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UNITED STATES PATENT OFFICE.

ORAM A. BOYER, OF HARRISBURG, PENNSYLVANIA.

ELASTIC-FLUID TURBINE.

960,260.

To all whom it may concern:

Be it known that I, Oram A. Bover, a
citizen of the United States, residing at
Harrisburg, in the county of Dauphin and
State of Pennsylvania, have invented cer-
tain new and useful Improvements in Elas-
tic-Fluid Turbines, of which the following
iz a specification.

This invention relates to rotary engines of
the impact type and has for 1ts object a
preferably compound turbine iwhich is so
constructed and arranged that it will operate
with a maximum kinetic efficiency, and with
practically no waste of velocity and expan-
cive effect of steam, or other elastic fluid
medium, the same being finally exhausted
at atmospheric pressure after its force has
been entirely expended.

With this and other objects in view, the
invention consists in certain constructions
and arrangements and combinations of the
parts that I shall hereinafter fully describe
and claim.

For a full understanding of the invention,
reference is to be had to the following de-
scription and accompanying drawings in
which:

Figure 1 is a transverse sectional view
through one embodiment of my invention;
Fig. 2 is a similar view, the section being
talen approximately on the line 2—2 of
Fig. 3; I'ig. 3 is a longitudinal sectional
view taken substantially on the line 3—3 of
Fig. 1; Fig. 4 is a fragmentary sectional
view through a portion of the turbine; Fig.
5 is a fragmentary perspective view of one
of the motors; and, Fig. 6 is a longitudinal
section thereof.

Corresponding and like parts are referred
to in the following description and indicated
in all the views of the accompanying draw-
ings by the same reference characters.

Referring to the drawings, the numeral 1
designates the body portion of my improved
turbine which may be of any desired con-
struction, type or design, except as herein-
after noted, and which preferably tapers or
is of truncated cone shape at one end as in-
dicated at 2.

3 designates the spindle or shaft which
may also be of any desired construction or
design and which is journaled in any de-
sived way in the body portion 1, said spindle
carrying any desired number of rotors.

My improved turbine as shown, is prefer-
ably a compound one. In that embodiment
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of the invention illustrated in the accom-
panying drawings I have illustrated four
rotors as embodied in the turbine case, the
same being designated A, B, C and D to dis-
tinguish them one from the other. It is to
be observed that these rotors increase, as
they progress, in diameter, and preferably
also in thickness. The body portion 1 1s
formed with chambers for the accommoda-
tion of the respective rotors, the latter sub-
stantially flling the chambers, it being of
course understood that clearance spaces are
provided. Each rotor is formed with a se-
ries of peripheral buckets 4 which are pref-
erably of the shape shown in Figs. 5 and 6,
one wall being curved and the opposite wall
straight. It is preferred also that the bot-
tom wall of each bucket be concave in a
transverse direction, the lowest point being
substantially in the middle. Coacting with
the buckets 4 are nozzles 5 which are formed
in the body portion 1 and which are ar-
ranged in coincidence with the peripheries
of the respective rotors, being disposed for
the major portion of their length substan-
tially tangential thereto, as best illustrated
in Fig. 2. One end of each nozzle may be
square or of any other desired shape as in-
dicated at 6 in Fig. 4, but the other end
which is the tip or discharge end of the noz-
zle is preferably elliptical as indicated at 7
in Fig. 4 so as to conform to a certain ex-
tent with the buckets 4. It is to be particu-
larly observed (see Fig. 2) that the receiv-
ing ‘end of each nozzle is disposed in a sub-
stantially radial relation to the rotor and
gradually curves or merges into the main
tangential portion of the nozzle, the eddies
of steam being thereby maintained so as to
secure a maximum efliciency thereof. It is
also to be noted that the nozzles increase in
area as they progress from the initial en-
trance point of the steam or other elastic
fluid, to the point of final discharge; this
being true not only of the several rotors
and their corresponding nozzles relative to
each other, but also true of the plurality of
nozzles for each rotor.

