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The present invention relates to a device 
of an automatic nature for atomizing and 
injecting liquids into a chamber, the pres 
sure in which is greater than atmospheric 
pressure. 
An important object of the invention is 

to provide a device of this nature which is capable of automatically atomizing and in 
jecting liquids under pressure greater than 
the chamber into which they are forced, at . 
certain given periods, containing within it 
self the means of timing, atomizing, and in 
jection; receiving no energy mechanically; 
the liquids flowing into it by gravity; ac 
tuating itself automatically at proper regu 
lated periods. i 
The principle on which this device op 

erates is that of a compound piston, the di 
ameter of one being greater than the other, 
and the fact that the cross-sectional area of 
a piston twice as large as another will be 
four times as great, and if two pistons of 
different diameters be connected and a pres 
sure applied on the larger one, the resulting 
pressure on the smaller one, will be multi 
plied by the difference of the cross-sectional 
areas provided the smaller piston be exposed 
to a pressure not greater than that acting 
on the larger piston. 
Another important object of the invention 

is to provide a device of this nature which is 
simple in its construction, inexpensive to 
manufacture, strong, durable, efficient and 
reliable in operation, not likely to easily be 
come out of order, and otherwise well adapt 
ed to the purpose for which it is designed. 
With the above and numerous other ob 

jects in view as will appear as the descrip 
tion proceeds, the invention resides in cer 
tain novel features of construction, and in 
the combination and arrangement of parts 
as will be hereinafter more fully described and claimed. 
In the drawings: 
Figure 1 is a longitudinal sectional view 

through the device embodying the features 
of my invention; 

Figure 2 is a top plan or end elevation of 
the device with the throttle and secondary 
piston removed; 

tric and with ste 

Figure 3 is an end elevation of the atom 
izer unit; and - 
Figure 4 is a sectional view through the 

atomizer unit taken longitudinally. 
Referring to the drawing in detail, it will 

be seen that the primary cylinder 1 contains 
a number of the working parts of the device. 
This primary cylinder should preferably be 
constructed of cast iron and the inner work 
ing surface is ground and lapped to a good 
smooth finish. The height of this surface 
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in the cylinder, need not be greater than the 
greatest travel of the primary piston 2, and 
one and one-half times the length of the pri 
mary piston. The remainder of the upper 
part of the cylinder is counter-bored to 
allow free running of a spring 16 and the 
spring bearing 17. The lower end of the 
outside of the cylinder is under-cut allow 
ing for a gasket, where it comes into contact 
with the face of the chamber into which the 
device is to be fitted. The lower end of the 
cylinder 1 is closed, with the exception of a 
port, in the center, which has a bevel of ap 
proximately 45°. The bottom of the cylin 
der 1 is preferably made removable as is 
shown in the accompanying drawings. The 
removable plate 6 is held on a ground joint 
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or a gasket as may be necessary to the cylin 
der 1 by means of screws 5or like fastening 
elements, the number and size of which will 
be governed by the circumstances under 

80 

which the device must function. The object 
of this removable bottom plate to cylinder 1 
is to allow more easy access to the interior 
thereof for the assembling of the device and 
also for the grinding of the ground seat 
where the primary piston 2 comes in contact 
with the same. The primary piston 2 should 
be made of a good composition of cast steel, 
if circumstances will permit. The object of 
this being to strengthen, if possible, that 
part of the piston which contains the atom 
izing unit indicated at 12. This piston con 
tains four working rings 3 preferably eccen 

