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To all whom it may concerm:

Be it known that I, GEORGE J. ALTHAM, Of
Fall River, in the county of Bristol and State
of \/Ieeseehusetts have mvented certain new

and useful Improvements in Valves for Ex-_

plosive-Engines, of which the following is a

specification.
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This invention has reletlon to mternal-com-
bustion engines, and more particularly to the
valve mechanism therefor.

The principal object of the invention is to
provide an improved valve mechanism by
means of which one single valve controls the
supply of the explesive" mixture to the en-

oine, the supply of the scavenging current of

air, and also the exhaust of the products of
combustion with the said last-mentioned cur-
rent of air. In carrying out this object of
my invention it has also been my purpose to
render the valve noiseless in operation and to
provide a simple and durable construction.

In what the invention consists and the man-
ner of constructing it are fully brought out
in the following specification, which may be
taken 1n connection with the accompanying
drawings, upon which similar reference char-
acters indicate similar parts or features, as
the case may be, wherever they occur.

Referring to sald drawings, Figure 1 repre-
sents in plan view a portion of a four-cycle
internal-combustion engine with the valve-
chamber broken away. Fig. 2 represents a

longitudinal section through the same and

1llustrates the valve 1n position to admit ex-
plosive mixture during the induction-stroke
Fig. 8 represents a section on
line 3 3 of Fig. showmﬂ the valve in the
same pesition. Flﬁ‘ 4 1s a view similar to that
in Fig. 2, but ShOWi{lG‘ the valve In position
to supplv a current of air for scavenging the
cylinder after the explosmn and also to per-

mit the exhaust of the air and the products

of combustion. Fig. 5 illustrates a similar
view and shows the position of the valve dur-
ing the compression-stroke and the working
stroke of the piston. Figs. 6, 7. and 8 repre-

-gentthe valve in detail and illustrate the means

which I have promded for keeping the valve
cool by a flow of fluid.

Referring to the drawings, and more partic-
ularly to Figs. I and 2, the engine-cylinder 1s
indicated at 20 and the piston at 21. There
may be two of these cylinders arranged op-
posite to each- other; but for convenience 1
have shown but one of them. - The piston is

valve-chest and ex

connected to the crank-shaft 29 by the rod 23
in the usual way, said crank-shaft being pro-
vided with the momentum-wheel 24 and the

driving-wheel 25, arranged on opposite ends.

thereof. Thereisalso placed upon the crank-

tion 'is imparted to the Valve through the
medium of a cam 28 on the shaft 29, to which
the said gear 27 is secured. Said shaft may
be mounted in any convenient manner. In
order to keep the ecylinder cool, 1t 1s sur-
rounded by a Jecket 30, throua*h which a
stream of cooling fluid may eonsta,ntly flow.
The cylinder- head 31 is enlarged to form the
mixing-chamber and to provide compartments
for the compressed air which 1s employed
to force the products of combustion from
the cylinder for the explosive mixture and
also for the air which is introduced for mixing
with the explosive. By reference to Fig. 3
it will be observed that the said head is bex,—
Jike in form, being provided with thé com-
partment 32 for the compressed air and the
compartment 33 for the explosive mixture, the
last-said compartment communicating by a

mouth or throat 34 with the compartment or
chamber 35 for the air which is to be mixed

with the explosive and which enters the com-
partment 35 through a duct 36. The cham-
bers 33 and 35 are partially separated by the
partition 37, which compels the air to take a
tortuous path i reaching the mixing-chamber
33. The air for scavenging the chamber 1s
supplied under pressure to the chamber 32
through the dnct 38 from any convenient
source.

The valve-chest is located in the cylinder-
head, being formed with the open-ended tube
40, surrounded by a jacket 41, having com-
municating chambers 42 43 44 for the recep-
tion of a eoohno fluid. The cooling fluid i1s
introduced 1n a chamber at one end of the
_ hausted through the cham-
ber at the other end by any convenient means.
The jacket 41 provides smaller annular cham-
bers 45 46 47. One end of the tube 40 com-
municates directly with the atmosphere, as
indicated at 48, while the other end 49 com-
municates Wlth the mixing-chamber33. The
said tube is further promded with a port 50,
leading into the annular chamber 45, the latter

communicating with the cylinder by the port

52. Said tube also has ports 53 leading into
the annular chamber 46, which commrunicates,

60

shaft a small gear 26, intermeshing with and
- driving a larc‘e oear 27 through which mo-
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ber 47,

condult 64.

through the pmt 54 with the compr(*%%d-
At d].-m}bu_ 5, Lhu(,, being other ports 55
leading . through said tube 1nto the cham-
vhich communicates with the cylinder
through the ports 56.

A suitable spark-plug may be employed

as indicated somewhat conventwm]ly at 2 in

Fie. 3, said spark-plue serving to close the

passage connectine with the port 55.

