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My invention relates to a support for a
massive body, more especially to a support
for the cylinder structure of an elastic fluid

turbine, and it has for an object to provide
g a support which will eliminate distortion of’

the body or cylinder structure, due. to set-
tling of the foundation or other changes in
the relative positions of the points of sup-
port in the foundation.
16 A further object is to provide a three-point
" support for a turbine cylinder  structure
which is suitable for the general conditions
found in power plants, and which distributes
the weight over a sufficient number of points
15 on the foundation. ’

Tn central station power plants the cylin-
der structures are so large that it is common
to support then on the foundation at five
points, one point usually being at the high

20 pressure or thrust end and two. points on
each side near the low pressure end. It will
be apparent, however, that settling of the
foundation or expansion of the foundation
columns due to temperature: changes may

25 cause a change in the relative vertical posi-
tions of the points of support. Such changes
distert the turbine cylinder structure, caus-
ing a weakening thereof and disturbing the
blade clearances. Disturbance of the blade

o clearances, in turn, causes rubbing of the

" parts where the clearances are reduced or
taken up, and excessive leakage where the
clearances are increased.

Distortion of the turbine cylinder struc-

% ture may be avoided by supporting it at three
points. ~If the vertical position of one point
is then changed, the cylinder structure will
merely turn about the other two points as a
pivot without changing the portion of the

) Toad taken by each pomt of support, and
therefore without distorting the cylinder
structure.

A three-point support, however, presents
the difficulty of distributing the heavy

45 weight of the structure on the foundation.

The large turbines of modern power plants

are so heavy that the load on each point of

the foundabion would be excessive if they
were supported at only three points on the
foundation.
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In accordance with my invention, I pro-
vide three points on the cylinder structure at
which it may be supported and I then sup-
port one or more of these points from a sup-
porting member, which is in turn supported
on the foundation at a plurality of points,
thereby distributing the weight of the struc-
ture among more than three points. In this
way, I obtain the advantage of a three-point
support and provide sufficient distribution of

‘the weight of the turbine on the foundation.
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“In the accompanying drawings, illustrat-

ing two embodiments of my invention:

Fig. 1 is a side elevation of the preferred
embodiment;

Fig. 2 is a plan view thereof; and

Fig. 8 is a fragmentary side elevation of a
modified form. '

Referring now to the drawings in detail, I
show a turbine cylinder structure 10 having
aninlet 11 at the high pressure end and an ex-
haust connection 12 at the low pressure end,
providing communication between the ex-
haust cliamber of the turbine and a condenser
13 disposed beneath and attached to the cyl-
inder structure. The condenser 13 is dis-
posed in the space 15 provided in the founda-
tion 16. ; S )

Supporting members 17, which may be in
the form of longitudinal beams disposed
across the condenser space with their ends

“resting on pads 18 on the foundation, are
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provided to distribute the load of the cylin- -

der structure. The cylinder -structure. is
provided with downwardly facing flat sur-
Paces 147 of relatively small area, which may
be formed on lugs 14 extending from the sides
of the cylinder at the low pressure end. The
surfaces rest upon the supporting members
intermediate the ends thereof and permit
some rocking and sliding due to expansion of
the cylinder. ‘

" A$ will be apparent from the drawings,
the surfaces 14" are disposed substantially
the vertical plane passing through the center
of the condenser. By this arrangement the
weight of the condenser is transmitted al-
most directly to the supporting members, im-
posing minimum load on the turbine eylin-
der siructure. ‘
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At the high pressure end, the cylinder
structure is supported by a pedestal 19, slid-
ingly mounted on the sole plate 20. The sole
plate 20 is rigidly secured on the foundation
and provided with walls 21 which restrain
lateral movement of the pedestal 19 but per-
mit longitudinal sliding. A vertically dis-
posed centering pin 187, rigidly secured to the
foundation, extends vertically through an
opening in lug 22; which extends from and is
secured to the low pressure end of the cylin-
der structure. This pin and lug prevent any
lateral or longitudinal movement at the low
pressure end, but do permit vertical move-
ment.  The center line of the turbine is there-

fore maintained by the lug 29 and pedestal 19.

and longitudinal expansion of the turbine is
taken care of by the sliding of pedestal 19,
such shiding being away from the low pres-
sure end. .

Should the foundation 16 in settling shift
the relative position of one of the points of
support, the end of the supporting member
17 resting at that point will be moved ac-

cordingly. The movement transmitted to.

the adjacent bracket 14, however, will be less,
depending upon the relative distances of the
bracket from the ends of member 17. The
position of the cylinder structure will be
shifted at this point but the distribution of
the weiglit of the structure among the three
points will not be disturbed. :

From the above description, it will be ap-
parent that X have provided a three-point.
support for the turbine and-have at the time
distributed the load over five points on the
foundation in such a manner that a practical
Toundation can be built with. a. proper space
for the condenser.

While in the illustrated embodiment the
rotor bearings are contained within the cyl-
inder structure, it will-be apparent to. those
skilled in the art that. the bearings may be
supported in any suitable manner known in
the art. My invention contemplates the sup-
port of the cylinder structure whether the
robor is supported by the cylinder structure
or otherwise, . :

While T have described my invention as ap-
plied to an elastic fluid turbine structure, T
desire it understood that this is merely for
the purpose of illustration, the invention be-
ing particularly useful in connection there-
with, but it may be applied to any massive
body which it is desired to support in a man-
ner to prevent distortion thereof; '

It. will- be apparent that details of my in-
vention may be-modified in. many respects
without departing from the principle there-
of:. Forexample, the points of support of the
turbine may be suspended from the support-
ing members 17 by bolts 28 as shown in F 1g. 3.
This arrangement, however, has a disadvan-
tagein that expansion of the cylinder changes
the vertical position of the center line of the
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cylinder structure. The operation of this
modification is otherwise the same as the pre-
ferred form.

