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To all .:wfzfmn_,.izﬁ_7?@(@3{__00?@@@3’*??;.-_ R | the. Valve-chamber; Fig. 4, a central vertical
- Be it known that I, WiLLIAM W. (ERBER,: sectional view through the main cylinder and
a eitizen of the United States, residing at In- compression - eylinder; Fig. 5, a transverse
dianapolis, in the county of Marion and State | vertical central sectional view taken through 55
5 of Indiana, have invented certain new and thecylindersand valve-chamber; Fig.6,a cen-
usefal Improvements in Gas-Engines; and I | tral horizontal sectional view taken through
do declare the following to beafull, clear, and | the main cylinder and valve-chamber; Fig.
exact description of the invention, such as | 7, a side elevation of a fragment of the main
~will enable others skilled in the art to which cylinder, showing the circuit-breakers for the 6o
10 ifi appertains to make and use the same, ref- | igniters; and Fig. 8, a fragmentary sectional
erence being had to the accompanying draw- | view showing a type of check-valve which
ings, and to the letters and figures of refer- may be employed. o R
- ence marked thereon, which form a part of | In practically carrying out my invention I
this specification. .| may employ various styles of bed-plate or G5
15 My invention relates to explosive-engines | base A to support the various parts, and the
of the type commonly known as “gas-en gines,” | eylinders and valve chamber or chest may be
and has reference more particularly to the cast either together with the base or sep-
cylinder and allied elements thereof; and it arately, as may be most convenient. I pro-
consists in an explosion-cylinder having a vide a main e¢ylinder By which preferably com- 70
20 head ateach end, a double-acting piston work- “bines the explosion-chambers at the ends, al-
ing in the cylinder, a combined mixing and | thongh I may employ separate explosion-
compression cylinder and piston, an admis-.{ chambers commu nicating with the ends of the
- sion-valve and chest, and an igniter mechan- | main c¢ylinder. A suitable water-chamber c,
‘1sm operated by the cross-head or its equiva- having inlet and outlet pipes b, surrounds the 43
25 lent, all of new and novel form: and the in- ['cylinder. Acompression-cylinderDis formed,
vention consists, further, in the parts and { preferably, above the main cylinder or along-
combination and arrangement of parts par- | side and parallel therewith, and it is suitably
ticularly described hereinafter and pointed | of the same length and diameter as the main
~ out in the claims. = - . | eylinder, although I may-adopt other ratios. 8o
30 My objects are to provide, first, an engine | By this arrangement the piston Cin the main
that shall employ gas economically; second, | cylinder and the piston E in the compression-
anengine of simple construction; third, a gas- cylinder are both operatively connected
engine in which the intricate mechanism com- through the medium of the piston-rods C’'and
monly employed in construction, which is | E" and the cross-head K, of suitable design, 85
35 liable to derangement and excessive wear, is | working in suitable guide-bars I.. T'he cross-
eliminated, and, fourth, an improved device | head is connected by a pitman'J toacrank-pin
whereby the mixture of the gas and air is | T, operating the main shaft H, suitably sup-
most effectively accomplished. Theseobjects | ported. suitably located, preferably at one
are fully attained in my invention illustrated | side of the main cylinder,isa valve-chamberF, go
40 1nthe accompanying drawings, in which simi- | which may be most conveniently cast together
lar letters and numerals of reference desig- | with the cylinder and of the same length, but
nate similar parts throughout the several fig- usually of a less diameter, particularly in the
ures. L T larger sizes of engines. Two ports or gas-
Referring to the drawings, Figure 1 repre- | passages Q and R are provided between the g5
45 resents a side elevation of an engine in which | endsof the compression-cylinder and the ends
the cylinder elements conforming to my in- | of the valve-chamber, the passages or ducts
vention are shown in a central vertical sec- crossing in their courses, so that the duct Q,
tional view; Tig. 2, a top plan view of such | leading from one end of the compression-cyl-
an engine; Kig. 3, a side elevation of the cyl- | inder, enters the opposite end of the valve- 100
50 inder-casting to illustrate the course of the chamber, and the duct R, leading from the
- ports between the compression-cylinder and | opposite end of the compression-cylinder, en-
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ters the other end of the main eylinder oppo- | ports to the valve-chamber, thus proving ad-

site to that in which the duct Q enters. This
arrangement of the ports may be modified so
that they do not cross, if a rocking arm is con-
nected with the piston-rod, so as to cause the

compression-piston to travel in opposite di-

rections to the main piston; but I prefer the
simple arrangement shown in the interest of
economy. The port-ducts are preferably
cored in the main easing, but may obviously
consist of strong piping situate outside of the
casting or eylinder walls. Each duct 1s pro-
vided with asuitable check-valve situate near
the compression-cylinder and adapted to op-
erate to prevent the gas-charges reéntering
the compression - cylinder from the ports.
Such checks may be similar to that shown in
Fig. 8, in which a case [ is fitted removably