In the valve- chest is placed a reciprocatory
valve consisting of thetwoend portions GO @1,
connected by the reduced intermediate portion
or S]')iﬂd](} 62. This valve is hollow, asshown
in g, 8, and to 1ts end
lar bar 6 3, having two conduits 6465, to which
are connected the ends of flexible pipes 66 67,
respectively. With the conduit 65 commu-

“nicates a pipe 68, which passes into the hol-

low valve-head 60, so as to induce cooling
fluid thereinto, whence 1t passes backward
through the spindle 62 ‘
The flexible pipes 66 and 67 pro-
ject into the cylinder-head throughi a supple-
mental chaber 70, communicating with the
mixing-chamber 33, and they yield to permit
the actuationofthe valve. L'he bar 63 ispro-
vided with pivot-studs 71 71, on which are

pivoted connecting-rods 72 72, the latter being

connected by the pmtlu (3 with the bifurcated
end 74 of an arm 75 on a shaft 76, extending
into the mixing-chamber 73. This shaft 76
1s jowrnaled inabushing 77 1n the frame which
surrounds the engine, and it carries on iis

other end an arm 73, having a pin 79 and roll

80 entering the groove 81 in the path-cam 28.
The roclking of the shaft 76 causes the actua-
tion of the valve, said cam-groove being cut or
formed so as to cffect the proper movement
of the valve when desired.

Referring to Figs. 2. 4, and 5, the operation
of the valve will be clearly understood. In
Kig. 2t
its induction-stroke. At this time the valve
18 shifted so as to close ports 50 and 53, but

to open ports 55, so as to permit the explosive

mixture to flow from the mixing-chamber

through the mouth 49 of the tube into the
chamber 47 and thenee into the eylinder.
~alve remains in this position until the induoc-
tion-strolke of the piston i1s nearly completed,
whereupon the cam rocks the shaft 76 to shift
the valve and move 1t to the position shown
in Fig. 5, in which both the ports 56 and 52
are cl osud to prevent the entrance of more
mixture or the escapeof the mixture contained
in the cylinder. The valve remalns in this

“position while the piston makes its compres-

sion-stroke and during the outward movement

- of the piston caused by the explosion which

Go

ocenrs when thie evlinder reaches the end of
its comipression-stroke.  Assoon as the piston

reaches the end of its outward stroke caused
by the explosion the cam agaln actuates the
shaft 76 and moves the valve into the position

Glisscrewed anangu- |

and the head 61 to the

he piston 1s shown 1n position to begin

The
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shown in Fig. 4. At this time both the ports
56 and 52 are open, but the passage of ex-
plosive mixture from the. chamber 33 to the
chamber 47 is cut off by the valve-head 61.
While in this position, compressed air from
the chamber 32 flows freely through port 54
into the annular chamber 46 and “thence
through the ports 53, 55, and 56 into the cyl-
inder. This air forces the products of com-
bustion outward through the port 52 into the

i annular chamber 45 and thence through the

ports 50, through. the mouth 48 of the tube,
to the open alr.

it reaches the extreme of 1tsinward movement,
when the valve 1s again shifted to the position

‘shown in Fig. 2, the cycle of operations being

thus completed. Any suitable means for in-
troducing the fuel may be emploved.

So far as T am aware I am the first to have
provided an internal-combustion engine with
a reciprocating valve of the character de-
scribed, by means of which the supply of ex-
plosive mixture and the exhaustion of the
products of combustion may be accomplished.

Having thus explained the nature of the in-
vention and described a ‘way of constructing
and using the same, althoucrl without at-
temptmfr to set forth all of the.

‘orms in which
it may be made or all of the modes of its use,
I declare that what I claim 1s—

1. In an internal-combustion engine, the
combination with a valve-chest comprising an

open-ended tube having ports, of a recipro-

cating valve in said tube, said valve compris-
ing two end portions connected by a reduced
intermediate portion, the ports in the valve-
chest tube communicating with the cylinder
and with the source of the explosive mixture
and with a supply of compressed air for scav-
enging, one of the open ends of the said tube
permitting the exhaust of the products of com-
bustion with the scavenging-current of air.

2. An internal- combustlon engine having a
valve mechanism comprising a tubular valve-
chest having an inlet-port for the explosive
mixture, an inlet-port for a scavenging-cur-
rent, an outlet for the products of combustion
and the said current, ports 53 and 56 com-
municating with the engine, and a reciprocat-
ing valve governing said ports, the end of said
tubular valve-chest being open to the atmos-
phere to permit the direct escape of the prod-
ucts of combustion when the valve opens the
port therefor. -

3. An internal- combustmn engine having a
hollow eylinder-head partitioned to form three
chambers, one containing a valve-chest, one
forming a mixing-chamber and the other a
chamber for compressed air.

4. An internal-combustion engine having a
hollow eylinder-head partltloned toform three
chambers, one containing a valve-chest, and

the other two forming r espectwely, one a mix-
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ing the scavenging stroke of the piston until
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ing-chamber and the other a chamber for com-
pressed air and a valve in said chest for gov-
erning the supply of explosive mixture to the
cylinder, and the exhaust of the products ot
‘combustion, and for governing the supply of
compressed air to the cylinder to scavenge the

latter. -

~ In testimony whereof I have affixed my 31~
nature in presence of two witnesses.

GEORGE J.-ALTHAM.

Witnesses:
M. B. May,
E. BATCHELDER.
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