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To all whom it may concern : 
Be it- known that I, JAMES S. ANTHONY, 

a citizen of the United States, residing at 
New York, county of New York, State of 
New York, have invented certain new and 
useful Improvements in Governing Inter 
nal-Combustion Engines, of which the fol 
lowing is a speci?cation. 

This invention relates to means for im 
proving the operation of internal combus 
tion engines. 
The charge of carbureted air which is 

drawn into the cylinder by the suction of 
the piston, is produced by the action of the 
carburetor. wherein the column of air drawn 
through the inlet pipe passes a jet connect 
ed with a supply of gasolene or other liq 
uid hydrocarbon. A successful carburetor 
should add a definite predetermined percent 
age of hydrocarbon vapor to every pound of 
air passing through it. With a plain jet of 
the atomizer type the ?ow of gasolene in 
creases with the suction, and the amount of 
air per unit of time also depends on the 
suction, so that the amount of ‘air and the 
amount of gasolene passing through the car 
bureter both vary in the same sense at the 
same time. But unfortunately the incre— 
ments are not in the same proportions. The 
,u‘oportion of gasolene added by the ordi 
nary jet carbureter at high speeds is too 
great, and the greater the speed the greater 
the proportionate excess. This may be due 
to the fact that the higher the‘ speed of the 
air the less its density, and consequently the 
actual rate of ?ow of air varies less rapidly 
than the actual rate of suction. 
The force whit.» causes the ?ow of air 

and gasolene is the same for both, viz., the 
suction in the inlet pipe. The rate of dis 
charge from an ori?ce is always propor 
tional to the square root of the pressure pro 
ducingir it, and the velocity of the air at any 
point in a pipe, one end of which is in com 
munication with the atmosphere is also pro 
portional to the square root of the suction. 
But although the speed of the air past the 
spray nozzle and the speed of the gasolene 
?ow from the nozzle are always proportional 
to the suction, the density of the air de 
creases as the velocity increases, and hence 
the quantity of air by weight varies less mp4 
idly than the quantity of gasolene. A fur-l 
ther reason for variation in the proportions 
of air and gasolene is found in the inertia 

and elasticity of the air, which cause a re 
duction of from 25 to 40 per cent. in the 
quantity of air per stroke taken in at high 
speeds as compared with that drawn in at 
low speeds. Moreover, there is a di?’erenoc 
in inertia between the ?uid air and the liquid 
gasolcne which causes the latter to ?ow 
longer than the former after being once set 
in motion. The ?ow of gasolene is also 
influenced by the fact that an initial suction ‘ 
is required to lift the gasolene to the mouth 
of the nozzle before spraying can begin at 
all. Only the slightest suction is required 
to draw air through the inlet pipe, but there 
is a certain minimum suction below which 
no gasolcne will be fed. As this initial suc 
tion required to raise the gasolene to the 
mouth of the nozzle is a constant, it follows 
that, as the suction increases, the ratio of 
this constant to the total suction becomes 
less, and therefore the mixture becomes 
richer the greater the suction. 
The object of my invention is to counter 

act this tendency of the mixture to vary with 
the speed of the engine. Heretofore 8. eat 
many cxpedients have been suggeste for 
this purpose, some of which are in use. But 
so far as I am aware, no one has pro osed to 
take advantage of the varying spee s of the 
piston at different portions of its stroke, 
whereby the column of air drawn through 
the inlet pipe is caused to move at different 
speeds during the suction stroke of the is 
ton. The curve ‘of the velocities of a pis n 
connected to a crank rotating at uniform 
speed is a double reversed curve starting at 
zero and rising to a maximum at a oint 
somewhat in advance of the middle 0 the 
stroke, depending upon the relative lengths 
of the connecting rod and crank. Conse 
quently the air in the inlet pipe will theo 
retically start from a quiescent condition at 
the beginning of the stroke and acquire its 
greatest velocity at about the middle there 
of. Now if the movement of the air is re 
strained by closing the inlet until the piston 
has made part of its stroke, the resulting 
vacuum in the_cylinder will be so great that 
when the inlet is opened the air will start 
instantly at a hi h velocity, and the gasolen‘e 
spray will also e instant y started, the im 
tial suction being su?icient to overcome its 
inertia and weight. The entire volume of 
air will thus be carbureted. 
The closing and opening of the inlet pipe 
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may be e?ected in any suitable manner and 
at any suitable point in said pipe. I ‘prefer, 
however, to control it by means of the ordi 
nary inlet valve, located in proximity to the 
head of the cylinder. 'By retarding the 
opening of this valve at high speeds or with 
light loads, and gradually shortening the 
time of retardation as the engine slows down 
or the load increases, I obtain a much more 
uniform carburation at all speeds and loads; 
the richness of the mixture being more 
nearly equalv at all speeds and loads than 
where the inlet valve is allowed to open at 
the beginning of the stroke at all speeds and 
loads. As a further development of this 
idea, I propose with high speeds or light 
loads to open the inlet valve only during the 
middle portion of the suction stroke when 
the piston is moving most rapidly, and to 
increase the length of time the valve remains 
open by equal increments toward both ends 
of the stroke until at low speed or full load 
the valve will remain open during the entire 
stroke. 
In the accompanying drawing, Figure 1 

