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To all whem 1t may concern: .

Be 1t known that I, Jou~ Lorrus, a citizen
oi the United States, residing at Albany, in
the county of Albany and State of New
York, have invented certain new And useful
Improvements in Internal-Combustion En- t
gines; and I do liereby declare the follow-
g to be a full, clear, and exact description

of the invention, such as will enable others |

skilled in the art to which it appertains to
make and use the same, reference being had
to the accompanying drawings, and to the

letters and figures of reference marked

thereon, which form a part of this specifi- l

cation. -

This invention relates to new and useful
nmprovements in multi-piston explosive gas .
engines, having a plurality of pistons uctu-
ating a single crank shaft, and so arranged
that before the pistons reach limits of their
working strokes one is given a movement
independent of the other. =

The Invention comprises various details
of construction, combinations and arrange-

ments of parts which will be hereinafier |

fully described and then spectfically defined

in the appended claims, = |

I illustrate my invention in the accom-
panying drawings, in which - *

Figure 1 is a vertical central sectional
view through the cylinder of the engine,
parts being shown in elevation. Fig. 27is a
vertical section on line 2—2 of Fig."1 look-
mg in the direction of the arrow. Fig. 3
1s a side elevation of the outside of the en-
gine. Fig 4 is a vertieal section through

detail perspective view showine the parts
of one of the pistons disassembled with a
valve mounted therein, = . | [

Reference now being hal to the deiails
of the drawings by letter, A ‘designates a
cylinder having an exhaust port A7 Jeading
therefrom near one end, nad B is a yvalve
chamber into which said port leads and is
provided with a sliding valve B’ of the rod
C. A strap D is fastened to said rod and
has an -angular outlined opening therein,
through which the flanged eceentric E passes,
which eccentric is mounted upon the end of
the crank shaft I which is journaled in suit-

able hearings upon the outer surface of the |

cyltader. and extends through the same. A

An induction valve IT regulates the port 117

In the wall of the cylinder, through vhich |

f fuel and air are admitted to {"-e interior of

the latter. |
Mounted within the cylinder are the two
pistons K and L, the former of which has a

.stem K> fixed thereto and one end o ‘said

stem has a widened portion, the opposite
enus of which are guided in the lonzitudi-

| nal grooves N formed in the wall of the

cylinder. Said blade has a transverse cam
groove or slot O formed therein through
which the crank portion of said shaft passes
and has a play. The second piston L has a
hollow stem L’ telescoping over the stem
of the piston K and has a plate Q fixed
thereto, or formming a portion of the ‘stem
L', which is also provided with an elone
gated cam groove R through which the crank

of said shaft passes. It will be observed

that the said cam grooves or slots are of
different shapes aand- so arranged that the

' crank will act upon the marginal Ages

thereof and cause the pistons to move in-
dependently of each other for a ‘purpose
which will be presently described.

The piston K, details of which are shown
m Figs. 4 and 5 of the drawings, is pro-
vided with a dircumferential groove K’ in
which a ring K2 is positioned, said ring be-
ing preferably narrower than the width of
satd groove in which it is positioned and
having a play therein. In the marginal
edge of the piston are the grooves K into
which the radial grooves K* formed in the
inner surface of the disk K5 lead. Interme-
diate the disks K7 and K° is a washer K
and aboul which washer the ving K* is po-
sittoned.  The disk K7 which forms a part
of the piston K, has n sories of notches K°
1 the circumference thereof and which are
normally closed by the ring K2 wheh the
latter rests in contact with the inner f e, of

the disk K7. The inner face of the disk K

having the grooves I will allow an or.en
passageway from one side of the piston to
the other when ihe ring X2 ix in the pesition
showu in Fig. 4 of the drawings. In order

to allow o1l to be inserted in the lower por-

tion of the eylinder and also to provide a
communication between the °atericr of the
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crank case Lelow the piston w.nd the atmos- |

phere and avoid forming a vacuum in said.

crank case, a2 pipe A* leads through the wall

-of the cylinder and has a flaring end, as

shown in Fig. 1 of the drawings. -
In operation, when the crank shaft is

110

turned in the direction of the hands of g
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clock or to the right and as the crank shaft
moves downwurd from the position shown
mm Iig. 2 of the drawings, the pistons will
commence to separate by the crank bearing
against the bottom inelined edge of the slot

i the widened portion of the =tem of the .

