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_ described and -represented in the following

10

- ‘Bé'it known that I, Warrex
Tm'%' a citizen of the United States,
- ab

UNITED STATES PATENT OFFICE.

WARREN P. VALENTINE, OF WESTFIELD, NEW JERSEY, ASSIGNOR TO INTERNATIONATL -
STEAM PUMP COMPANY, OF NEW YORE, N. Y., A CORPORATION OF NEW JERSEY.

" GAS-ENGINE.

Specification of Letters Patent.  Patented Jan. 4, 1910,

© - Application filed May 29, 1907. Serial No. 876,244,

To all whdni i may concern:

residing
estfield, counity of Union, and State of

.New Jersey, have 1nvented certain néw and

useful Improvements in Gas-Engines, fully

specification’”and the accompanying draw-
ings, forniing a pait of the same. :

- This invention relates to an improved gas-
engine, the special object being to provide a

.. simple, c‘hea;l)),‘ light and -durable gas engine
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* parts, all as fylly: described hereinafter and |
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. shown a gas engine ethbodying the invention-
in its preferred: form—Figure 1" is a sec--

which may be run at high rates of speed
with certainty and economy.. )

> The invention consists.in certain novel fea-
tures: of construction and combinations of

specifically ‘pointed out in the claims. ‘
In-the accompanying drawings forming a
part. of this spgmﬁcatmn, and .in which is

. tional elevation’ of the engine through the
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crank shaft; Fig. 2 is a sectional end eleva-

tion the section being taken through one of
the power cylinders and-the regulating valve
chamber. Ivigs, 3.to 6 are diagrams -show-

ing the pistons in-différent. positions corre-

spondingto the divisions of the cycle shown
in Fig. l”?;'and Fig. 7 is a cycle diagram.of
the engine shown. . . S
Referring to:the drawings, which show-a
two cylinder engine, A is'a base casing,
which forms air chambers ¢, ¢’ in which air
is compressed: for: scavenging, and upon-this
base-casing A are ‘mounted the power eylin-
ders B, B’ and fuel pump cylinder C, the

. power cylinders and-fuel pump cylinder

40
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" rod 32 connected:to. the shaft D by pitman

50

o5

“preferably being cast in one piece, as shown,

to avoid leakage and for economy in con-
struction. The power cylinders are shown
as having the usual water jackets 1. ]
crank shaft D is mounted in the.base casing

_A, and connected ta the power pistons D, A
by pitmen 30 connected to cranks 31, 180°.

apart, and the fuel pump piston ¢ has its

33 and. crank’ 84; “which: is ‘90°, or approxi-

" mately 90°, from each power pistom crank.
The shaft is shown as having the twotbalance.

wheels 35, 36. S

Each of:the air'chambers ¢, ¢’ is provided-

with a port2.for the admission of air, and
these chambers are connected to the explo:

sion:end: of the "power cylinders B, B’ by |

P. Varexn-

.| position, .. -

The

ports 3 opéning into the power cylinders at

'or near the line of the exhaust ports 4

which connect with exhaust pipe E. The
charge is admitted to the power cylinder B.
from below the pump piston ¢ through port
5 in the cylinder wall.and port 6 in the pis-
ton ¢, and the charge is adinitted to the

- power cylinder B’ from above the pump pis-
“ton ¢ through similarly arranged ports 7, 8,

the admissiorf. ports thus being controlled

60
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by both the power and pump pistons, and ad- -

_mission. to the power cylinders occurring

only when~both pistons are in.the proper -

The fuel employed_is " mixture of gas
and air, ‘which is mixed ‘with the fresh air

‘in. the cylinder after scavenging, this fuel
being admitted alternately above and below
:the pump piston ¢:through ports 40, 41 from

a-mixing - chamber within the mixing -and

regulating- valve ¢ mounted .in"a casfing M,
{ 11,

9,10 being the gas admission ports an

12 the air admission.-ports in the casing

which are-controlled ‘by the-valve d. The

" valve -d-is-a ‘cylindrical valve sliding in a

cylindrical Housing- ¢, and the valve has
three ‘ports, :the - two outside - ports 13, 14
being for air and the:middle port 15 for

