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To all whom it MY CONCOTTL: -
Be it known that I, HARRY G. CARNELL, a
citizen of the United Sta,tes, and a resident of

Dayton, in the county of Montgomery and

State of Ohio, have mvented a certain new
and useful I]l’lpl ovement in Gas-Engines, of

which the following is a full, clear, a,nd exa,ct |

deser 1ption, referenee being had to the aCCoM -

panying drawing, forming palt of this specifi-

cation. |

My invention relates to devices for the ai-
tomatic regulation of the quantity of the ex-
plosive mmture supplied totheigniting-cham-
ber of gas-engines to conform 130 the wmk to
be pelformed so that the amount of the
charge of constant quality may be automati-
cally varied as may be required, and in con-
nection with this automatic regulation I ar-

range the inlet-valves so that the regutlation:

may be adjusted much more accur a,tely than
has heretofore been accomplished.

It has been customaryin gas-engines to ar-
range, by means of a governor acting upon
the mlet valves, to eﬂ'ulate the quantlty of
mixture admltted to smt the varying loads,
and it has also been customary to &eeomphsh
this regulation by means of the cone-shaped
cam acting upon the inlet-valve stem, the lo-
cation of the cam being controlled by a gov-
ernor, 8o that the mlet valve may be opened
toa wreater orlessextentasrequired. Where

cone-sha,ped cams have been used to accom-.

plish this regulation, however, the inlet-
valves have not been of a character that
would insure positive &nd-prompt action in
closing the valve at the moment the cam
ceases 0 act upon the valve,and consequently
the result has been that the use of such cone-
shaped cams has not been successful in pre-
venting a variation of speed of the engine.
It is the purpose of my invention to make
use of the cone-shaped cam, under control of
the governor, to automatlca,lly regulate the

inlet-valve opening, and at the same time.

apply this construction to such an arrange-
ment of inlet-valves that the automatic regu-
lation may be as perfect as possible and the
usual variation of speed entirely obviated.

In the drawing, the figure is a cross-section

of the end of the gas-engine, showing the
construction and operation of the gas-valves.

A 1s the cylinderof a ﬂ'afs engine. ais the
inlet-opening, b the ethaust-onenmﬂ Suit-
ably mounted in standar ds ¢ c, secured 1o
the top of the cylinder, is a shaftB driven by
the gearing d, in connection with the driving
mechamsm of the machine, and havma
mounted thereon a series of cams e, f, and g.
These cams are employed to open 'the inlet
and exhaust valves, aswill be hereinafter set
forth.

h is the gas-induction p1pe and % the air-
port, by means of which the air and gas are
introduced intothe machine. The gas 61113618
through the valve-opening [ and mixes with
the air in the upper portion of the chamber
C. The mixture passes through the valve-
openings m and 7n on 1ts way to the eylinder.
‘T'hese three openings are closed by the valves
D, E, and F.

The valves D and E are mounted on the
same valve-stem p, the upper end of which is
formed with an inclined notched or corru-
gated top 7.

Mounted on the shaft B, so as to slide lat-
erally thereon, but to turn with the shafyt, is
a collar G, upon which is formed the cone-
shaped cam g, the contacting or outer sur-
face of this cam being inclined laterally and
being notched or corrugated to conform-with
the notehes in the top » of the valve-stem p.
Mounted loosely on the shaft, nearthe collar
G, 1s the governor, consmtmﬂ of" asleeve H,
to which is secured the pulley I for drwmo
the same. The other end of the sleeve is
provided with arms ¢ #, to which the weights
of the governor L L are pivoted, the wewhts
bheing dr&wn together by the coiled spring .
The ends of these weights are provided with
projecting arms v v, which extend inward af
right angles fo the shaft and take into the
oroove w in the collar G.

It will be seen from this construction that

as the speed of the governor increases the col-
lar G and the cone-shaped cam will be shifted
along the shaft, so that in contacting with
the head of the valve-stem 7 the mlet—vahres
will not be opened to so great an extent. I
prefer to notch or corr uo‘a,be these contacting
surfaces to prevent any 1&teml movement of
the collar G in making this contact.

Between the gas and air inlet valves and

55

6o

30

Q0

95

100




5

10O

o
i

20

25

40

0 ' 556,086

the igniting-chamber of the gas-engine I lo-
cate the check-valve If, which is opened posi-
tively at each eycle of the machine by the cam
f, operating on the valve-stem y. Coiled
springsa’, ', and ¢’ operate to close the valves
when the cams release the valve-stems; but
the gas and air inlet valves D and X do not
depend only upon these springs for prompt
closing, but the moment the cone-shaped cam
releases the valve-stem p the suction or press-
ure vacuum in the cylinder promptly closes
these valves, so that the action of the cone-
shaped cam adjusts itself with great nicety,
and the exact quantity of mixture to suit the
work to be performed is admitted with each
cycle. '

The position of the cams f and ¢ is such
that the valve F is held open until after the
valve E has closed. For convenience the
valves £ and D are mounted on the same
valve-stem p; but this is not at all essential,
as it can Dbe readily seen that these two valves
could be separate, each operated by a cam of
its own. M is the exhaust-valve, the valve-
stem d’ of which is depressed by the cam e to
allow the escape of the exploded mixture upon
the back-stroke of the piston.

In the drawing I have shown the inlet-
valves open to their fullest extent. As the
speed of the machine increases, the cone-
shaped cam ¢ will be shifted laterally on the
shaft B and a smaller opening will be pre-
sented for the entrance of the gas and air
mixture; but no matter what the opening of
the valve the moment the cam releases the
valve-stem the suction within the_ cylinder
closes the inlet-valves, and this independent
of any action of the spring. 'Then the check-

valve I closes, the explosion takes place, driv-
ing the piston forward, the exhaust-valve is
opened to allow the escape of the exploded
mixture during the back-stroke of the piston,
while during the next forward stroke the in-
let - valves are again opened and just the

proper quantity of mixture drawn into the

igniting-chamber. o a |
Having thus described my invention, what

I claim, and desire to secure by Letters Pat-

ent, 18—

1. In a gas-engine, the combination, with
the gas-inlet valve opening into an air-mixing
chamber and an inlet-valve for the mixture
of gas and air opening outwardly, of a check-

valve opening inwardly, located between the

inlet-valves and the ignition-chamber, with
a.cone-shaped cam operating upon said inlet-
valves to open the same, and a governor to
shift said cam to vary the valve-opening, sub-
stantially as shown and described.

2. In a gas-engine, the combination, with
the gas-inlet valve opening intoan air-mixing
chamber and an inlet-valve for the mixture
of gas and air opening outwardly said valves
being provided with a common valve-stem, of
a check-valve opening inwardly located be-
tween the inlet-valves and the ignition-cham-
ber, with a cone-shaped cam operating upon
said inlet-valves to open the same, and a gov-
ernor to shift said cam to vary the valve-open-
ings, substantially as shown and described.

3. In a gas-engine, the ecombination, with
the gas-inlet valve opening into an air-mixing
chamber and an inlet-valve for the mixture
of gas and air opening outwardly, of a check-
valve opening inwardly located between the
inlet-valves and ignition-chamber, with a cam
for opening said check-valve, and a cone-
shaped cam foropening said inlet-valves, said
cams being arranged to hold open said check-
valve until the inlet-valves have been re-
leased, with a governor to shift said cone-
shaped cam to vary the inlet-valve opening,
substantially as shown and described,

HARRY G. CARNEILIL.
Witnesses: |
HARRY A. TRESSLER,
M. VW. WEBB.
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