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40 sion of gasoline.

UNITED STATES

PaTEnT OFFICE,

CLAUDE SINTZ, OF GRAND RAPIDS, MICHIGAN.

GAS-ENGINE.

'SPECIFICATION forming part of Letters Patent No. 539,710, dated May 21, 1895,
Application filed Decemhber 14,1894, Serial No, 531,801, (No model.)

To all whom it may concern:

Be it known that I, CLAUDE SINTZ, a eiti-
zen of the United States, residing at the city
of Grand Rapids, in the county of Kent and
5 State of Michigan, have invented certain new
and useful Improvements in Gas-Engines, of
which the following is a specification.

This invention relates to certain new and
useful improvements in gas engines, and is

1o peculiarly adapted for engines in which the

.gas. is generated by means of gasoline, and
also in engines known as two-cycles engines,
or those which give one impulse at every
down stroke of the piston; and the objects

15.0f the invention are, first, to take the charge

of gas at a point near the top of the piston,
thereby keeping the top of the: piston cool;
second, to provide a new and improved gas
exploder; third, to connect with a gas engine

zo0 suitable mechanism for reversing the engine,

and also other novelties in construction and
operation hereinafter more- fully described.
These objects I accomplish by means of the
mechanism illustrated in the accompanying

25 drawings, in which—

Figure 1 is a side elevation of an engine
constructed in accordance with my invention,
with the transfer-port and regulating-valve
in section. Fig. 2 is an end elevation of the

30 engine with the fly-wheel removed. ~Fig. 3 is

a sectional view on line of the main shaft of
the engine illustrated in Fig. 1. Fig. 4 is an
elevation and plan of the exploder, the lower
cut of Fig. 4 showing the plan view. Fig. 5

35 is a sectional view of the generator and valve

on line A A of Fig. 6. Fig. 6 is a section of
the generator, showing the valve and spring
which is used to connect the same, the dot-
ted lines showing the opening for the admis-
Fig. 7 is a general plan of
the operation of the machine, shown by lines
in different positions to operate the revers-
ing-gear, illustrating the working arrange-
ment of the combination for reversing the

45 engine and regulating its speed.

Similar letters and numerals refer to simi-
‘lar parts throughout the several views.

A represents the main cylinder having an
exhaust port C’ near its upper end, and a

50 charging port C at or near the central part

of the ecylinder, but above the lowermost line
of the piston at its downward stroke, the port

C communijcating with the base-chamber T,
which base-chamber F is preferably in the
form of a cylinder. The port C opens into
the transfer port D;that is, the gas passes
from the base F through C and transfer port
D into the eylinder.

I3 is the exhaust valve chamber, and is pro-
vided with a puppet-valve, said puppet-valve
having a valve-stem running through the
lower part of the chamber B (see Fig. 3), the
valve-stem B’ operating the exhaust valve.

B%is a connecting rod or pitman which econ-
nects the lever K to the lever P, said lever K
being pivoted at one end to the eccentric rod
G’ at V and at'the other end to B? at or about

‘the point U, and is pivoted at its central point

to the link or lever Liat the point T/, as shown
in Figs. 2 and 7.. The object of this connec-
tion is to operate the valve as hereinafter
more fully deseribed.

The port C admitsthe charge into the main’

cylinder (see Figs. 1 and 3), and is opened and
closed by the piston F’ in the manner herein-
after described. - _

C’ is the exhaust port near the top of the

main eylinder A which connects with the valve

c¢hamber B. (See Fig. 3.) .

E is a valve in the transfer port D which is
used for regulating the charge of gas given
to the upper part of the main eylinder. (See
Fig. 1.) This valve may be operated by hand
orbyanysuitable means. The base-chamber
F opens into the main cylinder below the pis-
ton and serves as a compression chamber, the
charge taken into said base-chamber being
compressed by the downward stroke of the pis-
ton as hereinafter described. The piston E’
movinginthe main cylinderoperates the main
shaft by means of a erank of the ordinary con-
struction.

G is the eccentrie which is provided with an
eccentric rod G’ by means of which the ex-
haust valve B’ is operated, (see Figs. 1, 2 and
7,) and by means of which also the exploder,

~as shown in Fig. 4, is operated.

H is a walking beam turning on the pivotal
point S, and isoperated atitsinner end by the
eccentric G, while its outer end is connected
to and operates the water pump I through the
connecting rod J and pivot H’, said pivot H’
being theonefortherodJ. "(SeeFigs.1and2.)

"H?is a regulating screw that engages with
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the valve stem B’ when eccentric G is near
the upper part of its up-stroke. (See Fig. 2.)

M is a lever and link that supports the le-
ver L, and is used for charging the explosive
point within the eylinder in order to reverse
the engine, and also for regulating the speed
of the engine. (See Figs. 1, 2 and 7.)

M’ is the pivotal point of lever M, and the
same is also shown in Fig. 7.

N is the lower or bent part of the rod B?
which may be made integral with the said rod
or may beattached thereto. Thebentform is
merely for the purpose of allowing the clear-
ance of the lever L. (See Figs. 1 and 2.) It
is preferably provided with an adjustable nut
at the top and bottom as shown at the bottom
by N’.

