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1o all whom it may concern: -

Be 1t known that I, Cart J. MELLIN, 2
citizen of the United States, residing at
Schenectady, in the county of Schenectady
and State of New York, have invented a cer-
tain new and useful Improvement in Fluid-

Pressure Turbines, of which improvement.

the following 1s a specification.

This immvention relates to turbines adapted
to be operated by steam or other fluid pres-
sure, and more particularly to that type of
turbine in which the wheel or rotatable part,
1s composed of a series of thin plates or
vanes rigidly secured together with narrow
spaces between the same, and mounted to

turn with the shaft, the object being to pro-

~ vide additional deflecting surfaces against
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- the plates, against which it operates by ad- -
hesion, and impinges against the surfaces

30

3D

which the steam may impinge, and thereby
increase the efficiency of the turbine.

According to my improvement, a large
K1g. 2, a transverse section of the same ; Fig.

number of spacing pieces in the form of

buckets or other shapes are rigidly secured

between the plates of the wheel, and so ar-
ranged, with reference to location and shape
that the steam or other fluid as it is delivered
1n jets from nozzles directed tangentially
passes through the narrow spaces between

of the bucket spacing pieces at such an angle
as to be deflected from one to another on the
general spiral course of the fluid from the
nozzles, until it ultimately escapes at the
outlet at the center of the wheel. In.this
way the fluid is not abruptly checked at any

~one bucket, which might produce more or
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course, as it is de _
another, whereby the energy of the

less shock, but 1s gradually retarded on its
lected from one surface to
luid 1s
gradually absorbed, thus allowing a slower
speed of the wheel, but at the same time
taking up substantially all of the energy of
the steam or other fluid by the time it reaches
the exhaust at the center of the wheel. .

- The bucket pieces may be substantially

crescent shaped with the outer surface con-
cave and the inner surface convex, or both

~surfaces formed of planes meeting together
at an obtuse angle at the center, and may

be arranged in radial rows between the plates
of the wheel, the buckets of adjacent rows
being staggered, or arranged according to

any other preferred design, as desired. The

radial arrangement of the aforesaid shaped

buckets 1s particularly adapted for reversi-

ble turbines, the surfaces being'sq disposed

-
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that the steam in passing in either direction

through the wheel will be deflected repeat-

edly from one surface to another, that is be-
tween the inner or outer surfaces, or both
inner and outer surfaces of the buckets. |
Any desired number of plates with the
interposed bucket spacing pieces may be
connected up together in this manner, and
any number of fluid pressure nozzles of any
suttable shape may be arranged around the
wheel.  When a large number of stch plates
are built up together for producing a turbine
of high power, the series of plates may be
divided up into a plurality of sections by
stationary walls extending between said sec-
tions, each of which may be provided with
a separate nozzle or set of nozzles. N
. In the accompanying drawings: Figure 1
15 a longitudinal section of the upper half
of a turbine embodying my improvement ;

3, a longitudinal section showing a slight
modification; Fig. 4, an end elevation of
the same; Iig. 5, a transverse section of a
portion of the same upon a larger scale, and

showing the modified form of buckets; and

Fig. 6, a plan of a portion of the rotatable
elemént comprising the disks and bucket
pieces. -

According to the construction shown in

Ifigs. 1 and 2 of the drawings, the wheel is

built up of two sets of plates or disks, 6,

there being, in this instance, four plates in
each set, rigidly bolted together and mount-
ed on the shaft, 7, within the casing 11. The
plates are preferably formed of thin metal,
and are separated by narrow spaces within
which are rigidly secured the bucket dis-
tance pieces, 8, which are formed substan-
tially crescent-shaped and arranged in radial

~rows, the adjacent rows being staggered, as -

shown.. The shape and arrangement of

these bucket distance pieces may be changed
- to smt different conditions, the object being

that the steam shall impinge with a glancing
blow and be repeatedly deflected from the
surface of one bucket to the surface of an-
other until substantially all of the energy
1s absorbed from the steam at the time it

reaches the exhaust at the center of the

wheel. ' '
Where a plurality of sets of disks are em-

ployed, there may be one or more stationary
~division plates, 14, fixed to the casing and

extending in between the disks of adjacent

sets, and the bucket pieces may also be
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mounted on the face of the 1‘btﬁtab1;é".(iis_l{s'

adjacent to the fixed division plates, 14, and
the walls of the casing. -

The casing is provided with an exhaust
pipe connection, 12, and jet nozzles, 13 and
132, for driving

“ward or a reverse direction.
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gystemn. of the wheel. _
of circuinferential rows or rings of bucket
pieces may be employed to most efficiently
utilize the energy from the steam, and In
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“to the outlet.

" In the modification shown in Figs. 3 to 6
inclusive, the bucket pleces, % are ImOTe
shallow and the outer surface, instead of
being concave, is formed of two substan-

~ tially plane gurfaces inclined at an obtuse
. angle 'to each otaer. _ _
similarly formed, thus making two tapered

The under surface 15

wihgs extending in opposite directions from
the apex of the bucket piece and adapted to

vive a ‘geéntle deflection to the incoming

stedm ‘ds ‘it passes from one bucket. to an-
othier, whereby substantially all shock 1s
eliminated. = S |

“Tle buckets of the successive radial rows

should be gpaced with a progressive pitch
from the periphery toward the center of the
- wheel whereby

the steam travels from the
injecting nozzle in a spiral path from one
bucket to the next'down through the wheel

row of buckets the wings upon the side op-

1)0'Siife;thle inlet may be cut away, as indi-
cated 4t 8¢, 8o that the steam from the inlet’

nozzle will not be thrown out against the
casing, but will be deflected into the bucket

L

r

bucket engaged

W heel.