. gas. The stem'16.of the.valve ¢ is connect-

ed by link 17, to lever ‘18 which is operated

| by:eccentric rod 19 .from eccentric 20 on the

shaft ‘D, the position of :this eccentric 20
being controlled: by a-governor so as to vary

tthe position of the-valve & and regulate the
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charge in accordance -with the load. -Any %0

form of ‘governor, either:ball or wheel, may
be used, ﬁut there is shown in the drawings
a'common form of wheél governor. =~

- The housing e not- only provides a wear-
ing sleeve for the valve d, which may readily
be replaced when worn, but -may. be used to
adjust the amount of gas:relatively to the
air, the ports 9,10 .and'15 preferably being
divided to:form a.plurality:of })orts opened
more or less by the rotation of the housing e,
so that the rotation of:the housing ¢ varies
the amount of gas admitted .relatively to
the -air to.suit the kind .of gas employed,
without .affecting the rate and:time of clo-
sure of the air-and gas ports. The housing
may be rotated as desired. by removing the
cover’ which closes the top.of the casing.
The air--admission ports.in the valve and
housing-may be. continiious or. otherwise, so

that the rotation of the housing may not or.
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may adjust the air admission, * The air and
gas ports preferably are of the same width
and have the same time and rate of closing.
- Qther forms of mixing and regulating
valves may be used, and the broader fea-

" tures of the invention are not limited to-any

10
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particular form ‘of devices fof supplying
the charge to the pump.

The operation of the engine will be un-
derstood from a brief description in con-
nection with the drawings. '
- In Figs. 1 and 2 the parts are
position,

shown in.
as in’ Fig. 4, during the admission

of the charge to cylinder B. In the dia--

gram, Figs. 3 to 6, the parts are shown in
position with' the power piston b at the ends

~ of the cycle divisions shown in Fig. 7, the

25

piston & thus being at the end of the expan-
sion operation and just about to open the
exhaust and scavenging ports in -Fig. 3, at
the end of the exhaust and scavenging oper-
ation and having just closed the exhaust
and scavenging ports in Fig. 4, at the end

" of the charging operation and just closing

the inlet port in Fig. 5, and at the end of

-.the compression operation and admitting air

- and regulating valve d; in

30

to the air chamber ¢ in F ig% 6. The mixing

. ig. 2,1§"in post-
tion to admit gas and air through the mix-
ing chamber and-port. 40 to the upper end of
the pump cylinder C. =~ =~ =~

Referring especially to the diagrairis, the

- power piston b, starting from the position

35

.. port 8, so that the air compressed in chay
_-a during the expansion  operation of’ the
- " piston & rushes-into the cylinder B, hastens
40

45

shown 1n ' Fig. 3 at the end of the expansion
operation, on its further downward move-

ment: opens-exhaust port 4 and scaven.g}ong
er

the exhaust and. sweeps the cylinder clear
of all: gases, so that the charge, when ad-
mitted, is mixed with no waste gases but
with pure air. This exhaust and scaveng-
ing operation continues past the dead center
and until the piston b reaches the position
shown in Fig. 4, when the scavenging and
exhaust ports 3, 4 are closed by the piston &

and the charge admitted and compresse
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“below the

g(x)npp piston ¢ is admitted to the
ove piston b by port 6 in the

‘cylinder a

‘piston ¢ connecting- with the port 5, admis-

sion ‘being closed at the end of the charging
operation, by the piston & passing and clos-
ing.the port 5, as shown n Fig. 5. Com-

ression of the charge by the piston & on
its further upwidrd movement now occurs
and ignition at the end of the compression
operation, the. admission port being then

~closed by the power piston b and the pump

piston ¢, as shown in Fig. 6. The piston b now
moves downward through the expansion op-

eration, closing the air port 2 and.compress- !
“ing air in the chamber g, and the closing of

the inlet port 5 is maintained by the pump
piston ¢ after the power piston b has passed

Fi3
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it,.the parts being thus returned to the posi- ‘

tion shown in Fig. 3. The cycle of piston &’
is the same, of course, as that of the piston b,
and -timed at 180° therefrom, as shown in
the diagram. . '

The ports and movement of piston' ¢ may
be such that no part of the charge is ad-

