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10 all whom i TRALY COnCern: ‘
Be it known that I Per F. Hormaran, a

citizen of the United States of America, and -

a resident of the borough of Brooklyn, New
York city, State of New York, have invent-
ed certaln new and useful Improvementsin
Turbine-Engines, of which the following is a
specification.

My invention relates to ‘turbine-engines in
which buckets to receive the impact of the
steam are arranged in close succession to
each other between rings, to which they are
connected at the ends, respectively, in eycles;

- and it consists of the improved means for so
connecting the huckets wherehy the same
may be cheaply and substantially construct-
ed and will be especially efficient in prevent-

_ing displacement on their fastenings by the
centrifugal action of unbalanced parts.

1t also consists of an improved form of is-
sue for the escaping steam after impact on
the bottom of the buckets, whereby expat-
sion of the escaping steam has further im-
pelling effect, as hereinaftor described, refer-
ence being made to the accompanying draw-
ings, in which—

Figure 1 is a perspective view of parts of a

yele of buckets in which the buckets are
connected in accordanec with my invention.
Fig. 2 is a perspective view of one of the

buckets of Fig. 1 'detached from the rings and -

enlarged for greater clearness, fig. 3 is a
perspective view of a detached section of one
of the vings, showing a modification of the
bucket - connecting device. Fig. 4 is a per-
spective view of a detached bucket adapted
for connection with. the ring, as in Fig. 3.
Fig. 5 is a perspective view of another de-
tached section of a ring, showing another
modification of the connecting device. Tig.
6 1s a perspective view of a detached bucket
adapted for connection with the.ring, as in
Fig- 5. Tig. 7 is a perspective view of an-
other detached section of g ring, showing an-
other modification of the connecting device.
Fig.§ is a perspective view of g bucket adapt-
ed for connection with the ring, as in Tig. 7.
Fig. 9 is a perspective view of a piece to be
used in making the connection of Fig. 7.
Fig. 10 is a detail in transverse section of
some of the buckets, showing a form for ex-
pansion of the escaping steam after concen-
tration by impact of the bottom of the buck-
ets, ' ‘

In the kind of turbine-engines to which
my invention relates there are one

" tion suitable T

or. more | but will mill out recesses,

cyeles of buckets having coneave faces, which
receive the impaet of steam through chutes
or nozzles, directing it into said faces tangen-
tially and from which it escapes in reverse

“tangential direction for impaet and reaction-

ary effect; this being a well-known form of
engine, the general construction of which it
Is Unnecessary to show and describe, as the
invention herein claimed is confined to the
particular means of connecting the buckets
and the rings comprising the bucket-cycles,
as follows: :

Avrepresents a pairof metailic rings of equal
size which are placed a suitable distance
apart to receive and have connected to them
and to carry the buckets ¢ betweon them,
The said rings are of rectangular cross-sec-
or running in steam-tight ways
within the inclosing case, and the buckets
have the befére-mentioned concave faces, as
2, for the impact of the steam, with coavex
rear parts 3, and are placed in close succession
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one to another with spaces 4 for the steam to -

pass.  Commonly the steam is directed onto
the buckets from within the bucket eyele,
but is sometimes applied reversely. As here’
tofore constructed, the rings A have been
made with plain inside faces, with the plain
ends
and bolted through the rings with dowel-pins
to prevent the buckets from shifting on the

‘bolts by the effect. of centrifugal action under
¢ . g :

high speed on the unbalanced buckets. . 1
have found that boring and fitting the con-
necting screws and dowels with sufficient ac-
curacy invelves considerable unnecessary la-
borand expenseand is not as reliable and saf-
isfactory in operation as may be provided ac-
cording to my invention, as follows: In con-
structing therings A I turn a plain groove 5
in the inner face of each, and in constructing
the buckets & I form on each end an integral
stud 6 of angular shape, adapted to fit m a
groove 5,50 as to afford ample security against
the turning of the buckets, and bolt the huck-
ets and rings together with tap-bolts through
heles 8 in the rings info holes 9 in the buck-
ets and studs. The bolts will be counter-
sunkin the outsides of the rings, and I fill the
intervening spaces of the grooves between
the studs of the buckets with groove-filling
blocks 10 to prevent escape of steam between
the buckets, the blocks being placed in
loosely. I do not, however, imit myself to
continuous grooves in the rings, as in [ig. 1,
as 11, Fig. 3, and

of the buekets abutting against them
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~steam after concentration
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~ buckets the escape begins and
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‘the buckets and rings

provide correspondingly-shaped studs, as 12,
Fig. 4, having the same effects, and, again,
the rings A may be formied with studs, as 13,
Fig. 5, and the buckets @ may be grooved in
the ends, as 14, Fig. 6, with like effect, and in-
stead of grooving the buckets in the end they
may be formed with a flat-sided perforation,
as 15, Fig. 8, coincidently with like perfora-
tiong 16.0f therings, with a separately-formed
correspondingly-sided stud 17 to be inserted,
such perforation 15 and stud 17 preferably
reaching entirely through the bucket and
Loth rings. In this case the tap-serews g for
connecting the rings and bueckets may be in-
serted independentiy of the stud 17. It will
be seen that in all these ways of conection of

~zess of one part ani 2 correspondingly-
formed stid of the other part providing posi-
tive and non-slackening means of securing
the. buckets from shifting relatively to the
rings by centrifugal action. To obtain ad-
vantage of further impelling effect of the
and compression
by its impact on the bottom of the buckets, 1
reduce the space between the buckets at b
when after compression on the-bottom of the
) therealter in-
crease said space along the passage ¢, where-
by some further reactionary efiect is pro-
diced than would be obtained without sich
reduction. S
What I claiin as my invention is—
1. In a bucket cycle for turbine-engines,

. the combination of a pair of rings and inter-
mediate buckets, said buckets connected ai
‘the ends with the

vings respectively, the said
connection consisting of a parailel-sided ve-
cessof onepart anda correspondingly-formed
stud of the other part fitting the recess {or se-

it is a paralfel-sided
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curing the buclkets from shifting 1
the rings by centriftgal action, said
buckets a ’
2. 14 a bucket cyele for
the combination of a pair of rings

elatively to
: rings and
1so bolted together.

turbine-engines,
and inter-

e

mediate buckets, said buckets connected at
the ends with the rings respectively, the said
connection consisting of a parallel-sided ye-

cessof onepartand
integral stud ol the
oty from shifting yelatl

the buck

rings by

a Correspondingly—fori‘neffs
other part for securing

vely to the
centrifugal action, said rimngs

zo
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buckets also bolted together.

3 In @ bucket eycle for turbine-engine
ination of a pair of rings and mnier-

the comb

mediate buckets, said buckets connected &
the ends with the r ' i
connection consisting
groove in the Tings, :
studs of the buckets jfitting there
the buckets from shifting

rings by centrifugal action, sal
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rings also bolted together.-
4 In a bucket eycle for gurbine-engin
+he combination of a pairof rings, and inter- 63
mediate buckets,; sald buckets connected at
the ends with the rings respeciively, b it
connection consisting of @ paraliel ~sided
groove in the rings and parallel integral
ctuds of the buckets fitti ith fil 7¢
g cermediate t
ts from s
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