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(No mndel }

To @ZZ whom it may concern; .

Be it known that I, GUSTAF A. L. LIl\D a
citizen of the United _States residing at Bos-
ton, county of Sufiolk, State of Massachusetts,
have invented an Improvement in Reversible

Rotary Engiunes, of which the following de-
- scription, in connection with the accompany-

ing drawings, i8 a specifiecation, like letters

on the drawings representing like parts. -

My invention is a reversible rotary engine,
having for its object the provision of simple

means for reducing the frictional resistance

of the piston or pistons, having at the same
time, preferably, all the moving parts rotary
about a fixed center of motion.

The constructional details of my invention

and further advantages and the operation
thereof will be pointed out more fully in the

course of the following description, reference

being had to the accompanying drawings, in
which I have illustrated a preferred embodi-

‘ment of the invention, and the latter will be
more particularly deﬁned in the appended |

claims.

In the drawings, Figure 1is a vertieal longi-
tudinal section of the machine. Fig. 2 is a
transverse section taken on the broken line

2 2, Fig. 1. Fig. 31s a back side view thereof.

Fig. 4 shows in detail a different position of

the pistons and connected parts from that
shown in FKig. 1; and Fig. 5 is an enlar ﬂ'ed-

- sectional detml on the lme 5, Fig. 1.
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It will be understood thab my enﬂ*me may .

be mounted in any suitable framework and
that many of the constructional detalls there-
of may be varied. | -

~ For convenience of illustration I have here--
in shown the frame a as standing on two legs
a’ a? adapted to be bolted to the floor or
Said frame comprises a lower
shell a’and an upper shell ¢, bolted together

other place.

at «°, the nupper shell carrying a steam-chest
a’, pmwded with inlet-ports a’, communi-
cating with chambers a,s, contammﬂ' any suit-

able kind of valves ¢’ for controllmo‘ the
steam-ports ¢!’ a®, which admit steam to one. |

side or the other, as desired, of the cylinder
or piston-chamber b, said valves a® being con-
nected by rods ¢ to a bar .or connecting-

|

which may be locked in adjusbment by a

thumb-nut or other means «!® on a slotted :

sector ¢!¥ at the base of the engine.
Within the chamber b is mounted a piston

“or pistons, three thereof being herein indi-

cated at ¢ ¢’ ¢% carried by a ring or piston-

carrier ¢® and movable radially therein, said

ring for this purpose being shown as pro-
vided with heavy radial slotted arms ¢%, one
for each piston. Hach piston 1s connected
by a flexible link, herein shown as compris-
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ing two parts ¢® ¢b, pivoted together, the for-

mer being slotted and mounted on a wrist-
pin ¢ and the link ¢*® being pivoted at ¢® to
the inner end of its piston. The wrist-pin

¢" projects from a crank ¢’ on.the end of a

shaft ¢, which is operated by the lever a
for the purpose of reversing the engine, 8¢
that the pistons will properly cooperate with
the steam in the steam-chamber, the steam

entering at a'? or a'%, as the case may be,and

passing “out at an exhaust-port a'.

Preferably at the upper side of the steam-

chamber 0 I provide a packing-block or stop -

a,w herein shown as held downwardly by

a spring ¢*® in constant engagement with
the piston-carrier ¢® for the purpose of pre-
venting the passage of steam in the wrong
ditection, and the top wall of the steam-cham-
ber b is also for the same purpose made ec-
centric or converging toward the. piston-car-
rier, as indicated at aﬁl thereby codperating
with the yielding __msnons in making it im-

possible that the steam from either port al®

a* shall go backwardly or in a wrong direc-

tion.
Preferably each piston is prowded at its

opposite sides with packing c',s0 as tc make

a close joint against the walls of the steam-
chamber b, and is held outwardly by cen-
trifugal fmce supplemented by springs s,

mou’nted on rods s, said springs bearing at

one end against a piston and at the opposite
end analnst the adJaeent shaft or a progec-
tion thelefrom : |

The piston-carrier ¢ is connected by the
radial arms ¢! to a rotary bearing or shaft ¢%,

mounted in a journal-bearing ¢4 and prefer—
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ably extending beyond the same for the pur-

50 piece a', operated by a reversing-lever a', | pose of 1ecewmﬂ‘&ﬂy wheel or governing de- 1co
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vice, not herein shown, (see Ifig. 2,) and with-
in the rotary part c',
mounted the reversing-shaft ¢1®. At its op-
posite side or end the piston-carrier is rigidly
connected by a plate ¢ to a power- -transmis-
sion shaft ¢!%.

