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NO. 789,774. |

UNITED STATES

~ Patented May 16, 1905.

PATENT OFFICE.

HENRY B. WALDA, OF FORT WAYNE, INDIANA, ASSIGNOR OF ONE-HALFK

TO LOUIS A. CENTLIVRE, OF FORT WAYNI, INDIANA.

ROTARY ENGINE.

SPECIFICATION forming part of Letters Patent No. 789,774, dated May 16, 1905.
Application filed October 30, 1903, Serial No. 179,187,

To all whom it may concern.:

Be it known that I, HENrRY B. WALDA, a
citizen of the United St‘lteS residing at Fort

- Wayne, in the county of Allen and State of

5 Indiana, have invented certain new and useful
Im )lovement% in Rotary Engines; and I do
declare the following to be a full, clear, and
exact deseription of the invention, such as will
enable others skilled in the art to which 1t ap-

10 pertains to make and use the same, reference
being had to the accompanmno* drawmﬂ*s., and

to the letters and f gures of reference marked
thereon, which form a part of thisspecification.
This 1nvent10n relates to improvements in

15 rotary engines; and the objects thereof are,
first, to utilize the exhaust-steam for the pur-
pose of distributing its contained lubricant

to more or less of the moving parts of the
engine; second, to provide an automatic cut-

20 oﬁ so as to utllue the expansiveness of the

llve steam, and, third, to provide a simple re-.

versing meclmmsm
1 ‘LCCOIH];)]ISh my objects by the construction
illustrated in the accompanying drawings, in

25
Fw ure 1 is a longitudinal elevation of the
engine, partly in central section.  Kig. 2 1sa
transverse section on the line z « of Fig. 1.
Fig. 3 is a similar view on the line 7 7 of Fig.
30 1. Fig. 4 is a detail view showing a vertical
longitudinal section of the driving-shaft, pis-
ton-heads, reversing and cut-off mechanism.
Fig. 5 is a similar view of a part of Iig. 4 on
~an enlarged scale. Fig. 6 is a detail in per-
35 gpective, showing the cut-off ports; and Fig.
T is a detall, on an enlarged scale, showing a
transverse section of the driving-shaft and
piston-head on the line x 2 of Kig. 1.
Similar charactersof referenceindicate cor-
40 r(,,Spondmo' parts throughout the several
views, and, referring now to the same, 1 and
9 are cyhnders mounted upon a base 3 and
having a common axial center. 4 Is an ex-
haust-box interposed between sald cylinders.
45 Each cylinder has horizontal flanges 5 and 6
extending, respectively, from the outer and in-
ner ends, and the said exhaust-box 1s a con-
tinuation of the said flanges 6 6. All of said

flanges range upon a common axial center |

which lies in a plane above the axial center
of said e¢ylinders. A driving-shaft 7 1s mount-
ed in line with the axial center of said cylin-
ders and rests in bearings 8, which are ar-
ranged in the heads 10, the lattel being fixed
upon the outer flanges of said cylinders. The
said bearings are prowded with stufling-boxes
9. The sa,ld shaft has also a central bearmo
11 in the feed-pipe 12, through which 1t passes,
and stuffing-boxes 13 are a;r'ra,nged in connec-
tion therewith. The said feed-pipe ranges
within the exhaust-box and communicates
constantly with the interior of the shaft 7
through ports 14, which are made in the lat-
ter at points commdent with the former.
The live steam in the feed-pipe is prevented
from entering directly therefrom into the ex-
haust-box by means of said stuffing-boxes 183.

15 represents revoluble drums arranged, re-

spectively, within the cylinders 1 and 2 and
range in line with the axial centers of said
langes 5 and 6. The said drums have end
ﬂdncres 16, which range in the said flanges 5

and 6 and are each supported by an annular

series of rollers 17. Tread-rings 18 are fixed
within the flanges 5 and 6, and ‘similar tread-
rings 19 are alranoed extema,lly upon the
ﬂancres 16 in the same vertical plane with the
former rings, and said rollers are interposed
between the. respective tread-rings. Thus 1t
will be understood the drums 15 rotate with-
in the cylinders upon a center eccentric to the
axial center of the latter.

