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This invention relates to a fuel atomizing de 
Vice for use on internal combustion engines. 
The usual carburetor on an internal combus 

tion engine is characterized by the fact that all 
air entering the carburetor passes through a ven 
turi into which a suction fuel nozzle extends. 
The mixing of the air passing through the ven 
turi and the fuel leaving the nozzle occurs at the 
tip of the nozzle. At the lower speed range of 
the engine the slow rate at which the air flows 
through the venturi produces a very low suction 
on the fuel nozzle therein, insufficient to lift fuel 
from it. To overcome this difficulty, a separate 
idle fuel nozzle is positioned on the intake nani 
fold Side of the throttle where there is a high 
Suction. These two fuel Systems are intercon 
nected by paSSages and air Wents of minute Size 
which often times become clogged with a for 
eign residue in the fuel or air. When a change 
from closed to open position of the throttle is 2 
made there is great imperfection in fuel supply 
as the demand for fuel changes from the idle Sys 
ten to the main System of fuel Supply. This dif 
ficulty causes rough running of the engine. Also, 
this cases SOW response to a demand for an in 
crease of engine Speed, So that an acceleration 
System is required to temporarily supply Wet fuel 
to Supplement, the fuel delivery from the main 
systein. Over a low range of Speed With the en 
gine under load there is insufficient fuel drawn 
from the fuel nozzle to supply the demand of the 
engine, and in an automobile a shifting of the 
transmission connected to the engine is required 
so as to g;'OWide a Sufficient speed in the engine 
to create tie recessary Suction to furnish the re 
quired fuel so as to obtain added engine torque. 

ihe principal object of the invention is to im 
prove generally on the uSulai carburetor construc 
tion in present use on an internal combustion en 
gine to the end that a more simplified construc 
tion may be had. 
Another object of the invention is to avoid pas 

sages and air vents of minute sizes which may 
become clogged, and provide for a more accurate 
metering of fuel at all throttle positions to pro 
vide a more efficient and economical consump 
tion of fuel. 
A more specific object of the invention is the 

provision of a fuel atomizing device of this char'- 
acter Wherein raw fuel is atomized and ejected 
into the air flow independently of engine suction. 
Another object of the invention is the pro 

vision of fuel atomizer of this character wherein 
fuel Will be fed to the fuel nozzle and atomized 
under positive pressure. 
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Another object of the invention is the pro 
vision of a fuel atomizing device having Self-con 
tained means to supply fuel to the fuel nozzle 
When external means are inadequate to furnish 
Sufficient fuel. 
Another object of the invention is the pro 

vision of a fuel atomizing device having a single 
nozzle fol' supplying fuel at all throttle positions. 
Another object of the invention is the pro 

vision of a fuel atomizing device which will be 
automatically operable to Supply a richer fuel 
mixture on denaard of engine performance With 
out change in throtte position. 
Another object of the invention is the provision 

of a fuel atomizing device Which Will be auto 
matically operable by engine Suction to Supply a 
richer fuel liaixture on drop of engine suction due 
to increased load thereon. 
Another object of the invention is the provision 

of a fuel atomizing device which is so constructed 
that its operation will be unaffected as to posi 
tion, attitude or the jostling thereof. 
Another object of the invention is the pro 

vision of a fuel atomizing device having manu 
ally operable means to maintain or alter the 
ratio of fuel mixture. 
Another object of the invention is the pro 

vision of a fuel atomizing device which Will be 
cam controlled to maintain or alter the ratio 
of fuel mixture. 
Another object of the invention is the provision 

of a fuel atomizing device of this character 
Wherein the fuei will be ejected in the air flow 
under positive preSSure. 
Another object of the invention is the provi 

sion of a fuel atomizing device of this character 
which is so constructed as to deliver fuel into 
the air stream in a more finely atomized State. 
Another object of the invention is the pro 

vision of a fuel attornizing device of this char 
acter which is so constructed as to be readily 
adjustable for each engine to which the device 
may be attached. 
With these and other objects in View, the 

invention consists of certain novel features of 
construction, as will be more fully described and 
particularly pointed out in the appended claims. 
In the accompanying dra-WingS: 
Figure 1 is a side elevational view of a fuel 

atomizing device for an internal combustion en 
gine, embodying my invention; 
Figure 2 is a similar view looking at the oppo 

site side of the device shown in Figure 1, 
Figure 3 is a plan view of the device looking 

down thereon; 
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Figure 4 is a fragmental portion of the device 
shown in Figure 1. With certain parts Omitted and 
showing control elements thereof in a position 
different than that shown in Figure 1; 

Figure 5 is a fragmental portion of the device 
shown in Figure 1 with certain parts omitted; 

Figure 6 is a side elevational view looking in 
the direction of the arrows on line 6-6 of Fig 
lure 1; 

Figure 7 is an elevational view looking in the 
direction of the arrows on line - of Figure 3; 

Figure 8 is a sectional view taken Substantially 
along line 8-8 of Figure 3; 

Figure 9 is a sectional view taken Substantially 
along line 9-9 of Figure 8; 

Figure 10 is a central elevational Sectional view 
taken substantially along line ()- of Figure 1, 

Figure 11 is an elevational view of a needle 
valve employed in the device; 