piston I, and which separating of the pis-
tons will tend {o canse a vacuum internie-
chate the latter ayl. as the space Interme-
diate the pistons comes opposite the indue-
tion valve H, the Iatter will unseat and al-
Jlow a charge of fuel to be drawn into the
space mtermediale the pistens. When the
crank assumes a position of 130 degrees
the two
pistons will be drawn toward each other
and ‘the gus forced through the passage-
ways 1n the upper piston into the space at
the upper end of the eylinder. On the com-
pletion of the revolution of the erank shaft,

the pistons will compress the charge and the

pressure of the compressing of the charge
will cause the ring K* to seat and close the
passageways leading through the piston K.
As the charge 1s compressed and exploded,
the 1mpact of the force of the explosion will
exert a working impulse nupon the upper pis-
ton and the rig I, resting upoa the upper
surface of the disk K7, which forms a »art
of the piston K, will prevent the escape of
{ne charge through the piston. The forego-
ing operation 1s repeated during each cyele
of the engine. As the charge is compressed
and exploded above tie pistons, the ring K*
will rest agamst the upper surface of the
disk K7 which forms a part of the piston K
and prevent any  escape of the charge
through the piston.  After the charge 1s ex-
ploded and the working impulse imparted
to the pistons and the latter arve reacuing
thenr farthest outer limits. the cam which
actuntes the exnaust valve will have uneov-
ered the pert A7 and allow the products of
combustion {o escape, the exhanst valve B
closing the »ort A7
commencing {o be compressed.  \s oil is
placed 1 the lower portion of the evlinder.
the rotation of the crank therein will eause
the lubricant to be agitated sufliciently to
thoronghly {ubrieate the inner portion of
(he evlinder.

AMhat T elaim to be new is:— |

f.An riernal combition engine. compris-
g a eviinder havinge a valve regnbated ex-
haust port, a erank shatt monnted in suiiahle

bhearings and extendine thronely said ey lin-
hy P .

derea plurahity of pistons within the latter
adapted 1o move relatively (o each other and
to separate durirg the working strokes, a
e fo ench piston, eaeh of said =fems hav-
e widened bortion with a enm slot there-

t throngh whnh the crank pin passes, af-

fording means for eausing the pistons {o
micre relative te enelr ofher, an indoetion
65 vaive destened to cflow fael {o enter the cyl-

- il

ns the noy charge is
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mder between the pistons after the. latter
separate, and means for allowing the charge
to pass hrough one piston into the inner
portioi of the cvlinder to bhe compressed by
the pistons, as set forth.

2. Anmternal combustion engine compris-
ing a eviinder having a valve regalated ex-
haust port, & ¢rank shaft mounted in bear-
mgs and extepding thvough the evlinder, a
pluraiity of pistons within the latter adapt-
cd to move relatively to each other and to
xeparate duving the working strokes, a stem
to each of sai pistons, each stem having a
widened portion provided with a transverse
cam slot through whieh the erank pin passes
to allow for said indepen " at movements
and the separating of the pistons, means for
guiding the widenea portions of said stems,
an induction valve in said eylindger adapted
to pernnt the feedhing of fuel into the latter
and between the pistons after the iatter sepe-
rate, and means for allowing the charge of
fuel to pass from between the pistons iato
the mner end of the ceylinder to be com-
pressed by the pistons, as set forth.

- 3. An mternal combustion engine compris-
mg a eylinder having a valve regulated ex-
haust port, a erank shaft mounted in suitable
bearings and extending through said cylin-
der, a pluratity of pistons within the cylin-
der aldapted fo move relatively to each other
and to separate during the working strokes,
means for allowing a charge of fuel {o pass
from between the pistors into the inner end
of the cylinder to be compressed by said pis-
tons, a stemw {6 each of said pistons, eirch stem
having a widened portion with a trans-
versely disposed eam siot therein, the crank
pin passing through said slots, thus forming
means for eaustng the pistons to move to-
ward and away fron f:wlh other, the edges of
the slots bhearing frictionally agninst the
crank pin to operate the Iatier. the walls of
the evlinder having longitudinal grooves in
whih the widened portions of the steins are
auided, and an indaction valve adapted to
atlow fuel to be drawn into the eylinder and
between the pistons after the Jatter separate,
as sel forth. | |
+. .Aninternal combustion engine, compris-
g a cylinder having a valve-regulated ex-
haust port, a erank shaft mounted in suitable
bearings and extending through said eylin-
der, a pluvality of pistons within the eylin-
dery a ~tem to each of said pistons, one of
which 1s adapted to telescope within the
other, each stem having a widened portion
provided with.a transverse cam slot through
which the erank pin passes, said pin . co-
operating with the edees of the cam slots (o
move the pistons relatively to each other anid
separate the same during the working strokes,
the mmer surface of the exlinder provided
with longzitudinal slots in which siid widened

| portions of the sicms are gutded, a valve-
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regulated induction pipe adapted to allow
fuel to be fed into the cylinder intermediate
the pistons after the Iatter separate, one of
the pistons having duets about its edge and
through which fael between the pistons is
foreed into the inner end of the evlinder im-
mediately before the conmsencement of the
compression strokes of the pistons, as set
forth. |

