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To @il whom. it MaY CONCErn.:
Be it known. that I, Herperr T. Hzrg,
a citizen of the United States, and a resident

of - Pittsburgh, in the county of Allegheny.
and State of. Pennsylvania, have made a

new and useful Invention in Reversing Tur-
bines, of which: the following is a specifica-
tion. ST .
This invention relates to turbines and
particularly to reversing turbines.

‘An object of my invention is to produce:

a reversing turbine provided with an im-

proved form of rotor element which may be.

built up frem standard parts. Co
"A further ,object is to produce a turbine

‘in which improved means are employed for

balancing the longitudinal thrust on the ro-
tor element. ' ' :

.These and o-ther'bbjects I attain by means’
the features herein -

of a turbine embodying
described and illustrated.

In the drawings accompanying this appli--

cation and forming a part thereof, I have
illustrated, in longitudinal section, a turbine

embodying my invention. A portion of the

turbine casing is shown broken away for the
convenience of illustration. .

The turbine, illustrated as an embodiment
of my invention, includes an ahead portion
and a reversing portion, both of which are
inclosed within & cylinder or casing 8 which,
in accordance with-the usual practice, is di-
vided on a horizontal plane passing through
the axis of the turbine shaft. The ahead
portion of the turbine ¢onsists of a primary
stage or. section 4 and a secondary stage or
section 5. The primary stage shown, 1s an
impulse stage and the secondary stage is an
impulse and reaction, or a so called Parsons
stage. The reversing portion shown, com-
prises a single impulse stage 6, which is lo-
cated adjacent to the impulse stage of the
-ahead portion. ’ .

The ‘interior of the casing is divided by
means of partitions or diaphragms 7,1located

between the ahead and. the réverse portions,

- and a fluid seal 8, located between the parti-
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tions and the rotor. element of the turbine.
A ring section 9 is located between the ahead
and reversing portions'and is provided with
oppositely discharging passages 10 and 11
which are adapted to deliver motive fluid to
the ahead and reversing portions respec-

tively. The ring éecpioﬁ may be formed in
any convenient number of. parts, and is se-
cured to the turbine casing. Each fluid pas-

“sage of the ring section communicates with a

fluid port provided in the casing which in

‘turn communicates with a source of motive
. fluid through suitably arranged piping, not

shown. ) ‘ _
The primary stage of-the ahead portion
of ‘the turbine is provided with two annular

rows of blades 12 mounted on a.wheel 13
“65

and which receive motive fluid from expan-
tion nozzles 15 communicating with the-pas-
sages 10. Each nozzle 15 is adapted to par-
tially expand the motive fluid and to deliver
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it to the first row of ‘blades 12. The motive

fluid discharged from the first row of blades,
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is re-directed by vanes 16, located between -

the two rows of blades 12, and is delivered

to the second row of blades. . The vanes 16"

may be mounted, as illustrated, in a base
piece 17 which is secured by bolts-or any

other suitable means to the ring section 9..

Several vanes- 16 are located opposite to
each nozzle 15 and the base pieces 17 are,
therefore, located around the ring section 9
in positions which correspond to-the posi-
tions of the nozzles 15.- . o
The motive fluid delivered to the initial
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row of blades 12 is received by the secondary

stage 5.
rows of stationary and moving blades 18

This stage consists of alternate .
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mounted on the casing and rotor element re-

spectively. The motive fluid discharged
from the final row of blades 18 is conducted
to the exhaust or to a condenser by an ex-
haust passage.19 provided "in"the turbine
casing. o o
The impulse section of the reversing por-
tion is provided with-two rows of blades 21
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which ‘are mounted on a wheel 22 of the

rotor element. The initial row of blades 21

receives motive fluid -from expansion noz-.
zles 23, which communicate with the

A ; Lhe pas-
sages 11 and which expand the fluid to ex-
haust pressure. - Vanes 24 are located be-