Figure 12 is a plan view of a detail; and 
Figure 13 is a diagrammatic view of my device 

attached to an internal combustion engine. 
In carrying out my invention, I provide a 

single nozzle to inject fuel into the air flowing 
to the intake manifold of an internal combus 
tion engine at all positions of the throttle inde 
pendent of the engine Suction. This is accoin 
plished by providing for the ejecting of fuel from 
the nozzle in the form of a fine mist under preS 
Sure above atmospheric. 
supplied by the usual fuel pump mecihanism of 
the engine. The nozzle is constructed SO as to 
be valve controlled whereby the quantity of fuel 
ejected therefrom may be metered in proper 
amounts to provide for engine requirements at all 
speeds and loads thereon. The valve is prefer 
ably of the needle type which is raounted for 
movement so as to vary the fuel passage in the 
nozzle and is actuated through a series of link 
ages which is operated both manually and m3 
chanically. The manual control is by means of 
a cam mounted for rotational movement and may 
be connected to be operated by the usual accel 
erator pedal of the automobile. 
The cam which is differently cut for different 

engine characteristics operates to provide through 
the linkages movement of the valve in amounts 
whereby fuel will be metered at a constant mix 
ture ratio in accordance to engine demand and 
load thereon. 

Preferably Irelate the mechanically controlled 
valve operating mechanism to the engine Suction 
which varies with the position of the throttle and 
the speed of the engine. A means to this end 
which has been found satisfactory is in the form 
of a piston which is moved in one direction by 
engine suction and in the other direction by 
spring pressure. The motion of the piston 
which is produced when the Suction of the en 
gine drops such as occurs when the engine Speed 
is reduced under load is employed as a means 
for controlling the fuel valve. Thus, there is 
provided a valve mechanism directly responsive 
to the engine demand under load. 

Referring to the drawings for a more detailed 
description of the invention, 5 designates gen 
erally a fuel atomizer and metering device for 
use on an internal combustion engine. The 
device comprises essentially an air conduit 6 
through which a flow of air may be had, a fuel 
nozzle 7 positioned within the conduit 6 for 
discharging fuel into the air flow to mix there 
with, a reservoir 8 (see Fig. 10) for Supplying 
fuel to the nozzle under a predetermined posi 
tive pressure, and a mechanism 9 for controlling 

This pressure may be : 
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4. 
the discharge of fuel from the nozzle 7. The 
term positive pressure is herein employed to des 
ignate a pressure above atmospheric. 
The air conduit 6 may be made in any appro 

iiate islanner and comprises a body 20, the low 
er end of which has a mounting flange 2 ex 
tending at Substantially right angles to the body 
2E and is provided with openings 22 for receiving 
bolts 23 to attach the device f5 to the intake 
manifold 24 of an internal combustion engine 
So as to provide an air flow through the conduit 

by means of engine Suction as is usual in de 
vices of this character. The air flow through 
the conduit 6 is controlled by means of a throt 
tle valve 25 (see Fig. 1) mounted on a Suitable 
shaft 26 which is journaled in the walls of the 
body 2 at the upper end portion thereof. One 
end of the shaft 26 extends beyond the walls 
of the body 29 and carries a crank arm 27 to 
turn the shaft 26 so as to move the valve 25 to 
open o' closed position, as conditions may re 
quire. 

In order to manuaily operate the valve 25 
from a remote location, as is usual in devices of 
this character, a shaft 28 (see Fig. 2) is journaled 
in the lower portion of the wall of the body 20 
in the plane with the shaft 26 passing through 
the axis of the body 20 and with the end por 
tions 29 and 3 thereof (see Fig. 10) extending 
beyond the body 20. A crank arm 3 is adjust 
arly secured to the portion 29 and extends in 
t:e same general direction as the crank arm. 27. 
A rod 32 has its end portions pivotally attached 
to the arms 2 and 3 Such as by means of simi 
lar connections 33 whereby motion of the Shaft 
28 Will be transmitted to the shaft 26. The end 
partion 33 is also provided with a crank arm 34 
;hich is adjustably secured thereto such as by 
imeans of a Screw 35 (see Fig. 10) and has a usual 
Sherical projection 36 thereon to which there 
may be attached a usual operating wire or rod 
(not shown) extending to the accelerator pedal 
(not slown) of the vehicle to which the engine 
is related. At closed throttle the peripheral 
edge of the valve 25 will be set as to be spaced 
from the walls of the body 20 as at 37, a distance 
Sufficient to permit a predetermined restricted 
air fiOW thereby. 
The fuel nozzle f7 is mounted to be within the 

body 2 G inwardly of the valve 25 with the dis 
charge end thereof at a position to eject the 
fuel in the general direction of the air flow 
through the body 20. This nozzle T may be of 
any suitable manufacture operable to discharge 
fuel in a fine mist into the air fow SO as to more 
readily mix therewith in proportion to meet en 
gine requirements. In the present instance, the 
nozzle 7 (see Fig. 10) is formed of a cylindrical 
body 38 with the upper and lower portions there 
of externally threaded as at 40 and 4. The body 
38 has a, bore 42 extending therethrough with an 
intern ediate portion 43 thereof reduced in di 
arineter providing shoulders 44 and 45. The 
body 38 is also provided with oppositely disposed 
hollow stem portions 46 and 47 opening into the 
bore 42. The stem portion 46 is internally 
threaded as at 48 and the outer end of stem 47 is 
externally threaded as at 49. 
The upper end of the bore 42 is capped by a 

