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(No model.)

To all whom it maiy concermn.:

Be it known that I, Eveny WOLNER, a citi-
zenof the United bt%tes residingat Pittsbure,
county of Allegheny, : and State of Pennsylva-
nia, have invented certain new and useful Im-
provements in Steam-Turbines; and I do here-
by declare the tollowing to be a full, elear, and
exact description of the invention, such as will
enable others skilled in the art to which it ap-
pertains tomake and usethesame,reference be-
ing had to the accompanying drawings, and to
letters and figures of reference marked there-
on, which form a part of this specilication.

- The object of my invention is to construct
a Steam-turbine for transmitting power in
which the steam 1s effectively ‘lpphﬂd and
more than once utilized on the same wheel be-
being exhausted, and a further object
peing to so construct the parts that leakage
anc waste of the steam is prevented. These
objects I attain in the manner hereinafter de-
scribed, reference being had to the accom-
panying drawings, in which like parts are
similarly desig nated

Kigure 1 is a general elevation of the exte-
terior of the turbine and shatt with the bear-
Ings shown mounted on a bed-plate of ordi-
nary construction. Iig. 2 isa vertic al longi-

'

tudinal SECEI{}H thmuuh the steam-casing, the

steam-port ring, and the turbine-wheel on the
line 1 2 of Fig. 1. TFig. 8 is a similar view,
on alarger scale of apart of the outer stemn-
casing and the turbine- wheel; and Fig. 4 1s a
cross-section through the ste am-casing, the
hollow guides and _ the packing - rings, the
steam-port ring, and the rim of the t111*b1110-
wheel and its bucket.

I will now describe the detailed Gomtruﬂ-

tion of my steam-turbine.

IVIV invention COHSI‘SL% of an outer cir C"lll.:l]f‘

“casing A, cast or otherwise, which constitutes

the steam- chamber, the steam-port ring R,

packing-rings T, and the hollow packing-ring
guides (x. The steam-casing A is provided

with a steam-inlet or union I and with sup-

ply-ports &5, preferably but not necessarily
arranged symmetrically around the wheel

and auxilmly chambers O" and O° interme-
diate the high-pressure ports arranged around

“bed-plate D.

a, bucliet.

headless pin-screws 1., Fig.
- The steam-turbine W]lt"bl W 1s keyed on the

the periphery of the wheel, and with an ex-

“haust-passage or -union O, and also provided

with brackets C, by which it is secured to the
The annular steam-chamber A
surrounds the auxiliary chambers, and there-
by tends to maintain their temperature uni-
form, being only separated from the auxil-
1ary chambers by the walls 10 of the latter.
The steam - port ring R 1s provided with

obliquely-lying live-steam - st pply ports P,
leading the steam to the buckets B of the tur-

bine-w] heel W directly from the steam-cham-
ber A, and also with obliquely-lying ports P’
and P for the purpose of guiding the steam
into the chambers O and O° , located around
the turbine-wheel in the steam-casing A, and
with obliquely-lying poris P* and P* to lead
the steam again from the chambers (O’ and O°
into the buckets of the turbine-wheel W. It
will be observed that the inlet-ports PP and
ports P*and P*are comparatively narrow and
those P and P?are compar atively wide, while

those parts 8 and 9 of the ring between P and

P’ and between P* and P* are narrower than
The steam-port ring R is held in
its place within the steam-casing A by the

i'

shaft M, that rotates in the bearings I, and is
provided around 1ts rim with buckets of a rec-

tangular shape having bottoms ot cylindrical
form and larger than at the face of the rim,

as shown in Figs. 2, 3, and 4, lettered B B
B* 13’ B  Thesald b'ucla..e‘;fs n the wheel may

be formed by cores in the mold when cast and
!

finished with a milling-tool and the bottoms
bored out from side to side and with the ends
threaded. They are closed up by headless

screw -plugs Z, as shown in Figs. 3 and 4.

The buckets in the said rim of the wheel W
lie at an angle to the obliquely-lying ports in

the steam-port ring R in a direction most ad-

vantageous to cause the steam to reach the
bottom of the buckets with the fullest effi-
ciency of driving power. The packing-rings
T are provided with wedge-shaped flanges ¢

for the purpose of forming male parts to the
Sha,ped grooves 5, 6, aud T o'n"'the Sl(]OE of

the Stea,m p_mt Ilng h Emcl rim of the bur bme
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wheel W to insure steam-tight joints of the
said parts. Toobtain adjustment of the pack-
ino-rings T, they are provided with lock-nuts
and cone-pointed set-screws tapped into the
guides 3. The screws are screwed up acalnst

the back of the packing-rings T to cause the

~required tightness, and to maintain the posi-
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tion of the packing-rings in the guides (o they
are provided with the stud-bolts X, and by
screwing up the nuts on the said bolts the
packing-rings are rigidly fixed in the desired
position, as shown in Fig. 4. The guides G,
which are hollow annuli, are securely bolted
to the steam-casing A by the stud-bolts and
nuts 7, and within which are located the pack-
ing-rings T, with perfect-fitting surfaces In
contact with the said guides, and also with the
¢im of the turbine-wheel W by means of a
flange ¢ engaging a groove will still further
insure against any escape of steam from be-
tween the parts.

