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To all whom it may concern:

Be it known that I, Mappra J. HEwLETT, 2
citizen of the United States, residing at Kewa-
nee, in the county of Henry and State of Illi-
nois, have invented certain new and useful Im-
provements in Rotary ¥ngines, of which the
following is a specification, reference being
had to the accompanying drawings. -

My invention relates to rotary engines in-
volving the turbine prineiple, and has for its
object to provide certain improvements in en-
gines of this class by which the direction of
movement of the steam through the engine
may be reversed, consequently reversing the
direction of rotation of the engine. This,
broadly considered, is the principal feature of
my invention,
certain further improvements which will be
hereinafter pointed out. That which I regard
as new is set forth in the claims.

Referring to the drawings, Figure 1 is a
transverse vertical section of my improved en-
gine, and Fig. 2isa vertical section on line 2 2
of Fig. 1.

In the drawings, 10 indicates the base of the
engine, and 11 12 indicate standards or sup-
ports in which is journaled the shaft 13 of tue
engine. The form of the base and supporting
devices for the shaft may of course be of any
approveddesign. 14indicatesa pulley mount-
ed on a shaft 15 for transmitting power there-
from.

F G indicate rotary disks set a distance
apart and mounted upon and keyed to the
shaft 13.

H indicates a stationary disk arranwed be-
tween the disks F and G, as shown in Fw 1.
Said disk is fixedly secured to the cylinder of
the engine and is provided with transverse
passages adapted to register with the passages
in the disks F and G The passages in the
disk H are, however, not inclined. -

The rotary disks F and G are provided with
several series of inclined transverse passages,
the different series of passages being at dif-
ferent distances from the center. The first or

innermostseries of passagesisindicated by the
letter @, the next by 4, and the third by c.

Such

which, however, also includes

passages are formed by inclined blades impact
members suitably arranged in the disks, as
fully deseribed in my original application, Se-

‘rial No. 101,014, filed April 2,1902. The pas-

sages ¢ and ¢in each of the disks are inclined in
the same direction, while the passages 6 are op-
positely inclined, so that steam passing in op-
posite directions through passages a ¢ and b will
operate to rotate the dlsks in the same direc-
tion. By providing the passages a, b, and ¢,
as shown and described, a series of concentrlc
rings d, ¢, and £ is provided, as shown in Fig.
1, the ring # forming the rim of the Wheel.
Between the passages ¢ and the shatt 13 are
the hubs ¢ of the disks.

16* 17* indicate the heads of a cylinder in
which are inclosed the disks F and G, as shown
in Fig. 1, and 20 indicates a band which con-
nects the peripheries of said heads, forming
the intermediate portion of the cylinder. The
band 20 is suitably secured to the base 10. In
order to provide an exhaust-outlet, the band
20 does not extend entirely under the heads
16™ 17%, so that a central exhaust-passage 24
is provided immediately below the disks for
the escape of exhaust-steam into the base,
which is hollow and is provided with an out-
let-pussage 25, as shown in Fig. 1. It will
be observed that the heads 16* 17 are of some-
what greater diameter than the disks F and G,
so that an annular exhaust-chamber 26 is pro-
vided outside the disks, which exhaust-cham-
ber communicates with the interior of the base
through the passage 24, above described. The
head 16’1 is provided w1th a central hub 27,
which fitsupon the shaft 13, as shown in FIO'
1, said hub being prov1ded with an annular
passage 28, havmw ports 29, by which exhaust-
steam is admlbted from the passage 28 to the
engine. As shown in Fig. 1, the head 16" is
also provided with a series of baftle- -rings 36
37 88 39, respectlvely, which are concentrie-
ally arrancred in annular slots in the head 16*
and are movable transversely of the engine—
that is to say, perpendicularly to the head 16%

"The inner portions of said baffle-rings are

adapted to project into the cylmder and are
of such length that when they are in their in-
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nermost position they are adapted to bear
against the outer face of the disk F of the en-
gine. The rings 36 37 38 89 are provided at
their outer edges with heads 40, which are
inclosed in housings 41 42 43 44, annular in
form and adapted to overlie the slots in which
the rings 36 37 38 39, respectively, are fitted.
By this construction steam-chambers 45 46 47
48 are provided, in which the heads 40 of the
different baffie-rings move. The heads 40.fit
snugly in the different steam -chambers, so
that they perform the function of piston-heads,
as will be hereinafter exp]amed

The head 17" is similar in construction to
the head 16* and is provided with a series of
baffle-rings 49 50 51 52, which are similar to
the baffle-rings 86 87 38 39, respectively, but
are arranged to operate oppositely—that is to
say, when the baffle-ring 86 is in its outer-
most position the baffle-ring 49 is in its inner-
most position, and so on. Similarly adjacent
baffle-rings at either side of the engine are ar-
ranged to operate oppositely-—that is to say,
when the baffle-ring 36, for example, is in its
outermost position the bafile-ring 87 is in its
innermost position. The means by which this
is accomplished will be hereinafter described.