At the tops of the cylinders 1 and 2 are cases
20, which communicate, respectively, there-
w1t11 and contain each an abutment-block 21,
which rest, respectively, upon the drums 15
The said abutments prevent the live steam
from passing over said drums from one side
of the cylinders to the other. Packing-rings
292 are arranged between the drumsand ﬂanﬁ*e%
5 and 6 to prevent the escape of Live steam
from within the eylinders through their ends.

The piston- -heads A and Bare I‘lﬂ‘ldly mount-
ed at their inner ends upon the driving-shatt
7 and range, respectively, within the cvhnders
1 and 2. Each piston-head has two ports C
and D, which open upon the opposite faces
thereof near the outer ends. The inner ends
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of sald ports communicate with the interior
ot the driving-shaft through openings E and
K. Oscillating packing members ( are ar-
ranged longitudinally in the sides of the drums
15, and the piston-heads extend from within
sald drums into said cylinders through said
packing members, the latter serving to pre-
vent live steam h'om escaping from Wlthln Lhe
cylinders into said drums.

A longitudinally-adjustable tube H is ar-
ranged within the shaft 7 and has ports J and
K, which are adapted to severally communi-
cate respectively, with the openings K and ¥
in the shaft 7 when said tube is accordingly
adjusted, and thereby admit steam from with-
in the shaft 7 through the corresponding ports
C or D of the piston-heads and into the cylin-
ders on one side or the other of said piston-
heads, as the case may be. Thus said piston-
heads will be driven thereby accordingly in
the corresponding direction.

Kxample: When the port J registers with
the opening E, the steam will pass from with-
in the shaft 7 into the cylinder through port
C of the piston-head, and thereby the latter
will be driven in the direction indicated by
the arrow shown in Fig. 2, and when port
K registers with the openmff I the steam will
Pass through port D into the ecylinder and
drive the piston-head in the direction opposite
to that in the former instance. The tube H
is held from rotating by means of a key 23.
which 1s fixed at the end of said tube and ex-
tends into a keyway 24, made in the sleeve 25,
the latter ranging throucrh the end of the csnaft
7 and hzwmcr an anehored arm 26, attached at
1ts outer end to prevent 1t from turning. A
stufling-box 27 1s provided at the end of said
shatt to prevent the escape of steam therefrom.,
and a plug 28 is fixed in the opposite end of the
-shaft for the same purpose.

The cut-off tube L ranges within the tube
H and has ports M and N, which correspond
in relative position with the ports J and K,
respectively, in the tube H. The said tube L
is rotatively adjustable in the tube H, and
each of 1ts said ports has an outwardly-pro-
jecting lip P, which ranges in the ports J and
K, the tops thereof being flush with the outer
surface of the tube H. The said lips range
longitudinally from one end of the respective
ports to the other, and the lip of port M is at
the opposite side of sald port respecting that
of port N, so that when the tube L is turned
within the tube H the port J will be closed by
the tube Li when the ports N and K register,
and vice versa. Thusitwillappear that steam
from within the shaft 7. will be admitted
through the mean openings of the ports J M
and K N during the travel of the openings E
and K, respectively, thereover, and that the
dura,tlon may be varied by turning the tube
L., whichincreases or decreases the mean open-
ings of the said ports. It will also appear
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into the ports of the tube H the latter will

necessarily be moved longitudinally: as the

tube L 1s likewise moved. - However, the tube
H may move longitudinally only, while the
tube L may be turned as well as be moved
with the former tube. The tube L. is actu-
ated by means of a rod 29, which enters the
shaft 7 through the sleeve 25 and extends
through the tube L to its end, where it is rig-
idly connected therewith. As the said rodis
turned or oscillated the tube L is likewise

moved thereby. The tubes H and I, are also

provided with openings R and S, which are
severally adapted to be alined with the ports
14, according to the adjustment of said tubes,
and thus admit the live steam directly from
the feed-pipe 12 into the tube L, from whence
1t 1s led 1nto the cylinders through the respec-
tive ports and openings, as hereinbefore de-

scribed.

