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JAMES WILKINSON, OF PROVIDENCE, RHODE ISLAND, ASSIGNOR TO WILKINSONTURBINE COMPANY, ACORPORATION of ALABAMA. 
ADJUSTABLE supporting MEANs. For turbines. 

specification of Letters Patent. 

ty . . . . . 

No. 880,898. 

Zo all. whom it may coneern:: 
Beit known thati, JAMES WILKisson, a 

citizen of the United States, residing at Provi- w' . . . . ' ' ' . . 
dence; in the county of Providence and State bine to maintain said parts concentri . 5 of Rhode Island, have invented new and use: ful Improvéments in Adjustablé. Supportin 
Means for Turbines; of which the follo 
a specification. . . . . . . . . . . . . . . 

Myinvention relates to supporting devices 
to for turbine-gasings designed to automatically 
... maintain the 'alinement or adjustinent of the stationary element surroundin 

Re; during changes in its dimensions caused ... by expansion or contraction..... . . . . . . . . 

... and bucket-wheels and the close clearances ... between moving and stationary parts of this 
. type of motor make it necessary that the ac 
curate concentric adjustment of such parts. 

220 should be maintained at all times when the 
turbine is in action. In practice it has been 
found that as the parts of the turbine become 
in the relative positions of the stationary and 

25 moving parts, due to the fact that the latter 
... are supported by bearings or pedestals which 

are unaffected by the témperature:0 
tor-fluid, whereas the stationia: posed to the high-temperat 

3o from the point of contact with: 
and will have a tendency to m 
come in contact with the rotati lii , ing parts. In 
certain types of turbines this relative move 
ment of parts necessitates: the jacking up of 

35 the shaft or lowering of the easing as the tur 
bine is being heated up, while in other types. 
the large clearances between stationary and rotating parts capable of taking up this rela 
tive movement of parts a 

4c sacrifice of efficiency. It therefore being de 
sirable to keep the stationary parts concent 

. . . tric to the rotating element at , all times, I 
have conceived that this can be effected au. tomatically by providing: supports for, the 

45 stationary parts disposed so...that when the turbine-casing changes its dimensions through 
expansion or contraction the effect of this 
change of dimension is utilized to maintain. the relative adjustment of the stationary and 

5o rotating parts, so that these parts at all times 
maintain their relative 

... temperatures. . . . . . . . . . . . . 
and claim, broadly,any I desire to protect 

... form of supporting means for the stationary 

: rotating 

The high-speed of rotation of turbine-shafts 

the mo 
ly parts ex . f d expand 

provided at, the tailplanview of aportion of the bed-plate and 

positions at different 

parts of the turbine designed to act au ically responsive to changes in dimen 
or variations in the femperature in 
More specifically, I have illustrated two ap 

plications of ray invention as applied to a 

in the one case by inclined legs, which are set 
at an angle and connected to it . . " - 
such,a point, as will cause them to: 
and from each other in an arc as 

Patented Sept.4, 1906. Application filed May 29, 1905, Serial No. 262,869, . . . . . . . 

o, turbine of the horizontal type and have shown the turbine shell or casing supported . . . 

swing to 65. 
the turbine- . casing expands or contracts, this langular . 

movement of the legs being caused by the . 
change in dimension of the casing and acting. . . 
automatically to maintain the alinement and 
relative, adjustment of the stationary" and : 

: In the other case the tur revolving parts. - 
bine rests upón the inclined supports, to 
which it is slidably, connected, the action of 
the casing's expansion being to raise or lower is. 

of 

eaccompanying drawings, in which . 
Figure i is an outside view of a turbine, showing one of the swinging supports for the 

it by an automatic adjustment on its inclined . . heated by the motor fluid changes will result suppo . . . . . . . . . 
2ntion further consists in the details. construction and arrangement of parts 

hereinafter described, and more particularly 8o. 
set out in the claims, reference being had to: 

easing in side elevation Fig.2 is a vertical 85: 
sectional view taken along the line a' a' of Fig 1 and showing the casing supports in 
end elevation. Fig. 3 is a graphic view of the 

nd contraction of the justing stationary 
tating parts by. 

effect of the expansion 
casing in automaticall 
parts relatively to ther - 
means of Swinging supports. Fig. 4 is a de 
illustrating the manner of connecting the tur... . . . 
bine thereto by means of a T-head and slot. 
Fig. 5 is an end elevation of a turbine mount edupon inclined stationary supports. Fig.6 

adjustment. Fig. 7 is a plan view, broker. away, of 
Simila same parts throughout the drawings. . . 

comprising an outer shellorcasing 1 and a 

Thé type of tirbine shown being merely illustrative and forming no part of my pres 
ent invention may be briefly described as 

95. 
is a detail view illustrating the longated bolt. 
openings, in the casing-foot to permit of its 

. . . lan view, broker Ioo. the bed-plate supporting the turbine. 
r reference-numerals refer to the 

los 

plurality of diaphragm-partitions 2, which 

  

  



2 
are held in place by said casing and serve to 

O 

the nozzles 4 and 
29. 

