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" JAMES WILKINSON, OF. PROVIDENCE, RHODE {SAND, ‘4 SSIGNOR TO.

* WILKINSON.TURB
A DUUSTABL ES uPPO

© No. 830,393,

- Zoall ;é)fio)ﬁ_’it'b"ma,.y:fc'ai@geﬁ:}:' P S ERT
Be it’known that I, Jamms Winxifso

' citizen of the United States, residing at Provi- | "o

dence; in the county of Providence and Stats
of Rhode Island, have invented new arnd use- .
Aul Improvéments in Adjustablé Supportin
- Means for Turbines; of which thie follc ,
., -a-Specifieation, " L OO
‘o My invention relates to sujip
- 10" for turbine-casing’s designed to &u iC;
*.-maintain the-alinement or 4djustment.of
‘: ‘stationary element; surrounding: thée 3
:-part during changes.in its dimensi
. -oy-expansion or contraction. .. .

i 'The high speed of rotation of turbine-chafte

. and ‘Buckét-wheels and the close ¢learances’
- "between moving and, stationary parts of this
. ‘type of motor make it; necessary that the ac-
. .curate concentric adjustment of such -parts.
=20 should: be’ maintained -at all ‘times when -the
- turbine is'in action;. In practieé it has been
. -found that as the parts of the turbine become-
.- heated- by'thé motor fluid changes will result
-+ i the relative, positions of the stationary and
- 25 ‘Moving. parts, due to the fact that the latter
-~ aré supported by beéarings or pedestals which
are unaffected by thé tempergtureiof th
*. tor-fluid; whereas the étja._\‘{ibﬁqg

.- posed: to the high-tempera
-30 from the point of contact wi
- and will have a tendency to ni £0 ¢
. ‘come in contact with ‘the rotating pirts. . -In
- certain types of turbines thisirelative move-'|
ment-of parts necessitates: the -jacking up of

35 the shaft 61 lowering of thé easing as the tur-

" bine is being. heated.up, while in other types:
~the large clearances between stationary and
rotating parts capable of tak g up this rela-

. tive movement of parts:are provided ‘at. the

4e sacrifice ‘of efficieney. refore being de-
.- sirable to keep the sta lopary. parts ‘concen-

-tric to' the rotating élemert-at.all ‘times, T
have conceived that.this-can be effected au-
tomatically by providing: sup yorts  for  the.
stationary parts’ disposed $0-that when the

* turbine-casing changesits dimeénsions through:
eXpansion or confraction the.effect -of this"

. the relative adjustment of the-stationary and
- 50 rotating parts, 8o that these parts at all times
* . maintain their relative positions at different

“temperatures. . s

_ Ldesire to protect and claim, broadly ‘any

INE €OMPANY,

TING ME:

+ " Specification of Lettérs Patent, . .
- Application filed May 29,1905,

3 | in the e ,
|| @t an-angle and connected to" th
‘-such a point as will cause them to

| .casing - expands: or.“contracts; -this -
1 movemeént of the legs being- caused

-relative . adjustment of the. stationary-and -

it by an’
‘supports. %

-of . construction’ and’ 1 ‘
 hereinafter-described; ‘and ‘more: particularly”

s | show
. casitig In side’ elevation. Hig 2
sectional’ - view ‘taken along the’

“effect of the expansion.and
- casing in automaticall;
‘parts. relatively “to. 't

is4 detail view. illustrating the e

-adjustment.” Fig. 7 is a plan L
tion _ 1 this | away; of the bed-plate supporting the turbine. -
~change of dimension is-utilized to. maintain | Siril

‘il'lusti:atiyeﬁan or1
‘ent invention-‘may be

- :form of supporting means for the stationary
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or’ variations in thé temperature i
bine to maintain said parts conecent;
. More specifically, T have illustrated tw
- of amy b 1

0 4
Iiyention as applied to
- thér horizontal . ‘type -and have: .
he- turbine shell o’ casing supported . -
case by inclined legs, which are set
singrat -
:Swing to 65
and-from each other in an arc'as the turbing- * .
angular =~
“by: the. -

: ’cha;nge"injd.imensfion of the casing and actitg. .

automatically.to maintain the alinement and: 5o ;

revolving parts.. -In the other case the. tur-= E
bine ‘rests upon- the- inclined supports) to-

.which it is slidably. connected, the action of

75

the casing’s expansion“being to raise orlower
1c adjustment ofi its inclined .

autom

' My invention fusther consists in the details:”
and’ arrangement of parts - - .
80,

~out in the.claims, reference being had to: . -
) accompanying. drawings, in'which— ;=
igure 1 is"an outside view of ‘4 turbine, "
ving . one of the swiiging supports for the "