is a vertical section of a portion of an inter 
nal combustion engine; Fig. 2 shows an ad 

I - justable cam for varying the time the inlet 
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valve remains open; Fig. 3 is a diagram 
showing the positions of the piston, connect 
ing rod and crank atdi?’erent points of the 
stroke; and Fig. 4: is a diagram of piston 
speed and the region of valve opening. 
The cylinder 1, piston 2, connecting rod 3, 

crank 4, inlet pipe 5 and inlet valve 6 are all 
of the usual construction. The valve is 
closed ‘by a spring 7 and opened by a rotat 
ing cam 8, as usual. In ordinary engines 
this cam opens the valve at the beginning of 
the suction stroke. By my invention, I so 
design the cam that it will not open the 
valve until the piston has traveled a certain 
portion of the stroke; a possible‘situation be 
ing the one shown in the drawing, where the 
valve is just beginning to open, although the 
piston has made about a third of a stroke 
from the upper end of the cylinder. 
In case it is desired to vary the time dur 

ing which the valve will remain open, an ad 
justable cam may be used, as shown in Fig. 
2, Where the cam 9 is made tapering and is 
splined on the cam shaft 10 so that it can 
be‘slid lengthwise thereon by a shifting le 
ver- 11; actuated either manually or by a 
speed governor as desired. It will be seen 
that owing to the shape of the cam 9 the 
valve 6 will always be quickly opened to 
its normal full open position and quickly 
closed, whether its period of opening be 
long or short as compared with the whole 
suction stroke. 
In Fig. 4 the curve 12 shows the variation 

in piston speed during the stroke, the curve 
being plotted for a connecting-rod whose 
length is about four and a half times that 

ipsaooe 

of the crank, as shown in Fig. 3. The point 
a of maximum speed is slightly in advance 
of the middle of the stroke. The lines 13, 
14, 15, 16 indicate di?'erent portions of the 
stroke during which the inlet valve may be 
opened dependin upon the speed and load 
of the engine. T iese lines also indicate that 
at high speed or under light loads the valve 
may be open only during the fastest travel of 
the piston, and that as the speed decreases 
the open periods may be successively len th 
ened by equal increments in both directions 
until at low speed or full load the valve will 
remain open for practically the entire stroke. 
In accordance with the provisions of the 

patent statutes-I have described the princi 
ple of operation of my invention, together 
with the apparatus which I now consider to 
represent the best embodiment thereof; but 
I desire to have it understood that the ap 
paratus shown is only illustrative, and that 
the invention can be carried out by other 
means. 1 

“What I claim as new and desire to secure 
by Letters Patent of the United States, is,—— 

1. In an internal combustion engine, the 
combination of a cylinder, a piston therein, 
a shaft that is driven by the piston, a carbu 
reter through which air is drawn by the suc 
tion action of the piston and into which the 
fuel is drawn by the action of the flowing 
stream of air,‘ a valve for controlling com 
munication between the carbureter and the 
cylinder, a'device for opening and closing 
the valve that is actuated by the shaft and 
keeps the valve fully open during a period 
corresponding with a region including to the 
middle portion of the suction stroke of 
the piston under the light load conditions, 
and means for varying the action of the de 
vice on the valve so that it is kept fully open 
for successively longer periods as the speed 
decreases or the load increases. 

