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To all whom it may concern:
- Be it known that I, Joun Tromas JEN-
NINGS, & subject of the King of Great Britain

and Ireland, whose postal address is 190 Per-

shore road, Kings Norton, near Birmingham,
in the county of Worcester, England, have
mvented certain new and useful Improve-
ments 1n and Relating to Turbines Actuated

- by Steam, Air, or the Like, of which the fol-
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‘of working fluid without

lowing is a specification. |
- This invention relates to improvements in
turbines actuated by steam, air, or the like,

and has for its object the construction of tur-

bines in such a manner as to obtain a com-
paratively low velocity of rotating parts and
great complexity or
multiplicity of parts and with economy in

‘the consumption of the working fluid.

In describing my invention in detail refer-
ence 1s made to the accompanying sheets of
drawings, similar letters indicating similar
parts, in which— _ ,

Figure 1 represents an arrangement of a
turbine as hereinafter described and suitable
for steam used non - condensingly. Fig. 2
represents a form of guide-plate with the dis-

~ tance -ring cast on one face of each guide-
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 plate, as hereinafter described. Figs. 3, 4,

and 5 are part angular sections through the
working steam-spaces of guide-plates. Figs.

6 and 7 show part elevation and part axial

sectlon of guide-plateshownin Fig. 3, showing
a method of securing the center pieces and

hereinafter referred to. Fig. 8 shows part

elevation, and Fig. 9 part angular section, of a

special construction of guide-plate. Fig. 10

shows elevation; Fig. 11, an angular section

of another form of guide-plate, and Fig. 12 is

a diagrammatic development of an angular
section through the guide-disks and vane-
wheels of the turbine illustrated in Fig. 1.

- In carrying out my invention I construct a

turbine A, having one or more rings of radi-

45

50

55

ally-projecting vanes B concentrically

se-
cured in any convenient manner in the direc-
tion of rotation with the turbine-shaft C and
arranged Im one or more series. These
mounted rings of vanes or vane - wheels B
may be arranged in gradually-increasing di-
ameters to allow greater area for the expan-
sion of the steam, or each series may be all of
the same diameter at the tips of the vanes, as
shown in Fig. 1, the area of the steam-flow

‘bemg increased by decreasing the diameter

of the vane-disks, their periphery correspond-
ing to the root of the vanes. B

!

On either side of each vane-wheel BIS a

disk or plate D, which guides the steam-flow

to and from the vane-wheels B, those digks -

lying between two vane-wheels having guide
channels or passages E for the steam on both
their faces and all having a port or ports F to
allow the steam to pass through the whole se-
ries of vane-wheels. The guide-plates D and
vane-wheels B are preferably contained in
one or more casings H, having suitable end
covers J with stuffing - boxes J’, through
which passes the turbine-shaft C, said boxes
being secured in a suitable manner to the cas-
Ing or to the end covers to prevent them from

turning. The spaces between the end covers

60

J, casing H, and stuffing-boxes J’ are made as

nearly as possible steam - tight, except, of
course, at the ports. o
The portions E and E’ of each of the circu-
lar disk-like spaces P, lying between each
pair of guide-plates D, which is occupled by
the working fluid and the vanes,is annular in
form, occupying the outer portion of the said

‘spaces, but with both side faces of culde-

plates D suitably shaped, corrugated, or
channeled to form the spaces or channels E
in the angular direction, which, as the gen-
eral direction of the flow of the fluid is angu-

lar, 1s arranged to give the said working fluid
a sinuous. course, partly angular and partly
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axial, crossing and recrossing through the ring
of vanes B, which are centrally in the plane

