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My invention relates to elastic fluid tur-
bines and more particularly to elastic fluid
turbines of the impulse type, which comprise
“a series of nozzle diaphragms which divide

5 the turbine into stages and bucket wheels -

carried by the turbine shaft and located in
the sticcessive stages. = In such turbines, as
is well understood, the nozzles serve to direct
the elastic fluid to the buckets of the succes-
“"10 sive stages.

‘In the operation of such ‘t'urbi‘nes, leakage -

elastic fluid, such as that which leaks through
the shaft packings, finds ‘its way into the
spaces between the diaphragms and the webs

15 of the wheels, which leakage elastic fluid

flows radially outward toward the main
stream of elastic fluid passing through the
nozzles and buckets. The velocity at which
the leakage fliid strikes the main fluid flow
20 is increased over its ordinary velocity by fric-
tional ‘contact with the fast moving bucket
carrying wheel and, if permitted to flow di-
“rectly into the main elastic fluid stream,

causes distiirbances and cross currents, thus.

25 f)ending to_decrease the efficiency of the tur-
ine.

- The object of the present invention is to
reduce to a minimum, or prevent altogether,
losses due to the leakage elastic fluid imping-

30 ing with the main stream and at the same
time provide means whereby the leakage fluid

is fed into the main stream on the discharge
-side of ‘the buckets so as to take advantage
of the energy stored in the leakage fluid.
35 -
working passages are shielded from all dele-
terious cross currents, and means are pro-

vided whereby the leakage elastic fluid is

introduced into the working passage in a
path substantially parallel to that of the
main fluid flow so that no disturbances in
the fluid flow will arise.- ‘ '

I prefer to shield the working passage by
forming - integral with the bucket - bases,
skirts  on the inlet and outlet sides. By
skirts, I means projections formed integral
with the bucket bases. These skirts, cooper-
ating: with adjacent diaphragms, prevent
cross currents from entering the working
50 passage.  Just below: the skirt means are

40

45

In accordance with my invention, the-

provided so that the leakage fluid may flow
from the inlet side to the-outlet side of the
buckets. I prefer to cut grooves in the edges
of the bucket bases to form this passageway,
although it may be formed in other-ways.
Cooperating 'with the skirts on-the outlet
side of the bucket is the adjacent diaphragm
which is curved so as to permit the easy ‘en-
trance of the leakage fluid into the working

- passage.

For a more detailed deseription of my in-
vention reféerence may be had to: the draw-
ings in which Fig. 1 isa section of a part of
the turbine embodying my invention; Fig.
92 is a perspective view of a single turbine
bucket showing a groove cut in its edge just
below the skirts; and Fig. 8 is a detail view
of -a modification. h

- Referring to the drawings, a bucket carry-

ing wheel is shown at 5, supporting buckets
6 between the diaphragms 7 and 11, the dia-
phragm nozzle partitions being indicated at
7= and 11° Protection of the working pas-
sage is afforded by means of skirts 8 and 9
formed. integral with the bucket bases, the
skirt 8 being on the inlet side and the skirt
9 being.on the outlet side.. By the working
passage, 1 mean the passage wherein the
fluid reacts on the curved working portions
of the buckets. o
The diaphragms 7 and 11 are secured to
casing member 18 and at the lower ends of
the diaphragms a usual form of shaft pack-
ing is shown at 14 ‘and 15, and balancing
holes for the wheel aré shown at 16. - A cer-
tain amount of elastic fluid will escape and
flow into the space between the diaphragms.
The pressure of the entering leakage fluid

“and the pumping action between the elastic

fluid and the wheel 5 travelling at a high

_rate of speed, causes the leakage elastic fluid

to flow to the outermost part of the wheel at
a considerable velocity. The skirts formed
on the buckets prevent these cross currents
from impinging on the main fluid flow in the
working passage and also prevent the un-
desirable ‘disturbances which: ‘give rise to
losses. - The bucket efficiency is thus main-
tained higher than it would be without my