joints compressed and 
ground to size. The piston 2 also contains a 
removable liner 4 which is, in reality, the sec 
ondary cylinder. Where the primary piston 
2 projects through the bottom of the cylin 
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der 1, an angular seat is made which is 
ground to the seat or the bottom of the pri 
mary cylinder 6, The piston 2 must be con 
structed so that when it is at the bottom of 
the primary cylinder 1 and against its seat 
on plate 6, there will be very little or no 
volume left between its face and the face of 
the bottom plate of the cylinder 6. Should 
there be a very great volume remaining be: 
tween the piston and the bottom plate of 
the cylinder it would result in the impris 
oning of a pressure after the piston has 
seated, as will be seen later, which would 
seriously interfere with the proper func 
tioning of the timing ability of the device. 
The removable liner is mounted in the pri 
mary piston 2 as before mentioned and con 
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stitutes the secondary cylinder. This sec 
ondary cylinder should be made of bronze. 
or some similar soft metal, the surface of its 
cylinder walls being lapped to size. The 
upper part of the bore of the secondary 
cylinder is counter-bored and threaded, con stituting a packing gland. This secondary 
cylinder is screwed in place into the primary 
piston and a soft copper gasket may be in 
serted between the shoulder where it comes 
in contact with the primary piston. A col 
lar is made on the end of the secondary 
cylinder which projects out of the primary 
cylinder thus forming a shoulder in the 
shape of a hexagon to facilitate the tighten 
ing of the secondary cylinder into the pri 
mary piston against the gasket. The pack 
ingnut for Said gland hasa peculiar con 
struction, as will be seen in the drawings, being elongated so that the packing may be 
taken up on while the device is completely 
assembled and in motion. Little need be 
said of the ball spring retainer 10 except 
that it is held securely in place against its 
shoulder by the plates of the atomizer unit 
to be described later and has passages 
drilled into it as at 10 to allow the oil to 
flow through the atomizer unit. The nut 11 screws on primary piston 2 overlapping the 
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last plate in the atomizer unit 12 holding 
the complete unit securely in place. The 
secondary piston 13, as shown in the draw 
ing, is hollow and contains at its lower ex 
tremity a ball check 7 held in place by a fit 
ting containing cross wires or the like across 
its aperture 8. These cross wires should be 
in such a position as to allow ball check 
to drop back far enough so as not to impede 
the flow of the oil through the center of the 
piston 13. However, if too much distance is 
allowed, too great an amount of oil will 
flow back through the secondary piston 13 
before the ball check 7 is seated, as this ball 
check does not carry a spring. However, 
should it be found necessary a very light 
conical spring may be used, being very care 
ful that the spring is not so strong that the 
vacuum created in the secondary cylinder 4 
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by the removal of the secondary piston 8, 
as will be set forth later, will not be able to readily overcome the spring, as this would 
tend to make the device function sluggishly. 
or improperly. - 
The secondary piston 13 is ground and 

fitted to the secondary cylinder 4 for approxi 
mately half its length. From there to the 
point where the collar 21 is fitted to the 
piston 13, the said piston is square so that 
it will run through the square guide hole in 
the cross beam of the housing 20. Th? ob 
ject of this is to eliminate the turning of the 
secondary piston 13 when the throttle is 
moved as, of course, its motion is circular. 
From the point where the collar 21 is fitted 
to the secondary piston 13 for the remaining 
distance to the upper end of the secondary 
piston 13, said piston is round and threaded 
on the end of the nut 25 which when ma 
tured moves up against a small shoulder 
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to eliminate the members. 24, 23, 22 and 21 
from binding on the secondary piston 13. 
The hole in the secondary piston 13 is 

threaded for the feed pipe 26. This feed 
pipe has one or more loops between the 
device and its first bracket (not shown) to 
allow for the motion when the device is 
throttled. 
The housing 20 is cast in one piece being 

fixed to the cylinder 1 by four bolts. The 
top of the housing 20 is threaded to fit the 
throttle 22. The cross-bar of this housing 20 
has a square hole formed in it, in which 
slides the square portion of the secondary 
piston 13. The object of this has been pre 
viously brought out. 
The complete throttling unit which simply 

raises or lowers the secondary piston 13 and 
maintains the piston's position of any given 
point and consists of four parts, the lower 
thrust washer 21, the threaded barrel 22, 
the handle 23, and the upper thrust washer 
24. The handle 23 is keyed to the barrel 22 
in any suitable manner. 

It is apparent that a turn of the handle 
23 throttles the device because a turn of this 
handle turns the barrel which is threaded 
into the housing 20 thereby raising or lower 
ing the secondary piston 13 which is dis 
posed between the upper and lower thrust 
collars 21 and 24. Priming may be accom 
plished by the simple expedient of opening 
and closing the throttle one or more times 
rapidly. This action draws oil into the 
secondary cylinder and forces the air out 
of the device past the ball check 9 and 
through the atomizing unit 12. 
The details of the device have been suffi 

ciently described to understand the opera 
tion. The device functions as follows:-- 
The throttle 23 is turned, thereby drawing 

the secondary piston 13 upwardly where it 
remains stationary unless the throttle be 
moved again. This operation results in a 
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space being left clear in the secondary cyl 
inder due to the fact that the ball check 9 
is held closed by its spring. A vacuum is 
thus created so that oil will be drawn through 
the center of the secondary piston 13 until 
the space created by the removal of the sec 
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ondary piston is filled. The distance that 
the secondary piston is withdrawn from the 
secondary cylinder regulates the amount of 
oil drawn into the secondary cylinder con 
stituting the throttling of the device. It 
will be supposed that the piston of the work 
ing cylinder of the main engine is going 
downwardly on its intake stroke. The main 
piston 2 of the device is at the bottom of 
the primary cylinder and is seated against 
the plate, or seat 6 being held there by the 
spring 16. The valve is now ready to funct 
tion. The piston of the working cylinder of 
the engine now advances on its compression 
stroke. At a certain point on this stroke 
which we will take to be 20° from top cen ter, a pressure of approximately 250 pounds 
per square inch, is attained. At this point 
the spring 16 which holds the primary pis 
ton 2 against its seat 6 is overcome by the pressure acting on the area of the primary 
piston 2 that is exposed through the ground 
joint in seat 6. This causes the primary 
piston to become unseated from the seat 6 
and the pressure of the working cylinder 
is exerted upon the full area of the primary 
pston 2 which forces the primary piston 2 
upwardly or away from the seat 6. The 
pressure in the working cylinder of the en 
gine, of course, increases to about 460 pounds 
per square inch by the time it reaches top 
center. As soon as the primary piston 2 is 
unseated it decreases the volume in the sec 