T and U are exhaust-ports arranged upon

opposite sides of the eylinders 1 and 2,and V

and W are valves arranged in connection
therewith to close or open their respective
outlets. Ducts 30 lead from said valves and
open into the exhaust-box 4. The said valves
have stems 31, which lead downward through
suttable stufling-boxes 32 and have connec-
tions with eccentrics 33, which are mounted
upon transverse shafts 34.
trics are fixed upon said shafts in such rela-
tive position that when the valves W are closed

the valves V will be opened, and vice versa.

Pinions 35 are fixed upon said shafts, and a

rack-bar 36 1s arranged in engagement there-

with, W;lBI‘GbV said Sh‘lit% and mlves may be
actuatec.

It is necessary that the valves W be closed
and the valves V be opened when the engine
is driven in the direction of the arrow. "and
when the engine 1s reversed their relative po-

sitions must also be reversed, and it is obvi-

ously necessary also to shift the tubes H and
L: in reversing the engine. To conveniently
and simultaneously adjust the said valves and
tubes, a lever 37 is fulerumed, as at 38, and
is connected at its upper portion with the rod
29 and at its lower portion with the rack-bar
36. Thus by a single movement ot the lever
37 the reversal of the en gine 1s effected.

A hand-wheel 39 is fixed upon the end of
the rod 29, by which the latter may be-turned,

and thus adjust the lips P in the ports of the

tube H, which will cause the steam to be cut
off at an earlier or later period, the cut-off

taking place when the opening K or F passes

the said lips. Thus when the steam is so cut
off the piston will be driven by the expansive
force of the steam contained in the cylinders
until the pistons reach the exhaust-ports.
The space within the drums 15 and about
the rollers 17 becomes filled with the exhaust-
steamn from the exhaust-box 4, and thereby
the 1nterior of the engine is kept at a suit-

6 5 that because of the projection of the lips P | able high temperature, which alds in retard-

The sald eccen-
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789,774

ine condensation of live steam and also serves
to distribute the lubricant which is carried
from the cylinders by the exhaust-steam.

In the drawings I have shown an engine
having two cylinders, two drums, two piston-
heads, one in each cylinder and both oper-
ating a common driving-shaft. In this in-
stance the piston-heads are fixed upon said
shaft at one hundred and eighty degrees re-
specting one another, so that while one pis-
ton-head is drawn into its drum, and is there-
fore inactive (which occurs when said piston-
heads range uppermost) as the same passes
beneath and adjacent to the abutment-block,
the other piston-head will range from the
drum into its cylinder and will therefore be
active, in that the force of the live steam in

said eylinder will be exerted upon its face

A4S
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and cause the same to drive the shaft. It
will be understood, however, that an engine
may be built embodying this invention which
may have the one cylinder and its appurte-
nants instead of the two cylinders, as here set
forth.

Having described my invention, what 1

claim as new, and desire to secure by Letters

Patent, 18—

1. In a rotary engine, two cylinders ar-

ranged upon a common axial center; an ex-

‘Thaust-box interposed between said cylinders

and communicatine therewith; - horizontal
langes extending from the ends of said cylin-
ders and ranging with their axial center above
that of said cylinders; rotatable drumsmount-
ed in said cylinders and supported centrally
within said flanges; heads upon the outermost

of said flanges; a hollow shaft mounted 1n line

with the axial center of said cylinders and ex-
tending through said drums and heads; oscil-
lating packing members in the sides of said
drums: piston - heads fixed upon said shaft
within the drums, respectively, and extending
through said packing members into said cyl-
inders: exhaust-ports leading from said cyl-
inders and communicating with said exhaust-
hox: ports in sald piston-heads opening near
the outer ends thereof and at their inner ends
communicating with said shatt.

