 4 is sluggish 
and inefficient. For example, when there is a 
Sudden demand for acceleration, as When taking 
off in the case of an airplane, the engine falters 
for lack of sufficient fuel charges being delivered 
to the respective cylinders . 
As a solution to this and related problems, I 

have provided a novel arrangement indicated 
generally at 5 for delivering additional ac 
celerating fuel charges to the respective cylin 
ders at Such times as the above conditions exist. 
Since the movement of the butterfly valve 23 
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toward open position is found to be a satisfactory 
index to the demand for such accelerating 
charges, I have made the operation of my ac 
celerating assembly operable in response thereto. 
Accelerating assembly 5 includes an acceler 

ator pump unit indicated generally at 3 , mani 
fold 32, conduit 33 and accelerating nozzle unit 
indicated generally at 34 (there being one con 
duit and one nozzle corresponding to each cylin 
der, some of which are not shown for the pur 
pose of simplification). Accelerator pump 3 
preferably forms part of the carburetor 20, the 
pump cylinder 40 being formed in carbureter 
housing 20. Accelerator piston 4 is received in 
barrel 40 and may be operated through a lost 
motion spring connection indicated generally at 
42 by means of a crank and link assembly 43 
drivingly associated with butterfly Valve Sup 
porting shaft 25. It is important to note that 
while I have indicated the preferred embodi 
ment of my invention as incorporating this lost 
motion linkage, I nevertheless contemplate, as 
coming within the scope of my invention, an 
arrangement wherein there is a positive drive be 
tween the piston 4 and the operating shaft 25. 
For admitting fuel to the underside of piston 4 
within cylinder 40 there is provided a Sump or 
well 46 below the level of bowl 2 and communi 
cating therewith through passage 45. The bot 
tom. Wall of cylinder 40 is orificed for the recep 
tion of a threaded plug 46 in turn formed with 
a restricted metering port 47 providing at the 
upper terminal thereof a horizontal seat for 
the reception of a ball check valve 48. Received 
Within the Well 44 is a strainer 49 for removing 
foreign matter from the fuel passing there 
through. It will thus appear that when throttle 
valve 23 is moved toward the closed position 
thereof, piston 4 will be raised, thus causing 
fuel to lift ball check valve 48 and pass into 
cylinder 4), filling the space left by the reced 
ing piston. 

Manifold assembly 32 includes an adaptor 50 
threaded into a protuberance extending from 
the side Wall of housing 20 and communicating 
with cylinder 40 through outlet orifice 5. Tubul 
iar adaptor 50 is formed in the end thereof ad 
jacent orifice 5 with a restricted outlet orifice 
providing a seat for a ball check valve 52 urged 
into engagement thereWith by a compression 
Spring 53. Received in the opposite end of tubul 
lar adaptor 50 is a plug member 54 having one 
inlet passage 55 and adapted to support the inlet 
end of each of the distributor conduits 33. It 
will thus appear that when the throttle valve 
23 is moved in the direction of open position, 
the linkage 43 will cause a lowering of piston 
4 with the result that ball check valve 52 is 
forced away from its seat and fuel is forced out 
to each of the distributor conduits 33. 

For delivering the accelerating charges at 
points within the manifold assembly 4 closely 
adjacent the inlet valve 30, I have provided a 
Special discharge nozzle unit indicated generally 
at 34. Each of these units 34 comprises a tubu 
lar nozzle housing 60 formed With a central bore 
6 therethrough and being threaded on the for 
ward end at 62 for mounting in the wall of the 
aSSociated manifold and threaded at 63 for con 
nection. With the aSSociated discharge end of 
supply conduit 33. The inlet end of nozzle hous 
ing 6 is formed with a port 64 and a coaxial 
seat 65 for the reception of a ball check valve 
66. EReceived in bore 6 beyond the normal posi 
tion of ball check 66 When in engagement With 
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2,291,431 
seat 65 is a cylindrical plug insert 67. Plug 67 
is formed in the periphery thereof with a co 
axially extending channel 68 serving alterna 
tively to allow the passage of accelerating fuel 
Or air thereby under conditions to be pointed 
out. Plug 67 is formed centrally with a coaxial 
bore 69 extending from One end to a point short 
of the other end thereof, this bore providing a 
Second vertically spaced seat 65a for ball check 
66 and communicating with the atmosphere 
through a transverse passage 70 in the Side wall 
thereof, Which in turn communicates With a 
Second paSSage 7 in the Wall of housing 60. 