70

mitted until the piston b has closed the ex- -
haust and scavenging ports, but it may be

found preferable, especially at very high
speeds, to secure a longer charging operation
by opening the admission port partly or
wholly before. the exhaust and scavenging

‘ports are closed. This assures a full charge

with a longer scavenging operation and less
compreggion in the pump than otherwise,
This-opening of. the admission port before
the closing of the exhaust and scavenging
ports is indicated in Figs. 1 and 2 by the size
and position of the ports in the pump pis-
ton c. : : .
‘While the invention has been illustrated
and described as applied to a two cylinder
engine, in which a power stroke in each
cylinder at each revolution is secured; the
pump piston supplying the charge alter-
nately to the two cylinders, and certain fea-
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tures of the invention are ‘timited to such a .

construction, it will be understood that the
claims not thus limited include an-engine

/| having but 2 single power cylinder, in which

case the pump cylinder may be single acting

instead of double acting,-as shown,

Tt will be seen that the whole power end
of the engine, including the two. power cyl-
inders and fuel pump cylinder, with their
connecting web and ports, tog’etixer with the
mixing and regulating valve chamber, may
be formed of a single casting without joints,
as shown, and that there are no valves in con-
tact with the hot gases of combustion, so
that ledkage of joints and the effect of gases
on valves, are avoided. . :

What 1 claim is:— '

1. In a'gas engine, the combination with &
power cylinder and pump cylinder and their
pistons, an air chamber 1n which the engine
compresses air, an inlet passage connecting
the pump cylinder and power ‘cylinder con-

a

trolled by both the pump piston and power :

piston, a scavenging passage connecting the
power cylinder with the air chamber and
controlled by the power pistan, and eylinder
exhaust and air chamber inlet ports .con-
trolled by the power piston, of a mixing
chamber connected to the pump and hawin
air and gas inlets, and valve devices actuate
by the-e
of air and gas to the mixing chamber. and
the admission of the charge from the mixing
chamber to the pump.
2. In“a gas engine,
two power cylinders and a double acting
pump cylinder and their pistons, air cham-
bers in which the power pistons compress

ine for comtrolling the admission-

the combination ivith-‘
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air on the power stroke, inlet passages con- | gine for controlling the admission of air and 3q
necting the pump cylinder with the poser | gas to the mixing chamber ang the admis-
cylinders, each passage being controlled by | ston of the charge to the pump, and a gover-
the pump piston and g power piston, scay- ger controlling said valve, -
enging passages connecting the power cylin: 44 Inagas engine, the combination with g
ders with the air chambers and controlled by | power eylinder and pump cylinder and their 35
the power pistons, and cylinder exhaust and | pistons, an air chamber in which the engine
air chamber inlet p-rts controlled by the compresses air,-a charge inlet bassage con-
power pistons, of a wixing chamber con- | necting.the pump cylinder and power cylin-
hected to the pump and having air and gas | der controlled by both the pump piston and
 inlets, and valve devices actuated by the en- power piston, a scavenging passage connect- 40

gine for-controlling the admission of air and Ing the power cylinder with the air chamber
gas to the mixing chamber and the admis- and controlled by the power piston, and cyl- |
sion of the charge to the pump. .. | inder exhaust and air chamber inlet ports

3. In a gas engine, the combination with | controlled by the power piston,said ports and )
two power cylinders and a double acting pistons being arranged to open the charge 45

ump cylinder and their pistons, air cham: | inlet port to admit a portion of the charge
ers in which the power istons compress | before the scavenging and exhaust ports .re
air on the power stroke, inlet passages con- | closed, of charging devices for supplying the
necting the pump cylinder with, the power | explosive charge to the pump for compres-
cylinders, each passage being coéti'olled_ by | sion before admission to the power cylinder. 30
the pump piston and a power piston, scav- | In testimony whereof, T have hereunto st
£nging passages connecting the power cylin- | my hand, in the presence of two subscribing
ders with the air chambers and controlleq by | witnesses, :
Ahe power pistons, and cylinder exhaust and | -

air chamber ilet*ports controlled by the | WARREN P. VALENTINE.
- POWer pistons, of o mixing chamber con- Witnesses: B
nected to the pump and having air and gas W. M. Fremin,

inlets, a regulating valve actuated by the en- H.M. Crasg.