-of this annular space, and work is done each

time of crossing by giving up the kinetic en-

ergy generated by the expansion of such

00

working fluid in the guide-channels E. The

sald annular spaces are made as nearly steam-
tight as possible. As the steam-jefs strike
the vane-wheels B on both sides and the
vanes B’ are preferably of equal-sided sec-

tion, there is practically no unbalanced thrust
Theyare

onthe side faces of the said wheels.
therefore allowed to freely move axially on
the shaft C, and at the roots of the vanes B’ :
and where necessary at the tips, are made of
just the required width to be a running fit in
the space K’ between the guide-faces.
Distance - rings K are arranged between
each pair of guide-plates, all being held to-
gether by the high-pressure steam which en-
ters through the port L in end cover J, or, 1f
preferred, through casing H. If desired , the
casing H and guide-plates D may be arranged
in halves, or the said casing may be dispensed
with, the guide-plates being bolted to one an-

| other and to the end covers J. i
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Fig. 2 shows a form of guide-plate D with | tween the vanes B’ and being deflected there~

the distance-ring K cast on one face of each |

ouide-plate and also shows the ouide-plates
arranged to suit a vane-wheel with 1ts mmner
or vaneless portion B* wider than the vailes

in vane-ring B and without a ring round the

tips of the vanes.

Figs. 3, 4, and 5 show part ancular sections-

of various forms of guide-plates D, such sec-
tions being taken through the working steam-
spaces E and vanes B/, such guide-plates

" having thereon different forms of steam chan-

' nels or passages & fore

steam. The said channels may be produced
in any suitable manner and may be lined with

sheet metal, if desired, in order to obtam a

. smooth surface.

20

Figs. 6 and 7 show part elevation and part
axial section of guide-plates D, as shown 1n
Fig. 3, giving a method of fastening the cen-
ter pieces M by means of recesses T in the

outer and inner periphery of the guide-chan-

‘. qels B and projections V on center pieces M,

~ the whole being secured when finally adjust-
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ed by screws W. _
Fig. 8 shows part elevation, and Fig. 9 part
angular section, giving details of construc-

" ‘tion of a form of guide-plate D in which the
metallic surfaces P, guiding the steam, are

formed separately, such surfaces or guides
being attached to the frame of the ouide-
plate D by means of screws S or In any other
convenient manner. The said guide-buckets
or walls of channels E may be castings or
stamped, hammered, rolled, or otherwise
formed. One

. ‘with a guide-vane P/, and one or more of the
" same may be fitted m each guide-bucket mn

4.0

in diverting the steam-
energy.

Fig. 10 shows elevation, and Fig. 11 angu-

“. lar section, of a portion of another form of

45

guide-plate.
walls O of the steam-channels E are parts of
‘the guide-plate casting D, the shaped sur-

In thisform the inner and outer

 faces P of the channels only being formed

. ‘separately and secured to the guide-plate in
any suitable manner. -
50
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| gulde-p
-~ caused by
face of the first ring of vanes B’ at a suitable |

65 angle and speed, passing therethrough be- | tween them, the adjacent faces of each pair

EKither of the methods of construction

shown in Figs. 8, 9, 10, and 11 may be adopt-
ied in producing any of the forms of guide-

channels E shown 1n Figs. 3, 4, and 5, and
each complete ring of the said guide-chan-

nels may be made in one or more pieces, as

desired.

- TIn operation steam or the hike enters at one

end of the casing H or end cover J through
port I and passes through one or more ports

T in the first guide-plate D, entering the an-
Arst and second |

nular space between the f
lates D. Such steam or the like 1s
the first guide-plate to strike the

by,

ciently guiding the |

of the guide-buckets is shown

_ | nular space
“any suitable manner when desired to assist
low with little loss of

' | pressure is reached.

lower speed, giving up

the shaft C. On leaving the ring of vanes B’
the steam is deflected by the second guide-

plate in the direction of rotation and made to
‘again enter the first set of vanes at a suitable
The steam thus

75

angle and speed, as betfore.
passes through the vanes B’, comes 1 con-~

so that it leaves them at a very much
the greatest part of
the difference in momentum as power through
70

tact with the first guide-plate, and is agaiii -

deflected in the direction of rotation and

made to pass through the vane-ring and

again come in contact with the second cuide~

plate, and if there is only one port I in the
first guide-plate the steam or the like makes