It will also be apparent that the support-
ing members 17 may be supported upon the
foundation at any suitable number of points.

While I have shown my invention in but
two forms, it will be obvious to those skilled
in the art that it is not so limited but is sus-
ceptible of various other changes and modi-
fications without departing from the spirit
thereof; and I desire, therefore, that only such
limitations shall be placed thereupon as are
imposed by the prior art or as are specifically
set forth in the appended claims. ‘

I claim as my invention:

1. The combination of a stationary founda-

tion, a turbine cylinder structure supported:

at three and only three points and two longi-
tudinal beams each resting upon the founda-
tion at 1ts ends and intermediately of its ends

supporting the cylinder structure at one of

said points. »

2. The combination of an elastic fluid tur-
bine having a casing, a foundation, means for
supporting the high pressure end of the tur-
bine upon the foundation, lugs or brackets
upen the turbine casing on its opposite sides
near the exhaust end, and longitudinal beams
resting upon the foundation at their ends and
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intermediately of said ends supporting said

Iugs or brackets.

3. The combination of an elastic fluid tur-
bine having a condenser disposed thereunder
and connected to the exhaust.chamber of the
turbine, a foundation having a space in which
sald condenser is disposed, and members dis-
posed on either side of said {urbine and across
said space and supported on the foundation
on. opposite sides of said space, the cylinder
structure. of said turbine having a point at
each side supported from one of said members
intermediately of its points of support.

4. The combination of an elastic fluid tur-
bine baving a condenser disposed thereunder
and connected to the exhaust chamber of the
turbine, a foundation having a space in which
said condenser is disposed, and longitudinal
beams disposed on either side of said tur-
bines and across said space and having its
ends supported ou the foundation on opposite
sides of said space, the cylinder structure of
sald turbine having a point at each side sup-
perted from one of said beams intermediately
of its points of support.

5. The combination of a turbine cylinder
structure, a condenser disposed beneath the
exhaust chamber thereof, a foundation hav-
ing a space therein to acccmmodate the con-
denser, means for supporting the high pres-
sure end of the turbine cylinder structure,
lugs or:brackets formed on oppesite sides of
the turbine casing at the exhaust chamber,
and supporting members spanning the con-
denser space and resting at their ends upon
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the foundation, and said lugs or brackets rest-
ing upon said supporting members interme-
diately of the ends thereof.

6. The combination of a turbine cylinder
structure having an exhaust chamber, a foun-
dation, a bracket on each side of the cylinder
at the exhaust chamber, two members each
supported upon the foundation at a plurality
of points and supporting a bracket interme-
diately of said polnts, means for supporting
the high pressure end of said structure, said
means permitting longitudinal sliding but
restraining lateral movement, and means for
anchoring the low pressure end of the cyl-
inder structure, said means permitting verti-
cal movement only. ‘

7. In a turbine, the combination of a cas-
ing supported at a single point at its high-
pressure end and providing an exhaust cham-
ber at the low-pressure end, opposed lateral
feet carried by the exhaust chamber-defining
portion of casing and disposed intermediately
of the length of the chamber, and beams sup-
ported at their ends and, at intermediate
points, supporting said feet.

8. In a turbine, the combination of & casing
supported at a single point at its high-pres-

3

structure having an exhaust chamber, a foun-
dation, means for supporting the high pres-
sure end of the cylinder structure, and means
for supporting the other end of the cylinder
structure including members disposed on op-
posite sides of the cylinder structure at the
exhaust chamber, said members being sup-
ported. on the foundation at a plurality of
points and intermediately of said points car-
rying the exhaust chamber of the cylinder
structure. ‘

In testimony whereof, T have hereunto sub-
scribed by name this twenty-second day of

September, 1926.
ROBERT C. ALLEN.

sure énd and providing an exhaust chamber

at the low-pressure end, a condenser disposed
beneath the casing and attached thereto at
said exhaust chamber, opposed lateral feet
carried by said casing and disposed substan-
tially in the vertical plane passing through
the center of the condenser, and beams sup-
ported at their ends and, at intermediate
points, supporting said feet.

9. The combination of a turbine cylinder
structure having an exhaust chamber, a foun-
dation, a bracket on each side of the cylinder
at the exhaust chamber, two members each
supported upon the foundation at a plurality
of points and supporting a bracket intermedi-
ately of said points, means for supporting
the high pressure end of said structure, means
restraining lateral movement of the structure
at each end thereof to prevent displacement
of its axis, and means for retaining one part
of the structure against longitudinal move-
ment.

10. The combination of a stationary foun-
dation, a turbine including a cylinder and
means for supporting the turbine on and
distributing the weight thereof with respect
to the foundation including a support for one
end of the eylinder and disposed beneath the
turbine axis, two supports for the other end
of the cylinder, the last-named supports be-
ing disposed laterally at either side of the
turbine axis and means providing for the car-
rying of said supports by the foundation in-
cluding at least one member supported at each
end by the foundation and supporting at an
intermediate point thereof one of said sup-
ports.

11. The combination of a turbine cylinder
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