closure 50 which has threading engagement with 
the threaded portion 40 and the lower end of 
the bore is closed by means of a wall 5? having a 
central tapered opening 52 which forms a knife 
edge valve seat 53. A wall 54 having a plurality 
of fuel passages 55 and a central flanged opening 
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56 is positioned to rest upon the shoulder 44 and 
may be Secured in position thereon in any ap 
propriate manner such as by a friction fit. A 
Similar Wall 57 having fuel passages 58 therein 
and a central flanged opening 59 in an axial 
line with the opening 55 is positioned to engage 
the shoulder 45 and is maintained in spaced rela 
tion. With the wall 5 by means of a collar 60. A 
nut 6 having engagement with the threaded 
portion 39 has a central opening which provides 
an annular flange 62 to engage the marginal 
edges of the Wall 5 whereby to secure the Walls 
5 and 57 to the body 38. 
The fuel in passing through the nozzle will 

impinge upon the knife edge 53 and Will break 
up into a fine mist. In order to enhance the 
breaking up of the fuel into a finer mist, the fuel 
paSSages 58 in the Wall 5 are provided with an 
inclined flanged Wall portion 63 (see Figure 10). 
These flanges may be raised from the stock of the 
Wall 57 in a manner similar to that providing a 
louvre opening. The fuel passing through the 
passages 58 will be guided to move circularly in 
the space between the walls 5 and 5 so as to 
add impetus to the movement of the fuel and in 
crease the impact thereof against the knife edge 
53. The flow of air past the nozzle tip Will create 
a Small vacuum area about the valve Seat 53 to 
further enhance the breaking up of the fuel into 
a fine mist. 
The opening 52 is controlled by means of a 

needle valve 64 which is Supported and guided 
through the openings 56 and 59 in the walls 54 
and 5. Valve 64 is biased into engagement With 
the valve seat 53 by means of a compression 
spring 65, one end of which engages with the Wall 
54 and the other end engages an abutment S3 on 
the stem of the valve 64. In order to lift, the 
valve 64 from the seat 53 against the pressure 
of the spring 65, the upper end portion of this 
valve stem is provided with a flanged portion 6 
(see Figure 11) which is engaged by a Cann 68 
which, in the present instance, is of a circular 
shape and may be made integral with a shaft 69 
journaled in the stem, 47. The Cam 68 has a 
sector cut out thereof providing a radial Surface 
70 positioned to engage beneath the flange 6. 
Turning the shaft 69 in the proper direction Will 
lift the valve 6A, from the valve seat 53. The po 
sition of the surface 70 may be adjusted in rela 
tion to the flange 67 by means of turning the 
shaft 69, a slot 7 on the end extremity of the 
shaft being provided for receiving a tool or the 
like for turning the shaft. 
The reservoir 8 (see Figs. 2, 3, 7 and 8) is made 

a separate unit and of cylindrical formation pro 
viding a circular side wall 72 having an inlet 
opening 73 (see Fig. 8) to which may be secured 
a usual extension its (see Fig. 2) carrying a coul 
pling 75 for attaching a tube thereto leading to a 
fuel pump P of the engine (see Fig. 13). The 
wall 72 is provided at one end with an annular 
flange 76 (see Fig. 10) which extends in Wardly 
thereof and at the other end with an end Wall 
in which an outlet opening 78 is provided. The 
reservoir 8 is attached to body 20 Such as by 
means of brackets 79 and 80 (see Fig. 3) Welded 
in position to the wall 77 and extending into en 
gagement with the body 20 and detachably fas 
tened thereto such as by means of cap Screws 3. 

In the present instance the nozzle 7 is Secured 
to the reservoir 8 which is fixed to the body 29; 
accordingly, the body 20 is provided with an open 
ing 82 (see Fig. 10) in the side thereof and is of 
a dimension to pass the nozzle 1 therethrough. 

s 

0. 

5 

20 

2 5 

4. 

st) 

55 

O 

75 

6 
A closure 83 is of a size to be tightly received in 
the opening 82 and is provided with a hollow 
projection 84, the end portion of which is 
threaded as at 85. The closure 83 is fastened to 
the outer side of the Wall 77 Such as by Welding 
thereto and is positioned thereon at a location 
to align the bore of the stem 84 With the opening 
28. The nozzle is secured and Supported by 
the projection 84 engaging the stem 46. Thus, 
a support is provided for the nozzle it with a 
conduit 86 extending from the reservoir to the 
bore 42 for the passage of fuel therethrough. 
The opposite side of the body 20 is provided with 
an opening 87 through which is passed the 
Sten 4. 
The fuel is supplied to the reservoir 8 by 

means of the pump P (see Fig. 13) forming part 
of the equipment of the usual internal combus 
tion engine and is maintained at a uniform pres 
sure above atmospheric and regulated by means 
of a pulsating diaphragm 88. The outer mar 
ginal edge of the diaphragm engages the flange 
75 and is secured in such position by means of 
a ring 89 which lies over the marginal edge of 
the diaphragm and is secured to the flange 76 by 
means of cap screws 90. In order to equalize 
the pulsation of the fluid in the reservoir f3, a 
disc 9 is positioned to engage the diaphragm. 
centrally thereof, and this disc in turn is engaged 
by flat spring 92 which extends diametrically 
from side to side of the reservoir and is held in 
position by means of a strap 93, the end portions 
of Which are secured to the flange 76 Such as 
by means of cap screws 94 (see Fig. 2). The end 
portions of the springs are provided with tabs 95 
which are turned at right angles So as to engage 
the edges of the strap 93. The pressure of the 
spring 92 is chosen so as to be slightly less than 
the pressure of the pump through which fuel is 
supplied to the reservoir 8; thus, fuel under 
pressure above atmospheric will flow through the 
conduit 86 into the nozzle f7 to be discharged 
therefrom in amounts according to the relative 
position of the valve 64 to its seat. 

