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To all uphom it many concern: 
Be it known tihati, CSR, {}. }: 8:3'six) A, a 

citizen ()f the Inited Stakes of A. aerica, '9- 
siding at Springfield, in the et an is of 
Hampdel and State of assachusetts, iiiye 
invented new and useful pit veinenis in 
Internal-Coilstion Engines. 3: Wiich tie 
following is a specification. 

his ii velation 'el (es to i:lierial coinitis 
tion engines at 11 as for ::ie if 
the provision of i) ea is whereby wiei, the 
throtting levice is speed beyond its lo 
mal position eans ar'e l'ovided to periait 
the entrance into the cylider of ain'a, ixil 
iary air supply: a fittie gobject of the ii 
vention being to provide meals for eiect 
ing a primary exhaust of the cylinder at or 
near the end of the ove' stroke, the device 
for supplying auxiliary air aid for effecting said primary exhaust being preferably.com 
bined in one lechanisin though lot ineces 
sarily so. 
The regulation of the auxiliary air sup 

ply is controlled by the novement of the 
throttling mechanisia although I do not iinii, 
myself to such a col striction and inay op 
erate the at Xiliary air supply independent 
of the throttle valve. This regulation of 
the auxiliary air supply ei'aii is the speed 
of the engine to be controlled within wide 
limits, silice when it is desired to obtai) a 
low piston speed a partial vacuuia in the 
cylinder is necess: ry. When high speed is 
desired, the vacuum list be destroyed and 
the means of attailing this result is isy 
In eans of a throttling device inder the co 
trol of the operator, wherely air under at 
mospheric pi'essure is admitted to the cylin 
der. The present state of the art does not 
admit the speed of the engine to be con 
trolled within wide inits by varying the 
volume of air admitted to the cylinder in 
proportion) to the see 'eiji'el. in (); dei 
to accomplish the airly liects, reference is 
made to the fill description in the body of 
the specification. 
The construction in which the invention is 

embodied is show in the drawings forning 
part of this application, and in the draw 
ings.--Figure show's a portion of the cylia 
der waii of all engine of the type referred to 
having allied thereto a waive easing in 
section showing : ) air i-take wave and 
haist-valve () (; sale stian, its 
Ylve being ope) aid the air i-taike ya 
i}sed. Fig. 2 shows the iniet and exha. 

its objects. 

valves in section in the same position but in 
a piane at right angles to that of Fig. 1, as 
on line 2-2, the cylinder wall being also in 
section to sihow the port therein communi 
cating with said in-take and exhaust valves 
and showing the exhaust valve closed and 

| in-take valve open. Fig. 3 is a side eleva 
tion of a cylinder and crank-casing of an en 
gine on a smaller scale having the valves 

i sh will in Figs. and 2 applied thereto and 
showing naeans to actuate said valve, and 
sh wing illeans connected with the throt 
ling device oil a carbureter to control the 
sippiy of iii to said in-take valve, the ex 

end of the exhaust stroke. Fig. 4 is a view 
in a respects like Fig. 3, except that the ex 
hatsi waive is show in in closed position, as 
at tile, end of the in-take stroke, and ii-take 
valves open for admission of air, and means 
for operating the auxiliary air in-take valve 
independently of the throttie valve. 
As generally 'onsiructed, when an inter 

inal coil) stion notor is running under full 
throttle, that is at its maximum speed, the 
area of the in-take passages is not sufficient 
to perit the cylinder to fill completely. 
()) account of this failure of the cylinder to 
coupletely fill at high piston speeds, a par 
tial vaca) is consequently produced back 
of the pistol, thus 'eventing the engine 
froi l'oducing its full power. This loss of 
power coilles froin the inixture of gasoleine 
and air being inli'operly l'oportioned, and 
furthe' 'of the fact that the pistol is 're 
a ting it a 'tial vac't in the cylinder which 
() ('ou'se acts as a drag on the engine. 
'cier to overcone these two defects, an aix 

