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To all whom it may concern: 
Be it known that I, CARL H. KNUDSEN, a . 

citizen of the United States, and residing 
at Brooklyn, in the county of Kings and 
State of New York, have invented certain 
new and useful Improvements in Walve 
Constructions for Fuel-Oil Motors, of which 
the following is a specification, such as will 
enable those skilled in the art to which it 
appertains to make and use the same. 
This invention relates to valve construc 

tions particularly designed for use in con 
nection with what are known as fuel oil en 
gines or motors, and the object of the in 
vention is to provide a device of the class 
specified which will be automatic in opera 
tion and the action of which will be that 
of a spray device or which will operate in 
the same manner as an atomizer; a further 
object of the invention being to provide a 
device of the class specified which is simple 
in construction and operation and efficient 
in use; and with these and other objects in 
view the invention consists in a valve device 
constructed and operating as hereinafter 
described and claimed. 
The invention is fully disclosed in the 

following specification, of which the accom 
panying drawing forms a part, in which 
the separate parts of my improvement are 
designated by suitable reference characters 
in each of the views, and in which:- 

Figure 1 is a sectional side view of my 
improved valve device in its normal posi 
tion; 

Fig. 2 a detail side view of a part of the 
construction which I employ; 

Fig. 3 a section on the line. 3-3 of Fig. 
1, of a part of the construction shown in 
said figure detached; and, 

Fig. 4 a view similar to Fig. 1 but show 
ing a modified form of construction. 

In Fig.1. I have shown at 5 the main body 
of the valve device which is preferably cy 
lindrical or disk-shaped in form and pro 
vided with a tubular stem 6, the parts 5 
and 6 are provided with a central bore 7 
which is made conical in form at the top 
and bottom as shown at 8 and 9, and this 
bore forms a fuel oil chamber. The bot 
tom conical portion 9 of the bore 7 opens 
out through a flaring discharge 10 in the 
bottom of the part 6. 

Secured to the top of the part 5 of the 
valve device is a concavo-convex cap 11 

which forms between the same and the top 
of the part 5, a chamber 12. Secured be 
tween the cap 11 and part 5 of the valve 
device is a diaphragm 13 which is corru 
gated or otherwise strengthened as shown 
at 14 and the connection or supporting of 
the diaphragm between the part 5 and the 
cap 11 is Such as to provide a space 15-be 
E" the diaphragm and the top of the 
part 5. 
Connected centrally with the diaphragm 

13 is a plunger 16, the top of which is pro 
vided with a nut 17 which secures the 
plunger in connection with the diaphragm, 
as will be readily understood, and as clearly 
shown in Figs. 1 and 3, and the plunger 16 
is provided with a central bore 18, and the 
bottom portion of said plunger is conical 
in form as shown at 19, and the conical por 
tion 19 is provided with a plurality of bores 
or apertures 20, which communicate with 
the bottom of the bore 18, as clearly shown 
in Fig. 3. The conical portion 19 of the 
plunger 16 is adapted to normally seat in 
the conical portion 9 of the bore 7, as clearly 
shown in Fig. 1, and it will be noted that 
the apertures or bores 20 open outwardly 
into an annular recess 21 in the conical por 
tion 19, and this recess forms on said coni 
cal portion top and bottom beveled seats 22 
and 23. 
A sleeve 24 is mounted on the plunger 16 

within the bore 7 of the parts 5-6 of the 
valve device, said sleeve being provided at 
the bottom thereof with a conical portion 
25 having a plurality of tangentially ar 
ranged grooves 26. The sleeve 24 is adapted 
to move longitudinally of the plunger 16 
and the conical portion 25 thereof is adapt 
ed to seat in the conical portion 9 of the 
bore 7 as clearly shown in Fig. 1. 
The part 5 of the valve device is provided 

at one side thereof with an intake bore 27, 
and the outer end of which is enlarged and 
threaded as shown at 28 to permit of the 
connection therewith of a fuel oil supply 
pipe, which is not shown, but is adapted to 
supply fuel oil to the bore 7 under a pre 
determined pressure. 
The part 5 of the valve device is also pro 

vided preferably opposite to the bore 27 
with a discharge valve 29 which is adjust 
ably mounted in a bore 30, which communi 
cates with a vertical bore 31 placed in com 
munication with the bore 7 of the part 5 
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through the space 15, and communicating 
with the bore 30 is a discharge port or pas 
sage 32. 

he cap 11 is provided at one side thereof 
5 with a lug 33 having a bore 34, the outer end 
of which is threaded as shown at 35 to re 
ceive a pipe, not shown, through which air 
under pressure is adapted to pass into the 
chamber 12. 

