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UNITED STATES PATENT OFFICE.

CHARLES H. LUTHER, JR., OF PROVIDENCE, RHODE ISLAND.
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Spécification of Letters Patent.

Patented Aug. 25, 1908.
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To all whom 2t may CONCern:
Be it known that I, CHARLES H. LUTHER,
Jr., a citizen of the United States, residing at

- Providence, in the county of Providence and
5 State of Rhode Island, have invented a new
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and useful Improvement in Rotary En-

eines, of which the following is a spectiica-

tion. -
‘This invention has reference to an 1m-

provement in rotary engines and more par--

ticularly to an improvement 1n rotary ex-
plosive engines. - .

In rotary explosive or gas engines as here-
tofore constructed, the functions of suction
and compression are performed by auxiliary

mechanism, such as a pump placed mterme- |

diate the source of gas supply and the engine
and operated by the engine or an auxiliary
power.

The object of my invention is to construct
a rotary explosive engine with internal com-
ponent parts adapted to perform the func-

tions of suction, compression, explosion and |

exhaust, all within the casing of the engine,

thereby constructing a rotary explosive en-
gine complete in itself and eliminating all

-~ auxiliary mechanism.
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A further object of myinvention is to sim- |

plify the construction of a rotary explosive
engine, whereby the number of parts are
reduced, and in proportion to the horse
power developed are extremely light 1n con-
struction, making the engine particularly
adapted for use in dirigible balloons, automo-
biles or power boats. ' | |

Another object of my invention is to so
construct a rotary explosive engine that a
multiple of the engines may be used on one
driving shaft. - '

My invention consists in the peculiar and
novel construction of a rotary explosive

engine having internal component parts

adapted to perform the functions of suction,
compression, explosion and exhaust, all
within the engine, as will be more fully set
forth hereinafter. o |

Figure 1 is a vertical view looking at the
pulley side of my improved rotary explosive
engine. Fig. 2 1s a vertical view looking at
the inlet or suction port side of the engine.
Fig. 3 is a vertical sectional view taken on
line X X of Fig. 2, showing the cam for the

sliding' abutments in full lines, the cam for |
~the reciprocating pistons in dotted lines and

the position the operative parts would' as-
“sume at the point of suction, compression, | hole a® extending into the combined compres-

' explosioﬁ and exhaust. Fig. 4 is a vertical

sectional view taken on line Y Y of Fig. 1,

showing the rotary piston secured to the .
driving shaft and one of the reciprocating

pistons in the rotary piston operatively con-

nected with the cam on the interior of the

casing. Fig. 5 is a detail sectional view

60

taken on line Z Z of Fig. 3 through the cas-

ing, sliding abutment, and cam for oper-
ating the abutment, and Fig. 6 is a detail
face view of that part of the sparking con-

| trolling mechanism secured to the driving

shaft. _ B

In the drawings, ¢ indicates the casing,
b the driving shaft, ¢ the driving pulley,
d:the rotary piston, ¢ e e the reciprocating
pistons, f the cam for the reciprocating pis-
tons, ¢ ¢ ¢ the sliding abutments, ~ the cam

for the sliding abutments, ¢ the suction port,
% the combined compression and explosion

chamber, [ the exhaust chamber, m the ex-
haust port, o the oil inlet plug, p the oil out-
let plug, r the spark plug, s“the spark con-
trolling mechanism,-and .¥ a battery con-
nected by the wires ¢’ and: ## to the spark
plug and spark controlling mechanism of my
im'¥r0ved rotary explosive engine. o

he circular casing a is constructed 1n two
parts shaped to conform to and inclose the
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| circular rotary piston d. The part @’ of the .

casing is supported on the base a* and the

part @® secured to the part ¢’ on a line coin-

ciding with the adjacent edge of the rotary
piston d by the bolts a* ¢*, as shown 1n Fig. 4.