invention. In.order to permit the leakage
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elastic fluid to flow from the inlet side to the
outlet side, passages 10, or suitable ventilat-
ing openings are provided below the skirts.
The outwardly travelling leakage elastic
fluid is thus directed by the skirt 8 into the
passages 10 and through the passages to the
outlet side. The easy entrance of the leak-
age elastic fluid into the working passage is
obtained by slightly rounding the entrance
edge of diaphragm 11 as is shown at 12. The
rounded edge of diaphragm 11 cooperates
with the skirt 9 so that the leakage elastic
fluid may enter the main stream substan-
tially parallel thereto as illustrated.
Instead of forming the skirt 8 as a part of
the bucket structure, I may form it as a part
of the diaphragm structure, and this arrange-
ment I have illustrated in Fig: 3, wherein the
skirt is shown in the form of a strip 18 set
in a groove in the diaphragm and serving to
deflect the leakage elastic fluid to passages
19 which correspond to-the passages 10 in
Figs.1and 2. Otherwise, the structure may
be the same as that shown in Figs. 1 and .
However, in Fig. 3, a skirt corresponding to
skirt 9 has been omitted as such a skirt may
or may not be used as found desirable. In
Fig. 3, the turbine wheel 20 is shown as be-
ing formed integral with the shaft 21 and
the wheel is not provided with balancing
holes. My invention has special utility in
connection with a construction of this type,
because with such a construction all the leak-

- age steam must find its way from stage to

stage by passing around the peripheral por-
tion of the wheel since, due to the absence
of balancing holes, none can escape through
such holes. .
By my invention the damaging cross cur-
rents may not cause disturbance in the work-
ing passage and at the same time all leakage
elastic fluid reenters the main fluid flow on
the outlet side of each row of buckets. The
leakage elastic fluid enters the main stream
substantially parallel to its line of flow and
disturbances that occur are negligible.
While I have described the particular em-
bodiment of my invention and certain ap-
paratus for carrying it.into effect it will be
obvious to those skilled in the art that many
modifications may be made without depart-

~ing from my invention and I therefore aim
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in the appended claims to cover all such
modifications as fall within the true Spirib
and scope of my invention.

Whas I claim as new and desire to secure
by Letters Patent of the United States is:

1. In an elastic fluid turbine having alter-
nate rows of stationary and movable fluid
directing elements providing a working pas-
sage for the fluid, skirts formed intecral
with said elements to substantially shield the
working passage from cross currents, means
comprising ventilating openings whereby
leakage fluid may flow from the inlet side

1,819,864

of said movable fluid directing elements to
the outlet side, and means permitting the
leakage fluid to reenter the working passage
substantially parallel thereto.

2. In an elastic fluid turbine, a structure
comprising a diaphragm and a rotor having a
row of buckets, said buckets having bases at-
tached to the rotor and provided with pas-
sages, means forming a part of said strue-
ture for directing leakage elastic fluid to said
passages, and means forming part of said
structure permitting the leakage elastic fluid
to reenter the working passage substantially
parallel thereto.

3. In an elastic fluid turbine having sta-
tionary and movable fluid directing members
providing a working passage for the elastic
fluid, a skirt on one of said members pro-
jecting therefrom in a direction substantially
parallel to the flow of the elastic fluid in the
working passage, the free end of the skirt
being in proximity to the adjacent side of the
other member, a ventilating passage in the
movable member adjacent said skirt, said
skirt preventing leakage fluid from entering
said working passage and directing it into
the ventilating passage, and means at the
outlet side of the ventilating passage for di-
recting the leakage fluid into the working
passage in a direction substantially parallel
thereto. : : _

4. In an elastic fluid turbine having sta-
tionary and movable fluid directing members
providing a working passage for the elastic
fluid, a skirt provided on one of said mem-
bers and projecting therefrom in a direction

substantially parallel to the flow of the elastic

fluid in the working passage, the free end
of the skirt being in proximity to the ad-
jacent side of the other member, a ventilat:
ing passage in the movable member adjacent
said skirt, said skirt preventing the flow of
leakage fluid into the working passage and
directing it into the ventilating passage, and
means provided on said movable member
at the-outlet side of the ventilating passage
for directing the leakage fluid into the work-
ing passages in a direction substantially

‘parallel thereto. — :
5. In an elastic fluid turbine having sta-:

tionary and movable fluid directing members
providing a working passage for the elastic
fluid, a skirt on one of said members project-
ing therefrom in a direction substantially
parallel to the flow of the elastic fluid in the
working passage, the free end of said skirt
being in proximity. to the adjacent side of
the other member, a ventilating passage in
the movable member, said skirt preventing
the flow of leakage fluid into the working
passage and directing it into the ventilating
passage, and means provided on said mov-
able member at the outlet side of the venti-
lating passage for directing the leakage
fluid into the working passage in a direc-
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tion substantially parallel thereto, said
means comprising a skirt projecting from
the movable member and provided with a
face inclined in the direction of the flow of
5 the elastic fluid in the working passage.

In witness
my hand this

whereof, 1 have hereunto set
21st day of March, 1930.
DAVID J. BLOOMBERG.



