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To oll whem % mey conceran: _

Be it Jmown that I, Jomx T. Cowig, a
citizen of the Dominion ef Canada, residing
at New Westminster, in the Province of
British Columbia, Canada, have invented
a wew and meeful Gas-Engine, of which the
following is a speeification. ' '

. This inventien relates to a gas engine of
the four cycle class and my object has been
to dispense with the usual puppet valves
operated by eams, and to substitute therefor
pistom valves operated by erdinary eccen-

Piston valves operated by ecceniries have
been previously used in gas engines, but in
order to prevent.the foree of the explosion
beimg transmitted fo the eccentric rods, and
to attain a rapid opening of the gas admis-
sion and exhaust ports eonnecting the valve
ehamber to the explosion eylinder these ports
heve been situated shout midway in the
travel of the valves. This arrangement al-
though it may have attained the chjects de-
sired hasbeen nnsatisfactory imthat the body
of the valve and its packing rings have been
directly exposed to the hot gases.of the explo-
sion.. These objections have been ‘wvercoms

in the valve operating mechanism which is-

the subject of this application by effecting
the cut off of the admission and exhaust by
the upper edge only of the piston valve, . and
by operating that valve through. the inter-
vention of a lever system that will not only
vary the motion of the eccentric to the valve
in o manner to afford a full and rapid epen-
ing of the port during the period of admis-

. sion and -exhauvst, but will alsu transmit the
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greater part of the force of the explosion
on the valve area to the fulerum of the lever
system and save it from being delivered -to
the eccentric rod. "The means by whieh 1
effect these results is particularly set forth
in the following specification snd illustrated

in the .drawings by which: it is accompanied

in whidh; .

-Figure 1. is-a vertical section through the
gas engine cylinder snd its exbaust valve
chamber, showing the valve when full open
to exhaust at the completion. of the working
stroke. Kig. 2. a similar section through the
valve chamber showing the position of the
valve at the moment of explosion, and Fig.

8.2 diagram showing how the pressure on’

thie valve is transmitted te the lever fulorum.

In these drffivings 2 represents one en-
gine cylinder and 8 its pisten, connected by
a pod 4 &0 the crank 5 of the crank shaft 6.

The admission and the exhaust valves are
alike each operated in a separate cylindrical
chamber and are directly comnected to the
explesion end of the cylinder 2. Being alike
the description- will be cenfined to ene of
them, the exhaust valve. Its chamber 10 is
bored to receive a cylindrical valve 11 and
is connected by radial ports 13 with the ex-
haust passage 12. Fach valve is operated
by anr eccentric 15 on a shaft 16 which is
driven by gears 17 18 and 19 that will rotate
the valve shaft fnem the erank shaft 8 in the
same divection bui ot half the speed. The
eccentric 15 is copmected by an eccentric rod
20 to a triangular lever %2 mounted om a
fylerum pin 28 which may extend as a shaft
througheut the length of the engine and will -
serve as does the valve shaft 16 for all the 75
admission and exhamst valves of the engine.
The aceentric rod 20-and valve xed 25 are so
connected to this Jever 22 that wmhile the ec-
centric pin 21 oscillates, under the throw of
the eccentric, equally on each side of the 80
fulerum 23, the pin 24 to which the valve
rod 25 is eomnected, oscillates entirely .on
the valve side of the fulerym 23. A dia-
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- gram -of this movemerit to an enlarged seale .

is shewn in Fig. 8 from which it will be 85

seen that from the arrangement of the con-

nactions of the eccentric rod at 21 and of .
the valve rod at 24 in xzelation to the fixed
fulerum 23, the first half of the eccentric-

. movement to the valve is co:iderably in- 90

creased while the latter half is lessened,
Cemparison of these movements is indicated

in Tig. 8 where the line 21, 21 represents the
movement of the eccentric pin and 23, 24
that of the valve rod pin; the intermediate 95
positions of each at the 1st, 2nd, 3rd and 4th
quarters of the half revelution of the ec-
cenfric being se indicated .on each. From
thig it will be seen that where the first and -
second half of the movement of the eccentric 100
pin 21 are alike the first half of the move-
ment of the walve pin 24 is considerably in.
exépss .of the latter. It 1s this acceleration

of the first half of the valve movement that
opens -and -cleses guickly the admission or 10
the-exhaust port. It will be noticed further

as shown in Fig. 2 and in the diagram in
Fig. '8 that when the valve is at the further
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limit of its movement, as at the moment of
explosion, the connecting pin 24 of the valve
rod is almost directly over the fulcrum 23
and ‘that therefore the greater part of the
strain due to the pressure of the explosion
on the area of the valve is thrown upon the

fulerum 23 and does not come upon the ec-

centric rod. ]
The advantages of an eccentric operated

piston valve over the usual cam operated
“puppet valve with its springs are both in

simplicity of construction and of operation
self evident, and the only known objections