- into the port R and retained by the cylinder-

20

30

35

head, the port being cut into from the end of
the casting and a valve V spring-pressed to
its seat in the case, this type being well
known. If desired, the ports may be formed
partly in the cylinder-heads. Asa matter of
economy, 1 preferably form the cylinder-
heads d and e each of one piece to cover the
ends of the main cylinder, the compression-
cylinder, and the valve-chamber, one head
being provided with suitable packing-boxes
for the piston-rods C’ and E' and valve-stem
G', working through the head. A suitable
eccentrie or cam device M operates the valve
G in the valve-chamber. This valve may be
of any suitable type, the form shown being
best adapted for the purpose, being of trun-

cated form, cylindrical, asisits chamber, and
- practically filling the chamber diametrically,

AO
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but free to slide therein and provided with
suitable packing-rings. When desired, a
plane-faced valve suitably retained upon its
seat may be employed, the valve-chamber be-
ing in such case adapted to such valve. The
pistons C and E are preferably somewhat
truncated and provided with packing-rings

“at each end, and also at the top of each end

is a projecting lip f to cover the opening of
the duct from the oil-cups £ for the compres-
sion-cylinder and 2 for the main cylinder.
The exhaust-port T is situate at the longitu-
dinal center of the main cylinder I and 1is
partly uncovered only when the piston C is
at either end of its stroke. A port S com-
municates between adjacentendsotthe valve-
chamberand main cylinder orexplosion-chest

therefor, and a like port S’ communicates be-

tween the opposite adjacent ends of such eyl-
inders, the ports being both closed by the
valve & when in mid-position. Each end of
the compression-cylinder D is connected by
a gas-supply pipe N, provided with a suitable
check-valve O,and an air-inlet having a check-
valve P, so that at each end both gas and air
enter and are drawn into the cylinder, where
they are most thoroughly mixed by reason of
the action of the compression-piston causing
agitation while compressing the gas and air

together and forcing the same through the | G has slightly opened the port S’ and has ad-

vantageous. | |

As it is designed to produce an explosion
of moderate and economic force at each end
of every stroke of the main piston C, the ig-

niters are most conveniently operated by

means actuated by the cross-head or equiva-
lently. Anysuitable form of igniter may be
enmiployed, that shown being designed to illus-
trate the mechanism employed for their op-
eration. Astationary laterally-springing pole
7 is secured to the cylinder-head, and a mov-
able pole 8 is mounted in the wall of the cyl-
inder at one end, and similar poles 9.and 10
are mounted at the opposite end of the cyl-
inder B. Either one of the poles may be
insulated, but preferably the movable one,
which may also advantageously be adjust-
able lengthwise to compensate for wear of the
points. The outer end of each one of the re-
movable poles projects at the outside of the
cylinder and is engaged by an end of a bar n,
having a wedge-shaped contact-face at each
end thereof and suitably attached to a slide-

bar I, mounted in guide-bearings ¢, an end of

the slide-bar being connected to an arm or
bracket m, rigidly attached to the cross-head
K, so that the slide-bar moves in unison with
and parallel to the piston C. After the bar
n by contact causes a contact of the elec-
trodes the reverse movement of the barn per-
mits the spring-pressed pole to break contact,
and thus throw off the igniting-spark.

In assembling and adjusting the movement
of the several operative parts,as before stated,

‘the main and compression pistons and the bar

n, which is the circuit-breaker, travel in
unison, and the valve G is arranged to travel
approximately with them, but may acteither
slightly in advance of the main piston or fol-
lowing, as the proportions of the valve may
be predetermined, the eccentric or cam being

set on the main shaft accordingly, as 1s well

understood. |

In operation the compression-piston K draws
in a mixed charge alternately at each end 3
and 4 and compresses such charge both in its
eylinder and connecting ports against the
valve (&, which at the proper time admits a
charge alternately at theends 5 and 6 to the

15

30

Qo

95

I00O

105

11O

115

explosion end or chamber of the main cyl- -

inder B, where it is compressed further by
the ends 1 or 2, as the case may be, and 1s ex-
ploded by a spark from the igniter at such
end of the cylinder.

