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To all whom it may concern:

Beitknown that I, FREDRICK WILLIAM RO-
GLER, a cttizen of thé United States of Amer-
ica, 1681(]1[1'3" at Budapest, in the Empire of
Anstlm-Hunﬂ'ary, have invented certain new
and useful Improvements in or Relating to
Engines or Motors, (for which appheatmn for
Letters Patent has been made in Great Brit-
ain under No. 16,206, dated August 12, 1901,)
of which the followmﬂr is a speclf cation.

My present; 1nvent10n relates to an engine
or motor having a cylinder in which operate
three pistons e00perat1nn' together and per-

forming the function of cylmder heads or:
abutments for the explosive charge in addi-

tion to their funectional property of pistons
strictly speaking, and thus form with the eyl-
inder two combustlon-ehambers, the central
piston being common to both chambers and
being adapted to be moved in a direction op-
pOSIte to the two outer pistons,which are rig-
idly connected, and therefore always move to-
gether. These pistons may also be advan-

tageously utilized for direetly controlling the.

admission and exhaust ports. The develop-
ment of power in the combustion-chambers
alternates in such a manner that the crank-
shaft receives for each rotation one im pu]se
from each working chamber. The engine
forming the subj ecb matter of the present in-
ventmn compared with other known motors
gives with a relatively small diameter of the
cylinder and a smaller total weight a greater
efficiency, considerably more umformuv in
working, relatively high speed of the piston,

and therefore a high workmﬂ' efficiency. An

~ opening or a series of openings is arranged

40

in the wall of the cylinder centrally thereln

which opening is or openings are in connec-

tion with the gas-conduit, as well as with the
air-conduit, aud one or the other, or both,

can be closed by means of a single 0pelat1ng
mechanism., A further advanmﬂ'e is obtained
in that in building the machme as a double-
acting motor only a single inlet mechanism is
necessary, and the latter never comes in con-
tact with combustion products of high ten-

~ sion, which for the purpose of insuring tight-

ness and promoting eoolness of the parts is

| of the greatest importance, or the inlet mech- 5o
anism may be constituted by the center pis-
ton itself,which ecan cover the inlet entirely,
and with leferenee to the above - mentioned
opening or series of openings 18 always In
such a position that one of the combustion- 55
chambers is elosed against the supply of air
and gas.

As already mentioned, each combustion-
chamber is limited by tWo pistons, one of
which is common to both chambers. Com- 60
bustion of the charge contained in each of
sald chambers takes place alternately,where-
by the two pistons are forced apart. At the
end of each movement the exhaust of the
produets of combustion, introduction of com- 65
pressed air for removing the same, and the
~supply of fresh charge takes place, which lat-
ter 1s compressed during the following stroke
| when the pistons are approachmﬂ' each other
and the charge is then ignited. - 70

The characterlstlc feature of the mode of"
operation of the motoristhat during the time
| combustion takes place in one chamber the
charge introduced at the end of the stroke
just finished is compressed in the other cham- %5
ber and then ignited atter the exhaust and
the inlet of blast-air, as well as a fresh charge,
has taken place in t.he first-named combus-
tion-chamber.

To more clearly understand my mventlon, 8o
reference is had to the accompanying draw-
ings, in which like letters indicate like parts
in the several views, and in which—

- Figure 1 is a diagrammatic view illustrat-
ing my invention. Fig. 2 is a substantially 8s
similar view showing a modified arrangement
of the inlet-ports; Fig. 3, a diagrammatie
plan view, partly in section; Fig. 4, a sub-
stantially similar view to Fig. 1, showing a
still further-modified arrangement of inlet- go
ports; Fig. 5, a sectional detail view of the
inlet means shown in Fig. 4, and Fig. 6 a
vertical section on line 6 6 of Fig. 5.

-The three pistons A, B, and C are arranged
in a suitable cylinder open at both ends. fmd 05
cooperating with sald pistons to form two
alined combustion-chambers, the wall of the
| eylinder and the central pISton C being com-
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mon to both combustion-chambers, while the
outer pistons A B act as cylinder-heads for

the respective chambers and close the outer |

ends of said cylinder. The cylinder is pret-
erably formed of three sections tightly con-
nected together and forming the outer com-
partments D’ D? of the same diameter and

the intermediate compartment D® of a lesser

- diameter, the pistons A and B having equal

10

diameters and operating in the outer enlarged

‘compartments, while the piston C 18 some-

what smaller in diameter and operates in the
intermediate reduced compartment D5, |

