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To all whom it may concern:
Beit known that I, FREDRICH FucHs, a citi-
zen of the United States, residing at Elizabeth,

In the county of Union and State of New Jer- |

sey, haveinvented certain newand useful Im-
provementsin Rotary Engines: and I do here-
by declare the following to bea full, clear, and

- exact description of the invention, such as
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will enable others skilled in the art to which it
appertains to make and use the same, refer-

ence being had tothe accompanying drawings, |

and to letters of reference marked thereon,
which form a part of this specification.

The objects of this invention are to provide
& rotary steam - engine of a novel and im-
proved construction, to secure a simple and
Inexpensive construction and one which at
the same time will utilize to a high degree
the expansive power of the steam, and to se-
cure other advantages and results, some of

which may be referred to hereinafter in con-

nection with the description of the working
parts.

The invention consists in the improved ro-
tary engine andin the arrangements and com-
binations of parts of the same, all substan-

tially as will be hereinafter set forth, and |

finally embraced in the clauses of the claim.

Referring to the accompanying drawings,
in which like letters of reference indicate
corresponding parts in each of the several
views, Figure 1 is a side elevation of my im-
proved engine looking at right angles to the
shaft or axis of rotation. Fig. 21is an end
view of the same, showing certain valve-op-
erating connections. Fig. 8 is a view, on a
smaller scale, of the opposite end of the en-
gine from that shown in Fig. 2. Fig. 4 is a
view taken on a plane passing between one
of the end supports or bearings of the engine
and an eccentric block affixed thereto on
which certain valve-operating rings turn, as
on line z, Fig. 1. Fig. 5 is a sectional view
on line &', Fig. 1. Fig. 6 shows a side view

of one of the valves with its operating ring
and link. Fig. 7is an end view of the same,
and Fig. 8is a detail section on line y, Fig. 7.
~ In said drawings, a indicates a suitable bed
or foundation for the engine, having upright
standards or arms a' ¢, providing at their

' u.pper ends bearings for the shaft b of the en-

gine and between which standards the engine
rotates. The engine com prises, first, a drum
¢, having its cylindrical walls and one end

-preferably cast integral, and said end having

an inward central boss c® to afford a more
staple bearing on the shaft b, on which shaft
the drum is centrally disposed and keyed by

the spline’. Theremovableend of thedrum
' 6o

18 secured in place by any well-known means
adapted to that purpose and is centrally ap-
ertured to permit the second prineipal mem-
ber of the engine to extend into the cavity of

the drum. This second member is bolted

fast to one of the supports o/, as by bolts d,

and consists of a neck ¢/, lying in the aper-

ture of the removable end of the drum, and
a cylindrical head e within the eylindrieal
drum-chamber, said head being of a length
adapted to fill the drum lengthwise and form-
ing at its ends imperviouns joints with the end
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walls of the drum and yet not so as to pre-

vent rotation of the drum with respect to the
inner member ¢. The inner end of the mem-
ber e is recessed, as at f, to provide space for
the boss ¢3 above described, on the drum.
The inner member thus described is centrally
perforated to form a passage for the shaft b to
extend through to its bearings in the support
a', and the neck ¢’ of the member is of course

concentrically disposed with reference to the

shaft, so as to permit a free turning of the

~drum;butthecircularheadeof theinner mem-

beris eccentrically disposed with reference to
the shaft, and therefore with reference to the
drum, being so placed that at one point, as ke,
1t Is tangent at its outer surface to the inner
surface of the drum. Along the line of tan-
gency 18 arranged an elastic packing-strip g,
which insures a steam-tight contact of the
parts. A crescent-shaped (in cross-section)
chamber is thus formed between the station-
ary inner member and the inclosing drum to
be rotated, and into this chamber the live
steam enters by the steam-pipe &’ and passage
h through the support ¢’ and inner member,
and from which the exhausted steam is led

by the passage ¢ through the inner member

and support o’ and the exhaust-pipes. Said
passages /i and 2 are formed through the solid
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metal of the support ¢’ and the Inner meni-
ber, preferably in casting, and at their inner

ends they open through the cylindrical sur- |

face of the head e of the inner member in the
form of longitudinally-disposed slots - or
mouths ~? 2°, respectively.

The space between the drum and its eccen-
tricinner memberisdivided intosteam-cham-
bers, each of which receives steam in turn
from the inlet h? by valves j, extending lon-
citudinally of the drum and at its ends mak-
ing tight joints with the end walls of the
drum. One longitudinal edge of each valve

is hinged at the inner surface of the drum, |

while the other edge lies against the outer

surface of the head ¢ of the inner member.