In order to assure a supply of fuel under preS 
sure to the reservoir 8 at a time when the usual 
fuel pump of the engine is inadequate for Such 
purpose, such as when cranking the same dur 
ing cold weather, an auxiliary pump 96 is pro 
vided (see Fig. 8). This pump 96 is manually 
operable in response to movement of the ac 
celerator pedal (not shown) by means of the 
arm 34, shaft 28 and a linkage connected to the 
shaft to be hereinafter described. The pump 
comprises a cylinder 97 which is open at one 
end and closed at the other by means of a wall 
98. The wall 88 has an inlet opening 99 which 
is engaged by a check valve OS maintained in 
the seated position by means of a compression 
spring to , having one end of the Spring en 
gaging the valve 80 and the other end abutting 
a Wall 32 having a fuel passage 03 there 
through. A piston 94 is reciprocally mounted 
in the cylinder 9 and is open at one end and 
closed at the other by a wall 85 having a fuel 
passage 96 extending therethrough. The fuel 
passage is controlled by means of a check valve 
i spring-urged into closed position by a spring 
8 resting thereagainst and against a pin 09 

extending into the piston walls. The Springs of 
and 3 are of a strength such as to merely aS 
sure the proper seating of the valves 00 and O, 
and the pressure of the fluid within the reservoir 
will act in a direction to move said valves to the 
closed position. The pump 96 is mounted with 
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in the reservoir at a position to align the open 
ing 99 therein with the opening 73 and is se 
cured in place Such as by means of a Welded 
joint as at f . It will be herein noted that all 
fuels entering the reservoir under pressure willi 
pass freely through the pump 96. 
The piston & is reciprocated by means of a 

shaft , one end of which extends into the 
reservoir and callies a crank arm 2 connected 
to the piston by means of links 3 which are 
pivotally attached at one end thereof to the arm 

2 and at the other end to the pin 39. The 
shaft is journaled in a bearing 4 (see Fig. 3) 
which is Secured to the Wall of the reservoir in 
any appropriate manner. The shaft extends be 
yond bearing 4 and also carries a Second crank 
arm 6 which may be adjustably secured there 
to by m3ains of a Screw . Rocking the crank 

6 Will in turn rock the Shaft and the arm 
f2 attached thereto to reciprocate the piston 04 

and draw fuel into the reservoir through the fuel 
passages in the pump from a Supply connected 
thereto. In order to prevent leakage of fuel be 
tween the shaft, and the bearing 4 so as to 
maintain the pressure in the reservoir 8, a 
stuffing box 3 is provided, the details of Which 
are not shown and may be of any Well-known 
device used for Such purpose. 
The pump 98 is arranged to be actuated by the 

notion of the shaft 28. Accordingly, a crank arm 
9 (see Fig. 7) is attached to the end portion 29 

of the shaft 28. A rod 20 has one end thereof 
pivotally attached to the arm 9 and its other 
end to a yielding resilient connection designated 
generally 2 (see Fig. 7) secured to the arm 6. : 
This connection comprises a member 22, the end 
portions 23 and 24 of which al'e b2nt Substan 
tially at right angles to extend parallel to each 
other and are provided with Suitable openings 
through which the rod i20 passes. An abutment 
25 is adjustably secured to the upper portion of 

the rod, such as by means of a screw 26. A ten 
Sion spring 27 has one end anchored to the abut 
ment 25 such as by extending about the Screw 
26 with its other end secured to the member 22 
whereby the abutment f 25 and the strap 22 are 
maintained in engagement with each other by the 
tension of the Spring 2. The aim 6 is pivot 
ally attached to the strap 22 as at 28. When 
the shaft 28 is rocked, the motion thereof will be 
transmitted by the connection, above described, 
to actuate the pump 96. Thus, an arrangement is 
provided for absorbing any excess movement of 
the rod 20 beyond that required to move the 
piston 03 to the upper limit of its travel. 

