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- To @ll whony it may concern:

~ Be it known that I, HARRY M. McCALL, a

citizen of the United States, residing at Alle- |

gheny, in the county of Allegheny and State

of Pennsylvania; have invented certain new

- and useful Improvements in Gas- Engines:;

IO

and I do hereby declare the following to be a
full, clear, and exact description of the same,

drawings, forming a part of this specification,
and to the letters of reference marked thereon.
This invention relates to improvements in

engines of the explosive type, such as are-

~ordinarily designated as ‘‘gas-engines,” and
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~ pulse period at one end and forced into the |
~explosion-chamber at the opposite end of the
40

has for its objeet to provide an improved
structure wherein charges of explosive mix-

ture may be exploded for moving the piston

in each direction, and under normal condi-
- tions of work two impulses may be imparted

during each rotation of the crank-shaft, or,

in other words, the piston receives two im- -
pulses during each complete excursion, the '_
explosive mixture being delivered to the cyl-

inder at a pressure above atmospheric pres-
sure and compressed by the piston during its

movement toward the end of the cylinder,
ready for ignition as the piston begins its re-
treat from the end of the cylinder, the ar-

rangement being duplicated at each end of
the cylinder and piston, ag will be hereinafter
more clearly deseribed.
A further object of the invention is to pro-
vide a simple and improved arrangement,
whereby in a double-acting engine, as just

designated, the explosive mixture may be

drawn in through the supply-passages by the
movement of the piston itself during the im-

piston during the return movement of the

piston. -

- tails of construction and combinations and
arrangements of parts; all as will be now de-
scribed, and the particular features of nov-

Figure 1 is a sectional view taken longitudi--
- nally of an engine cylinder and piston em-
50 bodying my present improvements, the sec-

The invention consists in certain novel de-

elty pointed out in the appended elaims.
_Referring to the accompanying drawings,

tion being taken on the line X X, Fig. 4. Fig.

| 2 is a bottom plan view of the structure illus-

T

trated in Fig. 1. Fig. 8 is an end elevation
of the body of the cylinder with the outer
portion of the head removed and showing the 3g

inwardly-extending portion in section. Fig.

4 is an end elevation of the complete cylin-

{ der, and Fig. 5 is a horizontal section through
Cl Ges( _ 0, | the central portion of the cylinder and pis-
reference being had to the accompanying

ton, showing the exhaust passage and ports. 6o
- Referring to said drawings, the letter A in-
dicates the cylinder, which in itself is similar
to other cylinders adapted for double-acting
engines, and it is preferably provided in its

walls with water-chambers A’, through which 6 5

water may be circulated for reducing the tem-

| perature of the cylinder, asis well understood

in this type of engine. In each end of the

| cylinder A there is fitted a head B, also pref-

erably having water-chambers B’, which when 7o
the parts are assembled, as shown 'in Fig. 1,

communicate with the chambers A’ through
openings A? (shown clearly in Fig. 3,) the
chambers thus constituting a complete water-
jacket for the whole cylinder. The heads B 75
are provided withinwardly-extending projec-
tions B? having their outer surfaces concen-
tric with the inner circumference of the cyl-
inder, the spaces between the projections B2
and the inner surface of the said cylinder con- 8o
stituting the explosion-chambers for the en-

| gine.

A working space is provided between the
ends of the projections B? of the eylinder-
heads, and in this space is mounted the cen- 83
tral diaphragm c of the piston, such piston
being formed by annular projections C, ex-
tending into the spaces between the walls of
the projections B? and inner surface of the
cylinder and constituting the working faces go

of the piston.” The piston-rod D extends

through one of the heads B at the inner end.
of the projection B* and is comnnected: cen-