Received in the outer end of bore 6 is a 
tubular nozzle tip 72 formed with a restricted 
discharge Orifice 73. Formed about the mid 
periphery of nozzle housing 60 is an annular 
recess channel communicating with passage 7 
and having a Screen 14 embracing the same, the 
Screen in turn being Surrounded by an inverted 
protecting skirt 5. 

It Will thus appear that when piston 4 of 
accelerator pump 3 is being moved downwardly, 
as When the throttle is being opened, accelerat 
ing fuel will be forced through conduits 33, in 
let portS 64 of the respective nozzle assemblies 
34, raising ball check valves 66 out of contact 
With the lower seats 65 and into contact with 
the upper Seat 65a, thence passing upwardly 
along channel 68 and out through nozzle 73 
into the area adjacent the associated inlet valve 
3) 
From the above description it will now be ap 

parent that unless ball 66 has been forced away 
from its seat 65 by the flow of fuel therepast, 
then this ball check valve will remain seated. 
The Vacuum in the manifold is not effective to 
lift the ball check valve 66 from its seat 65, 
Since nozzle 34 is in communication. With the 
atmosphere through channel 68 and passages 
69, 70 and at such times as ball 66 is in en 
gagement With the lower seat 65. As a result of 
this arrangement, the vacuum in the manifold 
is never effective to inadvertently draw charges 
of fuel from the nozzle. On the contrary, the 
Only time that fluid flows through lines 33 and 
the respective nozzles 34 is in response to the 
operation of the accelerator. 

It is important to note, while I have indicated 
that a nozzle assembly 34 will be provided for 
each cylinder in my preferred embodiment, I 
nevertheless contemplate as coming within the 
Scope of my invention, an arrangement wherein 
Only certain of the cylinders are provided with 
an accelerating nozzle 34. - 
While I have disclosed and described the de 

tails of the preferred embodiment of my in 
vention in the form in which they are being 
manufactured and sold, it is to be understood 
that this is by way of example rather than by 
Way of limitation, and that I desire the following 
claims to be construed in a manner as broad as 
permitted by the prior art. 
I claim: 
1. In a fuel feeding system adapted for a plural 

cylinder internal combustion engine of the type 
having fuel inlet valves means associated with 
each cylinder, said fuel system including a car 
buretor assembly comprising means therein de 
fining a fuel and air mixing passage, main nozzle 
means for delivering fuel into said mixing pas 
Sage, a throttle valve assembly including a valve 
for controlling the flow through said passage, 
manifold conduit means leading from said mixing 
passage to the respective ones of said engine in 
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let valves, means separate from said main nozzle 
adapted for introducing enrichening charges of 
fuel into said manifold at a plurality of points 
adjacent at least certain of said inlet valves, said 
enrichening charge Supply means comprising a 
fuel pump aSSembly, and means including aux 
iliary fuel nozzles adapted to be mounted in the 
Wall of Said manifold at said plurality of points 
adjacent Said engine inlet valves, separate con 
duits leading from said pump to each of Said 
auxiliary fuel nozzles, Said pump being operable 
in response to the opening movement of said 
throttle Valve assembly and means between said 
pump and each of said auxiliary nozzles includ 
ing a vent valve assembly responsive to the stop 
page of fuel flow thereby to effect venting of said 
nozzles to the atmosphere to thus prevent mani 
fold Suction from drawing fuel through said con 
duits when said fuel pump is not being operated, 
Said valve assembly being reponsive to fuel flow 
thereby when Said pump is operating to shut off 
communication with the atmosphere thus pre 
venting both the discharge of fuel therefrom 
and the inlet of air therethrough. 