In Fig. 1 the main pis-

120

ton C and compression-piston K are at one

end of their stroke, in which position the pis-
ton E is ready to compress a charge assumed
to have been drawn in at the end 4 of the pis-
ton. In its advance the piston would force

such charge through the port R totheend 15
It is assumed that a
charge has been exploded in the main cyl-
inder by the igniters 9 10 (as shown in Fig. 7

of the valve-chamber.

at the opposite end) and has passed out the
uncovered exhaust-port T and that the valve
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mitted sufficient gas from the end 16 to force
the burned gases from the cylinder. While
the end 2 of the piston C closes the exhaust-
port T immediately after the cylinder being
cleansed, the valve G continues to open the
port 8" until the charge desired is admitted,
which takes place by the time the piston C
shall have made about half of its stroke, the
valve then closing the port,after which the
piston C will compress the charge until the
end of its stroke,when the charge is exploded,
and a similar action will take place at the op-

posite end and alternately at each end of the

stroke of the main piston corresponding to

every half-revolution of the main shaft, as

will be apparent. Thus a small charge suf-
fices to produce a regular and even move-
ment of the engine, using the most economic
mixture of explosive, all the essential parts
of the machine being direct acting and posi-
tive in operation. |

Having thus deseribed my invention, what

- I claim, and desire to secure by Letters Pat-
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ent, 18— -

1. In a gas-engine, the combination of a
main or explosion eylinder, a main piston, a
main-piston rod, a cross-head connected to
the main-piston rod,guides for the cross-head,
a pitman connected to the eross-head, a crank-
shaft, a compression-eylinder, a compression-
piston, a compression-piston rod connected
to the cross-head, a valve-chamber, a valve
in the valve-chamber, ports between the com-
pression -cylinder and the valve-chamber,
ports between the valve-chamber and the
main cylinder, an eccentric on the crank-
shaft operating the valve in the valve-cham-
ber, a supply-port at each end of the compres-
sion-cylinder, and a check-valve in each inlet-
port, substantially as shown and described.

2. In a gas-engine, the combination of a
main or explosion eylinder having an inlet-

port at each end and an exhaust-port at the

longitudinal center thereof, a main piston
extending from substantially one end to the
longitudinal center of the main eylinder and
having the projecting lips at the upper parts
of the ends thereof, an oil-inlet at the longi-

tudinal center of the top of the main cylin-

der, the closed head at one end of the main
cylinder and the head having a packing-box
at the opposite end of the main cylinder,
cross-head guides at one end of the main cyl-

~Inder, the cross-head working in the guides,

55
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the igniters, the bar mounted slidingly at the
outside of the main eylinder and connected
with the cross-head and engaging the ignit-
ers alternately, a compression-cylinder ad-
joining and alongside the main c¢ylinder, a
compression-piston in the compression-cylin-
der and extending from substantially one
end to the longitudinal center thereof and

having the lips at the upper portion of the

ends thereof, the inclosing head at each end
of the compression-cylinder one of which has
a packing-box, the main-piston rod connected
to the cross-head and extending through the

| packed head and attached to the main piston,

|

S

a compression-piston rod connected also to

the cross-head and working through the
packed head and attached tothe compression-
piston, inlet-ports at the ends of the compres-
sion-cylinder, the valve-chamber and the
valve therein, ports communicating between

the valve-chamber and the main cylinder, a

port having a check-valve therein between
one end of the compression-cylinder and the
opposite end of the valve-chamber, and a
port having also a check-valve therein be-
tween opposite ends of the valve-chamber

and the compression-cylinder, substantially

as set forth. |

8. In a gas-engine, the combination with
the main or explosion cylinder and its piston
and rod, of the compression-cylinder situate

alongside of and parallel with the main cyl-
inder, the valve-chamber situate alongside

of and parallel with the main eylinder and

the compression-cylinder, ports communicat-

1ng between adjacent ends of the valve-cham-

ber and the main c¢ylinder, the compression-

70
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piston and its rod, the valve in the valve-

chamber, the cross-head guides, the cross-

head connected to both the main-piston rod

and the compression-piston rod, the ports

communicating between the compression-

cylinder and the valve-chamber and having
each a check-valve therein, and the supply-
ports to said compression-cylinder, substan-
tially as set forth. |

4. In a gas-engine, the combination of the
frame, the double-acting main cylinder hav-
ing the double-acting piston therein, and the
double-acting compression-cylinder having

the double-acting piston therein and situate

parallel with the main cylinder, the valve-
chamber parallel at the side of the main eyl-
inder and having the valve therein, ports be-
tween the valve-chamber and the compres-
sion-cylinder, ports between the valve-cham-
ber and the main cylinder, the guides at the
end of the main ¢ylinder, the cross-head work-

ing in the guides and extending to the center

line of the compression-cylinder, the rod con-
necting the cross-head and the piston in the
main cylinder, and the rod connecting also
the cross-head and the piston in the compres-
sion-cylinder, the igniters, and the sliding
igniter-bar connected to said cross-head, sub-
stantially as set forth. |