25. - - 

between stages. 

divide the turbine into stages or wheel-con partments. Motor-fluid pressure is supplied res 
to the initial stage ER port 3 and flows 
through the succeeding stages, which have 
communicating nozzles 4, to an exhaust-port 
5. 

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 go pedestals 9, which in 
turn rest upon the bed-plate 10. A bucket 
wheel is disposed in each stage-compartment 
of the turbine and connected to the shaft 7 
between the diaphragm-partitions, Buck 
ets carried by these wheels cosperate with 

act to drive the turbine in 
the usual mainner. it will be noted that the opening 6 in the 
diaphragm leaves but a very small clearance 
between the shaft and diaphragm, this being 
a preferred construction to reduce to a mini 
mum the leakage of pressure around the shaft 
such as boiler-steam, be admitted to the tur 

45 

evident that t 
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-. 

bine whose parts when cold assume the rela 
tive position shown in Fig. 2, the increase in 
temperature in the casing and diaphragm 
will cause them to expand and will increase 
their dimensions radially. If the casing be 
supported gic, at its lower end, it will be 

estals are unaffected by the heat and have no compensating movement corresponding with 
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 machine. To avoid these objections and 
to maintain the relative adjustment of parts, 
I mount the casing in accordance with the 

: construction illustrated oil. Sheet 1 upon in glined supports 11, which are connected to 

55 

65 

each side of the casing at a point slightly. 
below the shaft-opening in the diaphragm. 
These supports are preferably formed in the 
shape of a square frame, having an upper 
cross-piece 12, which extends the axial length 
of the casing and is provided with a shoulder 
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 

... The several diaphragms are provided 
with circular openings 6 at their centers, 

if motor-fluid pressure, 

S. expansion of the dia- -- 
shaft. 
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tals being Separated 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 
turbine are similar in construction and con 
nected at opposite points on the casing. 

In operation as the turbine becomesheated 
the expansion of the shell and diaphragm 
along the linea', Fig. 2, will spring the pedes 
tals outwardly around the arcs indicated by 
the curved dotted lines b and b'. This move 
ment of the pedestals will cause a lowering of 
the casing sufficient to compensate the tend 
ency of the expansion of the stationary cas 
ing and diaphragm, to move the shaft-open 
ing 6 upwardly and the diaphragm into en- . 
agenient with the shaft. In other words, re 
ferring to Fig 
will cause this line to be lowered to the posi 
tion shown in the dotted linea', and the ex 
tent of this lowering of the line will corre 
spond with the increase in the dimensions of 

3, the expansion of the line at . 
85 

the diaphragm between the line a' and the . 
shaft-opening due to expansion, as indicated 
by the linesc and c'. Thus, as will be seen 
from Fig. 3, as the stationary parts of the 
turbine expand the pedestals spring out 
wardly and the diaphragm is lowered auto 
matically and in correspondence with the 
tendency of its expansion to nove it into en 
gagement with the shaft, and in a properly 
constructed machine the opening in the dia 
phragm. will remain concentric with the 

provide the casing with means to limit 

95 

OO 

the range of its inovements, due to the swing 
of its supports, and also to prevent any lat 
eral movement 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 'casingendwise 
the shanks 22 of the lugs enter the réduced 

ios 

J o 

portions of the openings 20, so that the heads . 
of the lugs engage the base. The bed-frame is 
cut away from around the portion 21 to pre 
yent the heat conducted to it through the 
lugs from expanding the bed-frame. '8 
The clearances between the base-frame 

and the casing on one side and the heads 23 

115 

of the lugs on the other side may be so ad 
justed that the former, which is indicated at 
24, 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. 

I 25 

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. I 30 



830,398 . g . 
The automatic adjusting-supports for the of said supporting means being adapted to 
turbine (illustrated on E. E. of coact with the changes in dimension of the drawings) comprise a base-plate 26, provided parts supported thereby, due to their expan 
on each side with oppositely-sloping surfaces sion or contraction, to automatically main 

527, upon which rest the langularly-disposed tain them in relative adjustment with the 7o 
feet 28, connected to the turbine-casing... other parts under different temperature con: . 
Bolts 29 secure the feet to the base, passing ditions. . . . through elongated openings 30 in the feet and 
through openings31 in the surfaces 27. The 

lo openings.30 are elongated, so that the feet 28. 
can slide on the bearing-surfaces. 27 as the 
casing expands or contracts along the dotted 
lines, Fig 5. It will be evident that as the 
casing expands the feet will slide down the 

15 inclined surfaces 27, thus lowering the cas 
ling, and as they are drawn back up the...in 
clines by the contraction of the casing 
latter will be raised. The extent oft 
radial expansion of the casing and the requis. 

20 site amount of travel of the feet 28 on the in 
: clined surfaces is indicated in the dotted 
lines to the right of Fig. 5, where the differ 
ence in the linese and e represents the radia, 
expansion of the diaphragm to be provided.6. 

