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Lo all whom it may concern: = _

Be it known thai I, Heremry S. Harr, a
eifizen of the United States,. and o resident
ol Madison, in the county of Dane and State
of Wisconsin, have invented a new.and Im-
proved Two-Uycle internal-Combustion En-

© gine, of which the following is a full, clear,

10

and exact description. - o
This invention relates to certain 1mprove-

ments in two-¢ycle internal combustion en- |

gines, and more particularly to a multiple

cylinder engine, the eylinders of which are ar- |

ranged in respect to 2 common shaft and so
mounted astorotateabout theshaft,said shaft
being held stationary. = =

LThe object of the invention is to provide

- Ieans, whereby a fuel charge is compressed

20
series. A
. A Turther object of the invention is to Dro-

o
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by the piston of each engine, and whereby |

this charge is delivered to the working cham-
ber of the next successive cylinder of the

vide a stationary

fuel supply chamber adapt-
ed to be put

the latter are rotated about the commmon
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crank shaft,

" i

construct the cylinders and supporting parts
that by unholiing each cylinder and rotating

i through a porvtion of g revolution, the en-

fating about the convuon
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gine may be caused to rotate in the reverse

direction, the pesitions of the eylinders in re-

-spect o tne frame determining the direction

of rotation. o
Ay improved engine the ey
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ment of the cviinders and their rapid rota-
tion, thus the necessity for a water 1aciket op
other special cooline means 18 avoided.
Wacn evlinder 18 so "
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»oconstructed that the
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ber, but also control the supply and exhaust

ports of ihe compression chamber . thus
avolding the neeccssity for valy 0S, gears, or
{}trh*':z}r BEDATATE mechanisin Tor econtrod] ing the
passage or the gases ab-the dilferent points in

point of

-springs, levers, and

In communication with the sev-
eral compression chambers in succession ag |

furihier object of the mvention is to so

shafi 14.
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structed, as to comapress a second fuel charge

coamber of the next ad acens eyvimder, to be

- rangeanearer to the erank s

HI01Lport

- | the cycle of operation. T preferably provide
an odd number of eylinders, as, for mstance,
| three, and provide the crank shaft with only

el S
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a smgle crank, whereby there is no single

dead center. - | R
Yhe engine is very much lighter in weight
than an engine of the same horse-power con-

-structed along the customary lines, the re-

duction in weight being largely due to the
elimination of the fly wheel and all valves,

‘of construction and combinations of pavis,

all of which will be fully set forth hereinafter
and particularly pointed out in the claims.

Reference is to be had to the accompany-
ing drawings, forming a part of this specifi-

L ] [ ] "I »

cation, in which simﬁm" characters of refer-
‘ence 1ndicate corresponding parts in all the
higures, and in which |
Iigure-1 is an end view of an engine con-
-structed 1n accordance with my invention:
Fig. 2.is a central section longitudinally of

the crank shaft, and taken on the line 2--2 of

g, 1; Fig. 3 is a central section taken ab

right angles to the erank shaft and upon the
line 3—3 of Fig. 2; and Fie. 41is a view of the
stattonary mlet controlling plate.

In the specific form of

_ my mvention ilins-
rated i the accompanying drawings, I

vide theee eviinders 10, 11 and 12 and esch

18 vigidly secured to a skeleton frame 13 and

gears Tor controlling the
| operation. | T o
The Invention consists in certain features
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mounted to rotate about a stationnry erank

BTN

N oof the cviinders e .7
Cdbach of the eylinders is so con-

at the same time that the fuel charge in the

muin working chamber of the eylinder is. he-
L
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g compressed previous to ignition. The
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gus codipressea mothe compression chambes
of each cylinder is conducted to the w orking
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furthier compressed and iwnited therein,  As

tustrated, cach eylinder i formed i bwo

Lameters, the portion of smaller diamoter
) il

{1
being outermost {rom the erank shaft
provided with an inlet and an exhaust port,
while the portion of larger diameter is.

nalb and provided
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portion of larger diameter comprises merely a

cylindrical flange 15. ,
Within each cylinder 1s mounted a piston

having a portion 16 of such a diameter as to
it the smaller portion of the cylinder, and

‘having an outwardly directed flange 17 form-

ing a portion of larger diameter in engage-
ment with the larger portion of the eylinder.
The smaller end of the piston codperates
with the smaller end of the cylinder to form

a working chamber, while the larger portion
of the piston codperates with the larger por-
tion of the cylinder to form a compression

chamber. Kach piston is provided with a
piston rod 18, and all three piston rods are