It is desirable that the fuel mixture may be 
varied according to engine demand and in an 
automatic manner. To this end (See Fig. 1), a 
cylinder 30 in which a piston 3 f is reciprocated 
is attached to the conduit 6 and communicates 
with the air passage therein by means of an 
opening 32 extending through the Wall of the 
conduit inwardly of the throttle valve 25 so as to 
relate the movement of the piston to the Suction 
of the engine. The piston 3 will be moved in 
Wardly by the Suction of the engine and is Spring 
loaded to move outwardly upon a predetermined 
drop in engine Suction. The term piston is here 
in employed in a broad Sense and may include a 
diaphragrin alranged to be actuated by engine 
Suction. The motion of the piston 3 is trans 
mitted to the shaft 69 by means of linkage and 
cam motions designated generally 33 (see Fig. 1) 
Which comprise a lever 34 which is made in a 
manner SO as to permit extremely fine adjustment 
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in the setting of the cam 68. The lever 34 com 
prises a collar-like member 35 (see Fig. 10) hav 
ing a reduced portion 36 on which is movably 
nnollnied an arm. 37 having a depending portion 
i38 at the free end thereof. The other end of 
the arm 38 has a projection thereon providing a 
lip 39 which has a threaded opening therein 
for receiving an adjusting Screw 40. Also Se 
cured to the reduced portion 36 (see Fig. 10) so 
as to nilove thereWith is a second arm 4 carry 
ing a lip 42 positioned to be engaged by the Screw 
A $0. The lips 39 and 42 are spring loaded to 
move towards each other by a tension spring 43, 
one end of which is attached to the arm 3 as 
at 44 with the other end thereof attached to 
the arm f i? as at 45. The lever 34 is adjustably 
Secured to the free end of the shaft 99 as by means 
of a Screw 46. Turning the Screw 40 Will move 
the arm 42 to move the cam 68 relative to the 
valve 64. 
The portion 38 of the lever 34 depends into 

engageinent With tie free end portion of a level 
3 (Fig. 1) which is pivotally nouilted at the 

Otheir end as at 48 to a novable Silpport 49. 
The lever At is supported on a rollier 50 which 
is mounted to cine end of a link 5 the other 
Cind of which is pivoted as at 52 to an arm 53. 
The arm 53 is pivotality Secured at the upper 
end to a pivot 34 on Support 55 carried by the 
body 23, The longitudinal edge of the lever 47 
Wiich seigages with the role 56 extends on a 
Curvature of an arc described from substantially 
the Center of the pivot 54 and provides a can 
Surface 36 which is nowable over the roller f3() 

5 mechanically by imeans to be hereinafter de 
SCtribcd to raise or lower the free end portion 
of the evic' 4 which in turn moves the lever 
;33 to tiri the shaft 69. A second lever 57 
is pivotally mounted at one end as at 258 to the 
Support 55 at a position adjacent to the free 
end Of the level 47 and extends therefroin in 
Spaced relation to the lever 4. The longi 
tudinal edge of lever 57 on the side thereof ad 
jacent the lever 4, also extends on a curvature 
of an arc described from the center of the pivot 
:54 and provides a cam surface 59 on which 
the roller 5 is supported. A roller 69 is car 
ried at the free end portion of the lever ? 57 and 
is engageable with a can 6f which is adjust 
ably Secured to the shaft 33 by means of a screw 
f 62 (see Fig. 10). Rocking the shaft 3G as by 
means of the crank arm 3 is will raise or lower 
the lever 5 which in turn will raise or lower 
the free end of the level is to open or close 
the valve 64. 
The roller 50 is manually moved between the 

levers 4, 57 along the length thereof and its 
position relative to the ends of the levers deter 
mined by the characteristic and fuel mixture 
ratio-deriand of the particular engine to which 
the device inay be attached. The position of the 
roller 50 is also determined by temperature. In 
cold Weather the Ioller f5) will be moved nearer 
to the pivot of the lever & whereby providing 
for a greater movement of the lever 47 in re 
Sponse to movement of the cam 6, thereby pro 
Viding for an increased nozzle valve opening to 
Supply a richer fuel mixture ratio. When the roll 
er 60 is moved in the opposite direction or to 
Wards the pivot of the lever 57 a decreased tilt 
ing of the lever 87 will be had in response to 
movement of the can f6 . The limit of move 
ment of the roller 50 in the direction to provide 
a decreased tilting of the lever i47 and thereby 
restricting the fuel is set by means of an adjust 
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able member 63 which has a threaded shank 
portion 64 and an enlarged head 65, the outer 
Surface of which may be graduated in equal divi 
Sions 66 (see Fig. 6). The member 63 (Fig. 1) 
threadedly extends through a support 6 into 
engagement With an abutment 68 carried by the 
arm 53 and is Spring-urged into engagement 
thereWith by a tension spring 69 having one end 
thereof fastened to the arm as at 70 and the 
other end to the support 67. A pointer 7 is 
fastened in any suitable manner to the support 
67 and extends therefrom to a position at the 

edge of the head f65 So as to provide a datum 
point 2 for the graduation 66. Should the 
preset position of the roller 59 require changing, 
the member 63 may be turned in proper deter 
mined required amounts with the aid of the 
graduation f66. As previously mentioned the 
valve 64 is also mechanically controlled auto 
natically in response to engine operation. To 
this end the Support 49 to which the lever 47 
is pivoted is nowably mounted as at 73 to a link 