10 The foregoing clearly describes the con 
struction shown in Figs. 1 to 3 inclusive and, 
in practice, or in the use of a valve device, 
such as above described, air under predeter 
mined pressure is first introduced into the 

15 chamber 12 and this serves to hold the plun 
ger 16 in its closed position, or to bring the 
seats 22 and 23 on the conical portion 19 
thereof in engagement with the conical por 
tion 9 of the bore 7, after which the valve 

20 29 is opened to permit the passage of air 
through the bores 31 and 30 and the dist 
charge port or passage 32, after which fuel 
oil under predetermined pressure is passed 
into the bore 7 through the bore 27, the air 

25 in the bore 7 being discharged through the 
discharge port or passage, 32, as will be 
readily understood, and when said fuel oil 
begins to discharge through the port or pas 
sage 32, the valve device 29 is closed, and by 

30 continuing the feeding of fuel oil into the 
bore 7, the diaphragm 13 will be raised 
against the air pressure in the chamber 12, 
and this operation will-raise the plunger 16 
to unseat the beveled faces 22 and 23 to per 
mit of the passage of air from the bore 18 
in the plunger 16 through the bores 20 and 
out through the flaring discharge 10 in the 
bottom of the part 6, and in this operation 
the fuel oil from the bore 7 is also dis 

40 charged through the flaring discharge 10, 
said oil passing through the tangentially 
arranged grooves 26 in the conical portion 
25 of the sleeve 24. 

It will be understood that the extent of the 
45 upward movement of the plunger 16 by the 

diaphragm 13 will depend upon the pressure 
of the fuel oil in the bore 7, and the pressure 
of air in the chamber 12, but my improved 
valve device will operate automatically to 

50 supply the desired fuel to engines or motors 
of the class specified, as will be readily un 
derstood. 
With the construction shown in Figs. 1 

to 3 inclusive, I provide a valve device which 
55 is simple in construction and operation, and 

which is positive and automatic in action, 

35 

and which will properly mix the air and 
fuel oil prior to the discharge of the same 
into the cylinder or cylinders of an engine. 

60 The construction shown in Fig. 4 is of the 
same general form as that shown in Figs. 1 
to 3 inclusive, except for a slight change in 
the design and by substituting for the plun 
ger 16 a piston 36. The piston 36 comprises 

65 a sleeve head 37, the periphery of which is 
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provided with a plurality of grooves 38, and 
a downwardly directed stem 39 having a cen 
tral bore 40. The bottom of the stem 39 is 
provided with a conical portion 41 having a 
central annular groove or recess 42 and a 70 
plurality of bores 43 which form a com 
munication between the bore 40 and the 
annular groove or recess 42, and the annular 
groove or recess forms in the conical por 
tion 41 top and bottom beveled seats 44 and 75 
45 which operate in the conical portion 9 
of the bore 7 of the valve device. 
In the form of construction shown in Fig. 4 I also preferably employ a spiral spring 

46 which is placed in the sleeve head 37 of 80 
the piston 36 and adapted to bear on the 
underside of the cap 11, and in the oper 
ation of this form of construction air under 
pressure is first admitted into the chamber 
12 between the top of the piston 36 and the 85 
cap 11, through the bore 34, after which the 
valve 29 is opened and oil under pressure is 
passed into the bore 7 through the bore 27 
until fuel oil begins to pass through the dis 
charge port or passage 32, after which the 90 
valve 29 is closed and pressure of the fuel 
oil in the bore 7 will then operate to raise 
the piston 36 against the compressed air in 
the chamber 12 to unseat the beveled faces 
44 and 45 on the stem 39 and permit the 95 
passage of air through the bores 43 and the 
passage of fuel oil through the tangential 
grooves 26 and the sleeves 24 out through the 
flaring discharge 10 at the bottom of the 
part 6 of the valve device. 

