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4 Claims.
l:

My ifivention relates to latgeé thrust bearmgs
of the type in whlch 4 rotatifng runner of & veérs
tlcal—shaft machine is supported on a plarality
of segment-shaped non-rotatmg thrust-bea rig
shdes which ate supported so that they are im= g5
mersed il 4 body of Wibricating<oil. Suéh shoes
have to be mounted §o that they are capable of
tilting & few mil§ of the1r leadlng édges, g0 45 to
accommodate & wedges shaped ﬁlm of oil' when
theé machine is' in operation. Certam types of
these shogs have been built, fo¥ miny yéars, s0
that they' Wilk automatlcally equahze thé 10ad be-
tweent different shoés, both under static and run=
ning cond1t10ns

In large self-equalizing fhrust< bearmgs it is
quite difficult to obtain equal d1str1but10n of the
load 4ll over the bearmg-surface of each sHoE,
and: to" this end the shoes must frequently be‘
hand-scraped: and fitted unider thrust 1odd, in
order to make proper allowance for the elastw
deformations in the shog’ and in the thru
runnef. This fitting under load h0wever does’
not’ take care of the thermal deformation which’
is always present in’ thrusts bearmgs

For many' years, spring=supported “ust-bear-‘
iig slices have been known, for provrd ; 3
idesl drstmbutron of the'load 41 over: the sur’ ce’
of eaeh shoe. I—Iowevel thls type of sprmg-sup-‘
ported bearitig’ has & number of disadvantages,
among which may bé mentioned the" excesswe"
vertical displacement of the rotor-member of the’
machine; when its’ weight'is being earried by the
shoe-supportmg sprmgs o

The object of my present 1nvent1on gt pro—‘
vide- a- springless selfiegnalizéd thriist< pedring;.
" which, in addition to equalizing’ the load between:
different shoes, also’ equallzes the logd at's nuim-
ber: of points’distributed’ over the’ arex of éach’
shoe.

A miorée speclﬁc obJect of my inverition is fo"
accomplish* the’ foregomg obJect by means’ of &
plurality of small thrust-carrymg pads sup-
ported’ by’ an interlocking’ series’ of equalizer-
levers or" discs:

My novel load- dlstnbutlon has many adv' n-
tages among which" ma¥ bé’ nanied the follow-
ing:

1. Automatic’ yhiform. distribution of the*’l sad
over the over=all aren of each’ shbe, regardless “of”
“high” ‘spots” or “slight unevennesses in the pear:
ing-surfaces of the shoe" of the rutiner.

9 Each sHoe ¢an be raade’ w1th 4 smallel
tical thickness, ds‘a ‘result’ of the diitomatic’ ii-"
form’ load-dlstrzbutron, and this smiallet thickness
redudes” the tHeriddl stidins reslilting from” the'
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diﬂerent temperatures which éxist at different

ces
3 The above two features make it posslble 0
manufacture bearmg parts wh1ch will fit accept-

© aply without requiring any hand-scrapmg and

ﬁttmg thus resulting in lower manufacturing
and assembhng costs.. - |

4 My self-equahzmg bearmg can be
much rnore rigid than any sprlng-sup

g
shoe; thus e11m1nat1ng the undes1rable fiéxibility
of the sprlng supported thrust- bearmg

5, Theoretlcally, my self=- ahgned shoes pr0V1de
for an’ eas1er formatmn of the wedged 011 ﬁlm
t

my invention consists in the structires, &

blies, combinations, parts and methods of desisn
and operation, heremafter descr1bed and claimed,
and 'llustrated in thé a¢companying drawing,

Flgure 1is' g horizontal sectronal v1ew lookmg
down on top of the bearmg-shoes on the sectlon-
plane I—T in Figs. 2, 3 4 gnd 5, with parts pro-
gressively broken away to show the constr

Fig, 2'is° a fragmentary reduced- séale vertrcal
séétional view of the béaring on theé séetion<
plane II—II of Fig. 1. -

Figs. 3 and 4 are fragmentary developed vertr-»
cal cyllndrlcal sections on the cy11ndrxcal surface
iridicated By the lines” III—IIY snd IV-IV in
Fig. 1.