' 1s a‘yertical 85
) line @ 2.of -

Fig. 1 aad showing. the. casing -supports in o
end elevation. Fig. 8isa graphic view of the . .
' nd contraction of the . : -

means of swinging’ supﬁ&fé, ‘Fig.4isade-

tail plan.view of apartion of the bed-plate am]i"j S
illustrating the manner of connegting thetur-.. .+ -

bine thereto by.means of a T-head and slot. 95 .~
Fig. 5 is'an end elevation of a ‘turbine'mount- E
ed upon ihclined stationary supports:® -Fig. 6~ |
Eﬁ);pg‘site,ﬂ» bolt- -
‘permit.of ‘its:
view, broken 1oo ..

openings.in. the casing-foot to

-Similar “reference-numerals refer .to- the -
same parts throughout the drawings.: Lo
_The type of turbine shown being merely -
d forming no, part, of my pres- -
e briefly -described as'-
comprising an outer shell or casing 1 and .a
plarality ‘of diaphragm-partitions. 2 , Which- -
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_are held in place by said casing and serve to

“partments.  Motor-fluid

o

10

ol

29

w

L5 31

45

- construction illustrated -on Sheet 1 upon in-
" ¢lined: supports 11, which are connected to

60

05

“through. the succeeding stages, which have

“wheel i disposed in each stage-compartment

mum the leakage of pressure around the shaft’
" between -stages. _
" such as boiler-steam, be admitted to the tur-
“bine whose parts when cold assume the rela-
“tive position shown.in Fig. 2, the increase in
30
= will cause them to expand and will increase

.compensating movement-corresponding with

divide the turbine into stages or wheel-con:-
ﬁressure is supplied

to the initial stage through'a port 3 and ilows

communicating nozzles 4, to an exhaust-port
5. The several diaphragms are -provided .
with circular openings 6 .at- their centers,
through - which the turbine-shaft ‘7 passes,
this shaft projecting beyond the supply and
exhaust heads of the turbine and being suit-
ably supported in bearings 8. These bear-
ings are mounted upon pedestals 9, which in,
turn rest upon the ged- late 10. A bucket-

of the turbine and connected to the shaft 7
between the diaphragm-partitions.  Buck-
ets carried By these wheels codperate with
the nozzles 4 and act to drive the turbinein
the ususl manner. : L
It will be.noted: that the opening 6 in'the
diaphragim leaves but a very small clearance
between the shaft and diaphragm, this being
a preferred construction to reduce. to a mini-

It motor-fluid " pressure,

temperature in the easing and didphragm

their dimensions radially. If the casin beé
supported rigidly at its lower end, it will be

‘evident ‘that this expansion "of the dia- |
‘phragms will tend to raise the lower periph-

ery of the opening 6 into contact with the:|
shaft 7, since the latter:will not change its po-
sition, due-to the fact that its supporting-ped--
estals are unaffécted by the heat and have no

the ‘vertical expansion. of the diaphragms.
In other words, this would raise the opening
in the diaphragm until the latter by contact
with the shaft might cause serious injury to’
the machirie. To avoid these objections and
to meintain the relative adjustment of parts,
I mount the casing in accordance with the

each side of the casing at a point slightly.
below the shaft-opening in the diaphragm.
These supparts are preferably formed in the
shape of a -squarc frame, having an upper
cross-piece 12, which extends the axial length
of the gasing and is provided with a shoualder
13, which interlocks with a flanged shoulder
14 along the side of the shell. The leg-sup-.
ports 11 for each pedestal are inclined in-
wardly at an angle to the bed-frame, to which,
the. bottom cross-piece 15 of the pedestal is
suitably connected by bolts 16. Bolts 17
connect the cross-pieces 12 to the casing.-
The only point of contact between the sup-’
porting-pedestals and the casing is at the
shoulder 13, the other portions of the pedes-.

tals being sep:u"zﬂ;ed by a space 18 from the
sides of the casing, that may be packed with a
heat<insulating material, so that the pedes-

{ tals will not be affected by the heat of the

casing. The pedestals on each side of the.

7

turbine are similar in construction and cen-'

nected at.opposite points on the casing.