~ connected to ‘a single crank 19 upon the
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crank shaft, whereby all of the pistons oper-
ate simultaneously, but each. piston is always
at a different portion of its stroke than
another piston. The skeleton frame is pref-
erably made hollow, whereby 1t forms the
conduits for delivering the gases to and from

the compression chambers and to the work-

As shown, the frame com-
conduits 20, 21 and

img chambers.
prises three connecting
22 each leading from ] |
ber of one cylinder to the working chamber
of the next adjacent cylinder, and leading
from the central portion of each of the three
connecting conduits are three radially dis-
posed conduits 23, 24 and 25, communicating
with a hub portien 26 journaled upon the
crank shaft 14. 'This huf].) yortion codperates
with -a stationary valve Fllate 27 controlling

the admission of the fuel charge to the sev-

“eral radially disposed conduits 23, 24 and 25.
- Each end of each of the connecting con-

duits 20, 21 and 22 terminates in a plane at
right angles to the axis of the adjacent cylin-

der, and both ends of each conduit are ex-
“actly alike even though one end is connected

~ to the compression chamber and the other
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end connected to the working chamber.
The ends of the conduits are provided with
outwardly extending flanges 28, which are
adapted to be bolted to corresponding flanges
29 upon the cylinders for rigidly securing the

latter in place. The walls of each cylinder
intermediante its ends are so constructed that.

there are formed two passages 30 and 31, the
]éosltlon of the outer ends of these passages

eing symmetrical in respect to the eylinder, |
‘while the inner end of the passage 30 leads to

the compression chamber and the inner end
of the passage 31 leads to the working cham-
ber. }\d' acent the passage 30, the Fm'tion of
the eylinder forming the working ch ]

provided with an exhiaust port 32 and at the

“outer end of the cylinder is provided any
suitable igniting mecans, as, for instance, a
-spark plug 33. |

The three radially disposed éoﬁduits 23,

24 and 25 communicate at their outer ends.

1e compression cham-

amberi1s |

32, and the charge which has already

890,643

with the connecting conduits 20, 21 and 22,

and at their inner ends terminate in ports 34.

4
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In engagement with the hub portion 26 hav-

ing these ports, is the valve plate 27, approxi-

mately one-half of which is provided with a

chamber 35 adapted to communicate with- -

the ports 34, and the remaining half of which
comprises a flat plate completely c_losin% the
ports when they are in engagement there-
with. The entire valve plate 27 1s held sta-
tionary in any suitable manner, as, for in-
stance, by being connected to the supports
for the stationary crank shaft 14, an

de-

70

75

livering to the chamber 35 within the valve
plate is a suitable conduit 36 leading from

the carbureter or other source of explosive
As there is normally provided but

mixture. .
one valve plate 27 and one set o radially dis-
posed delivering conduits 23, 24 and 25, the
skeleton frame preferably includes a second
hub 37 mtatabfy mounted upon the crank

shaft upon the opposite side of the engine

from the hub 26 and having an annular
flange 38 rigidly connected to the conduits

30

85

20, 21 and 22 by radially disposed hollow |

braces 39, which braces are oppositely dis-
posed to the radial conduits. |

In the cperation of my improved engine,

90

the crank shaft 14 and the valve plate 27 are -

rigidly and non-rotatably sup]iuorted, and by
the explosions within the working chambers
of the several cylinders, the cylinders and
skeleton frame are caused to rotate about
the crank shaft. The explosive mixture 13
supplied through the conduit 36;t0 the cham-

‘ber 35, and as the several ports 34 come suc-

cessively into communication " with this

chamber, the charge is drawn into the com-
‘pression chambers of the several eyhinders 1n

05
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succession. The compression chambers of

the several cylinders receive the explosive * -
105

charge through the corresponding connecting

conduit and radial conduit, while the piston--

is being drawn inwardly.

the supply conduit 23 communicating there-
with is closed and the charge within the com-

For 1nstance, at -
“the time the piston of the cylinder 10 starts
upon its outward movement, the port 34 of

110

pression space is compressed into the con- .

necting conduit 20 and radial conduit 23.
Just previous.to the time at which the piston
reaches the end of its outward movement,

the'piston of the cylinder 11 renches its inner-

most position and the-exhaust gases escape

115

therefrom through the exhaust post 32, and -

the charge compressed In the compression
chamber of the cylinder 10 and conduits 20
and 23 is delivered through the passage 31
into the working chamber of the cyhinder 11.