Flg 513 a fragmentary radial vertmal sectlon
on tHe sectron—plane indicated at V—V'in F1g 1,
showing ohe of the radial equalizers which are

3 used for equahzmg the disc-loads between différ<
. ent c1rcles or rings of equahzer -discs, and

F1g 6is4a d1agrammatxc view 111ustrat1ve of the
operatlon atd calculatlon of the equahzer d1scs
. 1nvent1on is “shown, in an exemplary form{
of enibodiment, as being applied to the thrust
bearmg of a large h1gh-speed vertlcal-shaft gen-
erator, of which the stator-member is repre-
sented by the’ top bracket . (Flg 2) and' the
rotor-member is symbolized by a rotatlng shaft 2.
The top end of the shaft 2 is supported from &
runner-bushmg 3 which is supported on: the: top-
of the runner 4 which rotates with the shaft.
16 - earmg surface of -the rotating run-,
ner 4'is supported on the tops of a plurahty of
non—rotatmg segmental thrust-bearmg shoes 5,
which are supported under oil 6 which is con-
tained in a stat nary oil-reservoir 1.

In accordance with my 1nvent10n each thrust-
bearing shoe 5 rests-on top of a plurality of rela-
tively siall pressure-disfributing disc- shaped




2,565,116

3
pads 8 which are arranged in a plurality of con-
centric rings or circular rows having radii Ra,
Rz, R3 and R4, as shown in Fig. 1. Each pressure-
bad 8 is centrally supported on a downwardly
projecting pin 8 (Fig. 3), which bears on the
front or top surface 10 of a central depression
11 in one of a plurality of front or top equalizer-
discs 12. These top equalizer-discs (2 have pe-
ripheral downwardly presented contact-circles or
raised rims {3, which are preferably on the same
horizontal level as the central depressed surface

10, for a reason which will be subsequently

described. :
These top equalizer-discs 12 are arranged in
a plurality of circles or circular rows, four cir-
cular rows being shown in Figs. 1 and 2, the same
number of circular rows as the pads 8. Most of

15

the top equalizer-discs (2, of each circle; are

shoe-supporting dises, which support the pres-
sure-pads 8. The pressure-pads 8, in turn, dis-
tribute the thrust-loads of the respective shoes
B, which are carried on rings of annular ridges
or raised rims 8’ which are provided, one on top
of each of the respective pads 8.
the radial spaces between the leading edge of
one shoe § and the trailing edge of the next adja-
cent trailing shoe 5, are intermediate or between-
shoe top equalizer-discs {2’, one for each of the
circles Ri, Rs, Ra and Re, and these intermediate
top discs 12’ are held down by downwardly pro-
Jjecting pins 9’ which are carried by a fixed front
or upper plate 14 which is held in fixed spaced
relation to the base-plate I3, by suitable means
such as spacers 16, shown in Fig. 5. The upper
plate 14 is provided with suitable holes 17 for
the accommodation of the various shoe-support-
ing pads 8.

The downwardly facing outer rims . i3 of the
front or upper equalizer-dises {2 and 2’ rest on
the up-turned rims 20 of a plurality of circular
Tows or rings of back or lower equalizer-dises
21, which are similar to the upper discs 12, but
reversed or turned upside down. The upwardly
brojecting central depressions 22 of the lower
equalizer-dises 21 rest on forwardly projecting
or upstanding pins 23 which are carried by the
lower support-plate or base~-plate 15.

By means of the construction thus far de-
scribed, the thrust-loads of each circular series
of thrust-pads 8 are equalized in circumferential
lines or cireles, from one pad to the next, by

means of the upper. and lower equalizer-dises. {2 -
and 2{. The thrust-loads from one bearing-shoe.

