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Anplicntion fled July 86, 1908,  Scrial No. 444,355,

To all whem it may concern:

Be it known that I, Caxn 0
citizen of the United States of Aoueries,
siding at npringfield, in the eounty
Hampden aud State of Massachusetts, I
invented new and useful Dmprover
Internal-Combustion Engines, of wi
following is a specification,

This ivention relutes

.

sieh the

anl copbiis-

tion engines and has for one ity objects,
the provision of means whereby when the

throttling deviee Is opened beyond its nov-
mil position means arve provided to permit
the entrance nito .the eyiinder of an'auxil-
iary air supply; a furthier object of the in-
vention being to provide means for efiect-
ing a primary exhaust of the cylinder at or
near the end of the power dtroke, the device
for supplying auxiliary air aud for effectivg
said primary exhaust being preferably, com-
bined in one mechanism though not neces-
sarily so.

The regulation of the auxiliary air sup-
ply is controlled by the movement of the
throttling mechanisin although T do not 1imit
myself to such a coustruction and may op-
erate the anxiliary air supply independent
of the throtile valve. Thiy regulation of
the guxiliary air supply permits the speed
of the engine to be controlled within wide
limits, sitfee when it is desired to obtaln a
low piston speed a partial vacuun in the
cylinder is necessary.  When high speed is

desived, the vacuum must be destroyed and |

the means of atlaining (his refult is by
means of a throttling deviee under the con-
trol of the operator, whereby air under at-
mospheric bressure is admitéed to the cylin-

der. " The present state of the arl does not

admit the speed of the engine to be con-
trolled within wide fimits by varying the
volume of air admitted to the eylinder n
proportion to the speed reguired. In order
to accomplish the above objects, veference is
made to the full description in the body of
the specification.

The construetion in which the invention is
embodicd is shown in the deawings forming
part of this application, and in the draw-
mgs,—Figure 1 shows a portion of the cylin-
der wall of an engine of the type referred to
having applied thereto o valve casing in
seclion showing an aiy in-take valve and e
haust-valve on the same stem, the ex
walve being open alid the e in-tal

fosod., Hig. 2 shows the inlet and exhaust

valves in section in the same position but in
s plane at right angles to that of ¥ig. 1, as
on line 2-22, the eylinder wall being also in
section to show the port therein communi-
cating with said in-take and exhaust valves
and showing the exbaust valve closed and
in-take valve open. ¥ig.-3 is a side eleva-
Uion of a ¢ylinder und crank-casing-of an en-
gine on a simaller scale having the valves
shown in Figs. 1 and 2 applied thereto and
showing meéans to actuate said valve, and
showing means connected with the throt-
thing device ou a carbureter to control the
supply of wir {o sald in-take valve, the ex-

haanst valve o this view belng open, as at the -

end of the exhaust stroke. Ifig..4 is a view
in all re<pecis like Fig. 8, except that the ex-

“haust valve is shown in-closed position, as

at the end of the in-take stroke, and in-take
valvesopen for admission of air, and means
for operating the auxiliary air in-take valve
independently of the throttle valve.

As generally constructed, when an inter-
nal conbustion motor is running under full
throtile, that is at its maximum speed, the
aren of the in-tuke passages is not sufficient
Lo permit the cylinder to fill completely.
On account of this failave of the eylinder to
completely il at high piston speeds, a par-
{ial vaenum is consequently produced back
of the piston, thus preventing the engiue
from producing its full power. This loss of
power comes from the mixture of gasolene
amd air being tmproperly proportioned, and
further from the faet that the piston 1s cre-
ating a pariial vacium in the eylinder which
of conrse aets as a drag on the engine. In
order to overcome these two defects, an aux-
ilary infet or air-pert is provided near the

end of the stroke which is uncovered by: the .

piston during s travel. The uncovering
of this auxiliary wir inlet port of course
instantly restores the presswre within the
eylinder to atmospheric pressure which de-
slroys the partial vacuum and at the sae
time supplies an additional volume of air
to the mixture therein, wherely the correct
proportion of air to gasolene vapor is
brought about.  As a vesult of this arrange-
ment the power of the engine is greatly n-
creased, stnee, as stated, the partial vacnum
i overcome and the desived volume of air
is simultancously admitted to form a proper
mixtare. The admission valve for sueh air
is eonnected with the throttling mechanism
of the engine whereby the volume of aux-
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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-
seribed, such auxiliary valve may be oper-
ated independently of the throtitle.