The outer pistons A and B are rigidly con-
nected together by means of the piston-rods
H and J, cross-bars F .and G, and longitudi-

nal bars E E, arranged and guided on the

outside of the cylinder, and the piston-rods

~ are operated by means of connecting-rods K
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K, at one end pivoted directly to the cross-
bars G (or, as shown, te the extensions G’ on
said cross-bars G) and at their other ends to
two similar ¢ranks O’ O2 on the driven shaft,
while the central piston C operates a third
erank O? on the same driven shaft, disposed at
an angle of one hundred and eighty degrees
to the first-mentioned cranks, by means of a
piston-rod LLand connecting-rod N, the piston-
rod L passing through a suitable stuffing-box
in the forward piston B, as clearly shown in
the drawings. |
It will be observed that the two outer pis-
tons A and B have a shorter stroke than the
central piston, and therefore the cranks O
and O®have shorter erank-arms than the arm
of the middle crank O¢. |
- According to the oppositely-disposed ar-

rangement of the eranks O’ O°relative to the

crank O? and the connection between the
same and the corresponding pistons the outer
pistons A and B on the one hand and the
central piston C on the other always move in
opposite directions, so that while the volume

~of one combustion -chamber is diminishing

the other is increasing to the same extent.
After the two pistons A Chave been driven
apart by an explosion between them and the
shaft has been turned to an extent of about
one hundred and eighty degrees the exhaust-
gases are caused to escape at 5, and at U the
entrance of a blast of air and also of gas or
explosive mixture takes place, while during
the return stroke the explosive mixture,
which had been admitted previously into the
other combustion-chamber (between C and B)
in thesame mannerand compressed,isignited,
and the pistonsBand Careintheir turndriven
apart, and the shaft is thus given a further

half-rotation, and the charge admitted be-

6o
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tween A and C is compressed, and soon. A
double-acting engineis thus obtained, receiv-
ing at each rotation of each crank two work-
ing impulses, exactly as in a double-acting
steam or air-compressor engine.

A powerful gas-engine, working with great
uniformity and requiring only small room and

I
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small fly-wheels and which is of verysimple
construction, is thus obtained. |
The division of the eylinder into the two
outer enlarged and the intermediate reduced
compartments.-before described, allowing of
the employment of pistons of different diam-
eters, is of special importance in ' many cases.

For instance, by inereasing the diameter of

the two outer pistons A B to the same extent
their stroke relatively to that of the middle
piston C'is decreased, and, further, consia-
ering the difference of the speed of the pis-

1 tons and the length of the connecting-rods

actuating the two cranks O’ O® and the mid-
dle erank O? of the crank-shaft, a more per-
fect compensation of the forces acting on the
crank-shaft can be effected. o
Several advantages are obtained by . the
aforementioned arrangement. In the first
instance, as can be seen, the whole length of
the engine is considerably decreased. 'The

twoouter working pistons, which are coupled,

s
i

work with a lower piston speed than the mid-
dle piston, and it is possible to regulate the

speed of any driven means when said means

are directly coupled with the rear working
piston A. In case the piston of a single-act-
ing pump is directly coupled with the rear
working piston A the rear piston of the two
outer working pistons, which are coupled and
of equal diameter, can be increased for the
purpose of compensating the loss of power

- during the pressure stroke of the piston.

In the above-described construction a sin-
ole opening or a row of openingsor a plurality
of rows of openings may be arranged 1n the
center of the ceylinder for the admission of
the air and gas. In Fig. 2, however, 1 have
shown three rows of slots or openings ar-
ranged in the center of the eylinder, the two
side rows preferably supplying blast-air,while
the central rowis provided for admitting the
oas or explosive mixture for supplying both
working chambers. = |
- Although I have previously stated that the
admission ports or openings are controlied
directly by the central piston during its
stroke for admitting the explosive charge al-
ternately to the combustion-chambers at
either end of the eylinder, it is obvious that
suitable mechanism maybe arranged forcon-
trolling the openings of these parts irrespec-
tive of said piston, and, indeed, when the
engine is running at a high speed or under
other circumstance it may be preferable to

arrange two alternately-acting inlet mechan-

isms. ‘As previously stated, any suitable
well-known mechanism may be employed for
this purpose, and in Fig. 31 have shown, in
diagram, an arrangement wherein P> repre-
sents a longitudinal shaft connected at one

ond to the governor R and at its other end

provided with a suitable cam Q, adapted to
engage at the proper time the connection T,
which controls suitable valve mechanism (not
shown) for the inlet-ports. P’isa similarly-
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disposéd shaft connected at one end to the | ports alternating with said gas-ports and ex-
governor R and at the other end suitably | tending on each

geared to the driven shaft of the engine or
motor.

