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ICATIOINT forming nart of Letters Patent No. 339,225, dated April 6, 1886.

Applieation filed January 13, 1826, Serial No. 123,306, (No model.)

To all whom it may concerr:

Be it known that I, CLARK SINTZ, a citizen
of the United States, residing at Springheld,
in the county of Clark and State of Ohlo, have
invented certain new and useful Improvements
in Gas-Engiunes, of which the following 1s &
specification, reference being had therein to
the accompanying drawings.

This invention relates to improvements in
that class of engines in which the niotive power
is derived from some explosive agent, as air
carbureted with gasoline or illuminating-gas
mixed with the proper proportion oi atmos-
pheric air; and it has for its objects, first, to
so organize the engine that the necessity of the
usual ““mixing-chamber”’ shall be entirely

“avoided, and a charging and power cylinder
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so constructed and arranged that the explosive
can be directly conducted by the charging-
cylinder into the power-cylinder; second, to
provide a mixing-valve—that is tosay, a valve
for the admission of the explosive into the
charging-cylinder—of such construction that
the relative proportions of the constituents of
the explosive agent can be varied from the
smallest quantity of either above zero (0) to
one hundred per centum-—that is, that one
hundred per centum of one constituent may
be admitied through the valve, and none of
the other constituent, or any per centum less
than one hundred of one constituentand such
per centum of the otheras will correspond with
the increase or reduction of the first; third,
to provide an explosive-valve of such con-
struction that the explosive may be ignited
outside of the cylinder, and an ignited quan-
tity thereof be condueted into communication
with the explosive contained in the power-
cylinder by the valve; fourth, to provide such
an arrangement between the crank and con-
necting-rods that the piston in the charging-
cylinder will make its npward stroke and
begin its return by the time the piston in the
power - cylinder reaches its upward limit,
though both are connected with thesame erank,

for a purpose which will hereinafter appear;

fifth, to provide means for generating an ex-

plosive agent by the operation of the engine

itself and during the time of operation ounly,
the explosive being conducted to the inlet-

| ated, the result of which 1s that the expense

of production is stopped when the engine 18
stopped, and the liability of leakage of the
explosive during the time the engine Is stand-
ing avoided.

~In the accompanying drawings, forming a

part of this specification, and on which like
reference-letters indicate corresponding parts,
Figure 1 represents a vertical sectional view
of my improved engine, taken on the line z @
of Fig. 2, and showing some of the parts In
elevation; Tig. 2, a vertical sectional view
taken on the line y y of Fig. 1, showing the
power-cylinder and some of the other features
in side elevation; Fig. 3, a side view of the
engine, having the lower portion removed,
and showing the exploding - valve and the
water and igniting pumps in vertical section;
Fig. 4, a horizontal sectional view of the nower
and charging ceylinder; Fig. 5, a detached ver-
tical sectional view of the mixing-valve, show-
ing the cut-off in position for the admission of
oas and atmosphericair; and Fig. 6 a like sec-
tion of the exploding-valve, showing the po-
sition of the slide when the explosive 18 belng
ignited. |
The letter A designates a metallic tank,
constituting a receptacle for a quantity of gas-
oline, from which (o generate one form of ex-
plosive agent, and the letter B a perforated
pipe extending into the tank at one end, C,
and provided at the outer end with a suitable
valve, D, adapted to open for the admission
of atmospheric air into the pipe B, and to
prevent the escape of the same by automatie-
ally closing itselt. |
The object in perforating the pipe is to ad-
mit of the atmosphericairbeing drawn through
it and into and through the gasoline contained
within the tank A. in the manner which will
hereinafter appear, whereby the air is carbu-

reted and made to partake of the combusti-

ble qualities inherent in the gasoline, so as to
be capable of supporting combustion.