Referving to the drawings, ¢ 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 & which serves the double pur-
pose of, at one point during the cycle of the
piston, admitting air, and at another point
m 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-
stewm d carrying the exhaust-valve ¢, and a
valve f for the admission of air. The valve-
casing is provided with two chambers, (¢, at
the lower part thereof, and A at the upper
part thereof) located respectively on oppo-
site sides of the port b, opposite which is a
centrally located chamber % in the valve-
casing with which, by means of the exhaust
alve and the air-inlet valve; the chambers:
g and % ave respectively placed in communi-
cation at the proper time. An exhaust pipe
me communicates with the chamber ¢ and n
the chamber A 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 A may be
opened or closed by the movements ot the
throttling devices, or I may operate the
valve o independently of the throttling
miechanism as by means of the rod pt (see
g, 4). ‘ ‘

Referring to Fig. 3, it will be seen that
the (hrottling devices shown herein ave con-
nected dirvectly with the carbureter ry—the
throttling device being lettered s, 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
fypes may be used, it being actuated “by
mepns of a connection 7 extending to with-
in convenient reach of the operator. The
throttling device is so connected by menns
ol the vod # with the air threttling admis-
sion valve o that the ports ¢ will not be un-
covered by sy movement of the throttling
mechani=m up to and ineluding the normal
specid of opetation of the engines but it the
thrattling device be actuated to increase the
speed beyond this point then the ports ¢
will be gradimlly uncovered in proportion

1o the degree to which the throttle may be

opened thus permitting the entranee of aiv
into the eylinder throngh the chamber £ of
the valve - casing ey and, inversely, these
ports will be elosed by the closing movement.
of the throttling devices. The exhaust valve

943,072

¢ and the air inlet-valve f are on the same
stem v and therefore when one is closed the
other will be opened, and the valve-stem may

be actuated by a suitable cam, as 1, shown -

in one position in Fig.'3, and in the opposite
position in Fig. 4. The piston of the engine,
indicated by ., cobperates with the valve
mechanism heretofore described, in that the
port b is opened -and closed by the move-
ment of the piston. Referring further tothe
last named figure, 3 may represent the stem
of an exhaust valve which 1s located at the
upper end of the cylinder; 4 may represent
an in - take valve located, as nsual, between
the carbureter and the upper end of the
evlinder; § being a muffler with which the
exhaust-pipe m from the valve-casing ¢ con-
nects, the exhaust-pipe 6 communicating
with the upper end of the cylinder, being
made into this pipe m before the latter enters
the mufller. ) )

The operation of the hercinbefore - de-
seribed deviees is as follows: Assuming 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 pisten
moves downward, and as the- upper end
thereof reaches the port b, the cam 70, as
shown in Fig. 8, raises the exhaust valve e
from its seal and permits’ the products of
combustion to cscape under the valve e 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 lime remaining
closed. As the piston beginsg its upward
movement on the scavenging stroke, the pri-
mary exhaust valve e closes, which move-
ment causes the inlet valve £ to open, but at
about this time the upward movement of the
piston will have covered the port b se that
the opening of a. passage through the valve
f to the atmosphere is of no effect. During
the seaveneing stroke, the exhaust valve 3.2
the upper end of the eyliuder opens, as usual
in the four-cyvele {ype of engines, closing ab
the beginning of the next downward suction
stroke of the piston. 1f. when this down-
ward stroke takes place the throttle of the
engine is opened to a degree beyond the nor-
mal. (he ports ¢ leading to the chamber A
will gradually open in_ proportion to the
acluation of the throllling device, and, as
deseribed, more or less of & vacuum will be
formed behind the piston owing to its greatly
inereased speed. but will be destroyed by
reason of the air entering the cylinder
through the auxiliavy inlet valve f. The
port b through the wall of the cylinder is so
located that before the piston has completed
its ={roke, the port will be uncovered and the
inlot valve £ being open at this point of the
engine evele. air will enter through the port
g al atmospheric pressurve past this valve 7
whicl will immediately allow the cylinder
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ta fill, that is, it will equalize the pressure
hetween the intéerior 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 campression 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 ¢ may be so adjusted as to admit
air in any quantity desired and independ-
ently of the throttle valve » by means of
the rod p'.