Upon a further rotation, the piston moves

outward to close the passage 31 and the Ig):‘:)r‘u
_ een
compressed in the compression chamber of
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the cylinder 10 is further compressed in $he

working chamber of the cylinder 17 until the

time at which it is ignited by the spark ping
33 of this cylinder.  The same operation is
repeated in connection with each of the
other cylinders, namely, the port 34 opens o
permit the intake of & charge to the several
compression chambers, and is then closed to
permit of a compression of the oas and its
deitvery into the working chamber of the
next successive cylinder. ) |

With the engine construeted as illustrated
In the accompanying drawings, and with the
parts arranged as shown, it is evident that
the engine 1s non-reversible, but it is also
evident that the direction of rotation may be
readily reversed by a slight chanso in the
relative position of certain parts. The outer
ends of the passages 30 and 31 are, 2 pre-
viously stated, symmetrical, and thus to
cause the engine to rotate in the opposite di-

rection, all that is necessary is to unbolt the

several cylinders and pistons and rotate each
apout its own axis through an angle of 180
degrees. - This would bring the passaee 30 of
the cylinder 10 into communication with the
conduit 22 and the passage 31 of the eyvlinder
10 mto commumication with the cordduit 20.

P

With each of the evlinders thus ve-holted in

its new position, the compression chambers
which had previously communicated with
the working chambers of the next successive
cylinders to the right would now communi-
cate with the working chambers of the next
successive cylinders to the left.  With the
cyiinders 1n either of their two positions,
there is no possibility of back-firine or acei-

I

dental reversal in the direction of votation,

hut rotation in cither direction may he se-
cured by the proper adjustment of the parts.
tlaving thus described my invention, I
clalm as new and desive to secure by Letters
Patent:
1. In a two-gycle engine, s plurality of

cylinders, each having a workine chamber |

and a compression. chamber, said workine
chamber having independent inlet and ox-
haust ports and said compression chamber
having a common inlet and exhaust port,
pistons mounted within said eylinders and
controlhng the mlet and exhaust ports of the
working chambers, conduits each havinge an
mlet port and connecting the inlet port of
cach working chamber with the port of the
compression chamber of another cylinder
and revoluble means for controlling the inlet
ports of all of said conduits.

2. In a two-cycle engine, a stationary
crank shait, a plurality of cyiinders radially
mounted m respect thereto and rovoluble
about the same and each having a compres-
stonn chamber and » working elhimnber, pis-

tons monnted within said oylinders aod
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Cehamiber of one evinder 1

p
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eratively eonnected to said shaft, and s skele-
ton frame for supporting said cylinders, said
frarae including connecting conduits leading
from the compression chamber of each cylin-
der o the working chamber of the next suc-
cessive one and radially disposed conduits
jomning said connecting condults intermediate
their ends. . _

3..dn a  two-cycle engine, a stationary
crank shaft, a plurality of eyhinders radially
mounted in respect thereto and revoluble
about the same and each having'a compres-
sion chamber and a working chamber, pis-
tons mounted within said eylinders and ovn-
ratively connected to sald shaft, a skeleton
rame for supporting said evlinders, said
rrame wicluding connecting conduits leading

from the compression chamber of each evlin-

cer to the working chamber of the next sue-
cessive one and radially disposed conduits
joining said connecting conduits interme-
diate their ends, and-a stationary valve plate
having a chamber therein adapted to com-
municate with said radial conduits in succes-
sion during the revolution of the engine.

4. tn a two-cycle engine, a stationary
cranil shait, a plurality of eylinders radiaily
disposed 1w yespect thereto and revoluble

sout saud crank shatt and each having a
compression chamber and a working chain-
ber, pistons operating within said cylinders,
conduiits conneeting said eylinders whereby a
el charge compressed in the compression

i}

i

ciismber of one evlinder may be delivered o
the working chamber of the next successive

cvimder to be exploded therein, and means
whereby each  eyvlinder mmay be rotated
throush o portion of a revolution to reverse
the connection of the conduits and cause a
reversal m the direction of rotation of the
CRIUINC. "

5000 a two-cyele engine, a crank shaflt, a
plurality of cylinders radially mounted in
respect thereto and each having a compres-
ston chamber and a working chamber, pis-
tons mounted within said eylinders and op-
cratively connected to sajd shaft, and a
siceleton frame for supporting said evlinders,
saud frame meluding conduits leading from
the compression chamber of each evlinder to
thie working chamber of the next suceessive
one, and supply conduits communicating

with each of said connecting conduits inter- -

mediate 1ts ends. |

0. in a two-cycle engine, a erank shaft, a
plurality of eylinders vadially disposed in re-
speet thereto, cach eylinder having a com-
pression chamber and a working chamber,
pistons operating within said cylinders, con-
duits connecting said cylinders, wherehy »
el charge compressed in the compression
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cy linder to be exploded therein, and means | name to this specification in the presence of
whereby each cylinder may ‘be - rotated | two subseribing witnesses.

through a portion of a revolution to reverse ]

the connectlons of the conduits and cause a | HERBERT SDLATHIEL HART
5 reversal In thé dl:rectmzn of 1otat1011 of the W1tnesses

engine. 1. M, L.Q.MP

In testlmony whereof I have swned my (. F. SPOONER.
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