2. In a fuel feeding system adapted for a plu 
ral cylinder internal combustion engine of the 
type having fuel inlet valve means associated 
With each cylinder, said fuel system including a 
carburetor assembly comprising means therein 
defining a fuel and air mixing passage, main noz 
zle means for delivering fuel into said mixing 
paSSage, a throttle valve assembly including a 
Valve for controlling the flow through said pas 
Sage, manifold conduit means leading from said 
mixing passage to the respective ones of said en 
gine inlet valves, means separate from said main 
nozzle for introducing enrichening charges of 
fuel into said manifold at a plurality of points 
adjacent at least certain of said inlet valves, said 
enrichening charge introducing means compris 
ing a fuel pump the barrel of which is formed 
as part of Said carburetor assembly, auxiliary 
fuel introducing nozzles mounted in the wall of 
Said manifold at Said plurality of points adjacent 
Said engine inlet valves, separate conduit means 
for conducting fuel from said pump to each of 
Said auxiliary nozzles, a check valve assembly 
adjacent the outlet of said pump for preventing 
the return flow thereto, and means interposed 
between Said pump and each of said auxiliary 
nozzles including a vent valve assembly respon 
sive to the stoppage of fuel flow thereby to effect 
the venting of Said nozzles to the atmosphere to 
thus prevent manifold suction from drawing fuel 
through said conduits when said fuel pump is not 
being operated, said valve assembly being respon 
Sive to the flow of fuel thereby when said pump is 
Operating to shut off communication with the 
atmosphere thus preventing both discharge of 
fuel therefrom and the inlet of air therethrough, 
Said valve assembly comprising a spherical ball, 
means defining a pair of opposed vertically 
Spaced seats receiving said ball therebetween, the 
lower one of Said seats being in communication 
on the under side thereof with the corresponding 
conduit for Supplying fuel thereto from said 
pump, means placing said upper seat in com 
munication with the atmosphere on the remote 
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side thereof from said first seat and means plac 
ing the opposed sides of Said valve seats both in 
communication with the corresponding nozzle. 

3. In a fuel feeding System adapted for a plu 
ral cylinder internal combustioin engine of the 
type having fuel inlet Valve means associated 
With each cylinder, said fuel system including a 
Carburetor assembly comprising means therein 
defining a fuel and air mixing passage, main 
nozzle means for delivering fuel into said mixing 
paSSage, a throttle valve assembly including a 
Valve for controlling the flow through said mix 
ing passage, manifold conduit means leading from 
said mixing passage to the respective ones of 
Said engine inlet valves, means separate from said 
main nozzle adapted for introducing enrichening 
charges of fuel into said manifold at a plurality 
of points adjacent at least certain of said inlet 
valves, said enrichening charge supply means 
comprising a fuel pump assembly, means includ 
ing auxiliary fuel nozzles adapted to be mounted 
in the wall of said manifold at said plurality of 
pointS adjacent Said engine inlet valves, separate 
conduits leading from Said pump to each of said 
auxiliary fuel nozzles, Said pump being operable 
in response to the opening movement of said 
throttle valve assembly, said last named means 
comprising a cylindrical housing having a gen 
erally coaxial bore therethrough, a first terminal 
portion of Said housing communicating with one 
end of said bore being threaded to adapt the 
Same for connectioin to one of said conduits 
leading from Said pump, a second terminal por 
tion communicating with the other end, said bore 
being threaded to adapt the same for connection 
in a complementary opening in a manifold wall, 
means in Said bore adjacent said first terminal 
portion defining a ball valve seat facing the di 
rection of fuel flow, a spherical ball valve nor 
mally received against said seat, a generally cy 
lindrical plug received in said bore with one end 
thereof in spaced relation to said ball when the 
Same is in engagement with said seat, a coaxially 
extending groove formed in the periphery of said 
plug for placing said first terminal portion of 
Said housing in communication with the space 
occupied by said ball, a second valve seat formed 
in the end portion of said plug in opposed rela 
tion to said first named valve seat, a vent orifice 
formed in the side peripheral wall of said hous 
ing, a paSSage formed in said plug placing said 
second valve seat in communication with said vent 
orifice, whereby the passage of fuel delivered by 
Said pump past Said ball valve effects the raising 
of the same from Said first seat into engagement 
with said second seat thus shutting off the dis 
charge of fuel past said second seat and shutting 
off the admission of air therethrough while fuel 
is transmitted freely to said first terminal por 
tion of said housing through said coaxial groove 
in Said plug, the stoppage of fuel delivery by said 
pump resulting in said ball valve settling into 
contact with said first seat thus placing said at 
mospheric vent in the side wall of said housing 
in communication with said first terminal por 
tion of Said housing through said coaxial groove. 

HERBERT N. HARTZ. 