Each of the parts ¢’ and @® have the central

bearings a° a® for the driving shaft b. The
suction port 4, the explosion chamber £ and
the exhaust port m are located at equal dis-
tances apart on the circumference of the en-
gine and formed integral with the part o’ of

‘the casing. The exhaust chamber [ which

connects with the exhaust port m 1s a con-
tinuation of the explosion chamber & both
being formed by extending the circumiference
of the casing outward between the explosion

‘chamber % and the exhaust port m the width
g and to a depth-

of the sliding abutments
coinciding to the outward movement of the
sliding abutments, as shown in Figs. 3 and 5.
The compression and explosion chamber £ 1s

preferably located at the top of the engine

and with the exhaust chamber [ 1s air cooled

by the radial flanges a® a® formed integral

with the casing, or by a water jacket if de-

sired.. A boss @’ having the screw-threaded
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£’ f’ forming a continuous groove f?

o

sion and explosion chamber k is formed on |

the top of the casing, for the spark plug r, as:

shown in Kig. 3. The cam f for the recipro-
cating pistons ¢ ¢ is formed on the inside of

5 the part @’ of the casing, or secured thereto,

and consists of two continuous parallel ribs

: adapted
to receive the rolls on the stems of the pistons

¢ ¢ and shaped to move the pistons inward at

10 f° at the point of suction, then outward at f*
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o5 bearings @¢® ¢® and has the driving pulley ¢

30

~ spline or other means. The sides and periph-
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at the point of compression and explosion,

~then inward at f* and outward at f° to the

oint of exhaust, as shown in dotted lines in
ig. 3. The cam A for the sliding abutments

g g is formed on the inside of the part a® of the

casing or secured thereto and consists of two
continuous parallel ribs A" A’ forming a con-
tinuous groove h* adapted to receive the rolls

“on the sliding abutments ¢ ¢ g and shaped to

move the abutments outward at A® into the

explosion chamber % atthe point of explosion
‘and then inward at 2* at the point of exhaust,
‘as shown in full lines in Fig. 3.

" The shaft b is rotatably supported in the

secured to the outer end of the shaft, as shown

in Fig. 4. 'The rotary piston d is in the form
of a balance wheel having the thick rectangu-
lar rim d’ connected by the central web d* to

the hub d? which is secured to the shaft b by a

eral face of the rim d’ are shaped to have a

sliding fit in the interior of the casing. Piston

chambers d* d* are formed in the rim d’.
These piston. chambers extend radially
through the rim at equal distances apart for
the pistonsee,asshownin Fig.3. Radial slots
d° d° are formed in the web d? on & line with the

~ center of the piston chambers, and rectangu-
lar shape holes d°® d® d° are formed in the rim
- adjacent the piston chambers for the shding
- abutments g g g. ‘The pistons e ¢ each have
* the packing rings ¢’ ¢ and the inwardly-ex-
“tending rigid stem ¢* on the inner end of
which is rotatably secured the roll é.

‘stem ¢? extends through the slot d° in the web

of the rotary piston in a position to bring the
roll into the groove f*in the cam f. Thesides

of the slot d® form 2, guide for the stem of the.
pﬁston.and prevent the same from turning in |
~ the

iston chamber. - .
‘The sliding abutments g g are each con-
structed to have a shding

the rim and have on their inner ends a roll ¢’
in g position to enter the

rotatably securing the rolls to the inner ends
of the abutments and piston stems may each

Figs. 3 and 5,
adjusting the pistonsand abutments for wear.
The spark plug r has theusual construction

The function of suction 1is

The |

: ‘ fit in a hole d° in the | _ _
 rim d’. These abutments extend through |’combustion left in the exhaust chamber [ are
Do

| groove h? in the cam |
h, as shown in Figs. 3,4 and 5. The pins for

897,260

outer shell adapted to screw into the screw
threaded hole a® in the boss a7 and coincid-
ing sparking points on the inner ends of the
core and shell, as shown in Fig: 3. The
spark controlling mechanism s consists of a
snider s’ havine the central hub s? secured to
the shaft b and
ends of which are secured the L-shaped con-
tact springs s* s* st.. A ring s* having the
handle s® and the arm s? on the end of which
is an L-shaped contact sprin

s® in a position

70

the three arms s3 83 s to the

75

to engage in succession with the L-shaped

contact springs on the spider, is rotatably

secured on the bearing a® adjacen
s’, as shown in Fig. 4. By moving the han-

acent the spider

80

dle s the sparking is advanced or retarded, -

as desired, thus varying the speed of the en-
gine. '

- -

L

engine, the inlet port is connected to a car-
‘bureter or a source of gas supply and the out-
let port m may be connecte
direction of the arrow, as shown in Fig. 3.
| erformed by a
piston ¢ being drawn inwar
as it arrives opposite the inlet port . The

by the cam f

In the operation of my improved rotary

89

_ . ed to a mufller if
| desired. The rotary piston d revolves in the

90

charge of gas thus drawn in is carried around -
in the piston chamber d* toward the com-

pression chamber k. Just before the pomt

of compression a-sliding abutment g is moved

outward by the cam & into the compression

and explosion chamber k. An outward

movement of the piston ¢ by the cam fnow

compresses the charge of gas in the compres-

sion chamber, and the charge of gas is ex-.