5. In a gas-engine, the combination of the

main or explosion cylinder having the central
exhaust-port, the main-cylinder heads, the
igniter at each end of the main cylinder, the
main piston having the lip at each end there-
of, the central oilway in said main eylinder,
the compression-cylinder having the central

95
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ollway and the inlet-port and valve at each

end thereof, the compression-piston having
the lip at each end thereof, the valve-cham-
ber having the ports connecting with said
main c¢ylinder, the ports connecting the ends
of sald valve-chamber with opposite ends of

| sald compression-cylinder, the ecrosg-head

I30
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extending from the central line of said main_

cylinder to the central line of said compres-
sion-cylinder, the main-piston rod connected
to said cross-head, the compression-piston rod,
also connected to said cross-head, the cross-
head guide, the valve, the cranked shaft, the
pltma,n the eccentric connected with the
valve, and the sliding bar connected to said
cross-head and engaging said igniters alter-
nately at the ends of the strokes of said cross-
head, substantially as set forth.

6. In a gas- engine, the combination of the

frame, the maln cranked shaft, the pitman,

the ﬂ'mdes the cross-head havmﬂ' connections

for two p1st0n rods and also for & cireuit-

breaker, the main c¢ylinder, the main piston
having a rod connected to said cross-head, the
compression-cylinder, the compression-pis-
ton having a rod connected to said cross-head,
the eccentric, the valve-chamber having ports
communicating with said main c¢ylinder and

- ports cornmunicating with said compression-

25
30
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~der, the compression-piston having the rod.

40
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cylinder, the rod connecting said valve with

the eccentrie, the igniters at the ends of -the

main cylinder, and the circuit-breaker con-

‘nected tosaid cross-head, substantially as set

forth.

7. In a gas-engine, the combination of the.
frame, the main cylinder having the double |

heads and the inlet-ports and the_ central ex-
haust-port, the main piston having the rod

working through one of the ceylinder-heads,

the central oilway in sald main ¢ylinder, the
extension or lip at the ends of the main pis-
ton, the compression-cylinder having double
heads and situate above the main cylinder,
the central oilway in said compression-cylin-

working through one head of its eylinder, the
extension or lip at the ends of the compres-

sion-piston, the valve-chamber at one side of

the main cylinder and having the ports com-
mumcatlnn' with sald main eylmder and hav-

ing also ports provided with the check-valves |
commumoatmﬂ' with said compression-cylin-
der,

the valve in the valve-chamber and.
means whereby the same is operated, the |
guides, the igniters, the cranked shaft, the |

i

|

pitman, the circuit-breaker sliding at: the

side of the main cylinder, and the cross-head
connected to the pitman and also econnected.

to both of said piston-rods and to said cir-

cuit-breaker, substa,ntlally as set forth.

8. In a gas-engine, the combination of the
main cylmdel having the double heads and
inlet and exhaust ports the main piston hav-
ing the rod working through one of the cyl-
inder-heads, the centml 011wa,y, the exten-
sion at the ends of the main piston, the coni-
pression-cylinder having double heads and

situate above the main cylinder, the central

ollway in the compression-cylinder, the com-
pression - piston having the rod working
through one head of its cylinder, the valve-
chamber at one side of the main ceylinder and
having ports communicating with the main

cylinder and ports communicating with the .

compression-cylinder, the automatic check-
valves in the port between the valve-cham-
ber and the compression-cylinder, the valve
in the valve-chamber and means whereby the

same is operated, the guides, the igniters, the

circuit-breaker shdmﬂ‘ at the side of the main

55
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cylinder, and the cross-head connected to

both of the said piston-rods and to the cir-
cuit-breaker, substantially as set forth.

9, In a gas-engine, the combination of the
frame, and the casting comprising the inte-
grally-formed main cylinder and the compres-

sion-c¢ylinder and the valve-chamber all of

75

30

equal length and having direct ports between

adjacent ends of the main cylinder and the

valve-chamber and having also direct ports
between the opposite ends of the valve-cham-
ber and the compression-cylinder; and a head
at-each end ot the casting covering together
the ends of the main cylinder and the com-
pression-cylinderand the valve- chamber,sub-
stantially as shown and desecribed.

- In testimony whereof I affix my signature
in presence of two witnesses.

WILLIAM W. GERBER.

- Witnesses:
- WM. H. PAYNE,
K. T. SILVIUS.
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