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~ To all whom it may concern:

.- the following is a specification. - . .
. bines which are actuated by the impact of an
10

- and in which the turbine-wheel is pr

- The-object of this invention is

15 ..
-+ pact-receiving devices an e es
- ‘'which the steam or other elastic fluid is di-
- rected against the wheel and exhausted there-
- fromwith a view of producing a turbine which
18 simple, compact, and durable in construec-

20

~ .its sides and at its peri
- which receive the impact. - . .
_ 1s to improve
the construction and arrangement of the im-

by

. JULIUS H. 0. BUNGE, OF BUFFALO, NEW YORK.

- R jspééi'_ﬁbatid;_'of-'mft'élzs Patent, '

© . Applicstion fled May 6,105, Serial No. 360,084,

" . ; . L4 - .

subject of the Queen of the Netherlands, re-

siding at Buffalo, in the county of Erie and |

State of New York, have invented a new and
‘useful Improvement in Turbines, of- which

n relates to that class of tur-

elastic fluid under pressure, usually steam,

the devices

- tion, economical in consumption of steam,

~ highly efficient in operation, and free from

- =
[

end thrust.

" side by side in its peripheral face and also

~rows of buckets in its side faces, nozzles which

~ deliver the steam primarily to the side buck-

. ets,and fer_a,ss_al es which receive the steam es-
30

caping from the side buckets and conduct

- the steam to the outer -’E)lorti‘ons of the rows

~ of peripheral buckets, while 1L
- ner portions.of the rows of peripheral buckets |

35

~ of three sheets,

ile the adjacent in-

from.
In the accom

o ‘theimproved turbine, partly in section. Fig.

40

45

218 a{ vertical transverse section.of the lower

portion of the turbine in line 2 2, Fig, 1.

-3 1s & fragmentary side elevation of.the tur-
- bine-wheel, partly in section and on an en-
~ larged scale. Fig. 4 is a section through a |

‘pair ofithe peripheral buckets in line 4 4, Fig. |

-3. - Kig. 51s a sectional s'de elévation show-

- ing the turbine-wheel partly in section and.

lon of the turbine in line 2'2, Fig, 1.. Fig.

- showing parts of the casing and steam-chests,

© thesection through the latter being taken in
. line 5 5, Fig. 6. Fig. 6 is a plan of the tur-

bine-wheel and a horizontal section through

- the casing in line 6 6, Fig. 5. Fig. 7 is an ele-

~ vation showing the inner faces of the steam-
- chests. * Fig. 8 is a vertical transverse sec-

tion through the upper portion of the turbine
wheel and casing on an enlarged scale. Figs. | diate row of buck ‘to-the outer- -
9, 10, and 11 are horizontal fS'BCtions.ithrqugh_ | most row "Qf side buckets F?. . The delivery

whe rovided at:
phery with devices

__ roved turbine comprises, briefly.
. stated,a wheel which has two rows of buckets.
-steam require. . -

anying drawings, consisting’
1gure 1 1s & side elevation of

- Patented July 31,1908,

 UNITED STATES PATENT OFFICE.

To all who ' conce .. - lone of the étQ'am—chéSts. and itsllpa,s's'ages -i]_i |
" Beit known that I, Jurius H. O. BungE, a

lines 99,10 10,and 11 11; Fig. 8, respectively.

 Like letters of reference refer to like parts
1n the several figu R

- _A represents the horizontal turbine-shaft,
which 1s preferably made in two sections ar-
-|.ranged 1n line and each having at-its inner

res. - .

end a head or disk a, Fig. 2.

B represents the turbine-wheel, which is’
‘secured to the shaft, preferably, as shown, by
“being arranged between the disks ¢ and bolt-

60

ed thereto. The wheel B isarranged inacas-

.| ing which is preferably composed of an upper .
part C and alower part-C’, joined by horizon-
tal flanges ¢.- This casing is provided with
-steam-chests on both sides, and such chests: =

are preferably provided on both the upper

and lower parts of the casing, as shown, D rep-
‘resenting the upper chests and E the lower
chests. The upper chests are provided with
|.an inlet d and the lower chests with anh inlete
for the steam. - The wheel B is provided, as
shown, in each side face, near its periphery,
-with several concentric rows of buckets,
‘three rows F ¥’ F? being shown, and in its pe-
‘Tipheral face with two rows of buckets G, ar-

ranged side by side. These buckets prefer-
ably increase in size from the innermost row -
of side buckets F to the -peripheral row of
buckets G'in such proportion as the succes-

