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UNITED STATES

PAaTENT OFFICE.

YVILLIAM HENRY CLARKE, OF GATESIIEAD AND FREDERICK JAMES WAR-
OF NEWCASTLE UPON-TYNE, ENGLAND.

BURTON,

TURBINE.

SPECIFICATION forming part of Letters Patent No. 641,624, dated January 16, 1900.
Application filed August 24, 1898, Serlel No. 689,448, (No model.)

To all whom it may concerw:

Be it known that we, WILLIAM HENRY'

CLARKE, a resident of The Hermitage, Gates-
head, in the county of Durham, and FRED-

ERICK JAMES WARBURTON, a resident of 1o

Callerton Place,inthe city and county of New-

castle-upon-Tyne, England, subjects of the:

Queen of Great Britain and Ireland, have in-

- vented certain new and useful Improvements
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in Turbines, of which the followmﬂ* is a speci- |

fication.

OCur invention relates to eompound and
other turbines for use with steam, gas, or other

motive power, and has for its object to so con-

struet and arrange the turbine as to render |
the same readily I'@VGISlble and to reduce to

a minimum the loss of power arising from
leakage of the operating fluid at those perts
Where the shaft passes through the casing or
separating-partitions, at the same time not re-
tarding the speed of the shaft.

Aecordmcr to our invention we so arra,nﬂ'e

the shaft carrying the turbine wheels tha.b it

may have a slight transverse movement in
1ts bearings to allow for any eccentric motion
which may occurwhen rotating at high speeds,

pleventmg the leakage of working fluid at

range thereat an annular collar or ring fit-

ting s well but easy upon the shaft and adepted |
to ﬁt into or onto and make a joint by its ver-
tical surface or surfaces with a recessed or:

reversely—fmmed part of the said part1t1on

in which recessed part the said ring 1s capa-
ble of a sliding movement in a radial direc-
tion.

partition may be coned or flat, as deswed and

the ring may be of L form in cross- seetlen |

with its lero'er surface toward the ehember

more or less U form in cross-section, adepted

to receive the annular parts of the partition | vanes at the same distance from the shaft,

between the two sides and make a good slid-

ing .joint thereat, or the partition and ring
may be I’GVGLSGI}T formed. The steam or gas
in the spaces between the partition and the
ring sides serves as a means for damping or

e 1eterd1n0' the said eccentric motion of the

shaft when it occurs,

The edjacenb surfaces of the ring and | annular or other dueetlon and provided with

" We will fuither describe our invention in
reference to the accompanying drawings, in

which—

Figure 1 is a sectional elevation of a com-
pound reversible turbine consfructed in ac-
cordance with our invention, and Fig. 2 1s a
section on line A B thereof. Fig. 3 is a dia-

‘gram illustrating the means for reversing the

turbine. Fig. 41is a cross-sectional elevetwn
of a non- reversﬂ)le compound turbine; and
Fig. 51s a section of same on line B C of Iig.
4, half looking to the right and half to the
lefb Figs. 6 end 7 are enlm ged views of the
steam-tight ;|01n13 ‘with shaft.

‘Referring to the reversible turbine shown

in Figs. 1 and 2, T T are the turbine wheels,
"melosecl in a smteble cylindrical casing C

said wheels T being placed therein upon the
shaft S alternately with dividing-partitions

D, the latter having suitably-formed outer
| ends or peripheries, as at d d, for providing

the proper spacing of the par ts and chanibers
or ways H for the passage of the operating
Tunids. Inthesedivisionsthe usual apertures
or nozzles N are arranged and adapted to di-

| rect the operating fluid at the proper angle
owing to its imperfect homogenelty and for.

upon the turbine vanes V ag it passes from

| chamber to chamber.
the parts where the shaft passes throun‘h the :

partitions between each turbine Wheel we ar-

For rendering the turbine reversible the
partitions D are pmwded with two sets of
oppositely - inclined = tangentially - arranged
apertures or nozzles, as shown at N N'in the
diagram Fig. 3 and also in Fig. 2. These
nozzles or apertures are eda,pted to be opened

| and closed by means of a movable disk, dia-

phragm, or slide arranged within or upon the
partitions D and edapted to be moved in an

sets of holes or ports n n', adapted to regisier

one at a time with one of the double sets of

{ apertures or nozzles N N' referred to.
having the greatest pressure, or it mayv be of

These
tangentially-arranged apertures may be ar-

ranged to deliver the operating fluid upon the

or to avoid merging of the apertures when

‘arranged in close premmw}r they may deliver

at dn‘ferent distances, the reversing-ports, or
those less in use delweung at the lesser point
of efficiency.