In use let it be supposed that t.lle parts are
in the position shown in Fig. 1. As shown
in this figure, the steam enters freely at the
right-hand port a*, passes through the steam-
chest by the port ¢! to the eylinder or cham-
ber b, and strikes against the piston ¢, there-
by rotating the engine overto the right..
it rotates the piston ¢*is held outwardly into
absolutely tight contact with the wall of the
steam-chamber by its springs s-and the cen-
trifugal force of the engine, and as it comes
in range of the steam-jet from the port g’
it in turn exerts its leverage by means of the
piston-carrier to turn the engine forwardly.
Meanwhile the piston ¢ has been auntomat-
ically drawn inwardly out of frictional en-

cgagement with the circumferential wall of

the chamber 6 by the relatively stationary
wrist- pin ¢%, acting through the links ¢’ ¢8
in the position shown by-the piston ¢, and
the piston so remains withdrawn until it
passes the vertical position, whereupon it is
permitted to remainin contact with the wall
of the steam-chamber, as shown at ¢? and c.

Thus as the pistons rotatein the direction of |

the arrow, Ifig. 1, they are held in projected
position or driving relation throughout their
travel on the right-hand side of the chamber
and are retracted as they move upwardly on
the left-hand side of said chamber, this move-
mentbeingautomaticallyaccomplished by the
releasing of the piston-links during the down-
ward movement of the pistons and the tight-
ening of said links during the upward move-
ment of the pistons, due to having the pivotal

as herein shown, 18

As !
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| the pistons successively to the very center of

point at the wrist-pin ¢ shifted toward the I

right or located within the right-hand half of
the engine. The motion will be more evident
viewing Fig. 4, where the dotted circle 1 indi-
cates the path of travel of the point ¢® of each

piston when the wrist-pin is in the position

shown in Fig. 1, and the dotted line 2 indi-

catestheline of travel thereof when the wrist-

pin 18 reversed, as indicated in full lines, at
which time the pistons are traveling in the
direction of the arrow, Fig. 4—1. e., opposite

to the direction shown in Fig. 1.

Thelink and wrist-pin mechanism,asshown,
reduces the rofary and reversing parts of the
engine to extreme simplicity and at the same
time makes the operation eertain, readily un-
derstood, and under the ready control of the
operator. This construction also enables me

to have everything rotate about a center, be-
‘1ng coaxial with the main shaft of the engine.

The earrier and pistons rotate about the
center of the engine and the radial movement |
of the pistons is caused simply by having a
fixed connection, which is eccentric thereto.

By transmitting the driving energy from

l

rotation I obtain a maximum leverage, while
at the same time by withdrawing the inactive
pistons I minimize the fI‘lCLIO[]ELl resistance
and other adverse forces.

By my construction the engine operates
equally well in either direction.

While I have herein deseribed my inven-
tion and all the preferred details of construe-
tion, 1t will be understood that I do not limit
myself thereto, excepting in the more spe-
cific claims, as certain of the other claims are
intended toinclude various changesand modi-
fications in shape, construction, and arrange-
ment of parts all within the spirit and scope
of my invention.

IHaving described my invention, what 1
claim as new, and desn'e to secure by Lebtel S
Patent 18—

In a rotary engine, comprising an annu-
wa Steam-chamber, a piston-carrier centrally
journaled thereln, a piston radially movable
in sald carrier, a reversing-shaft journaled
concentrically of said carrier and provided at
its end within the carrier with an eccentric
wrist-pin stationary during the operation of
the engine and yieldingly connected with said
piston for automatically moving the same
radially at a predetermined pomt as the pis-
ton revolves by the rotation of the carrier.