As indicated in Figs. 3 and 4, several sets
of forward and reverse.jet nozzles, 13 and
182, ‘may be placed around the periphery
of ‘the wheel and they may also be lo-

cated 'in ‘such positions that each nozzle

ing ‘disks “of ‘the wheel, so as to dis-
“charge into the two ‘bucket channels upon
both -sides of the disk, and by arranging the

team around the inner surface of the cas-
ing, longitudinal ribs, 9,
intervals, ‘which will

4!
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‘steam into the bucket system of the wheel.
~ "When the steam or other fluid upder pres--
gure is admitted through the noz zle Or NOZ-
zles for ‘driving the wheel, 1t passes through
‘the narrow spaces between the disks, 6, and-
exerts considerable force to turn the wheel

simply by

faces of the buc _
deflected back and forth between the inner
“and outer surfaces of the various buckets, on
~its general gpiral course between the disks
to the center of the wheel, where 1t escapes
through exhaust pipe connection, 12. These
repeated deflections of the steam upon the 75
surfaces of the buckets assist in gradually

the wheel either in a for-

In the outer circumferential

Any desired number

order to take out the final inertia, the last
. by the steam in the various
spiral paths may be provided with a curved
pockét, 8, for deflecting the steam backward
or in the opposite direction as 1t discharges
to the exhaust thirough the center of the

siiccessive sets of forward and reverse noz- -'
zles “alternately, the same bucket channels
are tised when running in either direction.

~ In order to prevent a free circulation of

, may be provided at = fac
serve to deflect the to another.

6. In a fluid

1,154,648

ket pieces, and is repeatedly

~the adhesion or friction of the
fiuid upon the surface of the digks, but 1t
also impinges at an angle against the sur--

0

absorbing the energy from the steam and

oreatly increase the efficiency of the turbine.

" The construction shown in Figs. 1 and 2

seidentical with that of my prior pending

80

application Serial No. 871,400, filed Novem-

ber 10, 1914, which is a renewal of original

4

application Ser. No. 708,812, filed July 11,
1912,

T claim as my invention and desire to se-
cure by Letters Patent: o

1. Tn a fluid pressure turbine, the combi-
fation of a casing, a tangéntial admission

nozzle for the fluid, a plurality of rotatable o

disks rigidly secured together -with marrow
spaces between the same and having a cen-

tral ‘exhaust outlet, and bucket distance

90

pieces having' deflecting surfaces rigidly se-

cured between said disks. o
9. In a fluid pressure turbine, the comba-
nation of a casing, a plurality

disks rigidly secured together with narrow

-
.

secured ‘between said disks and having sur-

faces disposed at an angle to the direction
of the ﬂuidffor d%ﬂ'egqting the same to other

surfaces.

3. Tn a fluid pressure turbine, the combi-

nation of a casing, a plurality of rotatable ~
105

digks rigidly secured’ together with narrow

spaces between the ‘same, and bucket pieces

of rotatable

spaces between the same, and ‘distance pieces

100

between said disks and having outer inclined !

surfaces and inner inclined surfaces adapted

to deflect the fluid. .~
4. Tn a fluid pressure turbine, the combi-

2110
nation of a casing, a plurality of rotatable
disks rigidly secured together with narrow
m - su , ~ spaces between the same, and bucket pieces .
_is 'in ‘the plane of one of the support- . ks,

secured in radial rows between said disks. = - -

5. In a fluid pressure turbine, the combi--

- N #

bucket pieces rigidly secured in ‘the spaces

faces for de

between said disks and having inclined sur-.
ecting the fluid from one bucket

. a fluid pressure turbine, the combi-
iiation of 4 casing, a plurality of rotatable

115

nation of a casing, a rotatable shaft, a plu-
rality of disks rigidly sectired togetheér and-
‘mounted upon’ said shaft, a tangential noz- -
“yle for delivering fluid through the spaces

" between the disks, and a plurality of rows of

120
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disks rigidly secured to gether with narrow
spaces between the same, and a plurality of
rows of bucket pieces. secured between said o
disks, sald buckets being formed with oppo- 130
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sitely tapering wings having inclined sur-
faces for deflecting the fluid from one bucket
to another.

(. In a fluid pressure turblne, the combi-
nation of a casing, a plurality of rotatable
disks rigidly secured together with narrow
spaces between the same, bucket pieces hav-
ing oppositely tapering wings secured be-
tween said disks, and tangential nozzles for
delivering fluid to the buckets, the outer

buckets having one wing cut away.

8. In a fluid pressure turbine, the combi-
nation of a casing, a plurality of rotatable

disks rigidly secured together with narrow

spaces between the same, and bucket pieces
secured between said disks and having in-
clined surfaces for deflecting the fluid from
one bucket to another, the 1mner buckets be-
ing provided with curved pockets for the
final deflection of the fluid.

9. In a uld pressure turbine, the combi-

Copies n.f this patent may be obtamed for five cents each, by addressmg the “ Commissioner of Patents, .

5

nation of a éasing, a plurality of rotatable
disks rigidly secured together with narrow

spaces between the same, bucket pieces se-

cured between said disks and having 1n-
clined surfaces for deflecting the fluid from

- one bucket to another, and tangential nozzles

located 1n the planes of the respective disks

for delivering fluud into the spaces at both -

sides ther eof

10. In a fluid pressure turbine, the combi-
nation of a cylindrical casing having longi-

tudinal ribs upon its inner sur_face a plu-

rality of rotatable disks rigidly secured to-
gether with narrow spaces between the same,
and bucket pieces secured between said disks

“and having inclined surfaces for deflecting

the filmad fl om one bucket to another.
| CARL J. MELLIN.
Witnesses:

W. R. WARNER,
A. S. FowLEer.

Washmgton, D. C.”
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