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To all whom it may concern’

Be it known that Epwin H. Browx, 2
citizen of the United States, residing at
Milwaukee, in the county of Milwaukee
and State of Wisconsin, has invented a cer-
tain new and useful Bearing, of which the
following is a specification.

This invention relates to improvements in
bearing structures, and relates more specifi-
cally to means for economically and -effec-
tively cooling bearings which are neces-

sarily or preferably exposed to artificial:

heat. )
‘An object of the invention is to provide

simple and efficient’ means for cooling a’
bearing structure with the aid of an air cur-

rent or the like.

Tt is often desirable in constructing vari-
ous machines such ds steam turbines, to so
arrange various elements of the structure
that one or more of the bearings are ex-
posed to artificial relatively infense heat
such as the heat of radiation from a steam
conduit or the heat of conduction from rela-
tively hot turbine structure. located directly
adjacent to the bearing or bearings. - It has
heretofore been common practice to cool
bearings thus exposed by means of water
jackets. While the prior water cooling sys-
tems are relatively effective, they are also
relatively complicated and expensive because
of the multiplicity of conducting pipes, com-
plicated valves, water tight jackets and rela-
tively complicated circulating means ve-
quired therein for the purpose of producing
a continuous circulation of cooling water.
The water cooling systems are also objec-
tionable since they require the provision of
a fresh supply of cool water in order to
maintain efficient operation. The present
invention contemplates provision of simple,
officient and compact means for cooling a

bearing which is subjected to artificial heat,

by circulating a continuous current of cool
air about the bearing. The invention -also
contemplates improvements in bearing struc-
tures and cooling systems therefor, which
will be apparent in the course of the fol-
lowing description.

A clear conception of an embodiment of
the invention and of the operation of a cool-
ing system

with, may be had by referring to the draw-

ing accompanying and forming a part of

constructed in accordance there-

this specification, in which like reference
characters designate the same or similar
parts in the several views.

Fig. 1 is a central vertical section through
s steam turbine having a bearing associated

“directly with a relatively hot turbine rotor

casing and located directly above and closely
adjacent to the steam inlet leading to the
turhine, the bearing being provided with an
improved cooling system utilizing alr as a
cooling agency. _

Fig. 2 is a transverse vertical section
through the unit disclosed in Fig. 1, the sec-
tion being taken along the line IT—IT of
Tig. 1, looking in the direction of the arrow.

The steam turbine unit illustrated in the
drawing comprises generally a blade carry-
ing votor 3 secured to a horizontal main

shaft 2 which is mounted in bearings 5, 6

supported directly from a stationary lower

‘casing 16. The portion of the casing 16

adjacent to the rotor 3, is provided with an
upwardly removable casing cover 4 for per-
mitting free access to the rotor 8 and other
internal turbine structure.  The bearings 5,
6 are likewise provided with upwardly re-
movable covers for permitting access to the
bearings. The end of the main shaft 2 ad-
jacent to the bearing 5 projects beyond the
bearing and is provided with a direct con-
nected speed governor 10. The removable
bearing cap 21 of the bearing 5 is extended
to also provide an upwardly removable cover
for the speed governor 10, the cover 21 co-
operating with the lower casing 16 to form
an annular chamber 12 surrounding the gov-
ernor 10. Because of the fact that the cas-
ing and bearing covers 4, 21 are freely ve-
movable to permit inspection of the interior
mechanism, the steam inlet 7 for admitting
steam to the turbine rotor 3 is preferably lo-
cated below the bearing 5 and shaft 2. The
steam inlet 7 is controlled by means of a
valve 19 operable by the governor 10
through connections 20. The valve 19 con-
trols the delivery of steam to the rotor 3
through the nozzles 8, and the stationary
casing 16 is provided with a suitable exhaust
passage 9 for discharging the spent steam.

Tn order to prevent the heat of radiation
from the steam inlet 7 and the heat of con-
duction from the rotor chamber of thé cas-

ing 16 from producing excessive heating of.

the bearing 5, a suitable cooling system: is

55

60

65

70

75

80

90

95

100

105




- provided.” This cooling system comprises a

15

20

21 and of the stationary

“adapted to discharge the air
“through into the
10

13:1n" the

fan 11 attached directly to and rotatable
with the governor 10, = A plate 17 attached
to the adjacent ends of the bearing cover
, casing 16 has a
central annular opening 18 forming an in-
let ‘passage for the fan 11. The fan 11 is
passing there-
annular space 12. The
lower portion of the stationary casing adja-
cent to the bearing 5 and governor 10 is
provided with an outer curved sheet metal
casing 14 forming an elongated horizontal
duct which communicates at -one end with
the annular chamber 12 through passages
casing 16. - The opposite end of
the elongated horizontal duct formed by the
casing 14 communicates with the atmosphere
through -air discharge openings 15 formed
in the casing 16, the passages 15~ being
formed. to- direct the discharged air up-

.- wardly between the covers 4, 21.