ploded by a spark from the battery ¢, con-

trolled by the mechanism s jumping across

the points on the spark plug r. The force of
the explosion acting on the abutment ¢ and
on the end of the piston e forces the rotary
piston d around in the direction of the arrow
to the point of exhaust, when the piston and
abutment is drawn inward by their respec-
tive cams. The inward movement of the
piston e toward the point of exhaust (con-
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trolled by the cam f at f°) tends to revolve .

the rotary piston d and the outward move-

ment of the piston ¢ at the point of exhaust

assists in forcing the burned gases out through
the exhaust port m.  These operations are

repeated simultaneously three times in one

revolution of the engine. Any products of
forced out of the exhaust port m by the next
following abutment, thus keeping the com-
pression and explosion chamber  free of the
products of combustion.

_ I do not wish to confine myself to the
be in the form of an eccentric secured by a set.| jump
‘bolt: in the adjusted position, as shown in | gas or to
thereby providing means for | same,

spark system shown for exploding the
the mechanism for controlling the
for this purpose, without materially affecting
‘the spirit of my invention.

65 consisting of an insulated central core in an { Having thus described my invention, I

as any of the usual means may be used
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claim as new and desire to secure by Letters

Patent:— _
1. In a rotary explosive engine, a rotary

piston, a reciprocating piston in the rotary

piston and a fixed cam operatively connected |

with the reciprocating piston.
2. In a rotary explosive engine, a rotary

- piston, a reciprocating piston in the rotary

10

piston and a fixed cam in the engine casing
operatively connected with the reciprocating

piston. - |
3. In a rotary explosive engine, a rotary

| piston, a plurality of reciprocating pistons

15

~of the reciprocating pistons.

piston, a reciprocating piston in the rotary |

20
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~ the rotary lg)iston, a plurality of sl

30
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- nected to the same. _
7. In a rotary explosive engine, a casing,

40

4. In a rotary explosive engine, a rotary

piston, a sliding abutment in the rotary pis-

.ton, means for operating the reciprocating-

piston and means for operating the sliding
abutment. o '
5. In a rotary explosive engine, a rotary
piston, a plurality of reciprocating pistons in
cEng abut-
ments in the rotary piston, means for oper-
ating the reciprocating pistons and means
for operating the sliding abutments.
6. In a rotary explosive engine; a rotary

piston, a plurality of reciprocating pistons in

the rotary piston, a plurality of shding abut-
ments in the rotary piston adjacent the re-
ciprocating pistons, means for Ofera,ting the
reciprocating pistons and the sliding abut-
ments consisting of cains operatively con-

a shaft rotatably supported in bearings in
the casing, a rotary piston in the casing se-

.cured to the shaft, a plurality of reciprocat-

45
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ing pistons in the rotary piston, a plurality

of sliding abutments in the rotary piston,

cams in the casing, and means for operatively
connecting the reciprocating pistons and the
sliding abutments with the cams.

8. In a rotary explosive engine, a rotary
piston having an annular.rim, a plurality of
piston chambers in the rim, a plurality of
reciprocating pistons in the piston cham-
bers, a plurality of sliding abutments in the
rim adjacent the pistons, and means for oper-

ating the reciprocating pistons and the shd-

ing abutments.

9. In a rotary explosive engine, a casing, a

suction port, a combined compression and

- explosion chamber and an exhaust port in

the casing, a shaft rotatably supported in
bearings in the casing, a rotary piston in
the casing secured to the shaft, a plurality of
reciprocating pistons in the rotary piston, a
plurality of shding abutments in the rotary

- piston adjacent the reciprocating pistons,

65

cams on the interior of the casing, and
means for operatively connecting the recip-

‘rocating: piston and the sliding ébﬁtments

with the cams. _ |

10. In a rotary explosive engine, a casing,
a suction port, a combined compression and
explosion chamber merging into an exhaust
port in the casing, a shaft rotatably sup-
ported in.bearings in the casing, a rotary
piston in the casing secured to the shaft, a
plurality of reciprocating pistons in the ro-
tary piston, a plurality of sliding abutments
in the rotary piston, cams on the interior of

70
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‘the casing, means for operatively connecting

the reciprocating piston and the sliding abut-

‘1n the rotary piston, stems on the recipro- | ments with their respective cams, a spark

cating pistons, and a fixed cam in the engine |

casing, operatively connected with the stems |
| | and means for operatively connecting the