pist (1 tiring its travel. The covering 
of this a txiliary air illet port of course 
instality rest o'es the 'esse witi in the 
cylintles' to a hospheric pressure which cle 
stroys the partial vacuin) and at the sale 
time supplies at additional volune of air 
to the ixture therein, wherely the correct. 
proportion of air to gasolene vapor is 
brought ai) out. As a result of this arrange 
inent the power of the engine is greatly in 
creased, since, as stated, the partial vacun 
is ovel'e lie and the desired votine of air 
is sihitaneously admitted to form a proper 
extire. The admission valve for sclair 
is enjected with the throttling mechanis 
of the engine whereby the volune of a N 

iliary illet ol' ain'...}}}}'t is 'ovided near the 
end of the stroke which is uncovered by the . 
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iliary air which may be permitted to enter 
the cylinder will be in exact proportion to 
the opening of the throttle beyond the de 
gree of its opening required for normal con 
ditions of operation, although, as will be de 
scribed, such auxiliary valve may be oper 
ated independently of the throttle. 

IReferring to the drawings, a indicates a 
portion of the wall of a cylinder of an en 
gine of the type referred to in which is lo 
cated a port b which serves the double pur 
pose of, at one point during the cycle of the 
piston, admitting air, and at another point 
in said cycle serving for the ejection of the 
exhaust gases, as follows: Secured to the cylinder wall in any way is a valve casing (, 
and extending into this casing is a valve 
stem d carrying the exhaust-valvee, and a 
valve f for the admission of air. The valve 
casing is provided with two chambers, (g, at 
the lower part thereof, and h at the upper 
part thereof) located respectively on oppo 
site sides of the port b, opposite which is a 
centrally located chamberk in the valve 
casing with which, by means of the exhaust 
valve and the air-inlet valve, the chamber's 
g and h are respectively placed in communi 
cation at the propertine. An exhaust pipe 
m, communicates with the chamber 9 and in 
the chamber h is an air-throttling admis 
sion valve o (which may be of any suitable 
construction) whereby, by means of a suit 
able connection, as p, which extends to the 
throttling mechanism of the engine, one or 
more air-ports () in the chamber h may be 
opened or closed by the movements of the 
throttling devices, or I may operate the 
valve o independently of the throttling 
mechanism as by means of the rod p' (see 
Fig. 4). 

Referring to Fig. 3, it will be seen that 
the throttling devices shown herein are con 
nected directly with the carbureter r, -the 
throttling device being lettered 8, but are 
not so connected in Fig. 4. This device may 
be considered as being represented only con 
ventionally and any of the many well known 
types may be used, it being actuated by 
eans of a connection f extending to with 

in convenient reach of the operator. The 
throttling cle vice is so connected by means 
of the rot it with the air throttling admis 
sic valve to that the ports () will not be lin 
covered by any moveient of the throttling 
mechanish to and inelling the 19tual 
speed of operation of the engine; but if the 
throttling device be actuated to increase the 
speed beyond his point then the ports (1 
will be gracially uncoverel in propolitiol 
to the ligree to which the throttle inlay be 
opened thus permitting the entrance of air 
into the cylinder through the chamber h of 
the valve. 'asing (; all, in versely, these 
ports will be closed by the closing movement 
of the throttling devices. The exhaust valve 
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e and the air inlet-valve f are on the same 
stem and therefore when one is closed the 
other will be opened, and the valve-stem may 
be actuated by a suitable cam, as w, shown 
in one position in Fig. 3, and in the opposite 
position in Fig. 4. The piston of the engine, 
indicated by e, coöperates with the valve 
mechanism heretofore described, in that the 
port b is opened and closed by the move 
ment of the piston. Referring further to the 
last named figure, 3 may represent the stem 
of an exhaust valve which is located at the 
upper end of the cylinder; 4 may represent 
an in - take valve located, as usual, between 
the carbureter and the upper end of the 
cylinder; 5 being a muffler with which the 
exhaust-pipe m from the valve-casing c con 
nects, the exhaust - pipe 6 communicating 
with the upper end of the cylinder, being 
made into this pipe n, before the latter enters 
the muffler. - 
The operation of the hereinbefore de 