~sive degrees of expansion and velocity of the

75

. Bach steam-chest is provided with one or
-more steam-nozzles f, Figs. 8 and 9, which de-
‘| liver the steam against the innermost row of . -
side buckets F. ' These nozzles diverge to
‘ward the wheel to cause the proper expan-
sion of the steam and are arranged obliquely
1n the direction in-which the wheel rotates, as
{ shown in Fig. 9; the buckets F' to which they
direct ‘the steam being similarly inclined. .
‘These nozzles are arranged to’ deliver the

95

steam against the inner half of each bucket,

B

leaving the outer half free for the escape of

‘the steam therefrom, as shown in Fig. 8.~ =
- The mner wall 7 of each steam-chestispro-
vided with a U-shaped steam-passage 1/, %ig. -
8, which receives the steam escaping from the -

outermost portion of the innermost-row F of

side buckets and delivers such steam to the =
1nnermost portion of the next outer or inter- =~
‘mediate row F’ of side buckets, and with a

similar U-shaped. steam-passage 7?2 - which

conducts the steam in like manner from the
intermediate row of buckets F’ to the outer-

Ibo

rog

I10-

30:-_"' .

90



-2

10

20

portions of the steam-passages f’ f* are pro-
vided with oblique partitions %, Xigs. 8 and

10, which direct the steam properly against
the buckets. Kach steam-chest 1s further

provided in its inner wall with a steam-pas-

sage [, which receives the steam from the

“outermost portion of the outermost row of

side huckets F? and conducts the steam to
the outermost portion of the corresponding
row of peripheral buckets (5, leaving the 1n-
nermost portion of the peripheral buckets
free for tEe exhaust. The outer or periph-
eral portion m of each steam-chest overlaps
the outer portion of the peripheral face of
the wheel, and -the delivery portion of each
passage [ is formed in this overlapping part
of the steam-chest, Figs. 2, 5, and 8 The
delivery portion of the passage [ 1s provided
with oblique partitions [/, which E;mperly d1-
rect the steam against the peripheral buck-
ets. The inlet and outlet openings of the
steam-passages f f’ and [ are segmental 1n

~shape and correspond with the respective

25

rows of buckets, as represented in Fig. 7.
Each bucket has preferably the form of a

~ broad and shallow pocket or recess which ex-

tends from the surface of the wheel at an ob-

lique angle into the wheel and which has 1ts

- bottom rounded or concave in the direction

30

of the width of the bucket, as represented 1n
Figs. 3 and 4. The rounded or concave bot-

tom permits-the steam to pass through the

- bucket from the.inlet to the outlet side there-

35

40

- ripheral face of the wheel to a greater or

50

55

60

65

of without obstruction. These buckets are
readily cut in the wheel by means of rotary
milhng-tools. . -

~ Each steam-chest is preferably provided
in its outer wall with a separate valve n, If1gs.
8 and 9, for each nozzle f, so that any 1ndi-
vidual nozzle or any desired number of noz-

zles can be closed, if destred, thereby per-

mitting the steam-supply to be regulated

without throttling the steam. o
The casing is provided with an exhaust-
passage O, which extends around the lpe-
ess

extent and communicates between the pe-
ripheral portions m of the steam-chests with
the- adjacent inner portions of the two rows
of peripheral buckets (3, so as to receive the
exhaust - steam therefrom. The exhaust-
steam is preferahly conducted from the pas-

sage O directly to a condenser P, Figs. 1 and

2 “or is otherwise discharged in any suitable
manner. - |

- The steam passes through the perip'her‘a,l‘

buckets from their outer to their inner por-
tions. and emerges Into the exhaust-pas-
sage from both sides of the annular ridge
which separates the two rows of peripheral
buckets. There is therefore little or no tend-
ency of the steam 'to wear out the buckets.
Any wear which may occur in these buckets
by the action of the steam will tend to keep
the ridge between the two rows of buckets

s

q

which direct the elastic motive fluil

|

827,141

clear and sharp. A free and steady escape of
the exhaust-steam is msured at all times and

whirling of the steam and the loss in effi-

ciency resulting therefrom when the steam 1s
directed against the ridge and emerges from
the outer halves of the buckets are avoided.