It will be readily understood that the 
spring 46 is not an essential feature of the 
construction shown in Fig. 4, as the com 
pressed air in the chamber 12, will doubt 
lessly be sufficient to produce the desired 105 
result, or control the extent of the upward 
movement of the piston 36, but it will be 
noted that with both forms of construc 
tion shown my improved valve device is au 
tomatic in its operation and discharges lio 
therefrom the required amount of fuel oil 
and air in a spray, fashion and thus pro duces a very desirable mixture for engines 
or motors that use or that may use valve 
devices of the class specified, and it will be lls 
readily understood that while I have shown 
certain details of construction for carrying 
my invention into effect I am not neces 
sarily limited to these details, and various 
changes therein and modifications thereof 120 
may be made, within the scope of the ap 
pended claims, without departing from the 
spirit of my invention or sacrificing its ad 
vantages. 
IIaving fully described my invention, 125 

what I claim as new and desire to secure by 
Iuetters Patent, is:- 

1. A device of the class described com 
prising a body portion divided into inde 
pendent air and fuel oil chambers, means 130 
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whereby air under pressure may be sup 
plied to the air chamber, means whereby 
fuel oil under pressure may be supplied to 
the fuel oil chamber, said device being pro 
vided with an air and fuel oil discharge, a 
plunger member mounted in the device, said 
plunger member being provided with a bore 
one end of which communicates with said 
air chamber, a plurality of bores communi 
cating with said first named bore and 
through which air from said chamber is 
adapted to pass into the air and fuel dis 
charge, a sleeve mounted on said plunger 
member within the fuel oil chamber the face 
of said sleeve being provided with a plu 
rality of grooves through which fuel oil in 
said chamber is adapted to pass out through 
said air and fuel discharge, and means 
whereby the passage of air and fuel oil into 
said air and fuel oil chambers will automati 
cally operate said plunger member to per 
mit of the passage of air and fuel through 
said discharge. 

2. A device of the class described com 
prising a body portion divided into inde 
pendent air and fuel oil chambers, means 
whereby air under pressure may be sup 
plied to the air chamber, means whereby 
fuel oil under pressure may be supplied to 
the fuel oil chamber, said device being pro 
vided with an air and fuel oil discharge, a 
plunger member mounted in the device, said 
plunger member being provided with a 
bore one end of which communicates with 
said air chamber, a plurality of bores com 
municating with said first named bore and 
through which air from said chamber is 
adapted to pass into the air and fuel dis 
charge, a sleeve mounted on said plunger 
member within the fuel oil chamber the face 
of said sleeve being provided with a plu 
rality of grooves through which fuel oil in 
said chamber is adapted to pass out through 
said air and fuel discharge, means whereby 
the passage of air and fuel oil into said air 
and fuel oil chambers will automatically 
operate said plunger member to permit of 
the passage of air and fuel through said 
discharge, and a discharge valve communi 
cating with said fuel oil chamber. 

3. 

3. A device of the class described com 
prising a body portion, a plunger member 
mounted therein and adapted to divide said 
body portion into independent air and fuel 
oil chambers, means whereby air under pres 
sure may be supplied to the air chamber to 
hold said plunger member normally in an 
inoperative position, means whereby fuel 
oil under pressure may be supplied to the 
fuel oil chamber to move said plunger mem 
ber into operative position against the pres 
sure in the air chamber, said device being 
provided with an air and fuel oil discharge, 
means whereby air under pressure in the 
air chamber may pass into said member 
and be discharged through the lower end 
portion thereof, means for passing fuel oil 
in said fuel oil chamber around the dis 
charge end of said member, and means for 
controlling the passage of air and fuel oil 
though the said air and fuel oil discharge. 

4. A device of the class described com 
prising a body portion, a plunger member 
mounted therein and adapted to divide said 
body portion into independent air and fuel 
oil chambers, means whereby air under 
pressure may be supplied to the air cham 
ber to hold said plunger member normally 
in an inoperative position, means whereby 
fuel oil under pressure may be supplied to 
the fuel oil chamber to move said plunger 
member into operative position against the 
pressure in the air chamber, said device be 
ing provided with an air and fuel oil dis 
charge, means whereby air under pressure 
in the air chamber may pass into Said mem 
ber and be discharged through the lower 
end portion thereof, means on said plunger 
member for controlling the passage of fuel 
oil around the discharge end of said mem 
ber, and a discharge valve communicating 
with said fuel oil chamber. 
In testimony that I claim the foregoing 

as my invention I have signed my name in 
presence of the subscribing witnesses this 
3rd day of May, 1919. 

CARL. H. KNUDSEN. 
Witnesses: 

C. E. Mu LREANY, 
H. E. THOMPSON. 
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