2. In an internal combustion engine, the 
combination of a cylinder, a iston therein, 
a shaft that is driven by the piston, a carbu 
reter through which air is drawn by the suc 
tion action of the piston and into which fuel 
is drawn by the action of the flowing stream 
of air, an inlet valve for controlling the flow 
of the charge from the carbureter to the 
cylinder, a device for opening and closing 
the valve that is actuated by the shaft and 
keeps the valve fully open during a period 
corresponding to a region at the middle por 
tion of the‘suction stroke of the piston under 
light load conditions, and means for vary 
ing the action of the device on the valve so 
that it is kept fully open for successively 
longer periods as the speed decreases or the 
load increases, the variation being by equal 
increments on each side of said region. 

3. In an internal combustion engine, the 
combination of a cylinderwa piston therein, 
a carbureter through which air is drawn by 
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the suction action of the piston and into 
which fuel is drawn by the action of the 
?owing stream of air, an inlet valve for con~ 
trolling the admission of the charge to the 
cylinder, a cam which under light load and 
high speed fully opens the valve so that it 
admits a charge and subsequently closes it 
while the piston is assing through a region 
including the mid le portion of its suction 
stroke, and means for varying the action of 
the cam on the valve to cause [said valve to 
remain ‘fully open for successively longer 
periods as the speed decreases and the load 
increases, the variation being by equal in 
crements on each side of said reglon. 

4. In an internal combustion engine, the 
combination of a cylinder, a iston therein, 
a main shaft driven by the plston which is 
arranged transversely to the axis of the cyl~ 
inder, a carbureter through which air is 
drawn by the suction action of the piston 
and into which fuel is drawn by the action 
of the ?owing stream of air, a valve for 
regulatin the admission of the charge to 
the cylin er, a stem for the valve which is 
parallel to the axis of the cylinder, a cam 
shaft parallel to the main shaft and driven 
therefrom, a variable throw cam on the shaft 
which cooperates with the stem to fully open 
and close the valve during the middle por 
tion of the suction stroke of the piston, and 
means for moving the cam axially to vary 
its action on the valve. 

5. In an internal combustion engine, the 
combination of a cylinder, a piston therein, 
a carbureter through which air isidrawn by 
the suction action of the piston and into 
which fuel is drawn by the action of the 
?owing stream of air, a valve for controlling 
the ?ow through the carbureter into the cyl 
inder, and a cam for actuating the valve 

8 

which always opens it full open after the 
beginning of the suction stroke of the iston 
and closes it before the end of said stro re., 

6. In an internal combustion engine, the 
combination of a cylinder, a piston, a car 
bureter through which air is drawn by the 
suction action of the piston and into which 
fuel is drawn ‘by the action of the ?owing 
stream of air, a valve for controlling the 
?ow through the carbureter into the cylin 
der, a cam for actuating the valve which 
always opens it full open after the begin 
ning of t e suction stroke of the piston and 
closes it before the end of said stroke, and 
means for varyin the action of the cam on 
the valve to there y vary the length of time 
that the valve remains fully open. 

7. In an internal combustion engine, ,the 
combination of a cylinder, a piston, a car 
bureter through which air is drawn by the 
suction, action of the piston and into which 
fuel is drawn by the action of the ?owing 
stream of air, a valve controlling the ?ow 
through the carbureter into the cylinder, a 
variable throw cam which operates the valve 
to admit a charge during the middle portion 
of the suction stroke of the piston under 
light load conditions, and means for shift 
ing the cam to cause the valve to admit the 
charge during longer portions of said stroke 
as the load increases, said portions increas 
ing by equal increments on both sides of_ said 
middle portion, and said valve always open 
ing full open for admission of the charge. 

n_ witness whereof, I have hereunto set 
my hand this 25th day of October, 1907. 

JAMES S. ANTHONY 

Witnesses: 
I. BONEPARTH, 
Lao C. Foss. 

45 

50 

55 

60 

65 

70 

75 