The diaphragm or port-carrying slide may

| be disposed on the entering or outlet side of
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1 and 2

‘The aperture d%in each parbltlon D throufrhv
~which the shaft S passes, is, as deseribed of;i
-somewhat larger diameter than the shaft andi'
“adapted to receive an annular collar or ring
R of more orless L_' or | | qeetion” -as-Shown:-;: i
“respectively, aty vy, Fig. 4. Figs.6and 7
respectively. enlarfred.wews .af each form of
i These rin os are adapted to fit well,
~robut easy and movable upon the shaft S-and
- -make a steam-tight joint by their transverse |

1 face or faces r 9*&%1115!: a correspondingly-
- formed surface d*upon the partition D, upon-
+ which surface the said ring R is ._adaupted_ to |
oo move foroa fsu-i:t-able;..di'st:mee:'--t‘1*ans-verseizyr,':
- occlearance being allowed,asat+ 77,
-eccentric movement of the shaft Sisallowed,:
~oshould 1t oceur, without shock, at the same-
oo AImes pl'eventmﬂ* loss of power and leakage of -
- working fluid at these parts.

tight Jomt where the shaft passes out of the
easing, it 1s arranged to receive thereat a
pumber of rings constructed and arranged as
before desceribed-—for instance, as shown at
X X 1n Figs. 1 and 4—the casing C having a
suitable number of projecting parts or parti-
tions, such as X', to receive them and these
may be kept in position by a 1*ing or sleeve,
such as Z. At suitable points in such series
a collecting chamber or chambers, suchas U
U, is or are provided with pipes or the like
communicating with one or more of the low-
pressure chambers of the turbine—for in-
stance, as shown aty, Fig. 4. Suitable flexi-
ble packing or bearings may be provided
where required.

IFigs. 4 and § illustrate a compound turbine

arranged to run in one direction only, the re-
versing-diaphragm A and operating-levers

being dispensed with. The partitions D may
be each in one piece, as shown, and only one
set of apertures N are provided. The other
parts of the turbine remain the same. Simi-
lar reference-letters are employed to these
parts as in the deseription of the reversible
turbine.

IFig. 5showsthe construction of the turbme
vheels T and the vanes which are formed by

an annular groove or recess or recesses Y/, |

The latter form:is shown in:
SN where the said slide A isformed
'é';fé?;??;=5?05fiéﬂ§nfé=mmular;collal‘ or ring recessed, as at
coaly to fit over an:enzlza:f-gedeammlrazrzpm?tison; d

5 of the partitions D, where the nozzles N N
~are disposed, the said slide A being kept in |1

- position by a ring or collar /i*, serewed, as:
STETHE NS or otherwisesecured tothe partition or
- aprojecting partd®thereof. ''he wholeissoar-

_ ranged thatthesaid slide A iscapable of being
oooreadilymoved around upon the partition D to
- open and close the ports by means of operat- |
o ing-levers, such as:/ {' [ and counter-shaft I
ST ¢ ) otherw 136 conveniently.
the said levers:

-partitions .

qorlike means.