‘trally with the central portion ¢ of the piston,

while on the exterior the said piston-rod D is g5 o
supported in a cross-head d, Fig. 4, working -

| inguidesd’, formed in or attached to the outer

face of the head B, but lying within the recess
formed in the projection B2 Thusthe said pis-

ton and its piston-rod are entirely supported- -Ig

and guided within the length of the cylinder

| proper, and the outer end of the piston-rod o
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may be connected through any suitable form | ehambers, and as the pIStOH moves in the op-

of connection, such as a connecting-rod, di-
rectly with the crank-shaft of the engine.
The chambers formed in the intem&l annit-
lar spaces in the piston which accommodate
the inwardly-extending projections B? of the
heads are utilized for drawing in the charge
of explosive mixture and foreing the same
into the explosion-chambers, and in order to
accomplish this result the explosive mixture
is supplied through a pipe K, with which two
passages E' communicate, and extending
around the wall of the c¢ylinder and heads
terminate in ports opening into the spacesin
the piston at the inner ends of the projections
B? the sald ports or passages I’ being con-
trolled by back-pressure valves F, which will
open to permit the explosive mixture to enter
the chambersin the piston, but will close and
prevent the egress of mixture therethrough.

Thus as the piston moves in one direction or

the other the vacuum created in the chamber
in the piston will draw in explosive mixture,
and in order to force sald mixture into the
explosion-chambers of the engine to give the
desired impulses to the piston passages are
provided foropening communication between
the chamber in the piston at one end of the
cylinder and the explosion-chamber at the
opposite end of the cylinder. Such passages
are shown in the accompanying drawings as
being formed in the walls of the cylinder and
are lettered H, and at their inner ends valves
h are provided which will permit the explo-
sive mixture to enter said passages H as the
piston advances, but will prevent any return
of salid mixture to the piston - chambers.
The passages Il are arranged at the ends of
the cylinders, preferably somewhat diago-
nally, as shown in FKig. 4, in order to pass
around the ignition-chambers K. Thaus, if
reference be had to Fig. 2, it will be seen that
said passages II extend past the ignition-
chamber at theinner end of the eylinder and
pass thence to the piston or farther end of the
cylinder, where they open into the ignition-
chambers through back-pressure valves M.

The ignition-chambers K communicate with |

the explosion chambers or ¢ylinders through
passages L., Pressurein the explosion-cham-
bers and the waste products from previous
explosions are allowed fo escape from said
chambers through exhaust-ports P, Fig. 5,
extending through the wall of the cylinder
and so located as to be uncovered when the
piston reaches its extreme advance move-
ment, but to be immediately covered and
closed thereby when the piston commences
to again move toward the end of the cylinder.
The exhaust-ports P open into an exhaust-
pipe P’, which may lead to any suitable point
at which it is desired that the exhaust be per-
mitted to escape into the open air.

In operation now, assumingthat the engine
is in motion, as the piston moves in one di-

in each direction.

posite direction such explosive mixture is
discharged from the piston-chamber through
the passage II and into the opposite explo-
sion - chamber, and being under pressure
somewhat greater than atmospheric pressure
it sweeps out sald explosion-chamber and
causes any residual products of the previous
explosion to pass oft through the exhaust.
On the return movement of the piston the
explosive mixture thus foreed into the explo-
sion-chamber is compressed, and simultane-
ously the gas from the opposite piston-cham-
ber is fowed into the explosion-chamber at
the opposite end of the cylinder. Asthe pis-
ton commences to advance the explosive mix-
ture is ignited in the explosion-chamber, giv-
ing the desired impulse to the piston. This
sequence of action takes place at opposite
ends of the piston alternatively, and the ar-

rangement is such that a charge of explosive

may be ignited in the explosion-chamber each
time the piston begins its advance movement
Thus not only is the en-
oine a double-acting enn*ine, but it is a dou-
ble acting exploswe engine with a smﬂ'le Cy-

| cle of action.