scribed devices is as follows: Assiming the 
piston to be at the limit of its upward move 
ment on the compression stroke, and that the 
charge of combustible is ignited, the piston 
moves downward, and as the upper end 
thereof reaches the port b, the calm at', as 
shown in Fig. 3, raises the exhaust valve e 
from its seat and permits the products of 
combustion to escape under the valvee into 
the chamber ( and out through the exhaust 
pipe m. This primary exhaust will clear 
the cylinder of the greater part of its con 
tents, the valve f at this time remaining 
closed. As the piston begins its upward 
movement on the scavenging stroke, the pri 
inary exhaust valve e closes, which move 
ment causes the inlet valve f to open, but at 
about this time the upward movement of the 
piston will have covered the port to so that 
the opening of a passage through the valve 
f to the atmosphere is of no effect. During 
the sea venging stroke, the exhaust valve 3, a 
the upper end of the cylinder opens, as usual 
in the four-cycle type of engines, closing at 
the beginning of the next downward suction 
stroke of the piston. If, when this down 
ward stroke takes place the throttle of the 
engine is opened to a degree beyond the nor 
mal, the ports y leading to the chamber h. 
will gradially open in proportion to the 
actuation of the throtting device, and as 
tescribed, more or less of a vacuum will be 
formed behind the piston owing to its greatly 
increased speed. but will be destroyed by 
reason of the air entering the cylinder 
through the auxiliary inlet valve f. The 
port i, through the wall of the cylinder is so 
located that before the piston has completed 
its stroke, the port will be uncovered and the 
in let valve floeing open at this point of the 
engine eyele, air will enter through the port 
ty at atmospherie pressure past this valve f 
which will immediately allow the cylinder 
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to fili, that is, it will equalize the pressure 
between the interior of the cylinder and the 
atmosphere and at the same time produce a 
correct mixture of air and gasolene in the 
cylinder chamber. The next half-stroke up 
ward of the piston is the counpression stroke 
which completes its cycle, and this takes 
place against a completely filled cylinder. 
It is to be noted that the air throttling in 
take valve o may be so adjusted as to admit 
air in any quantity desired and independ 
ently of the throttle 
the rod p. 

i3y the use of the herein described devices, 
it is possible to obtain an increase in pover 
from the engine by reason of an increased 
charge which can not be obtained when the 
partial vacuum is present. 
When the device is used in connection 

with an air-cooled engine, it is possible to 
maintain a much lower cylinder tempera 
ture, first, because of the primary ex.aust at 
the end of the power stroke; and, secondly, 
ecause of the relatively low temperature of the auxiliary air supply which is admitted 

through the valve f. 
It should be stated that the exhaust, valve 

e is normally closed on its seat and the in 
take valve f normally open by means of the 
spring encircling the valve-stem d, but when 
the can at opens the exhaust-valve e and 

valve by means of 

closes the in-take valve f the products of 
combustion are prevented from fiowing into 
the chamber f. and out through the air 
throttling admission valve o as readily un 
derstood. The operator can, if he chooses, 
completely close the ports g by the rod p" 
and permit the engine to slow down by rea 
son of the production of the partial vacuum 
behind the piston, as described, or he may 
speed up the engine more or less by opening 
the ports q and permitting the atmospheric 
air to ?low into the cylinder through the port, 
l, and past the intake valve f as described. 
What claim, is:- 
1. In an internal combustion engine, a 

cylinder, a suitable air-throttling mechanism 
therefor for controlling the fiow of air to the 
cylinder and communicating with the at 
mosphere, and a piston for the cylinder, 
there being a port through the wall of the 
cylinder near the iower end thereof past 
which the piston moves, a valve-casing in 
conna unication with the cylinder through 
said port, means for admitting atmospheric 
air into Said casing, and an aiixiliary air in 
take valve in said casing, together with 
means for actuating said valve, said air 
throttling mechanism being adapted to con 
trol the flow of air past the auxiliary air 
intake valve, whereby at one point in the 
cycle of the engine communication may be 
established with the cylinder through the 
port, whereby any partial vacuum created 
by the piston may be destroyed. 