5. An internal combustion engine compris-
ing a eyvlinder having a valve regulated ex-
haust port, a crank shaft mounted in suitable
bearings and extending through said cylin-
der, a plurality of pistons within the cylin-

der adapted to move relatively to each other

and to separate duving ihe working strokes,
a steny te cach of said pistons, each stem hav-
ing a widened portion provided with a cam
slot through which™ the crank pin passes,

slots 1 the c¢ylinder in which the widened

portions of the stems ure guided, one of =:aid
stems being hatiow and i» which the other
stem 1s adapted (o telescope, said eam slots
and pin forming weans for eausing the pis-
tons to move relatively to each other, a cir-
cumferential groove in one of the pistouns, the
wall of which is recessed, a ring seated there-
1, an induction valve adapted to allow fuel
to be fed into the cylinder and intermediate
the pistons after the latter separate, the fuel
being forced from between the pistons
through said greove into the inper end of
the cylinder numediately before the com-
niercement of the compression strokis of the
pistons as the pistons approach each wther, as
set forth.

6. An internal combusrron engine com-
prising a cylinder having i« valve rerulated
exhaust port, & crank shai? mounted in suit-
able bearings and extending through said
cylinder, an eccentrie fixed to Eaif
sgaft, a strap mounted about the eccentrice,
connections between said strep and exhaust

- valve, a plurality of pistons within the evl-
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inder adapted to move relatively to each
other and”to separate during the woiking
strokes, a stem to each of said pistons, each
stem having a widened portion provided
with a cam slot through which the crank pin
passes, slots 1n the cylinder in which the
widened portions of the stemns are gnided,
one of said stems being hollotv and in which
the other stem is adapted to telescope, said
cam slots and pin forming means for caus-
ing the pistons to move relatively to each
other, a circuniferential groove in one of

‘the pistons, the wall of which is recessed, a
ring seated therein,an induciion valve adapt-
ed to allow fuel to be fed into the cylinder

and intermediate the pistons after the latter
separate, the fuel being forced from be-
tween the pistons through said groove into
the inner end of the cylinder immediately
beforc the commencement of the compres-
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crank |

sion stroke= of the pistons as the pistons ap-
proach each other, as set forth.

7. An internal combustion engine cem-
rrising 2 cylinder having a valve regulated
exhiaust port, a crank shaft mounted in suit-
nble bearings and ertending through said
cylinder, a plurality of pistons within the
cylinder adapted to move relatively to cich
other and tu separate during the working
strokes, a stem t¢ each of said pistons, each
stem having a widened portion provided
with a cam slot througl. <hich the crank
pin passessslots in the cylinder in which the
widened portione of the stems are guided,
one of surd stews being hollew and 10 which
the other stemn is cdapted to telescope, said
cam slots and pin forming means for caus-
mg the pistons 6 move velatively to each
other, one of ssid pistons haviry 2 circum-
ferential groove with ports leading thereto,
& movable ripg scated in sald groove and
designed to coptrol said ports. an inductica
vaive adapten o ailow fuel to be fod into the
cylinder and intermzdinie the pistons after
the latter separate, the fuel being forced
Zrom between. the pistons through said
grovve into tise inner end of the cylinder
immediately befors the commencement of
the compression trokes of the pistons as the
pistons approach each other, as set forth.

5. In an internal cembustion engine, the
coingination with 2 crlinder, a power piston
therein snd a crank to which said piston
135 connected, of an auxiliary piston situaied
within ihe cylindsr, and a cam plate con-

nected thereto and having s cam slot threugh

which sald crank exiends. .

Y. In an internal combustion engine, the
combinaiion with 2 cylinder, a power pis-
ton therem and a crank t¢ which said piston
s connected, of an auxiiiary piston within
sald cyhinder 2bove the power piston, a stem
connected fo sald anxiliary piston and ex-

tending through the power pistor, and a cam -

plate connectad to szid stem and having a
cam siot through wiich said crank extends,

1¢. In an internal combustion engine, the
combination with a cylinder, 8 power piston
therein and a erank to whieh =aid piston is
connected, of an auxilisry piston within said
cybinder zbove the power pision, a sier con-
nected to said auxihiary piston and exiend-
g through tiwe -power piston, and a cam
plate connected to said stem and having a
cam s'ot through which said crank extends,
sald cam slot having a horizontal portion
and an inclined portion.

Ir: testimony whereof I hereunto ofii; my
signature in the presence of two witnesses.

' JOHN LOFTUS.

Witnesses: -
Cwuarnes H. Lorrus,
A. L. I;m:'?m.
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