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“clear, and exact description of the 1nvent10n
- such_as will enable others skilled in the art to
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~chutes are slightly separated the one from the
~ other, leaving small curved passage-ways or

39

40

ent series of chutes and buckets the direction

45

- buckets and chutes the steam is used expan-

State of Ohio, have invented certain new and

parts made to balance the pressure of steam
- endwise of the shatt. The engine has two

-series being arranged in order concentric with

ment is had with the buckets the curves of

the buckets, and vice versa, by means of which
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10 all whom it mc&ylconcm%; | o
- Be 1t known that I, JosEpH H. Dow, of
Cleveland, in the county of Cuyahoga and

useful Improvements in Rotary Engines; and
I do hereby declare the following to be a full,

which it pertains to make and use the same.
My invention relates to improvements.in

rotary steam-engines in which the engine is of

the double Varlety, with an arrangement of :

stationary disks facing outward and two ro-
tating disks facing inward, the latter being
mounted on a shaft in common with means
for adjusting one or both of the rotating
disks endwise on the shaft, to the end that the
parts are packed and the wear taken up by
such adjustment. The stationary disks each
have two or more series of curved chutes ar-
ranged on the face thereof, the chutes of each

the shaft. The rotating disks have, respect-
ively, series of curved buckets arranged on the
face thereof in order concentric with the shaft,

such series corresponding in number with the
series of the chutes, the different series of
buckets being made to travel in annular paths
between the respective series of chutes. The

vents between them, and the same arrange-

these passage-ways 1especb1vely of the chutes
and buckets being in reverse order. The
chutes form cut-offs for -the passage-ways of

the steam intermittently or in pulsations im-
pinges upon the buckets at a suitable angle to
propel the latter, and by means of the differ-

of the steam is reversed from chute to bucket
and from bucket to chute, and by reason of
the greater area in the aggregate of the pas-

sage-ways of the successive larger series of |

S

as eompal ed with the amount of steam used,
and that the friction and wear of the engine
are merely nominal, and that the engine can -
be made at a gre&tl’y-redu’ced Initial cost.

In the accompanying drawings, Figure 1 is 55
a slde elevation of my improved engine. Kig.
218 an elevation in transverse section tal{en E
through the center of Fig. 1. Fig. 3 is an
end elevation with the cylinder-head and re- -
volving disk removed, but showing in dotted so
lines different relative positionsof the buckets
of the rotating disk. Fig. 4 is a diagram-
‘matie view showing the arrangement of buck-
ets of a rotating disk, Fig. 5 is an elevation
1n section, the “section-line COlI‘(—EprHdIDD‘ to 65
the lrregu]&l line # x, Fig. 3. |

A. represents the body of the enﬂme, the

-| same terminating below in a supporting-base,

“A’, and having e¢ylinders sef in line with each
ot]lel and presenting outward in opposite di- 7o
rections, together with covers A’ for the re-
spective cylinders. A steam-chamber, q, is
cored in the castmg, as 1s shown, and an ex-
haust-chamber, ¢, the former havmg suitable
‘steam-pipes, a’, attached and the latter being 75
provided with suitable exhaust- -pipes, «’. The
exhaust-chamber is'in open relation w1th both
c¢ylinders, as shown.

B are disks that are set at the inner ends of
the respective cylinders. In practice these 8o
disks will probably be cast integral with the
body of the engine. The disks B have, re-
spectively, two.or more series of guide-wings,

b; arranged on the face thereof in order con-
centric with the shaft D. These guide-wings Sg
of a series are slightly separated the one from
the other,leaving small curved passage-ways,
vents, or ports Z)’ between the next adjacent'
gulde-wings.

C are rotating disks, mounted on the shaft go
D in position facing inward and in close re-
lation with the opposing disks B. The disks
C have buckets ¢, arranged in concentrie se-
ries, as shown, a series of buckets being made
to ﬁb in between the next adjacent series of 9 3.
guide-wings, the different buckets belng sepa-
rated to form curved passage-waysc¢. When
the parts are 1n position, the passage-ways b’

sively, to the end that a high speed of the en- \ and ¢’ curve in reverse direction, as shown

50 gine is attained and great power 18 developed

more clearlyin Fig. 3.  One of the disles Cmay 100
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“besecured rigidly to the shaft; but as no pack- | is approximately frictionless, and the wear 18

~1ng 1s used theother diskis adJusted accurately | ¢
'lengthwise of the shaft to bring the disks Cin |

- the desired close relation with the disks I3,

20

The ordinary groove and spline 1s employed
. to hold the adJusta,ble disk from turning on |
. the shaft, and by

- disk 18 brought to the desired adjustment and |
rigidly secured. The c¢ylinder-head stands
away from the disk C, leaving ample room for

means of nuts d and d the

the steam that is discharged at the periphery
of't-he disk to find its way to the exhaust-cham-
ber a’. The openings at ' around the shaft

- D, where the latter passes through the walls

of the steam-chamber and through the disks

B, are sufficient to admit the steam between

o t-he faces of the respeetive pairs of disks.

" The passage-ways 0’ are flaring, the smaller .

part being the outer or discharging end, by

reason of which the steam 1s not wire-drawn,

but is delivered with full force to the buckets.

The passage-ways, ¢/, between the buckets are

- flaring, but have the larger end presenting

 25

momentum for impact with the next series of |
~ buckets.
- ment of the engine and of the large mouths of
the passage-ways ¢ and of the larger number.