3 

2. An an internal combustion engine, a 
being a port, through the wall of the cylin 
der near the iower end thereof past which 
the pistoi moves, a waive-casing having a 

| chamber therein in communication with said 
port, an air in-take valve in said chamber, 
an exhaust chamber in coimmunication with 
said port, an exhaust valve in the exhaust 
chamber, means to open and close said air 
in-take valve at proper times, an air-throt 
flow of air to the air-intake valve and com 
municating with the atmosphere, said in 
take valve being adapted to be closed when 
the exhaust valve is opened, whereby the ex 
haust gases are prevented from escaping 
through the air in-take valve. 

3. aii interial combustion engine, a 
cylinder, a piston therein, a port in the cyl 
inder wall opened and closed by the move 
ments of the piston, a throttling valve for 
admitting air at atmospheric pressure into 
the cylinder in any desired quantities or vol 
line, and means for operating said valve, 
whereby should a partial vacuum occur in 
the cylinder behind the piston, the partial 
vacuum may be overcome and at the same 
time the explosive mixture varied by the ad 
mission of air to the cylinder, as described. 

4. In an internal combustion engine, a 
cylinder, and a piston for the cylinder, there 
ibeing a port through the wall of the cyl 
inder lear the iower end thereof past which 
the piston moves, and an air in-take valve to 
open and closed said port, and an air-throt 
tling a dinission valve for controiling the 
flow of air through the air in-take valve. 

5. In an internal couibustion engine, a 
cylinder, a suitable throttling mechanism 
therefor, and a piston for the cylinder, there 
being a port through the wall of the cyl 
inder near the lower end thereof past which 
the piston moves, a valve-casing in commu 
nication with the cylinder through said port, 
means for admitting atmosphereic air into 
said casing, and an auxiliary air in-take 
valve in said casing, together with means for 
actuating said valve whereby at one point 
in the cycle of the engine communication 
may be established with the cylinder through 
the port, whereby any partial vacuum cre 
ated by the piston may be destroyed, and 
controling means for the admission of air 
into said casing. 

6. in an internal combustion engine, a 
cylinder, a piston therefor, the cylinder hav 
ing a port therein near the end of the piston 
stroke, a casing secured to the cylinder and 
provided with inlet and exhaust chambers 
having coin unication with the port, an in 
iet, and an exhaust valve for controlling the 
fiow of air into and the burned gases fro: 
the cylinder, means for operating said 

| valves whereby at a point in the engine cycle 

cylinder, and a piston for the cylinder, there 

tling admission valve for controlling the 
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4. 

atospleric air may be admitted to the cyl 
intel' and at another point in the engine 
cycle the burned gases may escape from the 
cylinder through said port, and an air 
throttling device for controlling the flow of 
air past the inlet-valve. 

7. The combination with the cylinder and 
pist (in of an internal combustion engine, a 
'asing secured to the cylinder and provided 
with a chamber leading to a port in the 
cylinder and hear the end of the piston 
stroke, an air in-take valve mounted in the 
chamber, means for operating the same, and 
an air - throttling valve for regulating the 
volune of atmospheric air which may be 
admitted to the engine cylinder at a prede 
termined point in the engine cycle, as de 
scribed. w 

S. The combination with the cylinder and 
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piston of an internal combustion engine, the 
cylinder wall having an opening there 
through near the end of the piston-stroke, a 
casing secured to the cylinder, an air in 
take and exhaust valve mounted therein and 
secured to a common stem, the air in-take 
valve being open during the suction com 
pression and power stroke of the piston, 
and the exhaust valve closed, and an air 
throttling mechanism for controlling the 
supply of air to said in-take valve, said ex 
haust valve being open and the in-take valve 
closed during the scavenging stroke, as de 
scribed. 

CARL O. HEDSTROM. 
Witnesses : 

R. I. CLEMONs, 
II. W. Bow EN. 
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