Elug operatively connected with the com- 80

ined compression and explosion chamber,

spark plug with a battery. |

11. In a rotary explosive engine, a casing,
a suction port, explosion chamber and ex-
haust port in the casing, a shaft rotatably
supported in bearings in the casing, a rotary
piston secured to the shaft and having an
annular rim, a plurality of piston chambers
in the annular rim, a plurality of reciprocat-
ing pistons in the piston chambers, a plu-

85
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,rafity of sliding abutments in the rim adja-
“cent the pistons, cams on the intertor of the

casing, means for operatively connecting the
reciprocating pistons and the sliding abut-
ments with their respective cams, means for
igniting the gas in the explosion chamber

and means for cooling the engine. |

12. In a rotary explosive.engine, a casing,
a suction port, explosion chamber and ex- 100
haust port in the casing, a shaft rotatably
supported in bearings in the casing, a rotary
Eifston having an annular rim and a central
ub secured to the shaft, a plurality of pis-
ton chambers in the annular rim, a plurality 105 .
of reciprocating pistons in the piston cham-
bers, stems on the reciprocating pistons, rolls
on the ends of the stem, a cam on the interior

1 of the casing operatively connected with the-

rolls on the piston stems, a plurality of slid- 110

‘| ing abutments in the rim of the rotary piston

adjacent the reciprocating pistons, rolls on
the abutments, a cam on the interior of the
casing operatively connected with the rolls
on the abutments, means for igniting the 115
gas in the explosion chamber, and means for
cooling the engine. =~ .

13. In a rotary explosive engine, a casing,
a suction port, exhaust port and a combimed
compression and explosion chamber merg- 120
ing into the exhaust port, in the casing, a
shaft rotatably supported in bearings m the .
casing, a Totary piston having an apnularrim
and a central Eub secured to the shaft, a _
pluralitv of piston chambers in the annular 125
rim; a plurality of reciprocating pistons in the
piston cl ambers, stems on the reciprocating
pistons, rolls on the end of the stems, a cam
on the interior of the casing operatively con-
nected with the rolls on the piston stems, a 130
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plm:a,li ty of sliding abutments in the rim of

the rotary piston adjacent the reciprocating

pistons, rolls on the abutments, a cam on the
interior of the casing operatively connected
with the rolls on t%e abutments, a spark
plug in the explosion chamber, spark con-

trolling mechanism adapted to advance or

retard the spark, means for operatively con-
necting the spark plug and the spark control-
ling mechanism to a source of electric energy,
and means for cooling the engine, as de-
scribed. S

~ 14. In a rotary explosive engine, a .ca,éing,

a suction port, exhaust port, combined com-

5 pression and explosion chamber merging mto
the exhaust chamber leading to the exhaust

_ port in the casing; cams on the interior of the

920

29

radial slots 1n

30

casing, a shaft rotatably supported in bear-
ings in the casing, a rotary piston having an
annular rim, a connecting web in which are
radial slots and a central hub secured to the
shaft, a plurality of piston chambers in the
annular rim on a line with the radial slots, a
plurality of reciprocating pistons in the pis-

ton chambers, rigid stems on the reciprocat-
ing pistons adaﬁted to extend through the
t

rolls on the ends of the stems in a position to
engage with a cam on the interior of the cas-
ing, a plurality of sliding abutments in the

gy

e web of the rotary piston, |

897,260

rim of the rotary piston adjacent the recip-
rocating pistons, rolls on the abutments in a
position to engage with a cam on the imterior
of the casing, means for igniting the gas in
the explosion chamber, and means for c0o0l-
ing the engine, as described.

15. In a rotary explosive engine, the com-
bination of a casing a, a driving shaft b rota-
tably supported in beatings in the casing, a
pulley ¢ on the shaft, a rotary piston & se-

40

cured to the driving shaft, reci{grocatiug pis- -

tons e ¢ e in the rotary piston d, a cam f op-

eratively connected with the reciprocating

pistons e e, sliding abutments g g g in the ro-
tary piston, a cam h operatively connected to
the sliding abutments, a suction port ¢, a

combined compression and explosion cham-

ber & merging into an exhaust chamber [, an
exhaust port m, an oil inlet plu‘f 0, an o1l out-
let plug p, a spark plug r, and a spark con-
trolling mechanism s, all constructed as
shown and for the purpose as described.
In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses. '

CHARLES H. LUTHER, J=.

Witnesses:
- J. A. MILLER,
Apa K. HAGERTY.
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