.80

| approximately & complete circuit’ of the an-

nular space between the guide-plates D, '

crossing and recrossing

space. - Sam _
space (which will be larger than the first m
the manner before explained to allow for ex-
pansion) as in the first space, and then the

_ the path of vanes B”
until it has nearly completed such circult.
Tt is diverted by the second guide-plate and
led through a port F into the second annular
The same action takes place in this

1

steam leaves the same and goes through a
port into the third space, and so on through .
the whole series of annular working spaces,

driving the vanes onward by the power dee
such fluid

veloped by expansion each time
crosses the said vanes. '

The passages in the gu
arranged to give a suitable area for the vol-

ume of fluid passing through them and the
vane-rings B, which area will of course in--

2

¢rease proportionately in each successive an-
with the increase of volume of
uid goes on

steam. The expansion of the

through theseries of operations until exhaust-

What I claim as my inventionis— =

1. A turbine consisting of a casing, a shaft
extending therethrough, a series of vane-
wheels on said shaft having radially-project-
ing vanes, disks fixed to
spectively projecting between successive
pairs of the vane-wheels,
vane- | _
being passages in the faces of each pair of
disks adjacent to a vane-wheel formed to
cause motive fluid to alternately pass from

one side to the other of the vane-wheel m a

substantially circumferential direction, with

‘another passage through each of the disks
between the vane-wheels, said passages be-

95

suide-plates D are all
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110
the casing and re-

s, and a disk for the
sheel at each end of the series, there -

115
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ing placed to ¢onduct motive fluid from one

vane-wheel to the next after it has passed
completely around the same, substantially as

described.

&

2. The combination 1n & turbiné, of a cas-

125

ing having an inlet and an outlet for motive

fluid, and a series of disks carried m said cas-

ing and spaced to have annular chambers be-

1 3.0
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“ing, a shaft extending therethrough,there be- |

817,067 - &

of disks being provided with a cireular line of

recesses, with vane-wheels within said annu-

lar chambers, and a shaft carrying said
wheels, said passages being formed to cause a

current of motive fluid to pass alternately |

from one side to the other of the vane-wheel
it a generally circumferential direction and
finally to pass to the next adjacent vane-
wheel and to the passages in the disks there-
of, the vanes of the first vane-wheel and the
corresponding faces of the disks being of less

radial dimensions than those of the next

vane-wheel, substantially as described.

.. 3. The combination of a substantially Cy-
hindrical casing, a shaft extending there-

through, a series of disks in said casing
spaced apart to form a series of annular

chambers, each of said disks having series of
passages in 1ts two faces, a series of vane-

wheels mounted in the annular chambers be-

tween successive disks, and a shaft carrying
sald vane - wheels, there being a passage
through each disk whereby successive vane-

‘wheel chambers are connected, substantially

as described. .
4. The combination in a turbine, of a cas-

Ing a vane-wheel on the shaft, disks each hav-
ng a face adjacent to said wheel and pro-

vided with recesses whereby motive fluid is 30

conducted circumferentially around the disk
and caused to flow alternately from one side
thereof to the other, certain of said passages

having in them center pieces for directing the

motive fluid, said center pieces being mnde- 33
pendent of the material of the disks, sub-
stantially as deseribed. _ '
5. The combination in a turbine, of a cas-
ing having a shaft, a vane-wheel carried by
sald shaft, and a structure on each side of 40
sald vane-wheel and each provided with 4
circular line of recesses formed in its face ad-
jacent to the wheel, with removable pieces in
sald recesses forming channels to direct mo-
tive fluid from a source of supply circumfer- 4z
entially around said wheel and to cause it to
flow alternately from one side to the other
thereof, substantially as described. _
- In witness whereof I have hereunto set my

hand in the presence of two witnesses.
- J. T JENNINGS,

Witnesses:
- Cuive WavuaH,
JosErH P. Kmey.
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