©.25

- During normal operation of the turbine,
- steam. under pressure is
.the.rotor 8 through the
and inlet 7, thus causing the rotor 8 to drive

being admitted to
nozzle 8, valve 19

 the horizontal shaft 2 and the governor 10

<o
L

40

the end of the bearing 5
adjacent to the heated rotor chamber,

which “is directly connected to the shaft 2.
The governor 10 during this rotation, func-
tlons to control the speed of the unit by ad-
Justing the inlet valve 19 through the con-
nections 20. )

As the governor 10 is rotated, the fan 11
carried by the end of the governor casing,
draws cool air through the inlet opening 18
and delivers the air into the annular cham-
ber 12. From the annular chamber 12 the
current: of air passes downwardly through
the openings 13" and into the duct formed
by the. casing 14.. The air after passing
along the underside of the bearing 5

through the casing 14 is delivered to the at-

mosphere through the openings 15 and past
which is closely
The

continuous current of cool air thus deliv-

- ered around the governor casing, below the

“Insignificant. -

~ - It-will be noted that

~ranged as herein shown -

- steam inlet- may readily

- the main shaff 9 and"

. with, the stationary lower
-at the most convenient place; without:dan-

- ceedingly simple
5. culating the cooling air,

bearing 5 and past the turbine end of the
bearing 5, effectively prevents overheating
of the bearing 5 by the heat radiating up-

wardly from the steam inlet 7 and by the

“heat of conduction and ‘radiation from the

rotor chamber. The fan 11 provides ex-
and efficient means for cir-
the power required
to operate the. relatively small fan “being

with -a unit ar-

‘be located below
associated directl
turbine casing 16

_-ger of overheating the bearings. The steam b
63

mlet is preferably Aassociated with the sta-

and described, the -
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tionary lower casing 16 in order to permit
free removal of the upper caps 4, 21 without
necessitating disconnection of the steam pip-
ing. The improved cooling system is auto-

matic in operation and extremely simple and 7

compact in construction, eliminating neces-
sity of providing special piping, water tight
Jackets and complicated valves, While the
invention has been illustrated as being em-

bodied in a unit having a horizontal shaft, 7

it will be obvious that features of the inven-
tion are also capable of embodiment in units
which are otherwise disposed.

It should be understood that it is not. de-
sired to limit the invention to the exact de-
tails of construction and of operation here-
in ‘shown- and described, for various modi-
fications within the scope of the claims may
occur to persons skilled in the art.

It is claimed and desired to secure hy
Letters Patent :

1. In combination with a steam turbine
having a stationary lower casing, a bearing
secured to an end of said caging, and re-
movable caps coacting with said casing and
bearing, of a steam supply conduit located
beneath said bearing and communicating
with said casing, means forming a confined
cooling duct extending horizontally between
said bearing and said conduit, and a fan
operable by said turbine to produce a flow
of air through said duct.

2. In combination with a steam turbine
having a stationary lower casing, a bearing
secured to and spaced from an end of said
casing, and removable caps coacting with
said casing and bearing, of a steam supply
conduit located beneath said bearing and
communicating with said casing, means
forming a confined cooling duct, extending
horizontally between said bearing and said
conduit and upwardly between said casing
and bearing, and a fan operable by said
turbine to produce a flow of air through
said duct.

3. In combination with a steam turbine
having a stationary lower casing, a bearing
secured to an end of said casing, a speed
regulator adjacent to said bearing, and re-
movable caps coacting with said casing and
bearing and enclosing said regulator, of a
steam supply conduit located beneath said
bearing and communicating with said cas-
ing; means forming a confined cooling duct,
extending horizontally below said regu-
lator and between said bearing and said

“conduit, and a fan operable by said turbine

to. produce a flow of air around said regit-
lator and through said duct.
4. In combination with a steam turbine

y having a stationary lower casing, a bearing

secured to and spaced from an end of said
casing, a speed regulator adjacent to said
earing on the side thereof remote from
said casing; and a removable cap coacting
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1,504,788 8

with said casing and bearing and enclosing
said regulator, of a steam supply conduit
located beneath said bearing and communi-
cating with said casing, detachable means

s forming a confined cooling duct extending

horizontally below said regulator and be-

tween said bearing and said conduit an

d up-

wardly between said casing and bearing,

and a fan operable by said turbine to pro-
duce a flow of air around said regulator
and through said duet. - ,

Tn testimony whereof, the signature of the
inventor is aflixed hereto.

EDWIN H. BROWN.
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