L
35
40

45

- outward, by reason of which the steam, after
delivering its blow upon the bucket, may ex-

pand, and by reason of such expansion gather

- By reason of the rapid rotary move-

- of passage-ways between the guide-wings and
~ buckets of the successive outer series, the
- steam discharged from ‘a given passage-way |
¢" of the inner series will be distributed to two
or more passage - ways of the next series of

chutes, thus giving the steam ample room for:
expansion between the different series of buck-
ets. Now, if a continuous opening were had
at any one time and at any place through the
passage-ways of all the series of chutes and
buckets, the steam would of course Dblow
through and much of its force be wasted. In
the upper portion of Fig. 3, with the position
of buckets shownin dotted lines, the inner and
outer series of buckets are cut off while the
intermediate series is taking steam.
lower portion of this figure the position 18 re-
versed, the inner and outer series of buckets
being shown in position taking steam and
with the intermediate series of buckets cut off.
Now, while it i1s admitted that comparatively
light blows are given by the Impact of steam
upon the buckets, these blows are very nu-
merous and the velocity of the steam 1s great,
and, by reason of the steam striking the bucket
at an angle to the line of motion to the latter,

~a still greater velocity is given to the bucket,

so that the high speed attained compensates
for the small force of the steam acting at any
given point.

Thefacesand sides of the buckets and guide-
wings are turned off accurately, as 18 also the
face of each disk between the series of buckets
and guide-wings, so that the parts, when 1n
poswmn, fit as close as may be and 'allow the
engine to turn freely. The engine, therefore,

In the

consequently reduced to a: mlmmam
As far as T am able to judge from careful
experiments made thus far with an engine of

‘the variety herein described that deveIOp%

/G}

about six horse-power, substantially the same

power is had from a ﬂ"iven amount of steam at

a given pressure as with an- engine of the or-
dinary reciprocating variety, Whne my im-
proved engine is much cheaper in initial cost,

i3 more durable, and muech less in size and
welght than an Ouhmry engine of eqlml ca-

paclty .
The parts A’ show I and doscubed as cylin-

75

8o
ders, being (*onsldemble Jarger in diameter

than the inclosed disk, might, if preferred, be
| made other than cylindrical in form—{for 1n-

stance, square, polygonal, or of other forms— -
and, so long as they inclose a disk-chamber of 85 o

| sultable size, would answer the purpose, and
‘would evidently be within the purpose and .
T therefore do not

“wish to be understood as hmltmg myself to a
“eylindrical form of these parts, although I see

spirit of my invention.

no good reason for departing from such cy]m

drical form.

What I ¢laim 1s— |
1. In arotary engine, the cmnbuntmn with,

chamber, of a shaft having its axis coincident

-go} '

two disk-chambers set in line and plesentlng 9 g
outward in opposite direetions, and series of -
‘vents arranged at the inner end of each disk-

with the common axis of the two stationary

vent-plates, disks mounted on the shait to:

operate in the respective disk-chambers, and

series of buckets made on the innerfaces of the

disks and made to travel between or radially
outside the serics of vents, substantially as set
forth.

2. In a rotary engine, the combination, with
disk-chambers, shatt, vents, disks, and buck-
ets, arranged substantially as indicated, of a
steam-chamberlocated between the disk-cham-
bers, and openings made around the shaft, such
openings leading from the steam-chamber and
discharging into the inner series of vents,
thence discharging outward through all the
alternate series of vents and buckets to the
aforesaid disk-chambers, substantially as set
forth.

3. Inarotfary engine, the combination, with
two disk-chambers, shaft, vents, disks, and
buckets, and steam-chamber located between
the disk-chambers, substantially as indicated,
of an exhaust-chamber made in open relation
with disk-chambers, substantially as set forth.

4. Ina rotary engine, the combination, with
disk-chambers, shaft, and steam - chambels,
substantially as mdlcabed of a series of sta-
tionary vents located, 1(35pectwely, at the in-
ner end of each d-isl{-chamber In concentric
order with the shaft, and disks mounted on the
shaft to operate in the respective disk-cham-
bers, each disk having series of buckets made
onthe inner face thereof, to travel respectively
between or radially outside the series of vents,

I00 . .
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sald vents and uhe bucket passage-ways being |

seb in reverse curves, substantially as set forth.

5. Inarotary engine, the combination, with-

disk - chambers, shaft, and disk mounted on
5 the shaft, substa,ntlally as indicated, of two or
more series of statlonary curved Vents located,

- respectively, at the inner ends of the disk-
chambers, and buckets arranged inseries on the
inner faces of the disks, to travel between or

1o radially outside the different series of vents,

- said buckets being made to overlap the exit
end of vents of the next inner series to form

~ cut-offs for the latter, substantially asset forth.

6. In arotary englue, the combination, with

360,766 - 3

7. In arotary engine, the éombination, with
disk-chambers, vents, shaft, disks, and buck-
ets, substantially as indicated, of suitable

‘mechanism, preferably as shown, for adjust-

ing one or both of the disks lengthwise of the 24
shatt, substantially as set forth.

8. In arotary engine, the combination, with
disk-chambers and shaft and a steam-chamber
located -between the disk-chambers, of two or
more series of buckets which run between or 30
radially outward from corresponding series of
stationary vents, subst&ntlally as described.
~In testimony whereof I sign this specifica-
tion, in the presence of two witnesses, this 29th

15 disk-chambers, shaft, disks, and buckets, sub- ' day of November, 1886.

stantially as mdlcated of ﬂarmn' vents hav-
~ 1ng their smaller ends presentm ey oubward and
flaring passage-ways made between the buek-
- ets, sald passage-ways having their larger ends

20 presentlng outward substantially as set.forth.

JOSEPH H. DOW.

Witnesses:
CHAS. H. DORER,
ALBERT K. LYNCH.
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