5 to the next bearing-shoe 5 are also equalized,
by means of the intermediate equalizer-dises 12,

In accordance with my invention, I also equalize
the thrust-loads in radial lines, between the outer
circle of discs, having the radius Ri1, and the
next circle of dises, having the radius Re, and so
on from the second circle to the third, and from
the third ecircle to the fourth, ete. Thig radial
thrust-equalization is accomplished by three ra-
dial equalizer-levers 31, 32 and 33, as indicated
in dotted lines in Fig. 1. The first one of these
radial equalizer-levers 31, is shown in transverse
section, in Fig. 4, and in longitudinal section in
Fig, 5. At the places where these three radial
equalizer-levers are located, the intermediate
upper equalizer discs 12’ are not supported by
the upper fixed plate 14, as shown in Fig, 3, but
they are supported from depending pins 9’ which
are carried by the ends of the respective radial
equalizer-levers, such as 31, as shown in Figs.
4 and 5.

As shown in Fig. 5, each radial equalizer-lever,
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such as 31, is provided with a deep central de-
bression &4, having a top surface 35 which is in
line with the contact-surfaces 10, 13 and 20 of
the respective egualizer-discs. The upward
thrusts of the central depressed surfaces 35 of
the radial equalizer-levers, such as 81, are taken
by depending pins 9’’’ which are carried by sta-
tionary brackets 36 which are bolted to the upper
plates 14, as shown at 37 in Fig. 5. The upper
plates i4 are provided with suitable openings 38
for accommodating the respective radial equal-
izer-levers, such as 31, as shown in Figs. 4 and 5.

As a result of the provision of the radial
equalizer-levess 31, 32 and 33, it will be seen
that the upward thrusts which are exerted by
the cenftral depressions {0 of the associated
intermediate equalizer-dises 12’ are transmitted
or equalized between one ring of dises and the
next inner ring of discs, so that the thrust-loads
are equalized in all directions.

As a result of my equalizer-construction, the
thrust-bearing shoes § are automatically self-
equalizing in all directions, so that it is impos-
sible for any thrust-transmitting pad 8 to have
any more thrust than any other thrust-carrying
pad 8, because there is no way for these thrusts
to be carried except by balancing one thrust
against another and against another, in an end-
less chain. It will be noted that I use thrust-
transmitting pads 8 which are provided, in their
upper surfaces, with annular peripheral thrust-
carrying surfaces or projections 8’, which dis-
tribute the thrust of each pad in a circle or
annulus, bearing upon the under surface of the
shoe 8, so that the entire downward thrust of
each of the shoes § is carried by a plurality of
pad-circles 8’, as indicated in Fig. 1. These
thrust-pad circles 8’ should be distributed so that
each pad has, assigned to it, the same propor-
tionate part of the total surface-area of the
associated shoe, but this condition needs to be
only very approximately satisfied, because the
thrusts are carried by circles 8’, so that the dis-
tribution of the thrust around the respective
circles automatically takes care of any reason-
able amount of off-centering of any thrust-pad
8 with respect to the portion of the bearing-
shoe surface which is assignable to that pad.

In like manner, the upper and lower circular
rows or rings of equalizer-dises 12 and 21 are
automatically self-leveling, making contacts with
each other at four points as shown in Fig. 6 at
P1, P2, Pz and Ps. Here again, the equalizer-
discs cannot tilt sideways, because of these

multiple contacts which keep the dises all sub-

stantially horizontal.

The provision of an equalizer-disc construc-
tion having peripheral circular rims of contact-
points 13 and 20 is also an advantage, in making
the discs automatically adaptable to different
lengths of separating-distances between succes-
sive eircle-centers, such as C: and C: in Fig. 6.
Whatever the separation between disc-centers
may be, within a wide range of limits, the same
size of equalizer-dises may be used, thus making
it possible to use a single standard size of disc
for all of the discs of my apparatus, notwith-
standing the fact that the center-to-center
spacings of the discs in the different circles Ri,
Re, Rs and R4 are slightly differént from each
other. In each of these ecircles of discs, the
center-spacings are alike, for that circle. As the
diameters of the circles Ri, Rz, Rz and Re be-
come progressively smaller, from the outer circle
to the inner circle, it is hecessary for the inner-
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most cirelés to-use a smaller humber of circum-
ferentially spaced discs in those circles, for two
reasons, both to maintain an approximately uni-
form: §pacing between the centers of the discs
in the respective circles of discs, and also so that.
the thrust-transmitting pads 8 of the innermost
circles would-have approximately the same pro-
portionate part of the total area~-shoe assigned
to them;, &s in the case of the outermost rings
of' pads..

