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To all whom 1t may concern:

Be it known that I, Joux C. BriTcHER,
citizen of the United States, residing at
York, in the county of York and State of
Pennsvh anla, have invented certamn new
and useful Improvements in Turbines, of
which the following is a specification.

This invention comprehends certain new
and useful improvements 1n turbines, and 1t
has for its primary object an 1mproved con-
struction of rotor, whereby the blades or
buckets may be easﬂy and quickly removed
and replaced should any of them become de-
fective by reason of fracture or bending, so
2s to fail to utilize the motive fluid to the
best possible advantage.

The invention also has for its object an
improved construction of turbine with an
improved water joint between the rotor and
'he stationary encircling casing of the tur-
bine on the 1inside, between a band carried
by the rotor at the lower end thereof and
the stationary vanes with which the casing
of the turbine 1s provided.

With these and other objects in view as
will more fully appear as the description
proceeds, the invention consists 1n certain
constructwns arrangements and combina-
tions of the p“lI’tS that T shall hereinafter
fully describe and claim.

For a full understanding of the invention,
reference 1s to be had to the following de—-
scription and accompanying clr.f;wvm'D'ﬂ';-.;j n
which :

Fioure 1 1s a vertical transverse sectional
view of a turbine constructed in accordance
with my invention, some of the parts being
shown 1n elevation; Kig. 2 1s a pelapectlve
view of the rotor, pa,rtl;r broken away and
partly 1 section; Iig. 8 1s a horizontal sec-
tional view, the section being taken approxi-
mately on the line 3—3 of Flo 1; Fig. 4 1s a,
perspective view of some of the parts de-
tached ; and, Fig. 5 is a fragmental perspec-
tive view of a portion of one of the rings
forming part of the rotor.

Correspondmﬂ' and like parts are referred
to in the following description and indicated
in all the views of the drawings by the same
reference characters.

The rotor of my improved turbine em-
bodies a preferably vertically disposed shaft
1 which may be journaled at its lower end
in any desired way, as in a step bearing, not
shown. The upper end of the shaft 1s up-
wardly flared, as indicated at 2, so as to
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direct the water to the best advantage and
effectiveness against the blades as 1t “enters
through the vanes of the casing, and the
extreme upper end of the shaft is formed
with a centlally cisposed nib 3 seated 1n a
downwardly facing socket 4 formed in the
lower face of a cap-plate 5, said plate being
formed with an upwardly projecting Smndle
6 The plate 5 1s secured, as. by screw bolts

, to the upper end of the shatt 1, and the
uppel face of the gradually enlarn‘ed end 2
of the shaft 1 1s formed with any desired
number of radial slots 8 terminating at their
inner ends 1n preferably round vertlmll’y
disposed and elongated sockets 9.

10 designates the blades or buckets of the
rotor. Kach of the blades 10 is adapted to
be slipped by an inwardly radial movement
at 1ts upper end through one of the slots 8
and 1s intended to have a cylindrical boss 11,
(which 1s formed on its inner edge at the
upper end thereof) fit within one of the
sockets 9, whereby to detachably hold the
upper end of the blade, so th'mt the latter
may be easily slipped into place and as
readily removed whenever desired. Prefer-
ably, each blade is formed at its upper end
with an angularly disposed flange 18 adapt-
ed to be received in a recess 12 formed in the
upper face of the shaft 1 and defining one
side of the slot 8. (See Fig. 4).

Each blade 10 is reversely curved at 1ts
lower end, as indicated at 14, so as to obtain
the best reaction against the fluid medium
which engages 1t, and each blade 1s formed
at such deflected or upwardly turned lower

end with a substantially horizontally dis-

posed circumferentially elongated lug 15.
These lugs 15 are adapted to “fit in socketq
that are formed by recesses 16 in a ring 17
and 1in correspondmo* recesses 18 that are
formed 1n the opposing face of a supple-
mental ring 19, the rings being secured to-
gether in any desired way and forming a
band Tor the lower end of the rotor. This
rim or band formed by the co-acting rings 17
and 18 is adapted to fit within a recess
which 1s formed 1n the lower face of a band
20, as best illustrated in Fig. 1, the band 20
being stationary and promded with a rim
or flange 21 by which 1t may be supported
on any smtable foundation.

