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To all whom it may concern:

Be it known that I, Carr Rricmarp WaL-
LER, a citizen of the United States of
America, and resident of Trenton, county of
Mercer, and State of New Jersey, have in-
vented certain new- and useful Improve-

- ments in Elastic-Fluid Turbines, of which
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the following is a specification. ,

This invention relates to elastic fluid tur-
bines, such as steam turbines, and particu-
larly to turbines of the impact type compris-
ing a rotating member carrying buckets,
blades or vanes; against which steam or
other working fluid is projected by a plu-
rality of nozzles. It is frequently desirable
to arrange to operate such turbines with
working fluid from a plurality of different
sources, either simultaneously or at differ-
ent times, or to operate the turbine in con-
nection with a condenser at one time and to
exhaust from the turbine into the air or un-
der back pressure, at another time, or per-
haps to work at times with a relatively low
vacuum. For efficient operation, this re-
quires a plurality of nozzles of different
shapes; for high efficiency requires the use
of different nozzles when the turbine is
working condensing from what are used
when it is working non-condensing, and dif-
ferent nozzles for use when it is operating
with low pressure steam from what are used
when it is operating with high pressure
steam. The form of such a turbine lends
itself admirably to the provision of a large
number of nozzles, some of which may dif-
fer in shape from others, and part or all of
which may be in use at any one time.

The invention herein described comprises
means whereby a large number of nozzles
are so arranged in connection with the rotat-
ing member, that they may be connected in
groups, the nozzles of different groups re-
ceiving working fluid from different sources
if desired, means being provided whereby
the number of nozzles in service of any
group or groups may be varied as desired;
and the invention further comprises an im-
proved mozzle ring or carrier, and various
other features hereinafter described and
particularly pointed out in the claims.

Steam turbines are particularly adapted
for operation by the exhaust steam of high
pressure engines which, customarily, exhaust
into the air, the turbine in such case in effect
taking the place of the low pressure cylin-
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der of a compound, triple expansion, etc.,
engine, but operating with greater efficiency
and being much smaller and more compact.
The exhaust steam from an engine which
ordinarily operates intermittently or under
an extremely variable load (hoisting en-
gines, rolling mill engines and the like)
may be utilized effectively for operating a
low pressure motor, by interposing between
the high pressure motor and the low pres-
sure motor a steam accumulator. Various
constructions of accumulators adapted for
such use are known and it is not necessary
for me to illustrate here any particular ac-
cumulator construction. The turbine here-
in described is well adapted for operation
simultaneously by steam derived direct from
the boiler at high pressure and by exhaust
steam from a high pressure engine, such
steam either delivered direct from such en-
gine, or through an accumulator.

The accompanying drawings illustrate
one construction of turbine embodying my
invention.

In the said drawings: Figure 1 shows an
end view of the said turbine; Fig. 2 shows
a central vertical section of the turbine;
Fig. 3 shows a front elevation and partial
section, on a larger scale, of the nozzle ring;
Fig. 4 shows a fragmentary diagrammatic
transverse section of the nozzle ring; and
Fig. 5 shows a fragmentary side view of the
nozzle ring.

Referring first to Figs. 1 and 2, the tur-
bine casing, as there shown, comprises two
sections, 1 and 2, bolted together, section 2
being in effect an end plate provided, how-
ever, with an inwardly projecting portion
hereinafter described.  The rotary blade-
carrying member or wheel 3, is mounted on
a shaft 4 passing through stuffing boxes
5—5. The section 1 of the casing is the main
section thereof and has cored out in it a
chamber A, constituting a steam chest,
which, for the purposes of this invention,
is divided into a plurality of chambers by
means of partitions 6 (indicated in dotted
lines in Fig. 1). There may be as many of
these partitions as desired, the steam chest

| being ‘divided into a corresponding number

of compartments. In the construction
shown, I have indicated two such partitions
6, dividing the steam chest into separate
compartments 7 and 8, having independent
supply connections 9 and 10 respectively.
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“the nozzle by

‘openings 28 being each in line

_ diffuser ring,

‘after

2

Said casing member 1 is provided with an

internal flange 11 against which is secured

a nozzle ring 12 having formed on it an an-
nular boss 13 projecting past flange 11, the

interior of said boss being divided into a -

plurality of separate secondary steam chests

14, In the front face of this annualr boss

13 are a plurality of valve-seated openings
15, one for each secondary steam chest 14,
and for each said opening there is a corre.
Sponding valve 16 carried by a valve bonnet
17 screwing into a corresponding opening

-in the front face of casing 1, each such valve

arranged to be eperated by a corresponding
handle 18. By means of these handles the

“valves may be opened and closed individually

as desired.