In operation as the turbine becomes heated ..

the expansion of the shell and diaphragm
along the line o, Fig. 2, will spring the pedes-
tals outwardly around the-arcs indicated by
the curved dotted lines d and b*; - This move- -
ment of the pedestals will cause aTowering of
the casing sufficient to compensate the tend-
ency of the expansion of the stationary cas-
ing and diaphragm to 'move the shait-open-

75

ing 6 upwardly and the diaphragm into en- .
ragenient with the shaft. In other words, re-.
ferring to-Fig. 3, the expainsion of the line @’ -

‘will cause this line to be loweréd to the posi-
tion shown in the dotted litie ¢/, and the ex-
tent of this-lowering of the line will corre-
spond. with the increase in the dimensions of

the diaphragm between the line ¢ and the .

shaft-opening due to expansion, as indicated
by the lines ¢ and ¢’. Thus, as will be seen
from Fig. 3, as the stationary parts of the

matically and in correspondence with ‘the
tendeney of its expansion to niove it into én-
gagement with the shaft, and in a properly-’
constructed machine the opéning in the dia-
plhriz}gm .will" remain concentric “with the
shaft.. ‘ : '

I provide the casing with means to limit

the range of its hovements; due to the swing

of itssupports, and also to prevent any lat-
eral movemnient of the turbine which might
arise if one support should spring or bend
more easily. than the other. A’pair of T-
shaped lugs 19, formed integral with or de-
tachably . connected ‘to the casing, are in-

serted into openings 20 in“a portion 21 of the -

base-frame. - By shifting the casing endwise
the shanks 22 of the lugs enter the réduced
portions of the openings 20,50 that theheads

.of the lugs efigage the base. The bed-frameis

cut away from:around the portion 21 to-pre--

vent the heat conducted to it through the

lugs from expanding the bed-frame.’
The clearances between the base-frame’

gc

turbine expand the pedestals spring out- :
“wardly and the diaphragm is lowered auto- -

95
100

‘10.5

¢

110

115 »

‘and the casing on one side and the heads 23

of the lugs on the other side may be so ad-
justed that the former, which is indicated at,.

94, will be open, when the turbine is cold, to

an extent equal to the distance the casing arid
diaphragms. will expand in a ‘radial line.
After this -expansion has.taken place -the
clearance 24 will be closed and the clearance
indicated at 25 correspondingly opened. The

2

125

lugs thus act to*prevent an excess of casing -

movement; and, if desired,.this excess move-
ment may be taken advantage of to give the
supports a slight initial tension-either way.

130
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The automatic -adjusting-supports . for the |
‘turbine (illustrated: on the sécond’ sheet’ of |
drawings) comprise & base-plate 26, provided.-

" on each side with oppositely-sloping surfaces

5:27, upon which: rest ‘the- angulai‘ly—disposed
. feet 28, connected o the' turbine-casing.
Bolts-29 secure the feet to- the base; _fpassing‘

-+ through elongated openings 30 in the feet and.

through openings 31 in ‘the surfaces 27. “'The

1o openings. 30 are elongated, so that the feet 28 1
can slide on the ‘bearing-surfaces. 27 as the
" casing expands or contracts.along the dotted

- lines, Fig'5, - It will be. évident that as'the
-+ rcasing expands the feet wilt slide down the
15 .inelined surfaces 27 , thus lowering the cag-
-~ ing, and ‘as they A
.- clines by the contraction of the casing th,
latter: will be ‘raised. .The extent of . thi
* radial expansion of the casing and the reg
20 site‘amount of travel of

ence.in the lines ¢ and ¢’ represents the.radig)
25 for:

tions of these lines, and a line b, representing
© " a:projection ofa sloping

-upon the surfaces 27.
. ‘a-guide-plate 32, having

© or formed integral with
- fits closely inthe o
35 the movement of t

. line, the'plate 32
foundation: .

ening-33, and thus limits
1e casing to a true vertical
being securely bolted to the

“any desired construction and may beattached

40 at different points of the turbine-casing and’

“1nvg different manner withiout departing from
. the'spirit of my invention,: - - .

- Without limiting myself to the deﬁails of

construction shown, what I desire to claim
45 and protect by Letters Patent isir o

- comprising stationary

+-.1. The combipation with a rotary motor :
and rotatable parts, of:
-~ supporting means for said parts, the SUppOrt-

ing means for one of said parts being.adapted

50 to act automatically responsive to tempera-~
‘ture changes in the mofor to' maintain said
stationary and rotatable parts concentric.

- 2. In an elastic-fluid turbine of the hori-
. zontal type, s shaft, a casing, separate sup-
55.porting-meéans for said shaft and ‘casing, said
~supports for the casing
. tomatically coact with its changes in dimen-
sion. and:maintain its geometric center un-
changed -under- varying temperature condi-

%0 tlong, BT C B

.+:8, The combination with & rotary motor
comprising stationary and rotating parts, of
separate supporting means for said, parts dis-
poséd so'asto be substantially undffected by

55 the changes in temperature of said '

are drawn back up’the.in-| said rotating parts. -

: the feet 28.on theé in-
- clined surfaces.ig indicated in the dotted:
1nes to the right of Fig. 5, where the differ- |