‘rical form
“clency: for anon-reversing turbine be inclined.
at an angle more or less. cc}mudmﬂ' Wlth the-f.;-a:-s:e-s;:=
-angle of the tangential nozzles. - S

‘One or more of |
5ifo%-0?1*:!-mayfé=beé-im?}lt)s?ede;in:zas:
" .chamber or chambers, such as M M, and pro-|
-dultably ar-

(. are

ThusIree:

Toforma ﬂmda-ii
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turned or otherwise cuot or formed inoron
‘the face of the wheels T and divided into - a .
-suitable number of cells V by means of radial 70
=’;'J?‘=h:eses-mz&yz-be;-i-n:ser--ted-in.;ra,-..;..:-.: S
-dial saw cuts or otherwise conveniently ﬁz.iedw;z-e:z-:.zaa:
‘in the groove V'at proper distances apart, al- - -
though it will be obvious that cells or Vdnesn%r-:.z-:.z-:.
of similar symmetrical shape may be formed:
‘upon or inthe wheels T by stamping, casting,
- Although we haveshownthe =
vanes or cells V in the turbme as of symmet-

, they may with an increased effi- -«
8o

o

‘The steam, gas, or other operamw ﬂmd is.

‘admitted at one end of the reversible turbine,
-as shown at I, and discharged at O, Fig. 4. 85
| -.Inf-a-‘ll:.-cases?.the'n:o?zz'lesori-apertm'esiN Niare
of proper dimensions in each succeeding par-
‘tition in regard to the expansion of the work-
‘ing fluid 1n 1133 passaﬂ'e thwuﬂfh Lhe Serws ofe?é:eiézé:é'ééiﬁ

:éehmnbers. B - go

~From the forefromw 1t w111 be seen th&t LII@-;;-;::.::.;}

:tmblne 18 1ead11y revmsﬂale when arranﬁed.;;;.;;ﬂs;;:s;;.
‘to be so, as described, and may be worked at -
‘very high speeds mthout appleemble loss of

.-workmtr fluld or power. = 95

Havmn' now deseribed our mventlon 'What;ﬁ:f-

the steam-pressure on one of the1r transverse
fa,ces substantially as described.

In turbines the combination with the se-
1*1es of partitions or projecting rings X' X'
upon the casing of free floating rings X, X,

 having Vertlcal and lateral annular ﬂa,nges

and ﬁttlnﬂ' well but easy on the shaft and hav-
ing a shdmﬂ' movement and being free upon
or in the said partitions or projecting rings,
kept tight thereon by the steam-pressure on
one of their transverse faces, substantially as
set forth.

3. In turbines, the combination of a series
of turbine wheels having symmetrical cells or
vanes and a series of leldlﬂﬂ' partitions each
having a double set of OppOSIt61} -inclined ap-
ertures, ports or nozzles for directing the op-
erating fluid upon the turbine wheels and also
havmn' a movable slide disposed directly over
the sa,id apertures, nozzles or ports and pro-
vided with a double set of oppositely-inclined
holes or ports, each set of the latter being
adapted, on the proper operation of the slide,
to form with the corresponding set of aper-
tures, nozzles or ports in the partition, a set
of nozzles or ports inclined in one or the op-
posite way, so that the direction in which the
operating fluid issues to act upon the vanes
or cells, and consequently the rotation of the

‘we clalm as new, and: deswe to secure 'by Let--:gf
-iter NN - SERDRERER
1L In turbmes, the eombmatlou w1t11 parm-_;v-- :

‘tions or projecting rings upon the casing of:
free floating rings havmﬂ' vertical and lateml_:::--::%::;:u:-
‘annular ﬂa,uﬂ'es and fttmﬂ' well'but easyon
the shatt and having a shdmr’r movement and
‘being free upon or. in the sald partitions or
:%pro;]ectmn' rings and kept tight thereon by
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shaft can be reversed, substantially as set | In witness whereof we have hereunto set

forth.. .. our hands in presence of witnesses.
4. In turbines, the combination of parti- WILLIAM HENRY CLARKE.

tions D, D, each having apertures, ports or FREDERICK JAMES WARBURTON.

5 nozzles N, N', and a slide A having holes or Witnesses for William Henry Clarke:
ports n, n’ and being connected to parts I, 7', W. R. LEES,
[?, [*; chambers M, M, a shaft L. and a revers- JOHN JERVIS. |
ing-lever G, all arranged and adapted to op- Witnessesfor Frederick James Warburton :
erate, substantially as and for the purposes HENRY A. PRYOR, |

1o herein set forth. | | EDMUND M. PATTISON.
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