The nozzle ring 12 completely closes the
steam chest A, except as one or more of the
valves 16 may be open, permitting steam to
flow in the corresponding secondary steam
chest, and thence to nozzles carried by the
nozzle ring in the wheel chamber 19. From
each of the secondary steam chests 14 one
or more nozzle holes (two holes, in the con-
struction shown), extend to the said wheel
chamber, and into these nozzle holes are fitted
expansion nozzles 21 (Figs. 3 and 4). In
practice nozzle holes 20 have a very slight
taper (in Fig. 4 this taper is exaggerated
for purpose of illustration) and the nozzles
have a corresponding taper so that when in-

-serted and forced home they will remain in

place without leakage of steam. Each nozzle
18 ‘customarily provided with & screw
threaded end portion 22 for engagement of
a removing tool when it is de-
sired to withdraw a nozzle. To permit the
insertion and removal of the nozzles from
the pressure side of the nozzle ring, screw
provided in ‘the faces, and steps are formed
on the periphery of the annular boss 13, as
shown particularly in Figs. 3 and 4, such
with a corre-
sponding nozzle hole, and being closed when
the turbine is in use by a screw plug 24.
In TFig. 4 for purpose of illustration I
have shown the nozzles as being in the plane
of section. As a matter of fact, however,
and as clearly shown in Figs. 3 and 5, the
nozzles are inclined to the plane of section
of Fig. 4, being directed toward the wheel

- chamber.
55

_ Against the inner face of the nozzle ring
12 there is a ring 25, commonly termed the
the studs 26 by which this
rinig 25 is held in place passing through the
nozzle ring so that the said studs also serve

as holding studs for the nozzle ring. Ad-

jacent to this ring 25 is a flange 27 carried
by ‘the plate 2, the annular space between
this flange 27 ‘and the ring 24 forming a
passage through which the working fluid,
acting on the vanes of wheel 3, escapes

_openings of this nozzle

1,016,660

to_the exhaust space 19 and thence to the
exhaust outlet 28. ‘

The turbine structure as above described
resembles somewhat a turbine structure de-
seribed and claimed in my application for
Letters. Patent filed June 10, 1909, Sr. No.
501,299, differing therefrom in that in the
turbine of this present application communi-
cation between the primary steam chest and
the wheel chamber is blocked by the nozzle
ring itself, except as one or more of the valve
ring may be opened,

and except that in this present turbine the

70

75"

secondary steam chests are formed entirely -

in the nozzle ring itself, such nozzle ring
having the hollow annular boss 13 of the
stepped contour illustrated in Fig. 8, and
provided with openings whereby the expan-
sion nozzles may be inserted in their holes
and removed therefrom at will, working
from the pressure side of the nozzle ring.
The construction herein illustrated and de-
scribed is superior to that described in my
above mentioned application, in that in the
present construction it is much easier. to
make a good steam tight joint between the
nozzle ring and casing member 1, and to
provide suitable seats for valve 16; also the
construction herein described makes it, easier
to insert and remove the nozzles,

In other applications for Letters Patent
filed June 10, 1909 Sr. Nos. 501,297 and 501,-
298 I have lustrated, as one feature of a
turbine there shown, a nozzle ring similar
to the nozzle ring herein illustrated and de-’
scribed, but without claiming the same.

What I claim is:—

1. An elastic fluid turbine comprising in
combination a casing having within it a
steam chest and ‘a rotor chamber and pro-
vided, between said chest and chamber, with
a projecting flange, and a nozzle ring se-
cured to said flange and separating said
chest and chamber, and having a hollow
boss projecting into said steam chest, the
Interior of said boss divided into g plu-
rality of secondary steam chests, nozzles
extending from said secondary steam chests
to said rotor chamber, and means connect-
Ing said secondary steam chests and main
steam chest.

2. An elastic fluid turbine comprising in
combination a casing having within 1t a
steam chest and a rotor chamber, and a noz-
zle ring within said casing separating said
steam _chest and rotor chamber, and having
an interior space constituting one or more
secondary steam chests, said ring provided
with a plurality of nozzle holes opening
from said steam chest or chests and adapted
to receive nozzles, the opposite peripheral

ings substantially in line with said nozzle
holes.

8. An elastic fluid turbine comprising in

“wall of said ring being provided with open-
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combination a casing having within it a
steam chest and a rotor chamber, and a noz-
zle ring within said casing separating said
steam chest and rotor chamber, and project-
ing into the steam chest and having within
it an interior space constituting one or more
secondary steam chests, said ring provided
with nozzle holes opening from its interior
space and adapted to receive nozzles, and the
peripheral wall of said ring being provided
with openings substantially in line with
said nozzle holes.

4. A nozzle ring for elastic fluid turbines,
comprising a hollow ring, provided with
nozzle holes opening from its interior space
and adapted to receive nozzles, the outer
wall of said ring, opposite said nozzle holes,
being stepped, and being provided, in said
steps, with openings substantially in line
with said nozzle holes.

5. A nozzle ring for elastic fluid turbines,
comprising a hollow ring adapted for inter-
position between a steam chest and rotor

8

chamber, and having stepped surfaces on
opposite lateral walls of its hollow interior,
the stepped surfaces of one said wall pro-
vided with nozzle holes adapted to receive
nozzles, the stepped surfaces of the oppo-
site wall having holes each substantially in
line with one of the nozzle holes of the op-
posite wall.

6. A nozzle ring for elastic fluid turbines,
comprising a hollow ring provided with noz-
zle holes opening from 1ts interior space and
adapted to receive nozzles, said holes ta-
pering toward their outer mouths, said ring
provided, opposite the said nozzle holes,
with openings for the insertion and removal
of nozzles.

Tn testimony whereof I have signed this
specification in the presence of two subscrib-
ing witnesses.

CARL RICHARD WALLER.

Witnesses:

C. A. WORTHINGTON,
T. R. PeLiey.

Copies of this patent may be obtained for five cents each, by addressing the Commissioner of Patents,
Washington, D. C.”
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