53 indicates the heads of the baffle-rings 49
50 51 52.

54 55 56 57 indicate housings which corre-

spond to the housings 41 42 43 44, respec-
tively, and form steam-chambers 58 59 60 61,
respectively.

The inner ends of the baflle-rings 49 50 51
52 are arranged to engage the outer face of
the disk G in the same manner that the rings
(ait the opposﬂze 81de of the engine engage the

isk F

62 indicates a le\ e by which the position
of the different baffle-rings is controlled. - Said
valve is provided with a valve-chamber 63, in
which are fitted pistons 64 65, carried by a pis-
ton-rod 66, asshown in Fig. 1. The pistons 64
65 are an‘moed adistance apart, as shown, so
that conSIderab]e steam-space is provided be-
tween them.

67 indicates a port which opens into the
chamber 63 between the pistons 64 and 65.
68 indicates a port which opens into the
chamber 63 between the piston 64 and the
adjacent end of the valve-casing. 69 indi-
cates a port near the other end of the valve-
casing, which opens into said chamber 63 be-
tween the piston 65 and the adjacent end of
the valve-casing. All the ports 676869 com-
municate with a suitable source of steam-
supply. It will thus be seen that the cham-

ber 63 is, in effect, divided into three separate
compartments I, J, and K, respectively, of
variable size and that steam is admitted to
the compartment I through port 68, to- the
compartment J through port 67, and to com-
partment K through port 69.

_70.indicates an inlet-pipe. which communi-
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cates with thie steam-inlet passage 28 and
also with ‘a port 71, opening into the cham-
ber 63 at a point between the ports 68and 67,
as shown in Fig. 1. 72 indicates a second
pipe, similar to the pipe 70, which communi-
cates witha passage 28"in the head 17*, which
is similar to the passage 28, and also with a
port 73, which opens into the valve-chamber
63 at a point hetween the ports 67 and 69.
74 indicates a branch pipe leading from pipe
70 to chamber 46 in the housing 42. 75 in-
dicates a similar branch pipe which extends
from pipe70 to chamber 48 in the housing 44.

76 77 indicate branchpipesleading from pipe

72 to chambers 69 71, respectively, in hous-
ings 55 57, respectively, the object being to

supply live steam to the different chambers

mentioned, as will be hereinafter described.
78 indicates a pipe which communicates
with the pipe 72 by a T-coupling 79 or other
suitable connection, which pipe extends down
parallel with the head 16*and is provided
with branch pipes 80 81,.connecting said pipe
78 with the chambers 45 and 47, respectively,
of housings 41 and 43. Similarly 82 indi-
cates a pipe which is connected by a T-coup-
ling 83 or other suitable device with pipe 70
and communicates by branch pipes 83 84 with

70

75

8o

85

90

chambers 58 and 60, respectively, in housings

54 and 56,

From the forecromcr desemptlon it will be
seen that whenever llve steam is introduced
into the engine through pipe 70 and passage
28 steam will also be supplied to chambers
46 and 48 through branch pipes T4 and 75
and to chambers 58 and 60 at the opposite
side of the engine through pipe 82 and branch
pipes 83 and 84. Similarly whenever live
steam is supplied through pipe 72 and pas-
sage 28" at the opposite side of the engine
live steam is also supplied to chambers 59
and 61 through branch pipes 76 77, respec-
tively, and to chambers 45 and 47 through

.pipe 78 and branch pipes 80 81, respectlvelv

As shown in Fig. 1, the ports’ 71 73, through
which steam is admitted to pipes 70 72, re-
spectively, are always separated by one or
the other of the heads of the pistons 64 or 65,
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and the arrangement is such that when the -

piston 64 moves to the left far enough to bring
the port 71 into communication with chamber
J port 78 is brought into communication with
chamber K, which then becomes the exhaust-
chamber. Similarly when port 78 is brought
into communication with. chamber J by the
movement of the pistons to the right port
71 is brought into communication with cham-

ber 1, which then becomes the exhaust-cham-

ber. The port 67, which communicates with
chamber J, is the main steam-inlet port, the
ports 68 69 being provided so that steam-

-power may be supplied in operating the pis-

tons 64 65 to reverse the engine. It will be
understood that suitable steam connections
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(not shown) are provided by whichsteam may
be directed into either of the chambers I or
K, and mechanism is also provided for regu-
lating the supply of-stean to either of said

chambers or to the chamber J. Any suit-

able throttle-valve may be employed forthese
purposes.