2. .In a rotary engine, comprising an annu-
lar steam-chamber, a piston—carrier centrally
journaled therein, a plurality of pistons ra-
dially movable in said carrier, a reversing-

shaft journaled concentrically of said carrier
and provided at its end within the carrier

with a stationary eccentric wrist-pin yield-
ingly connected with all of said pistons for
automatically moving the same one ata time
radially as the pistons revolve by the rotation
of the carrier. |

- 3. In a rotary engine, an annular steam-
chamber, acentrally-journaled piston-carrier
mounted therein, provided with a radially-

‘movable piston, inlet-ports at the opposite

sides of said chamber, exhaust means, a mov-
able stop or packing-block located between
sald two inlet-ports, the peripheral walls of
sald steam-chamber converging eccentrically
at each side of said block approximately flush
with the inner edges of said block, for pre-
venting the backflow of steam from one to-

i ward the other, means for positively and au-

tomatically maintaining said piston project-
ed in closing position across said steam-cham-
ber during part of its travel from said pack-
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ing-block a;nd retracted during the remainder

of 1ts travel.

4. A rotary engine, having an annular
steam-chamber, steam-inlet ports for admit-
ting steam on opposite sides thereof, exhaust
means, a piston-carrier centrally journaled
1n sald ehamber and provided with a plural-
1ty of radially-movable pistons, a rock-shaft
provided with a pivot-pin located eccentric-
ally within said carrier, a pivoted connection
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between said pin and each piston, a steam- |

chest provided with valves for controlling the
admission of steam tosaid ports, respectwel} :
and connections between said valves and said
rock-shaft for cormspondmﬂ'ly reversing the
positions of said valves and pin.

5. In a rotary engine, an annular steam-
chamber, a piston-carrier eentrally journaled
therein, a piston radially movable in said car-
rier, a reversing-shaft extending concentrie-
ally within said carrier and provided with an
eccentric wrist-pin, a link pivotally connect-
ed to said piston and to said wrist-pin, said
link being provided with a lonﬂmudmal slot
for hmlbmﬂ' the outward radial movement of
sald plston away from said wrist-pin and per-
mitting the free movement of the piston to-
ward said wrist-pin as the piston is revolved
by said carrier.

6. In a rotary enn'ine, an annular steam-

chamber, a piston-carrier centrally journaled
therein, a piston radially movable in said car-
rier, a reversmﬂ"-shaft extending concentric-
al]y within sald carrier and pmVlded with an

eccentric wrist-pin, a link pwotally connect-

ed to said piston and to said wrist-pin, said
link being provided with a lonﬂ'ltudmal slot
for limiting the outward radml movement of

said plston away irom said wrist-pin and per-
mitting the free movement of the piston to-
ward said wrist-pin as the piston is revolved
by said carrier,

and a spring. for normally |

maintaining said piston pro,] ected aCcross sald
steam- chambm

7. A rotary engine, omprlsmﬂ' an annular
steam-chamber,a piston-carrier provided with

a central bearmﬂ'-shaft mounted at one side

of the engine, sald earrier comprising a radial
part mounted at-one side of said steam-cham-
ber and having at its periphery a laterally-
extending ring portlon radial slotted arms,

pistons mounted movablyinsaid slotted arms,
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a radial plate at the opposite side of said

portion at the edge thereof opposite to said
radial part, a power-shaft extending rigidly

from said plate, said bearing-shaftt and said

-steam-chamber rigidly secured to said ring

45

power-shaft terminating at their inner ends

adjacent the opposite sides of the carrier,
leaving an open space between them, and a

K0

reversing - shaft coaxially mounted in said

bearin U‘-Shaft and provided at its inner end
in the sa,ld open space with operating connec-
tions for automatically moving said pistons

radially at predetermined points in their g,

travel.

In testimony whereof I have signed my
name to this specification in the presence of
two subseribing witnesses.

GUSTAT A. L. LIND.

Witnesses:
" GEO0. H. MAXWELL,
WILHELMINA C. HEUSER.
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