If the movement of the central piston 18

carefully followed and it is borne in mind
that each admission of gas is preceded by a
cleansingicharge of compressed air, it will be
seen that it is advisable for this order of suc-
cession of operations to take place automati-
cally. In connection with this it also be-
comes possible to effect the mixing of air and
gas in the proportions necessary for the ex-
plosive mixture in the explosive - chamber
itself—viz., during the inlet of both medi-
ums. Anexample of thisarrangement which
appears perfect in every respect is shown in
Figs. 4 to 6. ~

As may be seen from the drawings, only
one row of openings is arranged for the work-
ing piston C, the openings w being longer
than the openings w*. The former serve for
the admission of air, the latter for the ad-
mission of gas. The eylinder is surrounded
by a chamber X, the compartments or divi-
sions 2’ of which communicate with the gas-
inlet openings w® It will be seen that the
center piston Cduring its movement in either
direction uncovers the longer air-openings '
before the shorter gas-openings u°, so that
the cylinder is first cleansed by pure air.
Immediately afterward the gas-inlets become
free, and the air and gas entering radially
become mixed in an intimate manner. By
this means the usual gas-and-air-mixing de-
vices can be dispensed with. It is obvious,
however, that anysuitable well-known means
may be employed for controlling the admis-
sion of the compressed air and explosive mix-

ture without departing from the essential |

features of my invention, although I prefer
the arrangement described above. |
Having thus deseribed my invention, what
I elaim, and desire to secure by Letters Pat-
ent of the United States, is— |
1. Inan explosive-engine, the combination
with a cylinder, of a pair of connected pis-
tons operating in either end thereof, an inter-
mediate piston, a crank-shatt having oppo-
sitely-disposed cranks, rods connecting said
pistons and cranks, exhaust-passages in the
outer ends of said eylinder controlled by said
outer pistons, gas-inlet ports disposed cen-

trally of said eylinder, air-inlet ports adja-

cent said gas-ports and disposed on each side
thereof longitudinally of said c¢ylinder, and
ignition means.

2. In an explosive-engine, the combination
with a cylinder, of a pair of connected pis-
tons operating in either end thereof, an in-
termediate piston, a crank-shaft having op-
positely - disposed cranks, rods connecting
said pistons and cranks, exhaust-passagesin
the outer ends of said cylinder controlled by

; said outer pistons, gas-inlet ports disposed

centrally of said eylinder, elongated air-inlet

|
|
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of said cylinder, and ignition meaus.
3. In an explosive-engine, the combination

with a cylinder,comprising the enlarged outer

and intermediate reduced chambers, a pair
of connected pistons operating in said en-
Jlarged chambers, a smaller piston operating

in said intermediate chamber, a crank-shaft
having oppositely-disposed cranks, rods con-
necting said pistons and cranks, gas and air
inlet ports, exhaust-passages, and ignition
means. o | _

4, In an explosive-engine, the combination
with acylindercomprising theenlarged outer

and intermediate reduced chambers, a pair of |
connected pistons operating in said enlarged

chambers, a smaller piston operating in said

| intermediate chamber, a crank-shaft having
oppositely-disposed cranks, rods connecting

said pistons and eranks, exhaust-passages in
the outer ends of said enlarged chambers,
controlled Dby
ports disposed centrally of said eylinder, air-
inlet ports adjacent said gas-ports and dis-
posed on each side thereof longitudinally of
said cylinder, and ignition means. =
5. In an explosive-engine, the combination
with a eylinder comprising the enlarged outer

il

said outer pistons, gas-inlet

side thereof longitudinally
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and intermediate reduced chambers, a pair of

connected pistons operating in said enlarged

chambers, a smaller piston operating in said
intermediate chamber, a crank-shaft having
oppositely-disposed cranks, rods connecting

said pistons and.cranks, exhaust-passages in
the outer ends of said enlarged chambers,
controlled by said outer pistons, gas-inlet
ports disposed centrally of said cylinder,
elongated air-inlet ports alternating with

said gas-ports and extending on each side

thereof longitudinally of said cylinder, and
ignition means. - R
6. Inan explosive-engine, the combination

with acylinder having a plurality of exhaust-

passages in its outer ends, a plarality of cen-

100
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trally-located gas-inlet ports, a plurality of

elongated air-inlet ports, alternating with

said gas-inlet ports and extending on each

side thereof longitudinally of said eylinder,

an annular casing surrounding said cylinder
having a hollow chamber communicating

115

with said elongated air-inlet ports, a second

chamber within said casing communicating

with said gas-inlet ports, pistons operating
in said eylinder controlling said inlet and ex-

“haust-passages, and ignition means.

7. In an explosive-engine, the combination

I20

with a sectional ecylinder composed of the

enlarged outer and reduced intermediate
chambers, a plurality of exhaust-ports lo-
cated in said outer chambers, a plurality of

125

oas-inlet ports disposed centrally of said in<
termediate chamber, a plurality of elongated .

air-inlet ports alternating with said gas-inlet
ports and extending on each side thereof
longitudinally of said cylinder,. an annular

130
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casing surrounding said eylinder having a In testimony whereof I have signed my

hollow chamber communicating with said | name to this specification in the presence of
elongated air-inlet ports, a second chamber ! two subsecribing witnesses.

within said casing communicating with said - - FREDRICK WILLIAM ROGLER.
5 gas-inlet ports, pistons operating in said Witnesses: . |
chambers controlling said inlet and exhaust- PaAvuL J. TomMaNOzZY, Jr.,

passages, and ignition means, _ | RAYMOND WILLEY.
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