The design: of equalizer-discs with the central
depressions is also advantageous, in:my bearing,
because the whole purpose of the equalizer-discs
is‘so-that the dises:can tilt through miinute arcs
or:distances, and if the pivot-points; or contacts:
between the pins: 9-and the depression-surfaces
0, are-in the: same-planes-as the contaet-rims
i3 and 20 of the discs, then a:fractional mil, or
a few mils, of tilting of the disc, out. of* its nor-
mal: horizontal position, will not produce any
perceptible rubbing at. the respective contact-
points which are indicated at P, Po, P3 and Pa,
in-Fig, 6, and at P1 and P4 in Fig. 3. In like
manner, the radial equalizer-levers 31i, 32 and
33 are so constructed that the depressed central
surface 35 and the ends of the depending pin 9"’*
of each radial equalizer-lever are in approxi-
mately: the same. plane, .

Tn carrying out my invention, it is both neces~
sary and desirable, not only to have comparable,
or approximately equal, circumferential spacings
between successive equalizer-discs in all four of
the circles R1, Re, Rz and Rs, but it is also neces-
sary and desirable to have somewhat comparable,
or approximately equal, radial spacings between
the intermediate discs 12’ of successive circles,
so that there will be adequate radial room for
the central depressions 34 of the radial equalizer-
levers, such as 31 in Fig. 5, the same as there
is adequate circumferential room for the central
depressions 11 of the circumferentially displaced
equalizer-discs, as shown in Figs, 3 and 4. From
the standpoint of having each thrust-transmit-
ting pad 14 correspond to approximately the
same proportionate part of the total shoe-sur-
face, it is also desirable for these pads to be
spaced about the same amounts radially and
circumferentially, although, as I have said, this
condition is not extremely critical, because of the
circular thrust-transmitting rims 14 of the pads
8, which properly distribute the pad~thrusts.

While there are advantages in making all of the
equalizer-discs the same size, this is not neces-
sary. Thus, if it were desirable to have a some-
what larger or smaller intermediate disc 12’, as
indicated at 42 in Fig. 6, it could he made to
maintain the same lever-arm 7 for the small disc
with which it contacts, while having its own dif-
ferent lever-arm h’, as shown in Fig. 6.

My invention is of particular advantage dur-
ing the difficult starting-periods, when the ma-
chine is just beginning to turn, after a standstill
period. Under these conditions, there is no ade~
quate film on the bearing-surfaces of the shoes
and runner, so that it is extremely important that
the bearing-load be superbly and meticulously
equalized, as is done by my system of equalizer-
dises and radial equalizers. After the rotor gets
going, an oil-film will be dragged in between the
upper shoe-surfaces and the under runner-sur-
face, and this film will pile up in the familiar
wedge-shape, being a few mils thicker at the
leading edges of the shoes than at their trailing
edges. This small tilting motion of the shoes is
also permitted by my equalizer-discs, which will
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automatically tilt whatever small amount may be. -
necessary, to-provide for this shoe-tilting, while
at the same time performing:their norinal func-
tiohs of equalizing all of the vertical thrusts.
While T have deseribed my. invention in con-

‘nection with a single preferred form of embodi~

ment, I wish. it to be understood that I am not
limited to.this one form, and I desire that my
appended claims: shall be accorded the broadest
construction. consistent with their language.