The operation is as follows: Assuming the
valve mechanism. to be in the position shown
in Fig. 1, if it be desired to operate the-en-
gine with the valve in such position the valves
controlling the admission of steam to cham-
bers I and X are closed, so that steam enters
chamber J only. FErom chamber J the steam
passes into pipes 70 and 82 and through pipe
70 to passage 28 and thence into the engine
through ports 29. Upon entering the engine
it passes laterally, first through the inclined
passages ¢ in the disks F and G, passing also
through the straight passage in the stationary
disk H. Itthen movesradially, passing back
throngh passages b, which, as already de-
scribed, are inclined . oppositely to the pas-
sages @. After passing through the passages
b the steam:again moves radially until it
reaches passages ¢, when it again moves trans-
versely, and finally is exhausted into exhaust-
chamber 26 and passes from thence through
passage 24 to the base of the engine. Steam
entering the cylinder is directed laterally
through the different passages, since when
steam is admitted through branch pipes 7475
to chambers 46 and 48 the pressure. thereof
upon the heads 40 of baffle-rings 37 39 forces
said rings in until they engage the disk F.
Consequently the steam entering through pas-

sage 28 and ports 29 is directed by the baffle-
ring 37 into the passages #. At the same time
the bafﬂe-rings 49 and 51 will have been forced
into the position shown in Fig. 1 by the steam
in the pipe 82, which is admitted to chambers
58 and 60 through branch pipes 83 and 84.
The baffle-ring 49 lies immediately over and
adjacent to the ports 29*, which lead from the
passage 28" into the eylinder of the engine,
and ‘when it is in its innermost position, as
shown in Fig. 1, it acts to close such ports to
prevent the admission of steam. The baffle-
ring 86 serves the same-purpose at the oppo-
site side of the engine, acting when in its in-
nermost position to close the ports 29. The
baftle-rings 36, 38, 50, and 52 are at this time
in their outermost position, being forced out
and held in such position by the steam in the
cylinder, which acts against their inner edges
and forces them out, inasmuch as there is no
steam in their respective chambers 45, 47, 59,
and 61, the pipes 72 and T8, which conduct
steam to such chambers, being at this time
connected with compartment K, which is then
the exhaust-compartment, as shown in Fig. 1.
It will be understood that the heads of the
baffle-rings being of greater area than the
inner edges thereof whenever steam is admit-

8

ted to the baffle-ring chambers said rings are
forced -in ‘and held in, notwithstanding the
constant pressure of steam against the inner
edges of said rings. It will be seen from the
foregoing description that the steam entering

through ports 29 follows a circuitous path un-

til finally exhausted at the peripheries of the
rotary disks, the baffle-rings 37, 51, and 39
serving to guide the steam through the dif-
ferent passages. If it be desired to reverse
the engine, the pistons 64 65 are adjusted to
connect the port 78 with the compartment .J

63

70

75

and the port 71 with compartment I, which -

then becomes the exhaust-compartment. This
admits live steam to pipes 72 and 78, forcing
in baffle-rings 36, 38, 50, and 52 and supply-
ing steam to passage 28" for admission to the
cylinder. At the same time, the steam being
exhausted from pipes 70 and 82, the bafiie-
rings 87, 89, 49, and 51 are forced out. The
result is that the steam entering through ports
29" passes transversely of the engine in a direc-
tion opposite to that indicated by the arrows
in Fig. 1, and the disks are consequently ro-
tated in the opposite direction.

85 indicates a connecting device by which
the pistons 64 and 65 may be adjusted by
hand. Said connecting device may be in the

form of a lever, or any other suitable device
. for the purpose may be employed.

The heads 16* 17" are preferably provided

" with aseries of radial partition-plates to prop-

erly direct the steam, as described in my origi-
nal application above referred to.

*The apparatus shown and described illus-
trates my invention in the best form at pres-
ent known to me; but I wish it to be under-
stood that my invention, broadly considered,
is not Hmited to the specific construction illus-
trated and described, as it may be embodied
in other constructions and forms of appara-
tus.. KExcept, therefore, in so far as the spe-
cific features of construction are particularly
claimed they are not to be regarded as essen-
tial to the .invention gener 1011137 set forth in
the broader claims. It should be understood,
also, that the term * lomry disk,” as employed
in the broader claims, is used in a generic
sense to indicate the rotary member through
which the transverse passages extend, whether
such disk be single or consists of a plurality
of members between which the stationary
disks or partitions extend.

‘While my improved engine is designed to
be operated by steam, any equivalent fluid
may be employed to operate it.