9. Inarotary engine, a horizontal cylinder;
a case in the top thereof; horizontal flanges
ranging from the ends of the cylinder upon
an axial center above that of said cylinder; a
drum having end flanges, the former ranging
within the cylinder and the latter extending
into the flanges of said cylinder; rollers inter-
posed between the flanges of said cylinder and
drum; anoscillating packing memberarranged
in the side of said drum; an abutment-block

within said case and resting upon the top of

said drum: heads fixed upon the ends of the
flanges of said eylinder; ahollow shatt mount-

ed in line with the axial center of said cylin-

der and ranging through said drum and heads;
a piston-head fixed upon said shaft and extend-
ing through said packing member; a portlead-

3

ing from near the outer end of said piston and
communicating at its inner end with said shaft.
3. In a rotary engine, two cylinders ar-

ranged upon a common axial center; an ex-

haust - box interposed between sald cylin-
ders and communicating therewith; rotatable
drums mounted within sald cvlinders, respec-
tively: and exhaust-ports leading from said
cylinders and communicating with said ex-
haust-box.

4. In a rotary engine, two cylinders ar-
ranged upon a common axilal center; rotata-
ble drums arranged within said eylinders; an
exhaust-box interposed between said cylin-
ders: exhaust-ports leading from said cylin-
ders and communicating with said exhaust-
box: a feed-pipe extending into said exhaust-
box; a hollow shaft extending through said

‘drums, exhaust-box and feed-pipe; means of

communication between said feed -pipe and
shaft: piston-heads fixed upon said shaft and
extending through said drums into said cyl-
inders: and ports in said piston-heads com-
municating with said shaft and leading into
said cylinders.

5. Inarotary engine, a horizontal cylinder;
a rotatable drum mounted eccentrically there-
in; a hollow shaft mounted in line with the
axial center of the cylinder and extending
through said drum; a piston-head fixed upon
said shaft and extending through said drum
into said eylinder; two ports in said piston-
head communicating at their inner ends with
said shaft and opening at their outer ends re-
spectively upon the opposite faces of said pis-
ton-head: atubearranged within said shaft and
being adapted to be longitudinally adjustable
therein; ports in said tube adapted to register
severally with the ports in said piston-head
when saild tube is accordingly adjusted; ex-
haust-ports arranged upon the opposite sides
of said cylinder; and means to severally close
or open said exhaust-ports. |

6. Inarotaryengine, acylinder;anexhaust-

port leading from the side thereof; a rotata-

ble drum mounted within said cylinder; a hol-

low shaft ranging through said drum; a pis-

ton-head fixed upon said shaft and extending
through said drum into said cylinder; a port
communicating at its inner end with said shaft
and opening-at its outer end into said cylin-
der: anoscillatable tube arranged in said shatt;
an opening in said tube adapted to communi-
cate with said portin said piston-head during
the passage thereover of said port when said
piston-head is rotated; and means to adjust
said tube. |

7. In a rotary engine, a cylinder; exhaust-
ports leading from the opposite sides thereof;
means to severally close sald exhaust-ports;
a rotatable drum mounted within said cylin-
der: a rotatable hollow shaft ranging through
said drum; a piston-head fixed upon said
shaft and extending through said drum into
said cylinder; two ports communicating at
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their inner ends with said shaft, their outer
encls opening upon the opposite faces of said

piston-head respectively; a longitudinally-ad- -
justable tube H ranging in said shaft; two

ports in said tube adapted to severally regis-
ter with the ports in said piston-head when
the tube is accordingly adjusted; an oscillat-

~able tube L arranged in said tube H; open-

LO

Ings in said tube L corresponding with the
ports in sald tube H, and being adapted to
register therewith when the tube L is accord-

ingly adjusted; lips P fixed upon the tube 1.
at points along one side each of its said open-
ings and extending into the corresponding
ports of said tube H; and means to adjust said 1:
tubes. -

In testimony whereof I affix my signaturein
presence of two witnesses.

| - HENRY B. WALDA.
Witnesses:

W. . Burns,
C. H. ZirMMER.
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