25 for and the distance between the intersecs having stationary and rotating parts, of a 9o 
tions of these lines, and a line b, representing supporting means for the stationary parts ... 
a projection of a sloping surface 27, gives the comprising inclined members which are dis 
requisite extent of movement of the feet 28 posed on opposite sides of the motor and act 
upon the surfaces 27. To guide the turbine-led upon by the expansion of the stationary 

30 and preserve its vertical alinement, I provide parts to raise or lower the latter, and guide 95 
a guide-plate 32, having an opening 33, into means to prevent the stationary parts shift 
which projects a guide-lug 34 connected toing lateral . . . . . . . . . . . . . . 
or formed integral with the casing. This lug. 7. The combination with a rotary motor 
fits closely in the opening 33, and thus limits having stationary and rotating parts, of a 

35 the movement of the casing to a true vertical supporting means for the stationary parts Ioo 
line, the plate 32 being securely bolted to the comprising inclined members which are dis-, 
foundation. . . . . . . . . . . . . . posed on opposite sides of the motor and act ... The swinging or sliding supports may be of ed upen by the expansion of the stationary 
any desired construction and maybe attached parts to raise or lower the latter, and means to 

4. The combination with a rotary motor coniprising stationary and rotating parts, of 
a base-plate, and supporting devices for said 75 
stationary parts connected to said plate and , 
capable of movement relative thereto, said ... 
movement being effected by the expansion, or . . 
contraction of said stationary parts for ad- . . 
justing them automatically with relation to 8o said rotating parts. . . . . . . . . . 

5. The combination with a rotary motor thaving stationary and rotating parts, of a 
supporting means for the stationary parts ... 
comprising ed members which are dis- 85 posed on 

4o at different points of the turbine-casing and limit the vertical movement of said station- Io5 in a different manner without departing from ary parts. . . . . . . . . . . . . 
the spirit of my invention. . . . . . .8. In an elastic-fluid turbine comprising a 
Without limiting myself to the details of casing, diaphragms having shaft-openings, . 

construction shown, what I desire to claim and a shaft, of supports connected to each 
45 and protect by Letters Patent is -- . . . . side of said casing and adapted to be spread II o 

... l. The combination with a rotary motor or contracted by changes in the dimensions of 
"comprising stationary and rotatable parts, of said casing to raise or lower it and maintain 
... supporting means for said parts, the support said shaft-openings in the diaphragms. Sub 
ing means for one of said parts being adapted stantially concentrie with said shaft. . . . . . 

5o to act automatically responsive to tempera 9. In combination, an elastic-fluid turbine II.5. 
ture changes in the motor to maintain said eomprising stationary and rotatable parts, 
stationary and rotatable parts concentric. said stationary parts comprising a casing, 

2. In an elastic-fluid turbine of the hori- and inclined yieldable supporting members 
ZOntal type, a shaft, a casing, separate Sup, connected to said casing only on opposite - 

55 porting means for said shaft and casing, said sides thereof acted upon by the changes I 20 
supports for the casing being adapted to au- in the dimensions of the casing to shift its po 
tomatically coact with its changes in dimen-sition, for the purposes described. - 

ision and maintain its geometric center un- 10. A supporting means for an elastic-fluid 
changed under varying temperature condi-turbine comprising inclined legs between 

So tions. . . . . . . . . . . . which the turbineissuspended, said legs hav- I 25 
... 3. The combination with a rotary motoring a single point of connection to the tur comprising stationary and rotating parts, of bine on opposite sides thereof and at other 
separate supporting means for said parts dis- points being disposed out of contact with 
posed so as to be substantially unaffected by the turbine. ... . . . . . . . . . 

35 the changes in temperature of said parts one. 11. In combination with a turbine, sup- 13o. 

  



62. 

porting means therefor between which the 
turbine is disposed, said means being connect 

red to the turbine on opposite sides and 

15 

spread apart by its expansion, and a guide to 
limit the resultant movements of the turbine 

prising a bed-plate, Supporting members 
thereon, a casing for the turbine to opposite 
sides of which said members are connected and 

adapted to be bent by the changes in the di and by the expansion and contraction of 
which said members are moved to change the 
position of said casing, and means to limit the 
moyements 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 

to a straight line between its Supporting 
means. . . . . . . . 

12. A supporting means for a turbine com 

830,393 

ing at other points, and guide means to pre 
yent the stationary parts of the turbine shift. 
ing laterally. 
. 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-frames on each side of the 
turbine, said frames being provided with an 
with a shoulder on each side of said casing 
and having inwardly-inclined legs which are 

mensions of said casing, said legs being dis 
posed out of contact with said casing, and a 
main supporting member for said legs. 

In testimony whereof I have hereunto set 
my hand in presence of two subscribing wit 
8SS6S. . . . - - - - - - 

. . . . JAMES WILKINSON. 
Witnesses:. . . . . . . . . . . . . . 

SETH.G. JAMESON, 
J. J. DEVENISH. 

25 

upper shouldered member which interlocks 

35 