:and -the distance between the intersecs -

surface 27, gives the’
requisite extent of movement of the feet: 28"
To guide the turbine
30 and:preserve its vertical alinement, I provide |
» an opening 33, into -
" which projects-a guide-lug 34,-connected to"
' the casing. ThisTlug |

-means to pr:
‘ing-lateral

_ . e | pose
.« The swinging or sliding supports may be of.

being adapted to au-

parts one.

of said supporting means heing adapted to
coact with the changes in dimension of the

parts supported thereby, due to their expan-

sion or contraction,- to automatically ‘main-

“tain them .in relative adjustment with the
| other parts under different temperature con; .
ditions. " . ¢

4. The combination with a' rotary motor
comprising stationary
a base-plate, and supporting devices for said
stationary parts connected to said plate and
capable of

-

70

and rotating parts, of

75

movement relative thereto; said .

movement being effected by the expansion or- .
contraction of said stationary parts for ad- | -

justing:them automatically with relation to

5. The combination with a. rotary -motor

comprising-inclined members ‘which are dis-
posed on opposité sides of the totor and act-

".6.- The ¢ombination  with a Totary motor:
‘having' stationary and rotating parts, of a

8o

-having: stationary and Totating parts, of a
supporting “means; for ‘the stationary parts *- -

85

ed upon by the expansion of the stationary . -
: | parts to raise or lower the latter. - - '
-expansion of the diaphragm to be provided |, " -

supporting means for the ‘statlonary parts. . - -

parts to raise or'lower:the latter, and guide.
event the stationary partsshift-

T

supporting-means for-the stationary parts

ed upén by the expansion of the stationary
parts toraise or lower thelatter, and means to
limit the vertical movement of said station-
ary parts.. R

-comprising inclined members which are dis-
‘posed on opposite sides of the motor and act-
-ed"upon by the expansion of the stationary

95

« 7. The. ec bination W-itha rotary motor
-haying stationary and rotating parts; -of g -

100

‘comprising inclined members which are dis- . -
ed.on opposite sides of the motor and act-= -

105

'8, In ‘an elastic-fluid turbine comprising 8

.casing, diaphragms having- shaft-openings,
‘and a shaft, of supports connected ‘to .each

side of said casing and adapted to be spread
or contracted by changes in
said casing to raise or lower it and maintain
said shaft-epenings in the diaphragms sub-
stantially concentric with said shaft. -

9. In combination, an elastic-fluid turbine 1

the dimensions of -

eomprising. stationary. and rotatable parts, .

said stationary -parts comprising a casing,
and inclined yieldable supporting members
connected -to :said casing only ‘on opposite
sides thereof and acted upon by ‘the changes
in the dimensiong of the casing to shift ifs po-.-
sition; for the purposes described. -

10. A supporting means for an elastic-fluid

turbine comprising inclined legs between
which the turbineis suspended, said legs hav-
Ing a single point of connection to the tug-
bine on opposite sides thereof and .at other
points heing -disposed out of contact with
the turbine. i SR

11 In combination with a turbine, sup-

125
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‘porting means therefor between: which the
_turbineisdisposed, said means being connect-

- ed to the turbine on opposite sides and

-spread apart by its expansion, and a guide to

~limit theresultant movements of the turbine
to a straight line between .its supporting

_means. , .

12.5 A supporting means for a turbine com--

prising a bed-plate, supporting’ members
- thereon, a casing for the turbine to opposite

- sides of which said members are connected

g

20

and. by the expansion and contraction of
which said members are. moved to change the
position of said casing, and means to limit the
movements of said casing to the same verti-
cal line relative to said bed-plate.

" 13. The combination. with a horizontal
turbine having a casing, and shoulders on op-

‘posite sides of said casing, of pedestals on :

‘each side of the turbine for supporting it;

- which pedestals are connected to said shoul-

-ders and disposed out of contact with the cas- |

830,393

ing at other points, and guide means to pre-
vent the stationary parts of the turbine shift-
ing laterally. ‘ o

" 14. The combination -with a horizontal
turbine having a casing, and parallel shoul-
ders axially disposed on each side of said cas-

ing, of supporting-{rames on each side of the -

turbine, sald frames being provided with an

.upper -shouldered member which interlocks

25

30’

with a shoulder -on each: side of said casing

and having inwardly-inclined legs which are

adapted to be bent by the changes in the di- .

meénsions of said casing, said legs being dis-
posed out of contact with said casing; and 2
main supporting member for said legs.

In testimony whereof I have hereunto set
my hand in présence of two subscribing wit-
nesses. - - e

o . JAMES WILKINSON.

Witnesses:, » - v o0 s T

' SerH G JAMESON,
J.J. DEvENISH. *
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