The vanes 22 of the turbine are arranged
obliquely and substantially tangentially to
the series of blades or buckets 10 and are
provided at upper and lower ends with pref-
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erably rounded and notched edges 23 and

24 adapted to slip into corresponding
orooves formed in the band 20 and an upper
band 25. It will thus be seen that the water
joint is on the inside between the ring 17
and the series of vanes 22.

26 designates a cylindrical gate which 1s
vertically movable by any desired means,
(the same not being shown herein, as 1t
forms no part of the present invention)
whereby communication between the vanes
and the blades may be controlled, so 2s to
cause the . operation or the stoppmn o1 the
rotor.

From the foregoing description in connec-
tion with the accompanying drawings, the
operation of my improved turbine will be ap-
parent, the water entering between the vanes
29 and MOVING downwardlv so as to act
against the blades 10, being finally dis-
charged through a draft tube (not shown).

Having thus described the in vention, what
is claimed as new 1s:

1. A turbine, embodying a rotor compris-
ing a shaft, said shaft being formed at one

“end with a series of side edﬂe opening slots

terminating at their inner ends in longitudi-
nally elonﬂ‘ated sockets, blades fldftpted to be
slipped edgewiSe into said slots, the blades
being formed at their inner edges with bosses
adapted for reception in sald sockets, the
boss being formed at one end of the blade,
and means for connecting together the oppo-
site ends of the blades.

2. A turbine, embodying a rotor compris-
ing a shaft formed with side opening slots
t-ermmfl,tmw at their inner ends 1n longitudi-
nally elongated sockets, blades provided at
one end with angularly disposed flanges and

at their 1nner edges of said ends with longi- |

tudinally elonga fed bosses, said ends of the
blades being de‘lpted to be slipped edgewise
into said slots and the bosses received in
sald sockets, the shaft being formed with

r

recesses de
slots, the recesses being adapted to accommo-
date the fi anges of the blades, and means for
connecting tOGether the 0ppos1te ends of the
blades.

3. A turbine, embodylng a rotor compris-
ing a shaft formed with side opening slots
termmatmo at their inner ends in longitudi-

nally elongated sockets, blades prowded at
one end with angularly dlsposed flanges and
at their inner edges of said ends with longi-
tudinally elonﬂated bosses, said ends of the
blades being ftdapted to be slipped edgewise
into said slots and the bosses received in
said sockets, the shaft being formed with
recesses defining one side of the respective
slots, the recesses being adapted to accommo-
date the flanges of the blades, means for de-
tachably connectmo together the opposite
ends of the blades, and a cap-plate adapted
to be secured to the slotted end of the shaft
to close the recesses and one end of the sock-

| ets.

4. A turbine, comprising a casing nclud-

ning one side of the respective 45
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ing a series of vanes, a band .:1(21]01]’1}1’1*3 one

end of said vanes, the band being foxmed on

its face away fmm the vanes with a circu-

lar recess, a rotor embodying a shaft, and a
series of blades connected at one end to said
shaft and mounted within the casing, the
blades being formed with returned opposite
ends. each of which 1s formed with a cir-
cu”n%erentmlly elongated lug, and comple-
mental rings formed with recesses accom-
modating said lugs, whereby to connect to-
gether the ends of the blades said rings be-
ing mounted for a revoluble movement in
the recess of the band.
In testimony whereof, I affix my signature
in presence of two witnesses.
JOHN C. BRITCHER. [L. s.
Witnesses:
Epwarp J. LOUGE:Sj
Errie BriTcHER.

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