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UNITED STATES

PATENT OFFICE,

GEOR GE J. ALTIIAM OrF SYVANbEA MASSACHUSETTS.

STEAM-TURBINE:

EPECIPiG&TION fﬁrming part of__'L_et'te;rs. i’atent No. 475,957, dated May 31, 1892,

 Application filed February 3, 1891,

Renewed M_ﬂy 4,1892, Serial No 431,754, (No model.)

To all whom it may ConCern:
Be 1t known that I, GEORGE J. ALTHAM of
Swansea, in the county of Bristol and Stane of

Massachuselts, haveinvented certain new and

useful IIDplOVBH]OIltb in dteam-Tarbines, of
which the following is a specification.
‘T'his invention 1‘elates__ to motors in which

the velocity of a jet of steam is expended in

such a manner as to rotate-a wheel provided

with buckets formed to present surfaces, upon

which the steam aects in such manner as to
cause the rotation of the wheel. |

The object of the invention is to provide a

simpleand efficient motor of this class adapted

to utilize all the velocity of the steam and.

convert the same into rotary motion with the
minimum of waste or loss of power.

The invention consists as a whole in a mo-
tor comprising two rotary wheels having
buckets, one wheel inclosing the other, or a
greater pmtmn Lheleof the bu(,kets In Lhe in-
ner wheel being ari mwed in the outer periph-
ery thereof, whﬂe those of the outer wheel are

arranged intheinner periphery,thesaid buck-
ets being arranged so that the steam will act |

alternately onthe inner and outer wheelsand
will aect successively on different buekets of
each wheel, the arrangement being such that
the wheels are rotated simultaneously in op-
posite directions. Kach wheel is provided
with a shaft, through which its rotary motion
may be 1mpm*ted to any suitable mechanism
to be driven by the motor, all as hereinafter
deseribed. |

Of the accompanying drawings, forming a
part of this specification, Figure 1 represents
an end elevationand a partial vertical section

of a motor embodying my invention. Fig. 2
represents a section on line 2 2 2 Fig. 1. Hig.

3 represents a section on line3 3, Flfr 2. I‘ig.
4 represents a side elevation of the motor and
a sectional view of the casing thereof, the
wheels of the motor being shown in pmtial

section on the line 4 4, Fig. 3. Fig. 5 repre-

sents a sectional view of a modification here-
inafter referred to. Kig.6 representsanother

- modification.

50

The same letters of reference lmhca,t(, the
same parts in all the figures. |

In the drawings, aand b 1'epre%ent the buck-

eted wheelsof a motor thesame being herein-
after called by me for convemenee “ tmbmeb ”

[ The turbine e isof ann ulfw form and receivesa

considerable portion of the turbine b,thelatter
being of smaller diameter than the tur binea,

so that it enters the latter, as shown in Figs.

2, 3, and 4,the outer periphery of the turbine
b being in close proximity to the inner periph-

‘eryof the turbine a,as shown in Fig. 3. The

turbine ¢ has a series of buckets ¢’ opening

on its inner periphery, and the turbine b has
‘a series of buckets 0’ opening on its outer pe-

riphery, the buckets of both turbines being
U-shaped in the direction of their length, as
shown in Fig. 4,while the buckets of one wheel
alternate w1th [hOSB of the other wheel, so that

‘the steam entering one of the bnekcts b’ will
pass thence into one of the buckets «

> and
from the latter back into another of the

‘buckets 0/, :-:md then again into another of
the buckets «’, each wheel preferably hav-

Ing its bncl{etb arranged in rows extending
across its periphery, there being two or more

buckets in each row, as bh(}Wll in Kig. 4.
One end of one of the buckets b’ of each rOW

is outside of the wheel @, and said end is pref-
erably enlarged or made flaring to serve as a
port to 1ece1ve steam from a pipe or tayere c.
The buckets of both wheels are tang entmlly
arranged, as shown in Fig. 4, the buelxets a’
being substantially or nemly tangential to
the pemphery of the wheel 0, while the buck-

ets O’ are tangents of a (311‘*(310 within the pe-

riphery of the wheel b.

The steam-delivering pipe or tuyere ¢ is ar-

ranged so that 1t 1s Subqta,ntially in line with

each bucket b’ that is brougnt by the rotation
of the wheel b into posﬂmu to receive steam
from sald tuyere.

It will be seen that steam emerging from
the tuyere ¢ will enter the enlarg ed mouths
or ports of the buckets 0 at one end of the
wheel 0, and, passing throu gh said buckets,
will enter tlle buckets a’ in the wheel a, and
will then re-enter the wheel b and finally pass
through the delivering-buckets of the wheel

smd escape through the ends of said buck-
etq (shown in Fin's. and 4 as arranged out-
sule of the p01t1011 of the wheel ¢ tﬂmt I'e-
ceives b,) the spent steam escaping into a cas-
ing d, which incloses the motor, and emerging

'tlu ouoh a waste or outlet pipe d’ in one su‘le

of qmd casing. Kach charge of steam, there-
fore, acts £11t61' nately on the wheels b and «
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and acts suceessively on different portions of
each wheel, so that in its course its velocity
is fully expended or utilized in giving motion
to the wheels. The outer periphery of the
wheel b is in such close proximity to the in-
ner periphery of the wheel o that there can
be no material leakage of steam between said
peripheries, sothat substantially all the steam
that passes through the buckets of one wheel
will pass, also,through the bucketsof the other
wheel.