I have shown three grooves 5, 6, and 7, Fig.
4, the upper one between the steam-casing A
and steam-port ring R, the center one be-
tween the inner periphery of the steam-port
ring R and the turbine-wheel W, and the third
at the side of the turbine-wheel just beyond
the hottom of the buckets, as shown 1n Kig. 4.

The wheel is operated by the steam enter-
ing at the inlet-union 1 and filling the outer
circular casing A and passing through the
supply-port openings S to the inlet-ports I
in the steam-port ring R, where it enters the
nearest bucket in the wheel W-——say bucket B,
as shown in Fig. 3— and with the full pressure
of the steam on the bottom 7 causes the wheel
to revolve with its shaft in the bearings E.
Full live-steam pressure will remain on bucket
B until the rear edge of the bucket B has passed

the forward edge of the rib 8 in ring R, just

before which time there will be momentarily a
free passage from P through the bucket-port
P’ into O'. When the bucket has reached the
position B, steam has fully exhausted into O'.
The bucket then moves to the position B” to be
further driven, the steam-pressure on O’ hav-
ing' now been augmented by a fresh supply of
superheated steam from P, as above deseribed.

The bucket is then driven toward the position

B?: but in doing so there is momentarily a free

passage from O’ P?, through the bucket, pas-
sage P?to 0% thus augmenting the steam-pres-
sure in O to drive the bucket that is located
below the passage P*. -The bucket then passes
under another live-steam port P, and the op-
eration is repeated until the buckets 1n the
wheel arrive at the exhaust-port O’ in ring R,
whence the steam goes by union O to another
and second wheel and then to a condenser or
into the open air. The steam is thus prae-
tically triple-expanded, and after such triple
expansion its pressure is augmented by super-
heated live steam, this operation being accom-
plished a number of times in one revolution,

65 there being several sets of expansion-cham-

776,770

bers O’ O® between a number of peripheral

ports 9.

It is obvious that by increasing the width
of the ribs 8 and 9 T may use the steam by
triple expanding without augmenting the in-
termediate-pressuresteam in O’ by high-pres-
sure steam and without augmenting the low-
pressure steam in O° by intermediate-pressure
steam. In order to reverse the turbine, there
is a reversing-turbine on the same shaft, as 1s
customary.

It will be noticed in the drawings that the
casing with the turbine-wheel are placed in a
vertical position and the driving-shait 1n a
horizontal position; but the turbine-wheel can
just as well be operated in a horizontal posi-
tion with the driving-shaft in a vertical one.

Having thus described my invention, what
I claim as new therein, and desire to secure by
Letters Patent, 1s—

1. Inasteam-turbine, a hollow steam-casing

constituting the steam-supply chamber, hav-
ing a steam-inlet, steam-supply ports, inter-
mediate steam-chambers having passages for
the steam to the induction-ports without in-
terfering with the supply-ports, and an es-
cape-passage for the exhaust-steam, and cir-
cular V-shaped grooves to receive packing-
rings to form steam-tight joints, substantially
as described.

9. The combination, in a steam-turbine, ot
a steam-portring closely fitting within a steam-
casing and held in position by pin-screws, hav-
ing obliquely-lying induction and eduction

ports and having on the sides grooves to re-

ceive packing-rings to form jointly with the
steam-casing and the turbine-wheel steam-
tight joints, substantially as described.

3. The combination, in a steam-turbine, a
turbine-wheel having a number of cavities
therein of rectangular form at the periphery
and having cylindrical-formed bottoms with
their ends at the sides of the wheel and closed,
and being In an angular direction to the ra-
dius of the wheel, and having on the sides of
the rim V-shaped grooves to receive packing-
rings to form jointly with the steam-port ring
and the steam-casing steam-tight joints, sub-
stantially as described.

4. In a steam-turbine, the combination of
circular hollow rings secured by bolts and
nuts, to the steam-casing and forming guides
for adjustable circular packing-rings having
minor rings with wedge-shaped edges to form
male parts to fit into V-shaped grooves on the
sides of the wheel-rim, a steam-port ring, a
steam-casing, and adjusting-screws and set-

7Q

75

30

9o

95

100

IOS

110

I15

120

screws to set the packing-ring to secure

steam-tight joints, substantially as described.