- to their use are effectually overcome in the
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5 mechanism just described. ) :
Having now particularly described my

invention and the manner of its operation
I hereby declare that what I claim as new
and desire to be protected in by Letters
Patent is; o =
1. In a gas engine, a piston valve, a cylin-
drical valve chamber for said valve, one end
of said valve chamber having port connec-
tions with the explosion end of the engine
cylinder and the other end of said valve
chamber having port connections with a gas
passage, means for imparting endwise move-
ment to said valve, said valve moving means
comprising an eccentric, a rotatable shaft
on which said eccentric is mounted, a rod
connectéd to said eccentric, a fulcrumed le-
ver cofiriected to said rod, a rod connecting
said fulecrumed lever to the respective valve,
all being arranged that when the valve is
ab the limit of its movement toward the ex-

_plosion end of the cylinder, the connection

between the valve rod and the lever will be
approximately over the fulerum, substan-
tially as shown and for the purposes de-
seribed. ‘ :

2. In'a gas engine, a piston valve, and an
eccentric, a fulcrumed lever, rod connections
between said eccentric and said fulerumed
lever, 2 valve rod connection between said
fulcrumed lever and the respective valve,
said rod and said fulcrumed lever being so
relatively connected and fulerumed that the
eccentric rod pin vibrates equally on each
side ¢ the fulerum of the lever, while the
valve -»d pin vibrates entirely between the
uler- o and the valve, and pins for seid
ceentric and valve rod. T

3. In a gas engine, the combination with
& piston valve and an eccentric, of transmis-
sion mechanism between said eccentric and
said valve, said transmission miechanism
comprising a triangular member pivoted at
one cormer, a piston rod pivoted to said
triangular member at the corner direetly op-
posite to said first mentioned pivot, an ec-
centric rod pivoted to said triangular mem-
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ber at the third or apex corner, 2ll being
‘arranged that when said eccentric rod is
at the limit of its movement in one direc-
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tion, said pivot between said eccentric rod
and said triangular member will lie a given
distance beneath the pivot of said triangular
member, and the pivotal connection between

“said piston rod and said triangular member

will lie in horizontal -alinement with the
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pivot of said triangular member, and when .

said eccentric rod is at the other limit of
its movement, the pivot between said eccen-
tric rod and said triangular member will
lie a distance above the pivot of said trian-

.gular member equal to said given distance

and the pivet between said piston rod and
said triangular member will lie still farther
above said pivot of said triangular member.

4. In a valve gear for explosive engines

and the like, the combination with the re--

ciprocating valve and the eccentric, of a tri-
angular member pivoted at one corner, a
valve rod connecting said valve and pivot
to another corner of said triangular mem-
ber directly opposite said pivot thereof, an

 eccentrjc rod pivoted to said triangular

member at another corner, all being ar-
ranged .that when said eccentric is at the
limit of its movement in one direction the
pivotal connection between said eccentric
rod and said triangular member will lie a
given distance to oneside of said triangular
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member pivot and when said eccentric rod is -

in the limit of its movement in an opposite
direction, said pivotal connection between
said-rod and said triangular member will lie
a distance to the other side of said triangu-
lar member pivot equal to said given dis-
tance, and said triangular pivotal connec-
tion between said piston rod and s-*d trian-
gular member will always lie to one side of
said pivot of said triangular member.

5. In a gas engine, the combination with
a piston valve and an eccentric, of transmis-
sion mechanism between said eccentric and
said valve, said- transmission mechanism
comprising a triangular member pivoted at
one corner, a piston rod pivoted to said tri-
angular member at the corner.directly oppo-
site to said first mentioned pivot, an eccen-
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tric rod pivoted to said triangular member -
at the third or apex corner, said eccentric .

rod and said piston rod extending substan-
tially in" the same longitudinal direction as
the direction of movement of said piston,
all being arranged that when said eccentric
rod is at the limit of its movement in one di-

_rection $aid pivot between said eccentric rod
and said triangular member will lie a gi,on’

distance beneath the pivot of said triangular
member, and the pivoted connection between

said piston rod and said triangular member

will lie in. horizontal alinement with the
pivot of said triangular member, and when
said eccentric rod is at the other limit of its

movement the pivot between said- eccentric’

rod and said triangular member will lie a
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distance above the pivot of said triangular
member equal to said given distance and the
pivot between said piston rod and said trian-
gular member will lie still farther above said
pivot of said triangular member, substan-

tially as shown and for the purposes de-.

seribed.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses. :

' JOHN T. COWIE.
Witnesses: '
"~ Bowrawp Brrrram,
A. G. Woorsey.



