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To all whom it may concern,:
Be 1t known that I, CARL W, WEISS, a citi-

~zen of the United States, and a resident of

Brooklyn, in the county of Kings and State of
New York, have invented certain Improve-
ments in Gas-Engines, of which the following

- 18 a specification.
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- My invention relates to the class of gas-en-
gines which are operated by what is known
as a “ four-stroke” cyele—that is to say, when
the charge is exploded the piston makes its
outstroke, then returns and expels the pro-
duets of combustion, then makes a second

outstroke, drawing in the charge, and then on
‘the next instroke compressing said charge.

- The object of my invention is in the main
to improve the means for admitting the gas

and alr forming the explosive charge and for.

igniting the same. _ _
My invention will be fully described here-
inafter, and its novel features carefully de-
fined in the claims. |
In thé accompanying drawings, wherein my
improvements are represented as embodied
in a gas-engine, Figure 1 is a plan of the en-
gine, 4 portion of the cylinder, piston, and
valve being.in axial section; and Fig. 2 is a
side elevation of the engine. Tig. 31isa trans-

verse section through the valve and valve-

chamber, taken in the plane indicated by the

line 3 3 in Fig. 2, but drawn to a scale about

double that of Iig. 2. Fig. 4 is a view simi-
lar to that of Fig. 3, but showing the valvein
& different position. |

Let A represent the bed-plate of the en-
gine, I3 the main shaft mounted in bearings
therein and provided with a.crank C, and D
1s the fly-wheel on said shaft.

E is the engine-cylinder; F, the piston;, G_.,' |
the piston-rod coupled at one end to the pis-

ton and at the other end to a connecting-rod

"', which is itself coupled at its other end to

the crank C in the main shaft. Afthe point
where the piston-rod and connecting-rod are
coupled together they are also coupled to the
lower pendent end of a suspended link I,
which 18 pivoted at its upper end in a frame
A’ on the bed-plate A.

It will be seen that the erank-shaft B has
its axis above a horizontal plane passing

,

as herein shown, the shaft is set above the
planeof the cylinder-axis a distance equal to
the length of the crank. Consequently the
rod G’ and the erank will stand at an incline
with axis of the cylinder when the crankis on

its center, as seen in Fig. 2. The pendent
| link I causes the piston-rod G to maintain
very nearly its alignment with the cylinder-
axis, the swing of said link causing the coup-
ling-point « to move a little below the axial

line of the c¢ylinder as the piston moves toand
fro. The result of this construction is that
when the explosion takes place and the pis-

ton 18 driven forward it will travel through a
greater distance in proportion to the travel of
the crank during the same period than in con-
structions where the shaft is in line with the
cylinder-axis, and as the crank will be mov-
1ing at the normal speed the piston will thus

be able to travel with an increased speed, es-
pecially during the first half of its outstroke.

I employ the link H in preference to cross-

head guides, in order to reduce the friction
ariging from the use of such guides. This
mode of constructing the engine—namely,
with its crank-shaft placed laterally out of
line with the cylinder-axis—is not new with
me, but I prefer to employ it. |

1 will now describe the construetion of the
explosion-chamber and the valve. At the
back of the cylinderisa valve-casing I, which
18 bolted firmly to the cylinderand comprises

| & tubular cylindrical- portion, in which is

mounted a tubular eylindrical valve J, and a
portion adjacent to the cylinder having a

‘Spherical concavity which forms one-half of

the explosion-chamber a. A corresponding
spherical concavity in the piston F formsthe
other half or part of said chamber. The
spherical form thus given to the explosion-
chamberis clearly illustrated in Fig. 1, the

diameter of the chamber being equal to that

of the cylinder. The axis of the valve J is
aligned with the axis of the cylinder E, and
sald valve is mounted in abearing atits outer
end, whereitisclosed, and rotation is imparted

to it through the medium of the mechanism

I will now describe.

- On the main shaft B is a miter-wheel b,

which gears with a corresponding miter-wheel

through the axis of the engine-cylinder, and, 0" on an ineclined shaft KK, mounted rotatively

55
6o

05

75

30

sle

95

100




‘10

15

20

473,685

in a bemmw on the frame A’ and GOUpled by | to the eﬂmust it will also.open eommunica-

a universal joint ¢ to a short shatt K’ at the
rear of the engine. On this shaft K’ is a
toothed wheel d, which gears with an inter-
mediate wheel d’, which 1atter oears with the

toothed wheel d? on the projecting journal ot
the valve J. Consequently when the main

shaft is driven the valve will be rotated at
the proper speed through the medium of said
gearing. In the valveisasingleporte, which
opens in turn as the valve rotates to the gas

~and air inlets, the ignition-point, and finally-

to the exhaust-outlet. This peort ¢ 1s elon-
gated, as seen in Fig.1,whereby it i1s adapted
to receive air at two air-inlets f and simulta-

‘neously at a gas-inlet g, ‘wranﬂ'ed between

sald air-inlets.

his the exhaust-outlet, and 2 is the igniting-
tube, which is heated by the burner 7, as seen
in FIU‘ 3.