40 ondary cylinder, causing the pressure to rise 
therein. A slight back rush of oil through 

... the secondary piston 13 seats the ball check 
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along the sides. 
angles of the various holes are so arranged 
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7. The advance of the primary piston 2 is 
rapid, causing an enormous pressure to pre 
vail in the secondary cylinder. This lifts 
the ball check 9 and the oil flows past it 
through conduits 10 and into the atomizer 
unit through which it is sprayed into the cylinder. 
The working of the atomizer will now be 

described in detail: Atomization is, of course, 
a prime factor in the construction and opera 
tion of a device for atomizing and injecting 
solid liquids into the combustion chamber of 
an internal combustion engine. This atom 
izer is made up principally of a series of 
plates held together in a container with 
holes drilled in various specified places and 
countersunk to such angles and depths as 
to bring about atomization through the law 
that oil, when forced through a cone, flows 

The relative position and 
that oil flowing from the sides of one cone 
will intersect that of the other cones at an 

equal distance between the plates. It will 
be readily seen that due to the great pressure 
under which this occurs and the number of 
times the various films of oil come in contact 
with one another that the absolute and com 
lete atomization can be the only result. 
eferring to the atomizer unit 12 in de 

tail, it will be seen that the tip 29 holds the 
: 31 to 36, inclusive, in place. It will 
seen that this tip is shaped like a cone for 

the purpose of spreading the atomized oil. 
The space between the plates, while varying 
under different circumstances, should always 
be kept as narrow as possible to eliminate 
the retention of oil after the device has func 
tioned. In some cases it is necessary to stag 
ger the holes in the various plates or to in 
troduce a greater or smaller number of holes 
or a different number of plates to obtain the 
proper results. This all depends upon the 
volume, the pressure, the viscosity, and the 
number of times per minute the device must 
function. The oil continues to flow through 
the atomizer until the primary. piston 2 ad 
vances so far that the secondary piston 13 
completely fills the secondary cylinder and 
all the oil has been forced into the atomizer. 
The piston of the working cylinder is now 
going down on its working stroke. As soon 
as the pressure drops in the working cylin 
der in the main engine to a point where the 
spring 16 is able to force the primary pis 
ton 2 downwardly, it does so, and the pri 
mary piston 2 seats itself in the bottom of 
the primary cylinder 1 against the seat or 
plate 6. The pressure in the secondary cyl. 
inder has long since dropped below that of 
the pressure in the atomizer as will be ap 
parent and the ball check 9 has seated. 
Since the secondary piston 13 does not move 
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and the primary piston containing the sec 
ondary cylinder has returned to its lower 
position, a vacuum is again created in the 
secondary cylinder causing the ball check 7 
to again unseat itself and drop back against 
its cross wires allowing another charge of 
oil to enter the secondary cylinder. The 
device has completed its function and awaits 
the rise in the pressure which will actuate it 
on the next cycle. Therefore, it will be seen 
that the spring 16 is what actually controls 
the timing of the device. This spring 
should be of sufficient capacity to allow the 
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valve to function properly under normal 
conditions. . Should an adjustment of the 
timing of the device be deemed necessary 
while it is in operation, or the means not at 
hand for renewing the spring 16, a minor ad 
justment can be made by use of the spring 
bearer 17 as in the case where it is desired 
to change the firing time from, say, 60° be 
fore top center of the working piston of 
the main engine to, say, 15 before top 
center, as is often the case where the 
normal running speed is changed and it be 130 
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comes necessary to change the timing in or 
der to maintain the highest efficiency. - The 
spring bearer 17 as will be seen in the draw ing is held to the primary cylinder 1 by 
four studs 18 allowing for an adjustment 
through the nuts 19. It is thought that the construction, opera 
tion, utility and advantages of this invention 
will now clearly understood without a 
more detailed description thereof. The 
present embodiment of the device has been disclosed merely by way of example since in 
actual practice it attains the features of ad 
vantage enumerated as desirable in the state: 
ment of the invention and the above de 
scription. It will be apparent that numer 
ous changes in the details of construction, in 
the materials, in the sizes, and in the combi nation and arrangement of parts, may be re 
sorted to without departing from the spirit 
or scope of the invention as hereinafter 
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claimed or sacrificing any of its advantages. 
Having thus described my invention what 