4 (see Fig. 4) the upper end of which is secured 
to turn with Shaft 5 (Fig. 4) journaled in the 
support 76. The pivot 3 also pivotally Sup 
ports a lever 77 (see Figs. 1 and 5) which is pro 
Wided intermediate the ends thereof With a pro 
jection 8 in line to engage With an extension 
of the shaft 5. The upper end portion of the 
ever T is connected by means of a rod 9 to 
a link 80 extending from the piston. 3. A ten 
sion Spring 8 is attached at one end to the lower 
portion of the lever 77 as at 82 and the upper 
end thereof is anchored to a projection. On lever 
f49 whereby applying a resistance to the lever 
tending to move the same in a counter-clockwise 
direction as viewed in Figure 1. With the engine 
in action the piston f3, will be drawn within the 
cylinder 30 by the suction in the conduit 6. 
Upon a decrease in Suction in the conduit f6, the 
piston 3 will tend to move outwardly and 
through the linkages just described, the lever 4 
will be moved to the right over the roller 50 as 
viewed in Fig. 1 and tilt the free end of the lever 
upwardly to move the valve 64 to increase the 
opening at the fuel passage in the nozzle. Upon 
the regain of engine torque the Suction Will in 
crease to draw the piston 3 inwardly and move 
the lever 47 to the initial position. 
Moving the lever 4 along the roller 50 which, 

in effect, provides a fulcrum about which the lever 
47 swings, will raise the free end portion thereof 

in amounts in accordance to the relative position 
of the roller 50 on the cam surface 56. A maxi 
mum upward movement of the free end of lever 
A will be had when the roller is at a position 
on the Surface 56 nearer to the free end of the 
lever 47. The minimum raising motion of the 
ever 4 will be had when the roller is positioned 
to extend substantially vertically in line With the 
axis of the pivot 54. 
A bracket 83 (see Fig. 2) is carried by the shaft 
75 and depends therefrom and threadedly re 

ceives a top screw 84 having an enlarged head 
85 which may be graduated similar to the head 
65. A pointer 86 provides a datum line for the 

graduations on the head 85. The end of the 
Screw 84 extends into engagement With the side 
of the body 20 and provides a stop to limit the in 
ward movement of the Support 49. A threaded 
stud 87 is also attached to the shaft 5 So as to 
move thereWith and receives thereon an adjusting 
member 88 which Supports One end of a tension 
Spring 89, the other end of which is secured to a 
projection 90 extending from the side of the 75 
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conduit 6. The Spring 89 provides a resistance 
to the inward movement of the piston f3. This 
resistance may be varied by turning the member 
88 along the length of the member 8 whereby 
changing the point of application of the resist 
ance force on member 87. In order to predeter 
mine the position of the member 88 along the 
member 8, index 9 properly graduated along 
the edge thereof may be positioned to extend 
parallel to the member 8. 
The Operation of the device is as follows: as 

Suming the parts to be in proper relation to each 
other, and the throttle 25 in the closed position, 
the cranking of the engine will, under normal 
conditions, produce a sufficient suction in the air 
conduit f6 to move the pistOn 3 in Wardly, as 
shown in Figure 1. This will swing the lever TT 
about its mounting 73 and move the Support 49 
down and to the left, as viewed in Figure 1. This 
notion lifts lever 3i and turns Stern 4 to lift 
valve 64 from its seat 53. The motion of support 
9 Will move the lever 4 along the roller 50 

through its engagement with the cam face 56 of 
the lever to raise the free end of the lever 4 
into engagement with the portion 38 of the lever 
3i to move the same to further open or lift the 

valve 64, Figure 10, from the seat 53 to the idling 
and cranking setting. Also, aSSuming that suffi 
cient pressure has been built in the reservoir 8 
by means of the engine pump P connected by 
means of conduit C to the reservoir 8, fuel Will 
under pressure fioW through the bore 2 of nozzle 

and through the various passages therein out 
through the opening 52 in a fine mist into the 
air flowing by the nozzle. This fuel in this form. 
Will mix with the air as it is dra Win into the 
engine intake manifold 24 in a usual manner. 
By means of the accelerator pedal (not shown) 
the arm 36 may be rotated in the direction. So 
that the can 6 thereon engaging with the roller 
6 Wii raise the lever 5, which motion will be 

transferred through the roller 5 to the ever 
4 to Swing the same about its pivot 48 to move 
the lever 36 to increase the flow of fuel from 
the nozzle 2. The moving of the lever 34 will 
also open the throttle 25 through its connection 
3, 32, 2 therewith. Upon a load being placed 
upon the engine such as when the engine is pro 
pelling a vehicle up a hill, the Speed of the 
engine will be reduced with a resultant drop in 
the Suction in the conduit 6. This drop in Suc 
tion will permit the piston 3 under preSSure 
of the Spring 89 to move outwardly in an amount 
depending upon the degree of drop in engine Suc 
tion. The motion of the piston Will be trans 
mitted to lever 7 and swing the same about 
its pivot 73 in a counter-clockwise direction 
moving the support 49 to the right, as viewed in 
Figure 1, to move the lever 4 over the roller 
5 and thereby raise the lever 34 to turn the 

valve controlled shaft 69 in a direction to further 
move the valve 68 from the seat 53 and provide 
for an increase in fuel ejected into the air stream 
thereby enriching the same. 