IIavmu' described the construction of the
engine in a general way, I will now explain
its operation, premising that, as represented
in Fig. 1, the piston is at the inner end of its
stroke and the valve is in position toadmit a
charge of gas and air. Onthenextoutstroke

of the piston the air entering at the inlets /'

~and f and the gas entering at the inlet g be-
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tween them are mixed thoroughly together
on their way to the cylinder.
return stroke of the piston the charge of gas
and alr will be compressed in the globular or
spherical chamber a, as well as in the elon-
gated bore or chamber of the valve. At this

moment the port e in the valve will open to

the igniting-tube 2z and the compressed charge
will expand into said tube and be ignited,

- thus igniting the portion of the charge within

40

the valve. 'This valve having the axis of its
bore or chamber directed toward the center
of the charge in the spherical chamber «, the
flame and heat from the explosion. will be
shot or fired, like the charge from a gun,
into the center of and through said charge,
thereby igniting the whole 1nstantaneously
This produces the maximum effect due to the
explosion. The piston now makes its next

“outstroke with great rapidity and force, ow-

50

55

ing to the construction deseribed, whereby it
is coupled to the ecrank. On the nextreturn
stroke the port e in the valve will be opened
to the exhaust » and the burned gases or pro-
ducts of combustion will be expelled. As
the burned gases will be compressed at the

moment of the explosion 1n the igniting-tube |

7, which is closed at itsouterend, ::md as these

~ gases will be incarcerated in said tube by the

60

- into the exhaust-outlet.

movement of the valve I prefer to provide
the means illustrated most clearly in Kig. 4,
whereby these gases are allowed to exhaust
These consist in cut-
tingaway the inner wallol the valve-chamber
to form a recess 7’ just below or beyond the
point where the igniting-tube ¢ enters said
chamber, said recess extending down nearly
to the recess about the exhaust-outlet A,

form and instantaneous ignition.

|'

tion between the igniting-tube and the ex-
haust-outlet.

In Fig. 4 I have shown the port e of the
valve in position to exhaust the gases from

the igniting-tube. |
As represented in Figs. 3 and 4, the valve

J turns to the right and the port eis enlarged
at its recelving end to such an extent that it
opens to the air and gas inlets a moment af-
ter it closes to the exhaust. As the bore of
the valve is elongated and the gas is taken
in at a lateral port arranged between two air

inlets or poris, one of which is necessarily

farther from the chambera than the other, 1t
follows that the currents of gas and air, when
deflected in the chamber of the valve, must
commingle before reaching the chamber c.

| The valve-chamber is similar in form to the
| bore of a gun-barrel, and when the charge is
‘ignited therein the flame is projected, as

stated, directly into the center of the com-
pressed spherical charge, whichlatter has the
best form as to volume and surface for uni-
The valve
has a shoulder at £ on its journal, which
shoulder abuts against the bearing-piece m,

secured to the valve-casing, and this bearing-
| piece resists the strain tending to force the
On the next |

valve back when the explosion occurs.

The cylinder and valve-casing may be pro-
vided with water-jackets, as shown.

The spherical construction of the chamber
containing the charge is not of itself new;
but I pr'efel this form of chamber for use in
connection with my elongated tubular valve
for the reason that the Q*Iobulm charge may
be ignited with better effect, as I think, than
a eylm drical charge.

Having thus- described m} mventlon I
claim—-

1. A gas-engine having an elongated ro-
tating tubulm V&lve aligned amally the cyl-
inder and always open thereto at its forward
end, salid valve being provided with a single
pmt in 1ts side, and a valve-casing havmﬂ'
alr and gas inlets, an exhaust-outlet and an
wmtmcr-apm ture, 'said portinthe valve being
brought successively to the 1*eceiving-ports,
the ignifing-point, and the exhaust-outlet, as

set forth.

2. In a gas-engine, the combination, with
the cylinder, the piston, and the valve-casing
I, secured to the cylinder and provided with
air-inlets, a gas-inlet, an exhaust-outlet, and
an aperture to receive the wnltmﬂ'-tube, of
the said igniting-tube and the elongated tubu-
lar rotating v&lve J, mounted in said cas-
ing and prowded with a single port e, the
ail and gas inlets being arranged in lme
whereby they open to the valve-port Slmul—

- taneously, as set forth.

3. In a gas-engine, the combination, with
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the cylinder, the piston, and the valve-casing

secured to the cylinder and aligned axially
therewith, said casing having in it an exhaust-

- whereby when the valve J has opened port ¢ | outlet, an aperture for the reception of the




1

IO

473,685

igniting-tube, a gas-inlet ¢, and two air-inlets
J J,one at each side of the gas-inlet, of the
1Igniting-tube and the rotating valve mounted
in said casing and provided with a port e, sub-
stantially as set forth. o

4. In a gas-engine, the combination, with
a cylinder and piston, of the valve-casing I,
provided with gas and air inlets, an exhaust-
outlet, an aperture to receive the igniting-

tube, and a recess 7/, connecting with the.

latter aperture, the 1gniting - tube, and the

valve J, mounted in said casing and having |

& port e, which opens simultaneously to the

exhaust-outlet, and the recess 7/, whereby the |
gases in the igniting-tube are ex- |

barned
hausted.

)

5. In a gas-engine, the combination, with
the valve-casing provided with an exhaust-
outlet, an aperture to receive the igniting-
tube, and a recess 7/, extending from the said
aperture nearly to the exhaust-outlet, of a
rotating cylindrical valve mounted in said
casing and provided with a port e, adapted to
open the said recess to the exhaust-outlet, as
set forth. | I

In witness whereof I have hereunto signed
my name in the presence of two subseribing

witnesses.
CARI, W. _W’EISS.'

Witnesses:
HENRY CONNETT,
CHAS. A. WALSH.
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