“tween the two rows of blades 21 and are

mounted on the ring section 17/ in a man-

ner similar to that described with refer-

ence - to vanes 16.  The motive fluid dis-
charged from the final row.of blades 21 is

‘delivered to.an exhaust passage 25 which
 is formed in the casing 8 and which pref- -
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erably communicates with the same exhaust

or the same condenser as the exhaust pas-

sage 19, < : )
The wheels 13 and 22 are formed inte-

grally with a cylinder or quill 26 and are

located on "opposite sides of grooves or
ridges 27 formed in-the peripheral face of

-the quill 26. These grooves or ridges co-

operate with similar grooves or ridges 28
provided on flanges of the partitions 7 to
form the fluid seal 8. The quill is bi-later-
ally symmetrical and is adapted to be se-
cured -in any suitable manner, for example,
by means of screws 30 to various rotor ele-
ments. In the drawings cne end of the
quill is secured to a cap 81 formed inte-

- grally with a shaft- 82, and the other end is

secured to a rotor element 33 on which the
moving blades .18 of the secondary stage
b5 are mounted. The element 33 is integral%y
formed with a shaft 34. ' Tt will be seen from

- this arrangement that the cap 81 may be re-
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placed by a rotor element similar to the
rotor element 33 and that various modifica-

tions may be made in the make up of the
‘turbine rotor without the necessity of vary-

ing the construction of the quill 26. The

- shafts 82 and 34 project through suitable
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packings formed in the ends of the casing
and are adapted to be journaled in suitable
bearings located exterior. to the casing. ,
- In the turbine illustrated, the impulse

- sections 4 and 6 do not impart a longitu-
~ dinal thrust to the turbine rotor, but the
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secondary stage 5 does induce a longitudinal
thrust which must be counterbalanced.
While the ahead portion of the turbine is

.. receiving motive fluid, the reversing portion
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- mitted to the reversing portion of the tur- |
“bine, the ahead portion is subjected to ex-.

is exposed to exhaust pressure; consequently,
I proportion the diameter of the fluid seal
8 so that the fluid pressure in the ahead por-
tion of thé turbine, acting on the quill 26
in the direction of the reversing portion,
counterbalances the longitudinal thrust. of
the stage 5. While motive fluid is being ad-

- the ahead portion.
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haust pressure, and consequently the turbine
will be balanced, since the nozzles 23 expand
the fluid to exhaust pressure and the same
pressures exist on both sides of the fluid seal
8. It will be apparent that the quill 26 will
be capable of balancing the rotor element
under such conditions even. though the re-
versing portion is provided with a stage
or section. corresponding to the stage 5 of
The quill 26 is, in
effect, a balanced piston which is capable of
balancing the pressures on the rotor element
for all loads on the turhine whether the tur-
bine is running ahead or reversing.

What I claim is: :
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1. A turbine rotor comprising a bi-later-

ally symmetrical cylinder provided with in-
tegrally formed blade-mounting elements,
and interchangeable end pieces secured to
said’ cylinder. ‘
2. A turbine rotor comprising a bi-later-
ally symmetrical balance piston provided
with blade mounting elements, and inter-
changeable elements secured to said piston.
3. A turbine rotor comprising a balance
piston - provided with integrally formed
blade-carrying elements, and codperati

‘rotor elements secured to each end of sai

piston. - . :

4. A turbine rotor comprising a balance
piston, a blade mounting element on said
piston, and rotor elements provided with
integrally formed shafis secured to each end
of said piston. - ' :

5. In combination in a turbine, a bi-later-
ally symmetrical balance piston, provided

.with two blade carrying wheels, a fluid seal

located between said wheels, and inter-

changeable rotor elements secured to said -

piston. :

65

70

75

80 -

85

In’ testimony whereof, I have hereunto

subscribed my

name this 21st day of July,
1910. . o

HERBERT T. HERR.
Witnesses: ’

C. W. McGues,
Jro. S. Green.

Gop;es of this patent may be/ obtained for five cents each, by addressing the “ Commissioner of Patents,
: Washington, D, C.” ‘




