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- EDWARD J. FROST, OF PHILADELPHIA, PENNSYLVANIA.,

GAS-ENGINE. =

EPECIFICATION forming pédrt of Letters Patent No. R73,269, dated March 6, 1883,
R Application filed July 26, 1862, (No model.) '_ | |

To all whom it may concern:
- Be it known that I, EDWARD J. FRrosr, of
the city and county of Philadelphia, in the

State of Pennsylvania, have invented certain

newand useful Improvements in Gas-Engines,

ofwhich the following is a specification of my

lmprovements, reference being had to the ac-
companying drawings, wherein—

Figure 1 is a vertical longitudinal section
through the center of the apparatus, or on a
line parallel tothedriving-shaft. Fig.2isatop

or planview thereof, Fig.3isavertical section,

in a direction at right angles to that of Fig, 1,

-through the center of the gas-supply ¢ylinder,

showing also partly in perspective and partly
1n.section one of the power-cylinders and its

‘adjacent valve mechanism. . Fig. 4 is a verti-
- cal section, on an enlarged scale, through the |
-check-valve which controls the inlet of the

power-cylinder. |

It is the primary object of my invention to
permit the use of a highly-explosive mixture
of gas and air in the cylinder of the engine—a,

-mode of ‘operation which has heretofore been

attended with difficulty, owing to the sudden-
ness of theexplosion and the consequent waste

- of power from the inability of the piston to

35

move with sufficient rapidity. | .
To that end my invention consists in com-

bining with what may be called the * power-

piston” a secondary piston, which acts imme-

~diately upon the explosion to comﬁi*ess a quan-

tity of air or other elastic fluid tightly con-
tained in an adjacent cylinder, the force of the
explosion (which takes place between these two
pistons) being first exerted directly npon- the
power-piston, and :being - followed by the re-
actionary pressure of the secondary piston, due

. to the resilience of .the air compressed by such:
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‘of theengine, which supports the

secondary’piston. |

- Various auxiliary features of improvement
are employed to facilitate the action of these:
main features, and some of such aunxiliary de-
-vices can .be. advantageously used in

| connec-
tion with engines of. other types. ' L

LS

In the drawings, A represents the begl‘;platéf_.

pillow-blocks

B’." A tight'rectangular shell or box,; B, incloses:

]

the bearings of the main shaft D, cranks C "

¢, and is adapted - to be filled with oil, So'that
these working-parts:
cated.

may. be constantly lubri-

|  Upon the box B are mmounted, preferably on
| either side of the center-line, the power-cylin- -
ders & G/, formed with jackets J J’, respect-

———

1vely, to permit the exterior cooling of the eyl-

Inders by water in the usual way,and provided
‘with ears or flanges N. N N, which afford a
convenient means of bolting the pair together.
The eylinders G G’ contain, respectively, pis-
tons F F’ of the usual form, which communi-
cate by means.of rods E E/, respectively, with
the cranks C C’. The cylinder G has an en-

trance-port, A, and exhaust-ports & &, the latter
communpicating with the exbaust-passages H
H, cast in the cylinder-shells. In thecylinder

(' the entrance-port is indicated by A’ and
the exhaust-passage by H’, the exhaust-ports
being covered by the piston in the position

there shown. Above the extreme upward

stroke of the pistons the cylinders are slightly

enlarged, as shown, forming air-spaces M M.

The secondary pistons K K respectively work -

in these enlarged portions of the cylinders,

and are provided with cup-packings I I, re-
spectively, above which, as well as in the in-

terior of the secondary pistons K K/, is a quan-
tity of water or other liquid, serving ‘both to
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Insure a tight packing against the escape of

air from the chambers M M’ and to cool the
pistons K KV, - |

- Adjacent to that.portioh of the cylinders to.

which the charge is admitted are small pas-
sages .t t' respectively leading to igniting-

chambers T'T/,and within these igniting-cham-

bers - are 'platinum wires communicating
through wires w-w with electrical apparatus,
by means of which said platinumn wires may

be maintained at a_heat sufficient to ignite.

8c

85

the gas in the chambers T T". I contemplate 90

the use of a small -dynamo -electric machine:
| run by the engine itself for the production of
| thenecessary electrical current; but obviously .

other sources of :electricity.or other igniting
devices of well-known forms may be used.

upon.-the -box B, and contains the pumpin g-

3
F

piston f..:-At -each end of the cylinder ¢ are

gas-inlets: jj" and -air-inlets: ¢ ¢/, respectively..