Oisacoilspring surrounding the valvestem
B/, forthe purpose of closing theexhaust valve
quickly when the screw I1? leaves the end of
the valve-stem B/, (Figs. 1 and 2.)

P is the lever for operating the exploder.
The same is operated by the rod B? through
the lever K and eccentric G as shown in Figs.
1 and 2.

P’ is a piece of hardened steel or other hard-
ened metal used to prevent wear at the point
of contact between the lever P and the con-
tact lever R, said lever turning on R?*as a
center or fulerum (Figs. 1 and 4), said lever R
forming a connection for-the springs that op-
erate the contact point for the purpose-of pro-
ducing explosion.

R’ is a lever rigidly connected by pin or
otherwise to R2%

A’ is a pin bearing a coil spring A% which
spring bears against the end of R/, holding
R and R’ in contact, and when pressed down
holds R? in contact with the explosive point
T’. (See Fig. 4.)

R?is the exploder-stem. Its outer end is
connected toRand R’,and itsinnerend work-
ing within the eylinder and is brought in con-
tact with the lower end of T/, and when sud-
denly drawn away therefrom produces the
spark which explodes the charge within the
cylinder.

R3is the inner end of R? and the same is
within the eylinder.

S is the pivotal support of the walking
beam H. (See Figs. 1 and 2.)

T is the pivotal support of the link L (Figs.
1 and 2).

T’ isan insulated adjusling screw, thelower
end of which forms a contact point, and the
sudden removal of R? produces thespark-caus-
ing the explosion. (See Fig. 4.)

U is the lower pivotal connection for the
rod N. (See Figs. 1 and 2.)

V is the pivotal connection of the lever K
and eccentrie rod, (FFigs. 1 and 2.)

X is the generating valve operated in con-
nection with the opening through Q into the
base-chamber. (See Figs. 5 and 6.)

X’ shows the small openings from the
chamber surrounding the valve stem fo the

generating valve X, which openings extend
through the valve seat X* asshown in Fig. 6.

X2 is a puppet-valve seated on the valve
seat X4

X3isa coil spring holding X? upon its seat.
This spring, however, may be dispensed with
in certain cases, butis used when it is desired
to seat the valve quickly.

X4 is the valve seat, having an air-tight fit
with X2

Y is a hand-wheel or other suitable means
for operating the needle valve Y? through the
valve-stem Y. ' |

7 is the gasoline pipe communicating from
the tank to the generator X for feeding gaso-
line into the generator ehamber.

(% is a water space surrounding the main
eylinder supplied with water from a pump
for the purpose of keeping the eylinder cool.

Referring now to Fig. 7, which is designed
to represent the arrangement of the parts de-
signed to reverse the engine and regulate its
speed, 1 represents the position of the eccen-
tric rod G’ when the crank is the position for
an explosion while it is passing from right to
left across the upper center.

2 represents the position of the eccentrie
rod when the crank is in position for explo-
sion while passing from left to right.

3 represents the eccentric rod at the mo-
ment of reversing the engine when the crank
is passing from left to right and when the
crank is below the center or less than one-half
of the upstroke so that the explosion comes
before the crank reaches one-half of its up-
stroke.

4 represents the erank when the eccentric
rod is in the position shown in Fig. 1, and
passing in the direction shown by its corre-
sponding arrow, eccentric G moving in the
direction shown byits arrow drawing thelink
T. to the right, thereby drawing up the point
U, moving thelever P upward at its outer end
and the point P’ downward, eausing the ex-
plosion. -

5 shows the position of the crank when the
eccentric rod is in the position shown by 2.

6 shows the crank when the eccentric is in
the position 3 of the crank moving upward.

I, in Fig. 7, shows the position of the link
when the ececentric rod is in the position
shown by 1.

1.2 shows the position of link I. when the ec-
centric is in the position 2. ‘

1.2 shows the position of L. when the eccen-
trie rod is in the position shown by 3.

M, in Fig. 7, shows the position of the lever
and link supports when the eccentric is in the
position of 1 and 8. M? shows its position
when the rod is in the position 2.

U, in Fig. 7, shows the point of the lower
pivotal connection when the eccentric is in
the position shown by G; U? when the eccen-
trie is in the position shown by G? and U?
when the eccentric is in the position shown
by G5 . :
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K shows the lever when the eccentrie isin

the position 1, and K*shows the position of

the lever when the eccentric is in the position
2, and K®shows the lever when the eccentric
isin position 3.

G shows the position of the eccentric when
the eccentric rod is in position 1.

G* shows the position of the eceentric when
the eccentric rod is in position 2; and G8 when
the eceentric rod is in position 3.

The atove described positions show the va-
rious changes made in operating the engine,

reversing the engine, &e.