The steam first enters through any desired
inlet pipe 8 into the nozzle 5 for the rotor A
and after acting successively on the nozzles
of such rotor is passed by a preferably
curved passage 9 (see dotted lines in Fig. 1)
to the nozzles of the next rotor and irom
thence to the rotors C and D in succession,
through the instrumentality of correspond-
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ing passages until it is finally discharged
through the exhaust port 10 at substantially
atmospheric pressure. In the practical op-
eration of the turbine as the steam enters
through the pipe 8 and is admitted to the
buckets- of the rotor A, an impulse will be
imparted to said rotor to turn the same and
the spindle or shaft 3, and the steam at high
velocity will be almost instantly passed to
the first nozzle of the series and expanded
therein so as to secure the expansive effect as
well as the velocity to again act upon the
rotor as soon as it 1s passed to the next noz-
zle in the series and so on until it is finally
discharged "through the exhaust port. It
will thus be seen that by my invention ad-
vantage is taken not only of the high ve-
locity of the steam but of the expansive
force thereof to expend on the turbine every
dynamic unit of which the steam is pos-
sessed, the nozzles increasing in area and
acting succéssively upon the rotors which in-
crease in size until, as above stated, at the
final discharge of the steam, the pressure is
reduced to practically nil. '

- In the preferred arrangement of parts,
the steam first acts upon the rotors in suc-
cession at points almost directly underneath
the shaft of the spindle 8. By this arrange-
ment, a counterbalance effect is secured
which reduces the vibration to a minimum
and also reduces the wear upon the parts.
As the steam is admitted not 1n a lateral di-
rection, to the rotors, but in a direct circum-
ferential direction thereto, it is clear that
end thrust or vibration is entirely obviated.
- It is to be understood that my invention

~ . is not limited to any size, shape, proportion,
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construction or arrangement of the various
parts except as is defined by the appended
claims, and that it is not limited to any com-
pounding as these are measures which must
be left to the designer and manufacturer ac-
cording to the particular requirements of the
case at hand. ~Neither is the invention lim-
ited to any particular number of buckets or
nozzles for each rotor.

Having thus described the invention, what
is claimed as new is:

1. An expansion turbine including a cy-

lindrical casing and a rotor therein provided

with peripheral pockets to receive the im-
pact of the fluid, said casing being provided
on its interior face with a plurality of sepa-
rated expansion chambers, each chamber be-
ing substantially concentric to the rotor and
having an inlet and an outlet opening at
oppostte ends of the chamber and registering
with said pockets, said chamber gradually

contracting from its inlet end toward its
outlet end, and the outlet opening being
smaller than the inlet, the end wall of the
outlet end of the chamber being gradually
inclined inward and toward the direction of
movement of the rotor.

2. An expansion turbine including a cy-
lindrical casing, a plurality of rotors mount-
ed therein, said rotors being of gradually
increasing size, the casing for the rotors be-
ing formed with a plurality of expansion
chambers arranged around the inner face of
the casing in registry with each of the rotors,
each of said chambers having an inlet and an
outlet opening at opposite ends, said chamber
gradually contracting in area toward its out-
let end, said chambers gradually increasing
in area throughout the series of chambers
for each rotor, and the chambers of each
rotor being of greater area than the corre-
sponding chambers of the rotor preceding.

3. An expansion turbine including a cas-
ing having formed therein a series of rotor
chambers, each rotor chamber being sepa-
rated from the adjacent rotor chamber by a
solid wall, a shaft passing through the cas-
ing, a series of rotors attached to said shaft
and gradually increasing in size from one
end of the casing to the other, the inner face
of each of the rotor chambers in the casing
being formed with a primary inlet and an
outlet chamber, and a series of expansion
chambers, each expansion chamber extend-
ing approximately concentrically to the
rotor, having an inlet opening at one end
and an outlet opening at the other, said ex-
pansion chambers gradually increasing in
size from the inlet end to the outlet end,
and the outlet end having an end wall in-
clined inward and in the direction of the
rotor travel, said casing being further pro-
vided with an initial inlet passage leading
into the inlet chamber of the smallest rotor

chamber, a final exhaust passage leading

from the outlet chamber to the largest rotor,
and a series of conducting passages leading
from the outlet chamber of the rotor cham-
bers to the inlet chamber of the next suc-
ceeding rotor chamber, said conducting pas-
sages each having a curve only slightly di-
verging from the path of movement of the
rotor. :

In testimony whereof I affix my signature

in presence of two witnesses.

ORAM A. BOYER. [r s.]

. Witnesses:

W. N. Woopsonx,
FrEDERICK S. STITT.
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