Upon the tank is mounted a suitable frame-
like structure, I, of cast-iron, provided with
suitable journal-boxes, F, in which the engine-
shaft G is journaled. This shaft is provided
at one end with a balance-wheel,H, whose hub
carries a cam, I, the eccentric periphery of

valves of the charging-cylinder as it is gener- | which actuates the mixing valve, as will ap-
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- pear farther on. The said shaft G isalso pro-
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vided with an eccentrie, J, at its other end,

-~ 1nder pistons. |

2C

. The letters N and O designate,respectively,

~thepowerand the charging cylinders,the same
being by preference constructed of asingle cast-
- 1ng, as seen more clearly in Fig. 4. The com-

parative size of these two cylinders is prefer-

) ablyaboutone totwo—that is to say,the power-

. 25

| ._ 3{}

cylinder has about twice the superficial area
in eross-section that the charging-cylinder has
. 1n respect to the same measurement, the ob-
Ject of which is to reduce the terminal press-

. ure 1n the power-cylinder, and to also reduce |
. the clearance-space; and to obtain the results:
of increased expansion. This reductioninthe
- terminal pressure brings about a correspond-
~1ng reduction of the noise occasioned by the

- exbaust. Around the power-cylinder is an
... annular:space, P, forming a water-jacket for |
35

keeping that eylinder from becoming too hot.

Q, which form exhaust-ports, and which dis-
charge Into an annular space, R, divided off

. from the water-jacket P by the walls S, and
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opening externally at T, as shown in Figs. 2
and 4. Thesetwo cylinders are mounted upon
and firmlysecured to the upper portion of the
frame Ii. To the charging-cylinder O is at-
tached the shell or casing U of the mixing-
valve,(oritmay becast with the cylinder-head,)

and this shell is provided with a port,V, lead-

ing into an annular internal recess, for the
purpose of allowing a free influx of atmos-

‘pheric air 1nto the interior of the shell, and

thence to the charging-cylinder,when the cut-
off W is adjusted for that purpose. The shell
is also provided with an elbow, X,which com-
municates with its interior through a second
port, Y, and its annular space. S
The letter Z designates the. tubular cut-off
of the mixing-valve, the same being snugly
fitted into the shell U, and having the portsq,

- which act in coujunetion with the port V and

6C

its annular space, for the introduction of air,
and the ports 6, which act in econjunection with
the port ¥ and its annular space, for the in-
troduction of carbureted air, or the introduec-
tion of gas. A pipe, ¢, establishes communi-

- cation between the tank and the elbow X,

whereby when the piston of the charging-cyl-
inder is making its downward stroke a pump-
like action is induced, and the air is drawn

-ton will be-at its upper dead-point.

The. cut-off W is automatically actuated to

“and fro by means of the stem d, secured to it .
and riding at its lower end npon-the cam I. = =
~When the concentric portion of thecam I'is = -
~opposite the stem d, the stem drops, bringing |
‘the valve cut-off with it, a jam-nut, e, being
fitted to the stem to prevent the stem from -
-unscrewing from the cut-off. A bracket. f, =
as by the charging-cylin- =~

der—acts to stop the valve at the same point

sultably supported-

of descent every time. A passage, g, formed

The stem has a

elevated and in its seat, but is just sufficient

any convenlent form may be used) of cylin-

~drical form, closed at one end, and provided

with apertures into which-is fitted a pin, =,
on which 1s mounted one end of the connect-
ing-rod o, the other end being connected with

movement of the crank., B
The letter p designates the charging-piston,

through the pipe Band the gasoline in the
, | tank A and carried up to the mixing-valve. -~ -
upon which is mounted an actuating-arm, K, |
an eye being formed therein for the purpose
of receiving and riding upon the eceentrie. .
The upper end of this arm K is pivotally eon-
~nected with the frameli byalink, L, and when
. the shaft ( is in rotation the arm is given a
. reciprocating motion, as well in a vertical
plane as in a horizontal plane, the former
- movement serving to actuate the exploding-
- valve and the latter to actuate two pumps, |
- the function of which will also appear pres- |
ently.  The shaft G is further provided with |-
-a crank, M, to which are connected the con-.
necting-rods of the power and charging eyl-

s

ey - -
1a the upper portion of the eylinder O, com- =~
~municates with the mixing-valve and with the
| Interior of the cylinder O when the valvelh
18 down, as seen in Fig. 1.
_cap, beneath whichis placed a delicate spring,