In order to manually remotely control the 
position of the roller 50, a wire or rod 200 is 
secured to the arm 53 as by a connection 20 and 
may be extended to the dash panel of the vehicle. 

in order to control the response of the piston 
i3 to the suction of the engine, the Spring 89 
is adjustable along the member 8 whereby to 
increase or decrease the leverage provided by 
such spring on the shaft 5 Which in turn pro 
vides a resistance to the inward movement of 
the piston f3. Thus, the arrangement may be 
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provided whereby a slower response to the Suc 
tion change may be made in the actuation of the 
needle valve 64. In other words, the device may 
be made to respond quickly to any change in 
suction or may be delayed, as the choice may be. 
At such time as When the engine is not being 

cranked sufficiently fast to operate the pump P 
of the engine such as during extremely cold 
weather, the auxiliary pump 96 may be brought 
into action by a manual motion of the arm 34 
whereby to draw and build up a pressure Suf 
ficiently into the reservoir 8 to Supply fuel to 
the air flow in the conduit S. 
With the engine operating at low speed and 

fully opened throttle the suction in the intake 
manifold inay lie reduced to an extent to be in 
sufficient to illnaintain the piston 3 in the in 
ward position which would result in a movement 
of the lever to parinit the member 49 to 
swing upwardly to close the valve 64. In order 
to provide for such condition of operation such 
as would be experienced in ascending a step 
grade, means are provided for holding the mem 
ber 49 in the valve opened position. This com 
prises an arm 282 (see Fig. 4) which is movably 
mounted on the shaft 30 and is provided with 
an abutment 203. A torque spring 204 (see Fig. 
10) surrounds the shaft 30 and has one end 
thereof Secured to the lever 2G2 and the other 
end extends into engagement with an abutment 
205 (Fig. 4) which inay be Secured to the cam 
f6 or other structure movable With the shaft 
30 whereby the arm 202 will be spring urged to 
move the abutment 293 thereon into engagement 
with the abutment 25. 
nected to a projection 209 which extends from 
the lower edge of the support 49 by means of a 
member 286 which is provided with a slot 20 
in which the reduced portion 208 of the abut 
ment 23 is received. Upon maximum movement 
of the arm 34, the reduced portion 293 will en 
gage with the lower edge of the recess 207 thereby 
swinging the member 49 about its mounting 73. 
Upon further movement of the arm 34 to move 
the lever 5 to increase the opening of the dis 
charge nozzle, the arm 262 will be prevented from 
further movement, and the force of the Spring 
acting thereon will maintain the member 49 in 
the position shown, such as in Figure 2 until the 
suction of the engine actuates the piston 3 
to maintain the support 49 in engagement With 
the member 20. Upon the moving of the can 
f6 in the opposite direction, with the engine at 
rest and the can turned to its lowermost position, 
the link . . viii be moved through the action of 
the spring 3: Cn the lever 77 to Swing the free 
end of the support 29 upwardly as shown in 
dot and dash line in Fig. 5 whereby causing the 
free end of the lever 27 to drop out of engage 
ment with the depending portion 38 of lever 
f34 and freeing the lever 34 so as to permit 
the Spring loaded valve $4 to positively close the 
nozzle. 

I claim: 
1. In combination with an internal combustion 

engine having a fuel pump, a fuel atomizer for 
said engine comprising an air flow conduit 
adapted to be attached to the intake manifold 
of the engine, a throttle valve in Said conduit 
for controlling the admission of air in Said Con 
duit, a fuel nozzle in said conduit for ejecting 
fuel under positive pressure in the air flowing 
through said conduit, a fuel reservoir connected 
to said nozzle, said pump delivering and main 
taining fuel under pressure in said reservoir, 
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means in said reservoir for dampening pulsation 
of the fuel in said reservoir, and an auxiliary 
pump manually operable for supplying fuel to 
Said reservoir. 

2. in combination with an internal combus 
tion engine having a fuel pump, a fuel atomizer 
for said engine comprising an air flow conduit 
adapted to be attached to the intake manifold of 
the engine, a throttle valve in Said conduit for 
controlling the admission of air in Said conduit, 
a fuel nozzle in said conduit for ejecting fuel 
under positive pressure in the air flowing through 
Said Conduit, a fuel reservoir Connected to Said 
nozzle, said pump delivering and maintaining 
fuel under pressure in said reservoir, a spring 
pressed diaphragm in said reservoir for dampen 
ing pulsation of the fuel in said reservoir, and an 
auxiliary pump positioned within said reservoir 
and manually operable for supplying fu.3i to said 
reservoir. 

3. A fuel atomizer for an internal combustion 
engine comprising an air flow conduit, adapted to 
be attached to the intake manifold of the engine, 
a throttle valve in said conduit for controlling 
the admission of air in said conduit, a fuel nozzle 
in Said conduit for ejecting fuel under positive 
preSSure in the air flowing in Said conduit, a fuel 
reservoir connected to said nozzle, means in said 
reservoir for dampening pulsation of the fuel 
in Said reservoir, and a pump in said reservoir 
manually operable for supplying fuel to said 
reservoir under pressure above atmospheric. 

4. A fuel atomizer for an internal combustion 
engine comprising an air flow conduit adapted to 
be attached to the intake manifold of the engine, 
a fuel nozzle in said conduit for ejecting fuel 
under positive pressure into the air fiowing 
through said conduit, valve means in said nozzle 
for controlling the amount of fuel delivered 
through Said nozzle in response to engine opera 
tion, a movable Support, a lever pivotally secured 
to said support with the free end thereof opera 
tively connected to said valve, and movable to 
Open or close Said valve, a shiftable guide member 
providing a surface for engaging and tilting the 
free end portion of said lever, and suction actuat 
ed means movable in response to engine suction 
for moving Said support for tilting the lever about 
Said shiftable guide member to open or close 
Said valve in response to variation in engine suc 
tion under load. 