I claim as-my invention: :

1.. The combination with a machine having &
rotor-raember having a rotating runner on which
there is “a- considerable thrust-load, of a self-
equalizing: thrust-bearing comprising a plurality
of oil-immersed non-rotating segmental thrust-
bearing: shoes: bearing against the thrust-bearing:
surface. of said: rotating runner, a plurality of
relstively: small pressure-distributing pads: for
supporting each shoe, each pad-having a periph-
eral raised rimn which bears on the back of its
shoe, the pads-of the bearing being arranged iri-a
plurality of concentric eircular rows; & like- num-
ber: of citeular rows of front equalizer-members,
each having a forwardly presented central thrust-
carrying point, and backwardly presented periph-
eral points, each pad having a backwardly: ex-
tending central pin bearing on the-central thrust-
carrying point of one of said front equalizer-
members, some of said front equalizer-members
being intermediate members disposed in the radial
spaces between the leading edge of one shoe and
the trailing edge of the next adjacent trailing
shoe, said bearing having a fixed base-plate and
a figzed spaced front plate held in fixed spaced
relation to the base-plate, said front plate having
backwardly extending pins which bear on the
central thrust-carrying points of certain of said
intermediate equalizer-members, and a plurality
of eircular rows of back equalizer-members which
are similar, in description, to the front equalizer-
members except that they are reversed, the front
and back equalizer-members engaging each other
at their peripheral points, the fixed base-plate
having forwardly projecting pins which bear on
the central thrust-carrying points of the respec-
tive back equalizer members.

2. The invention as defined in claim 1, char-
acterized by said equalizer-members being discs,
each having a central depression for ifs thrust-
carrying point, and each having a raised con-
tact-rim for providing the peripheral point of
the equalizer-disc, the central thrust-carrying
point and the contact-rim of each dise being in
approximately the same plane.

3. The combination with a machine having a
rotor-member having a rotating runner on which
there is a considerable thrust-load, of a self-
equalizing thrust-bearing comprising a plural-
ity of oil-immersed non-rotating segmental
thrust-bearing shoes bearing against the thrust-
bearing surface of said rotating runner, a plu-
rality of relatively small pressure-distributing
pads for supporting each shoe, each pad having
a peripheral raised rim which bears on the back
of its shoe, the pads of the bearing being ar-
ranged in a plurality of concenfric circular rows,
a like number of circular rows of front equal-
izer-members, each having a forwardly present-
ed central thrust-carrying point, and back-
wardly presented peripheral points, each pad
having a backwardly extending central pin bear-
ing on the central thrust-carrying point of one
of said front equalizer-members, some of said
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front equalizer-members being intermediate
members disposed in the radial spaces between
the leading edge of one shoe and the trailing
edge of the next adjacent trailing shoe, said
bearing having a fixed base-plate and a fixed
spaced front plate held in fixed spaced relation
to the base-plate, said front plate having bhack-
wardly extending pins which bear on the cen-
tral thrust-carrying points of certain of said in-
termediate equalizer-members, a plurality of
circular rows of back equalizer members which
are similar, in description, to the front equal-
izer-members except that they are reversed,
the front and back equalizer-members engag-
ing each other at their peripheral points, the
fixed base-plate having forwardly projecting
pins which bear on the central thrust-carrying
points of the respective back equalizer-members,
and radial equalizing means, comprising: a plu-
rality of radial equalizer-levers, each extending
from one circular row of front equalizer-mem-
bers to the next inner circular row, each radial
equalizer-lever having, at its respective ends,
backwardly extending pins which engage the
central thrust-carrying points of intermediate
equalizer-members of two adjacent -circular
rows, each radial equalizer-lever having a cen-
tral forwardly facing thrust-carrying point, and

Q
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a plurality of stationary brackets fixedly car-
ried by the front plate, each of said stationary
brackets having a backwardly extending pin en-
gaging the central thrust-carrying point of one
of said radial equalizer-levers.

4. The invention as defined in claim 3, char-
acterized by said equalizer-members being discs,
each having a central depression for its thrust-
carrying point, and each having a raised con-
tact rim for providing the peripheral point of
the equalizer-dise, the central thrust-carrying
point and the contact-rim of each disc being
in approximately the same plane, and further
characterized by each radial equalizer-lever
having a deep central depression for its thrust-
carrying point, said thrust-carrying point and
the ends of the backwardly extending pins of
each radial equalizer-lever being in approxi-
mately the same plane.

RENE A, BAUDRY.
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