The proportions between the capacities of
the cylinder or explosive chamber and the
piston or compression chamber are preferably
such that the explosive mixtureis maintained
in said chambers at a pressure greater than
atmospheric pressure. Thus not only is the
explosive mixture preliminarily compressed,
but such preliminary compression is utilized
for sweeping out the explosion-chambers im-
mediately after the explosion,; thereby pre-
venting accumulation.of produacts in the ex-
plosion-chambers.

In the construction of the engine it will be
noted that all of the parts may be fitted by
turning operations, inasmuch as they are
concentric, this being true even of the ways
d' for the cross-head of the piston-rod, which
ways may have the wearing-faces dressed by
a boring or turning tool passed into the heads
from the outer side.

Obviously any usual or preferred form of
igniting mechanism may be employed; but I
prefer to employ an electric igniter which de-
pends for its action upon the movements of
the piston itseif, such an igniter being em-
bodied in a contemporaneous application iiled
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by me, Serial No. 2,905, and consisting, essen-

tially, of a pailr of contacts , located in the
ignition-chamber at each end of the cylinder
and having a spring-pressed rod g, connected
therewith :-:1,13 one end and at its opposite end
mth a pivoted lever ¢’. 'The end of the lever
g isin turn connected with a push-rod ¢3, ex-
tending into the end of th'e explosion-cham-
ber and adapted to be moved outwardly by

the piston as it reaches the extreme of its

movement 1n that direction. The contacts
are arranged to spark and ignite the charge

rection or the other explosive mixture is | as the 10d g moves outwar dly and the rod ¢*
moves inwardly. Thus the spark is formed

drawn into one or the other of the piston-
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ing any danger of reversal or shock due to | walls of the cylinder and heads from the in- 35
5 premature ignition., | ner ends of the projections to the ignition- |
- Having thus fully described my invention, | chamber at the opposite end of the cylinder,
what I claim as new, and desire to secure by | of a piston working in said eylinder and hav-
Letters Patent of the United States, is— ing centrally-arranged chambers for the re-
I, In adouble-acting explosive-engine, the ception of the inwardly - extending projec-

687,924 . 8

as the piston begins its advance inovelnent,
thereby igniting the charge only after the
crank has. passed the dead-center and avoid-

| bers and ends of the cylinder, ducts for sup-

plying explosive mixture at the inner ends of
the projections and ducts leading within the

40

o combination with a cylinder, eylinder-heads tions on the heads, a piston-rod conmnected
having inwardly-extending projections con- | with said piston and working through one of
centric with the cylinder, ducts arranged in | the proj ections, check-valves for preventing
the walls of said cylinder and heads and ex- { backflow of the explosive mixture and ignit-
tending from a supply-pipe to the inner ends ing mechanisms for igniting the explosive 45

15 of the projections on the heads and independ- | charges in the ignition-chambers and ends of
ent ducts extending from the inner ends of | the cylinder; substantially as described.
the projections to the opposite ends of the | 3. Inan explosive-engine, the combination
cylinder, of a-piston having oppositely-ar- | with a cylinder, a head thereon, having an in-

- ranged chambers for the reception of the in- wardly-extending concentric projection, and 50

20 wardly-extending projections, check-valves slideways formed in said projection, of a pis-
for preventing the backflow of explosive mix- ton working in the cylinder and having a
ture through the ducts, and igniting mechan- | chamber for the reception of the said projec-
isms for igniting the explosive charges in the | tion, a piston-rod connected with said piston
ends of the cylinders; substantially as de- | and a cross-head for said rod mounted in the 55

25 scribed., | | slideways in the projections; substantially as
2. Inadouble-acting explosive-engine, the described, o |
~combination with the eylinder,cylinder-heads , ,
‘having centrally-arranged inwardly-extend- HARRY M. McCALL.
ing projections, concentric with the cylinder, |  Witnesses:

1gnition-chambers at opposite ends of the cyl- |
inder, ducts connecting said ignition-cham- |

30 L. M. HaMILTON, -

~ LEON J. LoxNa.
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