¢, which serves to: keep the valve mormally

|.for this purpose, being easily overcome by the
‘Incoming explosive agent. ‘When the charg-
Ing - cylinder piston is making an upward
stroke, the valve 2 instantly closes and leaves = =
the only escdpe of the explosiveagent through
the orifice 7, in which is fitted a valve, &, and -~
‘through which and the short passage 7 theex-
plosive finds its way to the power eylinder N.-
The remainder of the operation being depend-- =~
ent upon the arrangement of the connecting- =~
rods, the movements of the pistons and the ~
construction of the exploding-valve will be
deferred until these parts are deseribed. =

65 .

100
The letter m designates the power-piston,
| |-the same being in the presentinstance (though
It is also provided with a series of openings,

105

‘the crank M.  This piston has a regular up- ..
-and-down movement in accordance with the -

11O

“the same being constructed like the power-
piston, and its connecting-rod g, pivotally con-

nected at its lower end with a link, », by a

| bolt, s, (seen more clearly in Fig. 2,) which

in turn i1s pivoted to the frame E. To the con-

‘necting-bolt s 1s also fitted the pitman ¢ at one
end and at the other to the crank M. = By
-means of this construction the connecting-rod
¢ 18 thrown out .of a right line between the

crank M, and the relative movements of the

115

120

two pistons are as follows: We shall presume

that the crank M is at its upper dead-point,
When this is the case, a

as seen in Kig, 2. |
right line drawn from the center of the c¢rank
to the center of the power-piston will pass
through the axis of the shaft G and that pis-
The

125

charging-piston, however, will be slightly be-
low its upper dead-point, for its extreme up-
per limit depends upon the center of the shaft
of the crank and of the bolt s being in line,
‘and this coincidence of centers will have been
passed when the crank has reached the posi-

30.
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tion shown in Fig. 2. Therefore when the
said crank was in that previous position nec-
essary to effect this coincidence of centers
the charging-piston was at its higher dead-
point. Later onin the revolution of the crank
it reached the position shown and placed the
power-piston highest, so that the fact is that
the charging-piston reaches its upper dead-

point before the power-piston reaches 1ts up-

per dead-point again during the time between
the moment the charging - piston reached
said point and the moment the power-piston
reached said point the former was descending,
so that it is also true that the charging-piston
begins its downstroke before the power-pisto:
begins that stroke. It is also true that the
power-piston begins its ascent before the
charging-piston begins its ascent, and this is
true to such an extent that the power-piston
has just crossed the exhaust-portinits upward
movement when the charging-piston begins
its upward movement. This enables me to

discharge the explosive from the charging-cyl--

inder into the power-cylinder without the 1n-

tervention of the usual mixing-chamber.
The letter « designates the shell of the ex-

ploding-valve, the same being preferably cast

‘with the main eylinder-head, and is provided

with a passage, v, which establishes commu-
nication between the interior of the power-
cylinder and the ports of the slide w. This
slide works smoothly within the shell «, and
has an interior conical recess, z, from which
extend the ports 1 and 2, the former from the

apex and the latter some distance below it.