5. A fuel atomizer for an internal combustion 
engine comprising an air flow conduit adapted to 
be attached to the intake manifold of the engine, 
a fuel nozzle in said conduit for ejecting fuel un 
der positive pressure into the air flowing 
through Said conduit, valve means in said nozzle 
for controlling the amount of fuel delivered 
through said nozzle in response to engine opera 
tion, a movable support, an arcuate lever piv 
otally Secured to said support and operatively 
Connected to Said valve and movable axially to 
Open or close Said valve for controlling the 
amount of fuel delivered through said nozzle, a 
shiftable guide member providing a surface over 
Which said lever is moved for tilting the same, 
and means actuated in response to engine suc 
tion for moving said support for moving said 
lever over Said shiftable member to open or close 
said valve in response to variation in engine suc 
tion under load. 

6. A fuel atomizer as set forth in claim 4 where 
in a yielding resistance is provided for opposing 
the movement of Said Suction actuated means. 
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7. A fuel atomizer as set forth in claim 6 Where 
in yielding resistance is adjustable. 

8. A fuel atomizer for an internal combustion 
engine comprising an air flow conduit adapted to 
be attached to the intake manifold of the engine, 
a fuel nozzle positioned within said conduit for 
ejecting fuel under positive pressure into the air 
flowing through said conduit, valve ineans in Said 
nozzle for controlling the amount of fuel deliv 
ered through Said nozzle in response to engine 
operation and caim operated means for control 
ling said valve means comprising a pair Of evers 
and a shiftable fulcruin aeribe for One ever ei 
gageable between said levers and through Which 
notion is tranSinited from one lever to the other. 

9. A fuel atomizer for an internal CoibStion 
engine coin prising an air foW conduit, a fuel 
nozzle for ejecting fuel under positive preSSure 
into the air owing through said conduit, a dis 
charge Opening in Said nozzle, a needle Valve 
for controlling the SOW Cf fuel through Said Open 
ing, a pair of everS operatively connected to Said 
Wave and manually rockable for Oving Said 
valve to and fron said opening, said levers being 
arranged for providing a conpound ovement 
therebetween and a shiftable fulcrun inenber 
for One lever through which said leyers operate. 

1G. A fuel atomizer for an internal COnbulsion 
engine comprising an air flow conduit adapted to 
be attached to the intake manifold of the engine, 
a fuel nozzle for ejecting fuel under positive pres 
Sure into the air flowing through Said conduit, 
Variably opening Wave means in Said nozzle fo: 
controlling the amount of fuel delivered through 
Said nozzle, a pair of pivoted levers extending to 
Ward each other With the free end portion of One 
of Said leverS operatively connected to Said valve 
means, a shiftaole fulcrun member for One lever 
positioned between Said levers and engageable 
theireWith and through Which motion is trans 
initted fron One lever to the other, and a cann 
for engaging the other of its levers for moving 
the said free end portion operating said valve 
EaS 
1. In a fuel atomizer for an internal com- i. 

bustion engine an air flow conduit adapted to 
be attached to the intake manifold of the engine, 
a fuel nozzle in Said conduit operable under 
positive pressure for ejecting fuel in the air flow 
in said conduit, a reservoir for the fuel con- 5 
nected to said nozzle, and a fuel pump positioned 
Within Said reservoir for Supplying fuel thereto, 
a diaphragn in Said reservoir operable for 
danpening pulsation of the fuel in Said reservoir. 

12. A fuel atomizer for an internal combustion 
engine Comprising an air flow conduit adapted 
to be attached to the intake manifold of the 
engine, a fuel Ozzle for ejecting fuel under 
positive preSSure into the air flowing through 
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Said conduit, a reservoir for Supplying fuel to 
Said nozzle, a pump positioned within said 
reservoir for Supplying fuel thereto, valve means 
in Said nozzle for controlling the amount of fuel 
delivered through said nozzle in response to 
engine Operation and means operable for open 
ing and closing Said valve means, said fuel 
nozzle and Said reservoir being attached to each 
other providing a unit structure secured to said 
Conduit. 

13. In combination with an internal com 
bustion engine having a fuel pump, a fuel 
atomizer for said engine comprising an air flow 
COInduit adapted to be attached to the intake 
manifold of the engine, a throttle valve in said 
conduit for controlling the admission of air in 
Said conduit, a rotatable shaft, means for mount 
ing Said throttle valve onto said shaft, a fuel 
nozzle in Said conduit through which fuel is 
discharged into the air flow of said conduit, a 
fuel reservoir Connected to said nozzle, means 
including the engine pump for supplying fuel 
to Said reservoir under pressure above atmos 
pheric whereby to eject the fuel under positive 
preSSure through said nozzle, an auxiliary pump 
manually Operable for Supplying fuel to said 
reServoir, means Connecting said shaft to said 
pump to Operate Said auxiliary pump upon ro 
tation of Said shaft to Supply fuel to said reser 
Voir and means for rendering said pump in 
active upon a predetermined pressure in said 
reservoir. 
14. In COinbination with an internal combus 

tion engine as set forth in claim 13 wherein 
Said auxiliary pump is positioned within said 
eSeWOl. 
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