I claim as new is:- - 
1. A device of the class described includ 

ing a primary cylinder, a plate closing one 
end thereof and provided with a restricted 
opening, a primary piston slidable in the 
cylinder and having a reduced projection 
piercing the restricted opening, the diameter 
of the projection being smaller than the 
diameter of the opening, a frustoconical 
portion at the juncture of the primary 
piston with its projection for seating in 
the opening, an atomizer unit in the pro 
jection, a secondary cylinder in the primary 
piston, a secondary piston slidable in the 
secondary cylinder, said secondary piston 
being of hollow construction, a pair of check 
valves, one in the projection of the primary 
piston, and the other in the secondary pis 
ton adjacent the projection, and a spring as 
Sociated with the primary piston normally 
holding its frustoconical portion closed 
against the restricted opening. 

2. A device of the class described includ 
ing a primary cylinder, a plate closing one 
end thereof and provided with a restricted 
opening, a primary piston slidable in the 
cylinder and having a reduced projection 
piercing the restricted opening, the diameter 
of the projection being smaller than the 
diameter of the opening, a frustoconical por 
tion at the juncture of the primary piston 
with its projection for seating in the open 
ing, an atomizer unit in the projection, a 
secondary cylinder in the primary piston, a 
secondary piston slidable in the seconda 
cylinder, said secondary piston being of hol 
low construction, a pair of check valves, one 
in the projection of the primary piston, and 
the other in the secondary piston adjacent 
the projection, and a spring associated with 
the primary piston normally holding its 
frustioconical portion closed against the re 

* ing 

i,622,66 

stricted opening, means for adjusting the 
tension of said spring. 

3. A device of the class described includ 
ing a primary cylinder, a plate closing one 
end thereof and provided with a restricted 
opening, a ; piston slidable in the 
cylinder and having a reduced projection 
piercing the restricted opening, the diam 
eter of the projection being smaller than the 
diameter of the opening, a frustoconical por 
tion at the juncture of the primary piston 
with its projection for seating in the open 

g, an atomizer unit in the projection, a 
secondary cylinder in the primary piston, a 
secondary piston slidable in the secondar 
cylinder, saidsecondary piston being of hol 
low construction, a pair of check valves, on in the projection of the primary piston and 
the other in the secondary piston adjacent 
the projection, a spring associated with the 
primary piston normally holding its frusto 
conical portion closed against the restricted 
opening, means for adjusting the tension of 
said spring, manually controlled means for 
moving the secondary piston in the second 
alry cylinder. 

4. A device of the class described includ 
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ing a primary cylinder, a plate closing one 
end thereof and provided with a restricted 
opening, a primary piston, slidable in the cylinder and having a reduced projection 
piercing the restricted opening, the diam 
eter of the projection being smaller than the 
diameter of the opening, a frustoconical por tion at the juncture of the primary piston 
with its projection for seating in the open 
ing, an atomizer unit in the projection, a 
Secondary cylinder in the primary piston, a 
secondary piston slidable in the secondar 
cylinder, said secondary piston being of hol 
low construction, a pair of check valves, one 
in the projection of the primary piston and, 
the other in the secondary piston adjacent 
the projection, a spring associated with the 
primary piston normally holding its frusto 
conical portion closed against the restricted 
opening, means for adjusting the tension of 
said spring, manually controlled means for 
moving the secondary piston in the second 
ary cylinder, means forpreventing the rota 
tion of said secondary piston. 

5. A device of the class described includ 
ing a primary cylinder, a plate closing one 
end thereof and provided with a restricted 
opening, a primary piston slidable in the 
cylinder and having a reduced projection 
piercing the restricted opening, the diameter 
of the projection being smaller than the 
diameter of the opening, a frustoconical por 
tion at the juncture of the primary piston 
with its projection for seating in the open 
ing, an atomizer unit in the projection, a 
secondary cylinder in the primary piston, a 
secondary piston slidable in the secondary 
cylinder, said secondary piston being of hol 
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low construction, a pair of check valves, one 
in the projection of the primary piston and 
the other in the secondary piston adjacent 
the projection, a spring associated with the 
primary piston normally holding its frusto 
conical portion closed against the restricted 
opening, a member mounted on the primary 
cylinder and having a threaded opening, a 
cylindrical member threaded in the threaded 
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opening, said secondary piston having a por- 10 
tion extended through said threaded mem 
ber, means for preventing longitudinal 
movement of the secondary piston through 
said threaded member, and means for turn 
ing said threaded member for moving said l? secondary piston in said secondary cylinder. 
In testimony whereof I affix my signature. 

CLARENCE JAMES AKE. 