This slide is actuated to and fro by means of
the stem 3 and the arm K, the link I, and the
eccentric and shaft J and G, in the manner al-
ready described, so as to bring the ports 1 and

2, respectively and alternately, opposite the
“passage © when the eceentrie J is in 1ts lowest

and highest positions, respectively. When
the eccentric is in its lowest position, the ex-
plosive, which has previously entered conical
opening z, will pass laterally out of the trans-
verse lower port, 4, as shown in Fig. 6, and
issue to the flame 5 and become ignited, the
ignition following up into the conical opening,
and as the eccentric, being in motion all the
while, elevates the slide into the shell » the
contained flame will iguite the explosive in

the eylinder N through the port 1, and thus |
‘actuate the engine by the resulting explosion
“acting upon the pistonm. Asthis occurs the |

slide will .continue on up and the port 2 be
presently presented opposite the passage v,
when the conical opening z will again become

filled with the explosive, this latter, however,

" being delayed until the cam I shall have op-

6O

erated the mixing or inlet valve and admit-
ted a charge of the explosive in the manner
already stated. |

From these remarks it will appear that the
operation of the several partsof the enginels

 synchronous, and also that the position of the

throw of the cam I and the eccentric J with

respect to each other is such that the charge
will be admitted at such 1ntervals as to cause

a supply to be in the power-cylinder in wailb-
ing for or at the time of the arrival of the 7o
ports 1 and 2, alternately, of the exploding-
valve opposite the passage v, S0 as to main-
tain a regular and constant action of - the
engine. Now, to go back to the flame 5, 1t 18

to be observed that the carbureted air 18 75
taken from the tank A by the pump 6, actu-
ated by the arm K, and conducted thence
through the pipe 7 to the burner §, the space
between the upper and lower portions of which |
containing the lower part of the flame and 8o
preventing it from being entirely blown out
should the violent issue of the explosive from

‘the port 4 put out the upper part thereot.

The pump 9, which is also actuated by the arm
K, forces a supply of water to the water-space 85
about the power-cylinder through the deliv-
ery and supply pipes 10 and 11, the water es-
caping from the space by a'suitable opening.
In Fig. 5 I have represented a view of the
mixing-valve, showing the relative position of go
the ports @ with respect to the port V and its
annular space, and the ports b with respect to
the port Y and its annular space, abmospheric
air being admitted through the former and

theilluminating-gas through the latter, a pipe, 93

12, being employed to conduct the gas from

the source of supply. This position of the
valves admits of the proper proportions of

air and gas to constitute, when united and ig-
nited, an explosive. Trom this it will be un- 100
derstood that the mixing-valve acts in that

‘capacity when atmospherie air and illuminat-

ing-gas are used as the explosive, and that 1t
also acts in that capacity when the air, after
having been drawn through the gasoline, 18 103
found to be too pregnant of the attributes of
the gasoline; upon the happening whereof the

cut-off W is adjusted to admit of the influx

of atmospherie air through the ports « and the
port V, to counteract this condition of the rro
carbureted air. When, however, the latteris
found to be properly enriched for the purpose
in view, which will seldom happen otherwise,
then the said valve acts in the capacity of an
inlet-valve merely. II§

I contemplate hereafterapplying for Letters
Patent on the method of generating and con-
ducting the explosive agent as described in
this present application. | |

Having thus fully described my invention, 120
what I claim as new, and desire to secure by
Letters Patent, is— '

1. In a gas-engine, the combination, with a
charging-cylinder provided with a piston, an
inlet-valve, and a check-valve, of a power- 125

‘eylinder in direct communication with the

charging-cylinder, save by a valve between
the two, and having a piston and an exploding
or igniting valve, means to operate the said in-
let and exploding valve, and a crank-shaft with 130
which the pistons connect, and suitable ma-
chinery to cause one of the pistons to reach
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its upper dead-point and begin its return by'{

the time the other piston reaches its upper
dead-point. |

2. In a gas-engine, the combination, with

the charging-cylinder provided with a piston,

~ and a mixing-valve constructed of a shell and

~ a cut-oft having, respectively, a plurality. of -

16

- having an internal chamber and ports extend-
Ing therefrom, and an explosive generating-

ports and varying the proportions of the ex-

plosive admitted through it, of the power-
cylinder provided with a piston, and an ex-

ploding-valve consisting of a shell and a slide

~ tankin communication with the mixing-valve,

15
~operation of the engine. | -
3. In a gas-engine, the combination, with
~ the power-cylinder, of a valve-shell in direct:
~communication therewith, and a valve fitted
within said shell and having an internal coni-
cal chamberwhose base is below the said com- .
munication, and from which extend a lower

| \-

whereby the explosive is generated by the

igniting-port and two upper ports which dis-
charge an ignited portion of the motive agent
1into the power-cylinder. | T