5. In a steam-turbine, expansion-chambers
arranged in sets, each chamber having an in-
let and an outlet passage, a high-pressure
steam-inlet between adjacent sets of cham-
bers, and a turbine-whee] having peripheral
buckets cooperating with said passages, where-
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Ty alternate buckets will be acted upon by
steam at different stages of expansion, sub-

stantially as descr 1bed
6. Inasteam-turbine, the combination with
a turbine-wheel having a single line of buck-
ets: of expansion- chambers arranged in sets,
each expansion-chamber having an inlet and
an outlet port and high-pressure inlet-ports
between the sets of eh&mbers the buckets of
said wheel codperating with said ports to ra-
dially supply steam to the buckets and expand
the steam in stages, the expanded steam act-
Ing upon a,lternate buckets, subst*mtnl]y as
desm ibed. |
7. Inasteam-turbine, the combination with
a turbine-wheel having pmlpheml buckets; of
intermediate and low pressure steam- cham-
bers and a high-pressure steam-chamber sur-

rounding them and having a high-pressure

steam-port between each pair ot chambers,
and ports leading to and from each low and
intermecdiate stmm pressure chamber, sub-
stantially as described. |

8. In a steam-turbine, an annular steam-
chamber, a steam-port ring secured thereto,
oTo0Ves tormed at their ]Ul’lBtIOI] q turbmc-

| wheel codperating with the ring .;md having

lateral grooves as Well as grooves formed be—
tween the ring and wheel, a packing-ring hav-
ing three ﬂ&nﬂus secured at each side of the

- tur bme each ﬂ&noe entering a oroove s bh-

SLaJntmllV as deser 1bed

- 9. Inasteam-turbine, the combmatwn with
a turbine-wheel havmo buckets, means to
triple expand the steam  and augment each of

the two last stages of expansion by steam |

from the pmcedmﬂ stage and to cause the
steam to act at each stage of expansion upon
the turbine-wheel, substantmlly as described.

10. In a steam -turbine, the combination
with a turbine-wheel having buclets, means to

triple expand the steam and augment each of

the two last stages of expansion by steam
from the pr ecedmﬂ* stage and means to cause
the augmented steam at each stage to act upon
each buclxet successively, sub&tantmlly as de-
scribed. _
11. In a steam - turbine., the combination
with a turbine-wheel, of a steam-chamber

having supply-ports and auxiliary chambers

arY zmoed 1 sets of two, each chamber having
an 1niet and exhaust port, said ports codper-
ating with the wheel to expand steam at in-
termediate pressure in one.of the chambers
and then in the other at low pressure. said
steam acting on alternate buckets of the wheel
at each sLaae of the expansion, substantially
as described.

12. In a steam-turbine, the combination
with a turbine-wheel, of a Steflm-chambarﬁmm
1liary chambers mlanﬂed 1In sets of two, high-
pressure steam-ports between the sets of aux-

pansion, substanti
- 13. In a steam-turbine. the combination

each of the auxiliary cham

to the inlet-port of the adjacent auxili

iliary chambers, inlet and outlet ports differ-
Ing 1n area in mch of the auxiliary chambers,

sald ports codperating with the wheel and
chambers to triple expand the steam and cause
1t to act on the wheel at each stage of the ex-

ally as deser ibed.

with a turbine, a turbine-wheel having buck-
ets, a steam-casing having a high-pressure
chamber, and .:uullmrv dmm bers ¢ f.n*ra,],wed in
setsof twotherein and around the periphery of
the wheel, a port-ring between the wheel and
casing having high- -pressure steam-ports, and
ports to .:Ldmlt steam to and exhaust 1‘L _LI‘OIII.I
ICYS
between a high-pressure inlet- pmt anc the
next ELC]]‘LCBI]L port being less than the width
of a bucket, and the distance between the ex-
haust-port of one of the auxiliary cham.

ary
chamber also being less than the width of a
bucket, subsmntmllv as described. |
14. In a steam - turbine, the combination
with a turbine-wheel h.-;wmﬁ buckets, of an
‘mnulm' high-pressure %tmm ~-chamber, auxil-
1ary cha,mbels arranged in sets of two sur-

rounded by the high-pressure chamber, a port-

ring codperating with the chambers and bucls-
ets to triple e.},,pand the steam and cause it to
act at each stage of the expansion on the
wheel, and annular guides at each side of the
steam-chamber, and a flanged
sald guides cooperating with grooves at the
joint between the ports, su Js;tmm.;ﬂl " as de-
scribed. .

15. In a steam - tr.1;thrm‘fa.J the combination
with a turbine-wheel naving rectangular buck-
ets each terminating in a whndet of a SCrew-
plug in each end of the cylinder portion of
each bucket, substantially as described.

16. In a steam - turbine, the combination

with a turbine-wheel 11@1?’11:10 rectangular buck- -

bott{}m, of a
the bottom, a

ets each having a (3,3?1111{111@.:1*.
screw-plug to close each end o
steam-chamber around the pu 1D,
wheel, a hollow annular guide secured to each
side of
ring in each guide adjustable to mzcl from the

-Wheel., subst.mtm,lly s deseribed.
Inasteam-turbine, a turbine-wheel hav-

17.

, the distance

e

packing-ring in

hery of the

1e chamber and a tanged packing--
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ing rectangular buckets, each terminating in
a, cylmdrlcal portion, and means to close umll -

end of said cylindrical portion, SleSL.;Lllthtl]V'
as described.
In testimony that I claim the foregoing as

115

my invention I have signed my name In pres--

ence of two subser Ibﬂ]ﬂ witnesses.

EUGEN WOLNER.

Witnesses:
ARTHUR STAMBACH,
Harorp (. CREIGHTON.
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