By the use of the herein described devices,
it is possible to obtain an increase in power
from the engine by veason of an inereased
charge which can not be obtained when the
partial vaenum is present.

When the device is nsed in connection
with an air-cooled engine, it is possible to
maintain a much lower cylinder tempera-
ture, first. because of the primary exl.aust at
the end of the power stroke; and, secondly,
because of the relatively low temperature o
the auxiliary air supply which 1s admitted
through the valve f.

1t should be stated that the exhaust valve
e is normally closed on its seat and the in-
take valve # nermally open by means of the
spring encircling the valve-stem oy but when
the cam w opens the exhausi-valve ¢ and
closes the in-take valve 7 the products of
combustion are prevented froem fowing into
the chamber % and out through the air-
throttling admission valve o as readily un-
derstood.” The operator can, if he chooses,
completely close the ports ¢ by the rod p*
and permit the engine to slow down by rea-
sen 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 ¢ and permitting the atmospheric
air to flow into the cylinder through the port
b and past the intake valve f as deseribed.

What T claim, is=-—

1. In an internal combustion engine, a
eviinder, a suitable air-throttling mechanism
therefor for controlling the flow of air to the
evlinder and communicating with the at-
mosphere, and a piston for the cylinder,
there being a port through the wall of the
eylinder near the lower end thereof past
which. the piston moves, a valve-casing in
conmunication with the cylinder through
said port, means for admitting atmospheric
air into said casing, and an auxiliary 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 anxiliary air-
intake valve, whereby af one point in the
eycle of the engine communication may be
established with the cylinder through the
port, whereby any partial vacuum created
by the piston may be destroyed.

.

2. In an internal cowbustion engine, 2

being a port through the wall of the cylin-
der near the lower end theveof past which
the piston moves, a valve-casing having a
chamber therein in communication with said
port, an air in-take valve in said chamber,
an exhaust chamber in communication 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-inteke valve and com-
municating with the atmosphere, said in-
take valve being adapied to be closed when
the exhaust valve is opened, whereby the ex-
Laust gases are prevented from esedping
through the air in-take valve.

5. In an internial’ combustion engine, a
evlinder, 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 atmospberic pressure into
the cylinder in any desired quantities or vol-
ume, and means for operating =aid valve,
“whereby should 2 partial vacuum oecur in
the cylinder behind the piston, the partial
vactum 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 he cylinder, there
being a port through the wall of the cyl-
inder near the Iower end thereof past which
the piston moves, and an aiv in-take valve to
open and closd said port, and an air-throt-
tling admission valve for controiling the
Jow of aiv through the air in-take valve.

5. In an internal combustion engine, a
eylinder, a suvitable throttling miechanism
therefor, and a piston for the eylinder, there
being a pert through the wall of the cyl-
inder veav the lower end thereof past which
the piston moves, a valve-casing in commu-
nication with the eylinder through said port,
means for admitting atmosphereic air inte
said casing, and an auxiliary air in-take
valve in said casing, together with means for
actnating 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
controlling means for the admission of air
into said casing. )

6. In an internal combustion. engine, a
eyiinder, & piston therefor, the cylinder hav-
ing & port therein near the end of the piston
stroke, a casing secured to the eylinder and
provided with inlet and exhaust chambers
having communication with the port, an in-
let and an sxhanst valve Tor controlling the
fow of air into and the burned gases from
the cylinder, means for operating said
valves whereby at a point in the engine cycle

c¢ylinder, and & piston for the cylinder, there:

tling admission valve for controlling the:
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,evlinder i]nmmh said port,

4

atimospheric air may be admitted to the cyl-
inder and at another point in' the engine
eveje the burned gases may escape from the
and an air-
throttling device for controlling the flow of
air past The inlet-valve.

The combination with the cylinder and
pisten of an internal combustion engine, a
asing secured to the evlinder and provided
with a chamber leading to a port in the

“exlinder and near the “end of the piston-

stroke, an air in-take valve mounted in the
chamber, means for operating the same, and
a1 air - throttling valve for regulating the
volume of ‘Ltmosphenc air which may be
admitted to the engine cylinder at a prede-
termined point in the engine cycle, as de-
seribed.

Q

8. The combination with the cylinder and

043,072

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 therem and.

secired 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 controlllno‘ 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-
seribed.

CARL O. HEDSTROM.

‘Vitnesses :
K. 1. CLemoxs,
. W. Bowex
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