-
-

‘Lhe former-are controlled . by cut-off . valves, -
“which:are worked :by any suitable governing
‘device, and cut off the'inflow: of gis very con-

siderably before:thé completion of the stroke

of the piston /.- The air-inlets ¢ ¢’ are provided

_. . - 95
» The gas-supply:cylinder ¢ is also mounted
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with check-valves ¥ ¥/, held on their seats by
springs b 0/, so that while the gas-inlets are
open no air enters; but after the cut off of the
gas the continuing movement of the piston ¥i
causes an exhaust sufficient to raise the valves
y y' and admit air during the remainder of the
stroke, and as the air is drawn in last it will

‘be the first portion of the charge to enter the

power:cylinder on the return-stroke of the
piston. An outlet, «, in the upper portion
of the eylinder ¢ leads Ly pipe R to the inlet
A of the eylinder G, and a corresponding out-
let, @', in the lower part of the cylinder g leads
by a similar pipe, S, to the inlet A’ of the cyl-
inder . |

To prevent the back passage of the flame
into the pipes R and S, I employ at each of
the inlets A and A’ check-valves s, which, with

their spindles P, staffing-boxes O, and press- |

ure-springs, P/ are mounted upon the sides of
the power-cylinders G G’ by means of bush-
ings Q.

The rod e of the displacement-piston passes
through a stuffing-box, 0% to a cross-head, U,
and a box, V, upon the crank ¢ plays freely
in a slot, W, in the cross-head, so as to cause
the vertical reciprocation of the eross-head in
the guides Z Z. The crank ¢ is arranged so
as to be somewhat in advanee of the crank C,
preferably by about one-eighth of a revolution.

The operation of my improved engine is as

follows: The fly-wheel is first started by any |

secondary motive power and tarned uutil the
parts assume the positions shown in Ifig. 1,
when the upward movement of the piston f
forces the charge of gas and air (previously
mixed in any desired proportions) into the
cylinder G. As soon as the piston f com-
pletes its upstroke the valve s is closed by

the sprine P/, and as the piston I rises the-
pring -, P |

charge is compressed in the upper portion of
the cylinder G and between the pistons If and
K. As the upstroke of the piston If is eom-
pleted the compression of the gas is sutlicient

to raise the piston K somewhat, thus uncov-

ering the passage ¢t and establishing a com-
muunication with the igniting-chamberT. The
gas ignites and explodes the charge in the
¢ylinder G, giving a direct impact upon the
piston F, and also upon the secondary piston
K. The former is driven downward and the
latter upward until the force of the explosion
is balanced by the compression of the air in
the chamber M, when the piston K rebounds
downward, driving the expanded products ot
combistion and the piston F before it until
the exhaust-ports & I are uncovered, when the

 spentchargepassesout. Meanwhilethe crank

6o

¢ has revolved and drawn in a second charge
of gas and air at tbhe other or lower end of the
cylinder ¢, which charge, by asimilar sequence
of operations, is driven into the other power-
cylinder, G/, there to be similarly compressed,

exploded, and discharged, and as the crank ¢ '

is set ahead’of the crank C the position of the

charge which has been last indrawn, and {

273,269

which consists of air, is drawn first into the
upper portion of the cylinders G G, while the
exhaust-ports are still open, so as to drive be-
fore it the spent charge and wash out the cyl-
inder. -

A pressure-gage, X, may be connected with
the compressing-chambers M M/, so as to 1n-
dicate the pressure yielded by the explosioun.

these air-chambers permits the use of a high-
| 1y-explosive mixture without loss of any effi-
cient power, and they not only require no
washing out after the explosion, being closed
against the entrance of the products of com-
bustion, but aid in cleansing out the cylinder
itself on their downward stroke. Iurther-
more, the construetion of the working parts,
when arranged as above set forth, also adapts
the engine specially for use under severe
strain, and the arrangement of the cylinders
out of line with and on opposite sides of the
‘ driving-shaft avoids the dead-points. Asthe

most highly explosive mixtures of gas and air

the economy due to their use is obvious.

[ Having thus described the nature and ob-
jects of my invention, what I ¢laim herein as
mnew, and desire to secure by Letters Patent,
15—

1. In a gas-engine, the combination, with
the eylinder and its driving-piston, of th'e com-
pression-chamber and secondary piston, sub-
stantially as and for the purposes set forth.

2. The combination of a cylinder having en-
trance and exhaust ports at its opposite ends,
a driving-piston whose downstroke uncovers
the exhaust-port, and a compression-chamber
adjacent to the eylinder, and provided with a
secondary piston, whose downstroke termi-
nates immmediately above the entrance-port,
whereby the charge is permitted to expand on
both sides of the entrance-port, but atter ex-
pansion is driven below the said extrance-port
by the return of the secondary piston, and 18
finally expelled by the entering charge.

3. In a gag-engine, the combination, with
the cy]iuder,ﬂof a power-piston, a secondary
piston, and igniting-chamber, said igniting-
chamber being alternately covered and uncov-
ered by the movement of said secondary pis-
ton, substantially as set forth.

4. In a gas-engine, the combination, with
the lubricating-box B, of the driving-shatt 1)
and cranks C C/ ¢, working therein, the power-
cylinders G G', and gas-supply eylinder g;
mounted upon said box and above the driv-
ing-shaft, substantially as set forth.

5. The combination of the compression-
chamber M with the secondary piston and 1ts
hydraulic packing, substantiaily as and for
the purposes set forth.

"EDWARD J. FROST.
Witnesses: :

J. WALTER DOUGLASS,
CHARLES F. ZIEGLER.
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As has been before stated, the employmeatot 75
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contain a very small percentageof the former, go
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