The operation of my invention is as follows:

Begin with the piston at the bottom of the

stroke, open the needle valve Y2, the piston
is moved upward, drawing in a charge of air
through the valve into the valve chamber X,
lifting the valve X* which opens the holes X’
permitting the gasoline to enter with the air
and pass into the base-chamber through the
pipe Q. When the piston returnson the down-
stroke it compresses the charge into the cham-
ber F until the piston F’ passes the charging
port G, when the compressed charge passes
through the transferring port D and port C
over the top of piston F’ into the upper portion
of thecylinder. The piston ascends, compress-
ingthechargeintothe upper portion of the cyl-
inder until the crank is near the end of the up-
per stroke. The eccentric G moving down, or
opposite the crank, moves the outer end of the
lever K upward and throughthe connection of
the rod N and B? moves the outward end of the
lever P up with the point P’ downward against
the point R to the dotted linesshown in Fig. 4,
when the point P’ passes, releasing the.lever
R and driving it upward against R’, which
turns the exploder R? suddenly jerking the
point R® from the insulated screw T’ causing
an electric spark which ignites the charge,
driving the piston downward until it ap-
proaches near the port C, when the exhaust

valve stem B’ is lifted by the screw H? on the’

lever I, which allows the exploded charge to
escape through port ( before the piston F’
uncovers the port C, the piston continuing its
travel uncovering the port C and permitting
the charge in the chamber F to pass through
the transfer ports D and C into the cylinder.
In reversing the engine a lever M (see Fig. 7).
is set in position T, and the crank 4 (Fig. 7)
is moved from right to left when the eccen-
tric G is near the lower point of the stroke.
The eccentric G passing from left to right
draws the link L from. left to right, moving
the point U of lever K upward, which pushes
upward on the outer end of lever P, bringing
the point P’ against and past the point R,
thereby making the explosion just before
the crank arrives at the center of the upper
stroke. In order to reverse the engine the
link 12 is moved to the position shown by T?
the main crank 5 will be in the position 5°
and the eccentric in position G¥ which will
permit the engine to run from left to right or

in an opposite direction from what it would
when in the position 1. If I now wish to
reverse the engine, I move the lever M? to
position of M and T. Now as the top of the
crank turns from left to right the peint of ex-
plosion will come when the crank is in posi-
tion 6 and moving upward, which brings the
eccentric G® in position 3 of eccentric rod, and
the outer end U of the rod K in the position
of U?and rod K3 which will explode the charge
when the piston is in ‘position of less than
one-half of the up-stroke. The momentum of
the fly-wheel will continue the movement of
the piston until the pressure of the exploded
charge overcomes the fly-wheel momentium,
and the rebounds will drive the piston for-
ward with sufficient force to earry the fly-
wheel one full revolution, when the engine
will run in the oppesite direction.

Having thus described my invention, what
I claim to have invented, and desire to secure
by Letters Patent, is—

1. In an exploder for a gas or gasoline en-
gine, the ¢combination of an adjustable con-
tact point within the cylinder, a lever having
a point within the cylinder adapted to be
brought in contaect with the contact point and
extending without the cylinder, havingon its
outer end alever rigidly attached thereto and’
another lever pivotally connected, and the
two outer levers normally held in econtact by
means of a spring, substantially as described.

2. The combination of an adjustable con-
tact point within the cylinder, a lever having
a point within the cylinder adapted to be
brought in confact with the adjustable con-
tact point and extending without the cylin-
der, having on its outer end a lever rigidly
connected thereto,anotherlever pivotally con-
nected, the two outer levers normally heldin
contact by means of a spring, a secondary
spring as U’ adapted to hold the lever which
basses through the cylinder normally out of
contact with the adjustable contact point, sub-
stantially as described. . ; '

8. The combination of an adjustable con-
tact point within the cylinder adapted to be
brought into contact with the adjustable con-
tact within the cylinder, a lever at its outer
end rigidly connected thereto, another lever

_pivotally connected, the two levers normally

held in contact by a spring, a-spring as U’
adapted to hold the lever which passes
through the cylinder normally out of contact
with the adjustable contact point, and a sec-
ondary lever as P operating the same, sub-
stantially as described.

4. Incombination with aleverhaving a con-
tact point within the cylinder, a lever rigidly
connected to said first mentioned lever with-
out the cylinder, a lever pivotally connected
to said lever without the eylinder, & spring
adapted to hold the twolevers normally.in con-
tact, another spring as U’ adapted to hold the

lever which passes through the eylinder nor-

mally out of econtact with the adjustable con-
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tact point, an operating lever as P and suit-
able mechanism for giving the required move-
ment to lever P, substantially as described.

5. In a gas or gasoline engine, the combina-
tion of a reversing lever, a mediate connection
between said lever and the exploding mech-
anism, a mechanism for exploding the gas in
the eylinder chamber whereby the charge may
be exploded at different points for the purpose
of running the engine in either direction, sub-
stantially as described.

6. The combination of the lever M, thelever
K, the eccentrie rod G/, the eccentric G, con-
necting rod B?, lever P and lever R, all sub-
stantially as and for the purpose deseribed.

In witness whereof I have hereunto set my
hand and seal in the presence of two witnesses.

CLAUDE SINTZ., [L.s.]
Witnesses: :
AMBROSE C. HINDMAN,

CHRISTOPHER HONDELINK.
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