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- gineer.
for to operate,the exhaust-valve of the engine f
to relieve the pressure as well as.to _pérmit_
the escape of the gases from the ¢ylinderdur-
ing the exhausb—stroke of the piston. A sim-
ple and efficient form and arrangement of
cam and means for rendering the sanie oper-
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the valve-operating cams of the engine.
construetion has been shown in Lhe drawings
“as one form of mechanism embodymn‘ the va-
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To all whom it QY CONCETTL:

Be it known that I, JOSEPH LIZOTTE, off

Quiney, in the county of Norfolk and State
of Massachusetts, have invented certain new
and useful Improvements in Gas-Kngines, of
which the following is a specification.

The invention relates to that class of en-
sines in which during the normal running
the piston acts on every second rearward

stroke o compresg an explosive mixture in-

troduced into the cylinder during the pre-
ceding forward stroke of the plqton In
startmg engines of this character it is cus-
tomary to turn the erank-shaft by hand during

the introduction and compression of the ini- |
Toen-

tial eharge of the explosive mixture.
able bhe engine to be thus started xvlthonb

‘the expendlhure of such force during the com-

pressing stroke as would 1n some mstanees
at least, render the starting in this manner

dlfﬁeul_b if not impractical, means have been

provided for relieving the pressure upon the

plBtOll during ﬁahe com pressmﬁ' stl okein sta,rt-

ing the engine. S
The present invention relates more @spe-

cially to a means for effecting this result in

a simple and efficient manner.

~ Intheconstruction embod ym& the features_
of my invention an exhaust is opened from |

the eylinder to relieve the pressure during a

part of the compressing stroke of the plstoni

by the action of a cam which may be made
oper ative orinoperative at the will of the en-
To simplify the construction, I pfe—

ative and inoperative is one in which a slide

is connected with the exhaust-valve and is
arranged to be moved into or out of the path

of a cam secured to the shaft whmh carries
This

~ rious features of my invention.
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- In the drawings, Figure 1 is a seebmnalf
view showing so much Of a vertical engine as

1 the invemion t_her_efo__

.Spllﬂﬂ' 6

'Fig. 2 is a detail in-
dicating the adjustment of the pressure-re-

and Flﬂ" 318 a s,ecmondl view lﬂnﬂ‘mudlnally

| of the ea,m-slmft

The engine shown in the drawings is pro-

vided mt,h the essential parts of an exploswe-

engine, including the piston A,connected with

| acrank on the crank-shaft B, and an exhaust-
valve C. The exhanst- leVE Cis pmﬂded .
with an opemtlng-md ¢, through which it is

leasing mechanism in sfarting the engine,
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lifted, a,nd it is norm&lly held to its seat bya

shaft D, and carries a roll ¢?, arranged to be

The rod ¢ is provided at its lower
“end with a saddle ¢?, which straddles the cam-

* 'enﬂaﬂ'ed by an exhaust-cam 54 secured to the

eam - shaft.

1

‘pleted, and thus relieve |
| piston, after which the eXplosive mixture re- _
100 .

The cam -
crank -shaft, so. that it makes one revolutlon

for two revolutwm of the crank-shaft, and
‘the cam ¢tis so arranged that it lifts thﬁ ex-

haust- valve during every second upward

shaft is geared to the
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| stroke of the piston. During the normal run-
ning of the engine the valve O remains closed
'durmﬂ' the intervening upward strokes of the
“piston, so -that the explaswe mixture intro-
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duced into the ecylinder is compressed pre-

paratory to the igniting thereof.

Toenablethe emnk—shaft to be tunied easil y |

111 starting the enﬂ'me, a cam in the form of
a roll K, mounted in a disk E’, is secured to

o -

“the shaft D and is arranged. to act upon a
| slide T, connected with the exhaust-valve. .
The slide is connected with the wvalve C
| through a pin f, which passes through a slot
in 1311@_ slide-and is serewed into the saddle.
- The slide is so shaped that by moving it

forwmd or baeck it may be brought 111130 or '

out of the path of the cam E. Fm‘ conven-
ience in operation th_e shde is connected toan

| 'operamnﬂ' -lever 1.

.90_ :

When the enﬂ'me 18 to be sta,rbed the shde o

7 is moved forward into the path Gf the cam

E, as shown in Fig. 2. With the partsin this

p051t1011 the valve C will be lifted to open an

oxhaust from the cylinder when the ecom- -

pressing stroke of the piston is partially com- '

maining in the e¢ylinder will be again com-

the pressure on the |

pressed to a limited extent by the eonmnued

IS necessary to illustrate the apphcatmn of] upward movement of thﬂ plston after the |
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- valve C has closed Thus the pressure in the | dependently of the operating device when op-
- eylinder will be relieved sufficiently to en-
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able an easy turning of the crank-shaft. Af-
ter the engine has been started the slide If
will be dmwn back out of the path of the cam

K, and the full compression will take place

during the compressing stroke of the piston.

The devices described form an efficient and
simple mechanism for relieving the pressure
on the piston in starting the engine, and the
mechanism may be readily thrown into oper-
ative relation without regard to the posu;lon

of the other parts.

What I elaim, and desire to secure by Let-
ters Patent, is—

1. In combmatlon with the codperating
parts of an explosive-engine, an exhaust-
valve, an exhaust-cam for operating said
valve, a pressure-relieving cam for operating
sald valve, a slide connected with said valve

‘tomove into and out of the path of said latter

cam in a direction at right angles to the axis
of the ecam and to the valve-rod, an operat-
ing device mounted upon a stationary sup-
port and connections between said operating

device and slide whereby the sllde moves in- |

erated upon by the cam, substantla,lly as de-
seribed.

2. In combination with the cooperating
parts of an explosive - engine, an exhaust-
valve, an exhaust-cam c*, a dlsk E’ secured to
the cam-shaft, a roll K M said disk projecting

beyond the clrcumference ‘thereof, a slide I

connected with said valve and an operating
device for moving the slide back and forth in
the plane of movement of the disk to bring it
into and out of the path of the roll, substa,n-
tially as described.

- 3. In combination with the cooOperating
parts of an explosive-engine, an exhaust-
valve, a yoke c¢* connected with the valve, a
cam K secured to the cam-shaft, a slide I
connected with the yoke by a pin f and slot
f', and a lever f* to which the slide I is con-
nected, substantially as described. |
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In testimon y whereof I have affixed my sig-

na,tute in presence of two witnesses.
J OSEPH LIZOTTE

Witnesses:
IrA L. F18H,
KATHARINE A. DUGAN.
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