That which I claim as my invention, and
desire to secure by Letters Patent, is—

1. A rotaryengine comprlsmtr arotary dlsk
having a plurallty of series of inclined trans-
verse passages at different distances from the
center, bafile-rings at opposite sides of said
disk, said rings being adjustable to control
the direction of travel of the stéam, means
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for admitting steam at one side of said disk
for rotating it in one direction, and means for

admitting steam at-the opposite side of said

disk for:rotating it in the opposite direction,
substantially as described.

2. Arotaryengine comprising a rotary disk
having a plurality of series of inclined trans-
verse passages ab different distances from the

‘center, baflle-rings at opposite sides of said

disk, said rings being adjustable to control
the direction of travel of the steam, means
for admitting steam at one side of said disk
for rotating it in one direction, means for ad-
mitting steam at the opposite side of said disk
for rotating it in the opposite direction, and
means for automatically adjusting said baffle-
rings to direct the flow of the steam, substan-
tially as deseribed.

3. In a rotary engine, the combination of a
rotary disk having a plurality of series of in-
clined transverse passages, heads at opposite
sides of said disk, steam-chambers carried by
said heads, baffle-rings having heads fitted in
said steam-chambers, said baffle-rings being
movable to control the-direction of the flow
of the steam, a pipe for admitting steam at
one side of said disk, braneh pipesconnecting
said pipe with alternate steam-chambers at-op-
posite sides of said disk, a pipe for admitting
steam at the opposite side of 'said disk, branch
pipes connecting the latter pipe with alter-
nate steam-chambers at opposite sides of said
disk, and a valve controllincr the admission
of steam to said plpes, substantlally as de-
seribed.

4. In a rotary engine, the combination of a
rotary disk having a plurality of series .of in-
clined transverse passages, heads at opposite
sides of said disk, steam-chambers carried by
said heads, baffle-rings having heads fitted in
said steam-chambers; said baffle-rings being
movable to control the direction of the flow
of the steam, a pipe for admitting steam at
one s1de of sald disk, branch pipes connecting
said pipe with alternate steam-chambers at
opposite sides of said disk, a pipe for admit-
ting steam at the opposite side of said disk;
branch pipes connecting the latter pipe with
alternate steam-chambers at opposite sides of
said disk, and a valve controlling the admis-
sion of steam to said pipes, said valve being
arranged to exhaust the steam from one of
said pipes when live steam is supplied to the
other, substantially as described.

5. In a turbine, a rotary member having a
plurality of series of blades or 1mpact mem-
bers at different distances from its axisof ro-
tation, and movable rings for directing the

798,558

motive fluid from one series of blades to an-
other, and' for changing the order in: which
the different:-blades of each series are acted on
by the motive fluid, substantially as déseribed.
6. In a-turbine, a rotary member having a
plarality ‘of series of blades or impact mem-
bers at different distances from its axis of ro-
tation, and movable rings for directing the
motive fluid 'successively from: one-series. of
blades to the next, and for-changing the order
in which the different blades of'each seriesare

acted on by the motive flnid, substantially as -

described.

7. Th a turbine, a rotary member having a
plurality of series of blades or impaet mem-
bers-at different distances from itsaxis of ro-

tation, and ‘movable rings at opposite sides of *

said rotary member for directing the motive

flaid from one series of blades to another; and

forchanging at will the connections by whieli
the fluid is directed from oune-series of blades
to another, substantially as described.

8. In a turbine, a rotary member having a
plurality of series of blades or impact mems-
bers at different distances from its axis of ro-
tation, movablé rings at'opposite sides of said
rotary member for directing the motive fluid
successively from-one series-of blades to the
next, and means for actuating said rings to
alter the fluid:directing connections by which
the fluid is direeted from one series of blades
to the mext, substantially as described.

9. A steam-turbine; comprising a rotary
shaft, a plurality of concentric rings, one lo-
cated inside the other, bladeslocated inside the
inner of said rings, blades located inside the
outer of said rings, said blades being inclined,

respectively, in opposite directions, said shaft,

rings and blades being fast together, and a

valve movable longitudinally of said shaft for

controlling the direction of flow of the motive

fluid, substantially as described.

10. A steam-turbine, comprising a rotary
shaft, a plurality of concentric rings, one lo-
cated inside the other, blades located inside the
inner of said rings, blades located inside the
outer ot said rings, said blades being inclined,
respectively, in opposite directions, said shaft,
rings and blades being fast together, and
valves at, opposite sides of said rings and mov-
able longitudinally of said shaft for control-
ling the direction ot flow of the motive fluid,
substanmally as described.

MADDRA J. HEWLETT.

Witnesses:
C. R. STEVENS,
J. H. VaucHN.