4. In a gas-engine, the combination, with
the shell of the.inlet mixing-valve having a

~ plurality of ports, of the cut-off having a plu-

30

rality of ports, one of which is adapted to

register with one of 'the ports of the shell

- while the other port of the shell is not regis-

~ tering with the other port of the cut-off, yet.

adapted to admit of communication of the re-

- spective shell-ports with the respective cut-

35

40

off ports, and an adjustable stop to limit the

downward movement of the cut-off.

b. In a gas-engine, the combination, with a
charging-cylinder provided with a piston, an
Inlet-valve, and 'a check-valve, and a power-
cylinder in. direct communication with the
charging-cylinder,save by a valve between the

- two, and having a piston and an exploding-

45
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valve, of the generating-tank in communieca-
tion with the inlet-valve, whereby the explo-
sive 1s generated by the operation of the en-
gine and directly introduced from the charg-
ing - cylinder into the power - ¢ylinder, and
thence caught up by the exploding-valve, ig-

nited without, and the lame carried back into

contact with the charge in the power-cylinder.

6. In a gas-engine, the combination, with
the power-cylinder and the exploding-valve,
whose shell communicates with fhe same and

whose slide has a stem, of the arm pivotally |
connected at one end and mounted upon an |

eccentric,the pump having its piston connected
with the other end of the arm, and the supply-
pipe leading from the pump to near the valve.

7. In a gas-engine, the combination, with
the power-cylinder, of ashell having an open-
Ing communicating withit,and a slide having

an Internal opening communicating with a

transverse port and with other ports which
communicate alternately with the power-cyl-

inder through the shell-port, the said trans-

verse port being adapted to communicate with

the flame when the slide is down.

‘8. Inagas-engine, the combination, with an
explogive-generating tank, a pump in com-
munication therewith, and means to actuate
the pump, of a pipe-burner and an exploding-

60

70

valve located 1n proximity to each other, and

a pipe leading from the pump to the burner,

and a flame established near the said valve.

9. In a gas-engine, the combination, with
thegenerating-tank, the pump communicating

75

therewith, the arm, the shaft and eccentric

which actuate the arm, and the pivotal con-
nection at the upper end of the arm, of the

pipe leading from the pump to near the ex-

pioding-valve. |
-10. In a gas-engine, the combination, with
the shaft having an eccentrie, and a pivoted

~arm mounted upon the eccentrie, of the pump -
~communicating with the water-space about

the cylinder and actuated by the said arm.

~-11. In a ‘gas-engine, the combination, with

the crank, of the piston and connecting-rods,

~one of sald rods having a joint between its
piston end and the crank, and a link or de-
vice to throw said joint out of a straight line
drawn between the crank-shaft center and the

30
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piston - center, whereby one of the pistons -

reaches 1ts upper dead-point and begins to

return by the time the other piston reaches its
-upper dead-point. |

12. In a gas-engine, the combination, with
a charging and power cylinder, of a piston in
each and their connecting-rods, one of said
rods having a joint between its piston end and
the.crank and a link or device to throw said
joint out of a straight line drawn from the

craunk-shaft center to the piston-center, where-

by one of the pistons is caused to commence

1ts upward stroke and allowed to pass the
‘exhaust-port by the time the other of said pis-
‘tons begins its upward stroke.

In testimony whereof I affix my signature

1n presence of two witnesses.

CLARK SINTZ.

Witnesses: |
- CHASE STEWART,
A. A. YEATMAN..
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