The operative area of the wheel 1s com-

p&rative y large and located very advanta-

ceously at and near the periphery of the
wheel, the steam acts in several stages of ex-

ansion and its energy is gradually absorbed
Ey the successive rows of buckets 1n a very
advantageous manner, the wheel runs with-
out end thrust as the pressures on 1ts sides
are balanced, and the width of the wheel and

the distance between the bearings of the
shaft are comparatively small, rengering the

turbine very compact. The number of rows
of side buckets may be reduced or increased,
as circumstances may require.

I claim as my invention—

1. The combination of a turbine-wheel

having its peripheral face provided with rows
of buckets arranged side by side, and supply-
passages for the elastic motive fluid which
direct the fluid to the outer portions of the
rows of buckets and leave the adjacent inner
portions of the buckets free for the exhaust,
substantially as set forth.

2. The combination of a turbine-wheel
having its peripheral face provided with rows
of buckets arranged side by side, passages
to the
outer portionsof therowsof bucketsand leave
the adjacent inner portions of the buckets
free, and an exhaust-passage covering the
adjacent inner portions of said rows of buck-
ets, substantially as set forth.

3. The combination of. a turbine-wheel
having buckets in its side faces and having
its Eeripheral face provided with rows of
buckets arranged side by side, nozzles which
direct the motive fluid to the side buckets,

assages which conduct the fluid escaping
om the sidebuckets to the outer portions of
the peripheral buckets, and an exhaust-pas-
sage which covers the inner portions of the
peripheral buckets, substantially as set forth.

4. The combination of a turbine-wheel
having side buckets and having 1ts peripheral
face provided withbucketsformed by recesses
extending obliquely into the wheel from the
surface thereof and having their bottoms con-
cave 1n the direction of their width, nozzles

i which direct the motive fluid against the

side buckets, and passages which direct the
fluid from the side buckets to the peripheral
buckets, substantially as set forth.

-5, The combination of a turbine-wheel
having its side faces and its peripheral face
rovided with concentric rows of buckets
ormed by recesses extending obliquely into
the wheel from the surface thereof and having
their bottoms concave in the direction of
their width, nozzles which direct the motive
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o ﬂu1d ‘g emst the i inner pertlcn cf the inner--
- - most row of buckets, passages which reeeive
‘the fluid from the outer portion of the inner-
most row of side buckets and conduct the.
fluid to the next outerrow of side buckets,
~ and passages which conduct the fluid from the_

~ outermost row of side buckets to the pe-
rlpherel buckets, substantially,as set forth,

6. The ccmbmetlon of a-turbine-wheel

hevmg buckets in its side facesand in its’ pe-
‘ripheral face, a casing surrcundmg the wheel,

~ chests secured to said - casing, and nozzles

-+ . and passages within the chests for directing
~ the motive fluid to the side buckets and from

15 the latter to the perlpherel buckets sub-_

o 'stentlelly as set forth:

o hevmg concentric rows of buckets in its side
-~ faces, an inclosing casing, and a
20

7. The combmetmn cf a turbme Wheel

| flui
buckets, an -
ranged between the overlapping pcrtlons of o

35

chest de-
techebly secured to said casing end hevmg 1n.
- its inner wall a nozzle which directs the motive
- fluid to the innermost row of buckets, and
'+ passages which receive the fluid from the in- |
“nermost row of buckets and direct it to the

s

leedmg

an exhaust-passage which is ar-

sald chests, substantially as set forth’

-Ioverlep the cuter portlcns cf seld buckets eud 3 o
are dprcwded with passages for the motive
to the outer portions of said =~

9. The combmetlcn of a. turbine - Wheel.- ;

vided with passages for conducting the

-_ha,vmg buckets in its side faces and rows of -
buckets arranged side by side in its peripheral
face, an inclosing casing, chests secured to
1 said casing and provided with nozzles which o
“direct the motive ﬂuld to the side bucketsand .
with outer portions which overlap oy
‘ripheral face of the wheel and which are iﬁu'c(-i-- SR

uid
| from the side buckets to the outer portions of
‘the rows of peripheral buckets, and an ex-

40"

the pe--

heust—%essege which commumcetes with the

ace

etween the overlapping portions of ) R
the chests and with the inner adjacent por-
‘tions of the penpherel buckets, substentlelly
~as set forth.

50__.

Wltness my hend thls 3d dey of Me'y, -

-".1905
next outer row of buckets subetentlelly a,s' -_

- set forth, | N
. 8. The ccmbmetlon cf a turbme wheel:
- having its peripheral face provided withrows | .
‘_cf buckete erranged side by mde chests whlch |

JULIUS H O BUN GE

Wltnesses | SRR
EDWARD C. HARD
C B HORNBECK
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