The wheel a 1s altached to a shaft ¢ and
the wheel D to a shaft 7, said shafts being
journaled in suitable fixed bearings g JWlth
in the casing d. The wheels ¢ b being ro-
tated mmultaneously In opposite directions,

suitable means may be provided to cnable
the shafts e f to co-operate in imparting ro-
tary motion to a driven shaft f, said means
being here shown as two bevel gears or pin-

ions« 2, affixed to the outer ends of said shafts,

of sald pinlons, sald gear j being affi

mesh with the gear j at diametrically-oppo-

site points on the latter, so that each pinion
imparts rotation to Lhe shaft » in the same-

~direction as the other.
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My invention 1s not limited to the arrange-

the wheels, as each wheel may have but one

series of buckets extending around it,so that

each charge or subdivision of steam will pass
through only one bucket of each wheel, as

shown in IFig. 5. The form of the buckets may

also be varied, my invention not being limited
to the particular form shown in the drawings,
although I consider it important to give cach
bucket areverse curve or bend, so that steam
will enter the bucket in one direction and
leave 1t in substantially the Opposlte dm,c-
tion.

In Fig. 6 I have shown the buckets ¢’ and
I’ made without the internal partilions which
vive the U shape to the buckets shown in
Figs. 4 and 5, the general form and arrange-
ment of the bueLet% being otherwise the same

as 1n the preceding figures.

It will be seen tlmt 1n all casesthe buckets
of each wheel have receiving and delivering
ends and that the buckets of the outer wheel
are offset from the buckets of the inner wheel
in a line parallel with the axes of the wheels,
so that the receiving ends of the buckets of
the outer wheel register with the delivering
ends of the buckets of the inner wheel.

Iclaim—

. A motor comprising two independently-
revoluble wheels, one within the other, said
wheels having tangential buckets, each hav-
ing a receiving and a delivering end, the

buckets of one wheel being offset from the

buckets of the other wheel in a line parallel |-

475,957

with the axes of the wheels, whereby the re- 65

ceiving ends of the buckets of one wheel will

register with the delivering ends of the other,

as set forth. |

2. A motor comprising two independently-
revoluble wheels, one within the other, the
inner wheel having tangential buckets the
receiving ends of which are at onesideof the
outer wheel, while the outer wheel has tan-
cential reversely-extending buckets whose de-
hver ing ends are at one side of the inner
wheel, the delivering ends of all the buckets
In the inner wheel ren"lster ng with the re-
celving ends of all the buckets in the outer
wheel, as set forth.

3. In a motor, the combination of the inner
wheel having tangential buckets in its outer
periphery, the hollow outer wheel receiving
the inner wheel and having tangential buek-

ets in its inner periphery, oﬂfset from the
| buckets of the inner wheel in a line parallel
and a bevel-gear, arranged to mesh with both |
Xed to .
the shaft /i, as shown in Figs. 1 and 2, the ar-
rangement being such that the pinions 747

with the axes of the wheels, whereby they will

register at their receiving ends with the de-

livering endsof the buckets of the inner wheel,
and a pipe or tuyere arranged to delivera jet
of steam or other fluid under pressure to the
receiving ends of the buckets at one side of
one of said wheels, as set forth.

4. In a motor, the combination of the inner

| and outer turbines, one having internal and
ment of the buckets in rows extending across -

the other external buckets U-shaped in the
direction of the axis of the wheel and having
the delivery ends of the buckets of one wheel
registering with the receiving ends of the
buckets of the other wheel, means for supply-
ing steam or other fluid to said buckets, the
shafts supporting said wheels and 111_011111:@(:1 in
fixed bearings, a power-transmitting shaft,
and connections between said wheel- support—
ing shafts and the power-transmitting shaft,
mhereby the latter 1s driven by the 1otm10n
of the turbines, as set forth.

5. In a motor, the combination of 1he inner
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and outer tm‘bmes, one having external and

the other internal buckets U-shaped in the
direction of the axis of the wheel and having
the delivery ends of the bucketsof one wheel

registering with the receiving ends of the
| buckets of the other wheel, me&nsfor suapply-

ing steam or other fluid to sald buckets, the
shafts supporting said wheels and mounted in
fixed bearings, bevel gears or pinions on said
shalts, a larger bevel-gear meshing with both
of said pinions, and a power- tifmsmlttmw
shaft aflixed to said larger gear, as set forth

In testimony w hercof I have signed my
name to this'speciflication, in the presence of
two subscribing witnesses, this 28th day of
January, A. D. 1891.

GEORGE J. ALTHAM.

Witnesses:
C. K. BROWN,
ARTHUR W. CROSSLEY.
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