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1o all whom +f may CONCErn,

Be 1t kaown that I, Taomas W. Kuen, of
Swmwale Allegheny county, 1 emmylvama,
have in"irﬂ-%ed a new and ‘useful Improve-
ment 1n Maph}ﬁﬂr& fungines, oX which: the
tollowing is a tull, clear, and exact descrip-
anﬁ reference sagmg had to the accompany—

g drawings, torming parb of this speci-

,ﬁcatwm n Whl@ﬁ — |
qure 1 is a vertical cross-section of 2

homzon‘tal double-acting gas engine @mbc}d}-
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20

g my invention; and E*'J,g 2 1s o detall view
showing one plt”}:?ﬂ ed form of the slot or
tra,vehn# fulerum for the wvalve- acumtmg
lever.

My invention r elates to the class of explo-
sive engines, and is designed to prevent ac-

.01dantal abnormal opening of the inlet valve

without the use of the heavy springs which

have heretofore been employed for such pur-
pose. The invention 1s also designed to give
a positive movement to the inlet valve, by’

~which the valve is locked and positively

“held at every point in its movement.
nvention also 1s. designed to carry _
~same system upon the exhaust valve, and |
at the same 'n‘:lme provide proper timing of

95

out the

the valves. |
By the use of the invention the actuatmg
mechanism is greatly simplified; the use

- of heavy springs is aveided, and the engine

85

and operating parts may be o'enerally made

lighter, owing to dolng away Wlth the neces-
sity for opposing the action of heavy

Springs, . .
In the drawmgs, 9 represents a gas engine
cylinder, having an inlet port 3, and ex-

~ haust port 4, these being controlled respec-
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indicator plug,

tively by inlet valve 5 and exhaust valve 6.
‘The cy]mder may be provided with the
“usual holes 7 and 8 for ignition plugs; 9 for
and 10 for air Stal‘tll’lﬂ‘ valve.
plug. The inlet valve 5 seats agalmt the

removable seat 11, having spider arms 12
leading to guide 13 for the valve stem 14.
These }alts are located within an air and

gas chamber 15, which is open to the air,
and to which 0"15 is admitted from the upper

oas chamber 16 through puppel valve 17, se- |

cured .to an intermediate part of stem 14,
and seating upwardly against a hole in the
partition 8. The stem 14 extends on be-

yond.the valve 17 and up through guide 19.

in the top of the gas chamber, and its pro-
jecting end 1s pwoted to an intermediate
pomt in a lever 20. The levew 20 1s actu-

~wise of the cylinder in the form shown.

is not actuated. When, however,
crum pin passes the comer poxtmn 25, as.
- shown in Hig. 2, and enters the portmn 26
of the slot, the valve will be posrtwely

My

- ated by an eccentric rod 21, pwoted to its
upper end and extending fo an eccentric
22 on a two-to-one shaft e*z:tenclmo' length-
T_he
lower end of the lever 20 is not fulerumed

60

at a fixed point, but is forked and provided .

wmth . wnnectmfr bush or roﬂer covered

- pln 23 extending ﬂuough a slot in a bracket

24 secured to the oas chamber in this form.

A portion of this slot s preferably formed
piv--

on a radius struclk from the axis of fhe
otal eonnectmn with the valve stem, while
the remaining portion is at an angle therets.

During the movement of the valve fulerum
th mnﬂ'h this arc-shaped portion with such

ladmg the movement 18 1dle and the valve

the ful-

moved toward or away from ifs seat.
The operating arrangement, for the valve

stem of the exhaust -valve 1s similar to that

above described, similar
n_ated by mmﬂar numerals
‘a’ a

arts being desig-
with the letter

proper timing is given to

pplied. In this case also the eccentric
'_:md 212, leading to eccentric 222, 1s, of course,
~set. at a suitable angle near]y opp()Slte to
“that of the eccentric 22. The eccentrics are
| 6 set and the insulated fulerums are so ar-

| ranged that the
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the valves, they bemcr actuated through the -

proper periods In the cycle of the engine.

It will be noted that each valve is of the
puppet type, and has a 13051t1ve movement
in closing: as well as opening; and is not

“opened w'amst the pressure of any spring.

90

It wall a,lso be noted that the movement of '

each valve 1 is positive, and is locked at every

| point 1n the stroke, whlle at the same time

95

the proper stroke.is given for the desired '

functions.

The advantages of my invention wﬂl be

obvious to those skilled in the art, since the
heavy and cumbersome inlet v alve SPrings

are done away with and consequently less

power 1s requned to operate such valves,

and the operating parts may be madé lwhter :

and less strong.. The advantages of posi-

tive valve actuation are promded and there
“1s.no possibility of accidental or abnormal
opening of the inlet valve such as some times =
‘oceurs, especially when the engine 1s run-
nng llﬁ‘hl and “developing a considerable
vacuum in the cylinder.
| the. wﬂve 15 pGS}.tweiy held at- every pomt

The movement of
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in its stroke, so that there is no danger of

abnormal movement at any period or stage.

10

The invention may be appliec to any or
all puppet valves of an explosive engine
within the scope of my invention; the actu-
ating gear for the valve may be widely
varied as well as the type of gas engine;
and other changes may be made without de-
parting from my invention, since I consider

myself the first to positively open and close
- the pupvet inlet valve of a gas engine.

1 claim:— | |
1. In an explosive engine, an inlet valve

‘arranged to seat for c¢losing, and a lever

19

pivoted to said ‘valve between its ends ar-

~ ranged to positively move said valve through-

20
‘connections arranged to positively move said

25

out its opening and clesing movements; sub-
stantially as described, -

9. A gas engine having a puppet inlet
valve, and an eccentric having actuating

valve during both opening and closing move-
ments, sald connections being adapted, to
hold said valve at any point in its stroke;

substantially as described.

3. In a gas engine, a puppet inlet valve,
and an eccentric for positively moving the

- same through both opening and closing

30

movements, said mechanism moving 1idly
through a part of its stroke; substantially
as described. - .

4, A gas engine having a puppet inlet
valve and an exhaust valve, and eccentrics

~ having actuating connections for positively

997,138

openiijig' and closing both of said valves; sub-
stantially as described. -

5. In an explosive engine, a reciprocating.

p{appet ‘inlet valve having a stem, a lever

having a shiftable fulcrum pivoted to the

valve stem, and connections for positively
actuating the lever and the -valve stem 1in

both directions; substantially as described.

6. In an explosive engine, a reciprocating
puppet inlet valve, a lever arranged to actu-

“ate the valve in both directions, connections

- 3D
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for actuating the lever, and a shifting ful- -

crum for said lever, said fulcrum being ar-
ranged to allow idle movement of the actu-
ating lever through a part of its stroke; sub-
stantially as described. -
7. A puppet inlet valve having a gas valve
attached to its stem, and actuating connec-
tions arranged to positively move said valves
through their opening and closing move-

ments; substantially as-described. _
shaft,

8. A gas engine having a two-to-one
a puppet inlet valve, and eccentric connec-
tions leading from the two-to-one shaft to
said inlet valve and arranged to move the
same positively throughout its opening and
closing stroke; substantially as described.

In testimony whereof, I have hereunto set
my hand.

THOMAS W. KEEN.

Witnesses:
J. A. HAMILTON,

W. H. CorBETT.
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