Thus as each valve passes the steam-inlet /2%,
referring more especially to Fig. 5, it forms
between itself and the line of tangency £ a

closed chamber, into which the steam enter- |
ing pushes against the valve 5 by expansion,

and so rotates the drum to which said valve
is attached. As the valve is carried farther

around another valve comes between it and

the steam-inlet, and presently the continued
rotation bringsthenow closed steam-chamber
over the exhaust-opening 2%, and the spent

- steam escapes. |
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There may be any desired number of the

valves 7, and as the drum rotates it will be

- noted said valves change their angular posi-
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tion on theirhinge-pins, assuming mostnearly
a radial position at the widest part of the
crescent-shaped space and at the point of
tangency k, being laid back against the drum-
wall into recesses 4, provided for them. For
holding the valves always with their free edges
against the member ¢ I have provided each
one with a controlling-ring [. These rings
are free to turn on a cylindrical block o, se-
curely bolted by bolts o’ to the support a/,
between said support and the end of the drum
opposite that at which the inner member ¢
enters.
the shaft b and drum, but concentric with the
head e of the inner member. Hach ring has
a radial arm /', pivoted at its end to the meet-
ing end of a fixed arm m/, projecting from the
hinge-shaft i of a valve. The point of said

pivoting is on the line of the circumierence

of the ininer member ¢, as will be seen from
Figs. 2 and 4, and the arm m' occupies a ra-
dial relation to the shaftm identical with that
of the valve-blade 5. This insures that as
the drum c¢ rotates the valves will be held

close against the inner member at all times.

The shaft m of each valve is preferably inte-
gral with the blade, and at one end it pro-
jects through the drum-head to receive the
arm m’, keyed thereto, and a retaining-nub
m? The other end is recessed, as at n* to
oscillate upon the taper end of a screw-bolt
n, inserted from the outside and locked by a
nut n', Fig. 1.

It will be understood from the foregoing
description that by my improved construc-

This block is arranged eccentric to !

681,537

tion the steam entering the engine acts nobv
alone by its mere velocity, but is also per-
mitted to expand in the closed space between
two valves 74, so as to exert an expansive
pressure on the leading valve. It will also

l be obvious that compressed air or other gases
confined under pressure may be used to drive

my engine instead of steam. _
Various modifications may be made in the
detail construction of the engine, and 1 do

‘not wish to be understood as limiting myself
by the positive descriptive terms employed,

except as the state of the art may require.
Having thus described the invention, what
I claim as new Is— |
1. In arotary engine, the combination with
fixed bearings ', ¢/, and a shaft 0, rotatable
therein, of a hoilow drum fast on said shatt,

‘an inner member made fast to one of said
bearings and extending through the adjacent

ond of the drum into its interior and provid-
ing an annular chamber between itself and
the drum, the said bearing and Inner mem-
ber having passages formed therein leading
to the annular chamber independent of the
shaft, substantially as set forth. |

2. In arotary engine, the combination with
a votatable shaft journaled in suitable bear-
ings, of a hollow drum fast on said shaft, and
a stationary member loosely surrounding said
shaft and extending into the drum and form-
ing between itself and the drum a chamber
and having passages leading through itself
to said chamber, substantially as set forth.

3. In arotary engine, the combination with
a hollow drum, a solid shaft having the drum
fast thereon and having suitable bearings at
opposite sides of said drum, and a second
member loose on the shaft and extending into
the drum, and having inlet and outlet pas-
sages in itself, means for holding said second

‘member stationary, and valves or pistons,

substantially as set forth. -
4. In arotary engine, the combination with

to rotate in said bearings, a hollow drum fast
on said shaft between said bearings, a second
member bolted to one of the bearings and
having a neck entering the end of the drum
centrally and aninterior head eccentrie to the
drum, said second member being perforated
to provide free passage for the shaft, and the
said member and bearing to which it is bolt-
ed being perforated to provide inlet and out-
let passages to the interior of the drum, and
valves on the inner walls of the drum, sub-
stantially as set forth.

opposite bearings ¢, ¢/, of a shaft journaled
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5. In arotary engine, the combination with

opposite bearings a', ¢, the shaft b, and a
drum ¢, keyed thereon, and an eccentric in-

ner member e, fixed to one of said bearings,

of a valve j, longitudinally disposed between
said drum and inner member and having an
outer arm ', fixed in the same plane with

the valve-blade, a pivotal block o, fixed to

the opposite bearing a’, from the one having

125

130



681,537 - 3

the inner member e, and being concentric §  In testimony that I claim the foregoing I
with sald inner member, and a ring /, adapt- | have hereunto set my hand this 22d day of 1o
ed to turn on said block o0, and having an ex- | November, 1900.

tension [, pivotally joined to the valve-arm _

m', ab a distance from the center of the piv- | FREDRICH FUCHS.
otal block, substantially equal to the radius | Witnesses:

of the said inner member, substantially as '. C. B. PITNEY,
set forth. CHARLES H. PELL.
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