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UNITED STATES PATENT OFFICE. 
ALBERT KINGSBURY AND HARRY A. S. HowARTH, OF PITTSBURGH, PENNSYLVANIA; 
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BEARNG. 

1,409,552. Specification of Letters Patent. Patented Mar. 14, 1922. 
Application filed March 22, 1917. Serial No. 156,546. 

To all thom, it may concern: 
Be it known that we, ALBERT KINGSBURY 

and HARRY A. S. HowARTH, citizens of the 
United States, and residents of Pittsburgh, 
Allegheny County, and State of Pennsyl 
vania, have invented certain new and useful 
Improvements in Bearings, of which the fol. 
lowing is a specification, reference being had 
to the accompanying drawings, forming a 
part thereof. 
Our invention relates to bearings, and par 

ticularly to thrust or footstep bearings, 
which are adapted to automatically main 
tain a film of lubricating fluid between the 
bearing surfaces. 
One object of our invention is to provide a 

unitary bearing member comprising a plu 
rality of segmental bearing portions, which 
are adapted to act substantially like the tilt 
ably mounted shoes of the inventions covered 
by patents previously granted to Albert 
Kingsbury; for example, see Patent No. 
947,242 granted January 25, 1910, and Pat 
ent 1,117,499 granted November 17, 1914. 
In our copending application Sit89,001 

filed April 5, 1916, of which this application 
is in part a continuation, we have disclosed 
a bearing of this character comprising a 
unitary flexible member, and means for sup 
porting it so as to permit a circumferential 
or tangential tilting of segmental portions 
thereof in response to the wedging action of 
the oil when the bearing is in operation, and 
a radial tilting of the said portions in order 
to equalize, when necessary, the pressure on 
the inner and outer zones of each tiltable seg 
ment. In this earlier application we have 
also disclosed various forms of supporting 
means for the unitary bearing member, 
which are capable of adjustment for the 
purpose of circumferentially equalizing the 
pressure upon the successive segmental bear 
ing portions. Other forms of supports, 
which are adapted to automatically adjust 
and distribute the bearing pressure over the 
thrust engaging surfaces, are disclosed in 
our copending application SH:235,063 filed 
May 17, 1918, which is in part a division of 
the above-named application SH89,001 and 
is in part a continuation of this application. 
This application relates to certain embodi 

ments of the aforesaid invention which are 
differentiated from the subject matter of the 
copending applications above referred to in 

that it has special reference to bearing mem 
bers relatively rigid portions that are con 
nected to a base-which may be either rigid 
or flexible-by yielding resilient webs or 
necks. These webs or necks may be arranged 
to flex in only one direction or in all direc 
tions, so as to permit either a tilting of the 
shoes or segmental portions tangentially or 
circumferentially in response to the wedging 
action of the oil, or so as to also permit a ra. 
dial tilting, when necessary, in order to 
equalize the pressure on different zones of the 
segmental surfaces. 
Another object of this invention is to pro 

vide a bearing of the aforesaid character 
with means for automatically effecting an 
equitable distribution of the bearing pres 
Sure on the several bearing segments or 
shoes. 
Other objects and advantages of our in 

vention will be set forth hereinafter, and in 
order that our invention may be thoroughly 
understood we will now proceed to describe 
the same in the following specification and 
then point out the novel features thereof in 
appended claims. 
The invention is capable of receiving a va 

riety of mechanical expressions some of 
which are shown on the accompanying draw 
ings, but it is to be expressly understood 
that the drawings are for purposes of illus 
tration only and are not to be construed as 
a definition of the limits of the invention, 
reference being had to the appended claims 
for that purpose. 

Referring to the drawings: 
Figure 1 is a sectional elevation of a bear 

ing arranged and constructed in accordance 
with our invention and constituting one em 
bodiment thereof. 

Figure 2 is a developed sectional view of 
the structure shown in Figure 1. 

Figures 3,4 and 5 are corresponding views 
of other embodiments of our invention. 

Figures 6, 8, and 10 are each sectional de velopments corresponding to Figure 2 of 
other embodiments of our invention. 

Figures 7, 9 and 11 are sectional views in 
radial planes at right angles to Figures 6, 8 
and 10 respectively. 

In the form shown in Figures 1 and 2 th 
structure comprises a base 40 secured by 
bolts 11 or other suitable means to a frame 
or foundation 12, a shaft 13 which extends 
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through suitable openings in the frame and 
base, a thrust block 14 on the shaft and rela 
tively rotatable bearing members 15 and 42. 
The thrust block 14 is keyed or affixed to 

the shaft 13 by any suitable means and one 
of the bearing members 15, hereinafter des 
ignated the thrust collar, is secured to the 
block 14 by bolts 17 or other suitable means. 
The base 40 has a flange 18 through which 

the bolts 11 extend and is provided with an 
annular groove 20 near its upper surface. 
Lubricating fluid passages 23 are also pro 
vided in the base and extend radially there 
through, as shown in Figure 1, and open 
axially upward into the annular space 24 
within the bearing members. 
An outer wall or flange 25 surrounds the 

bearing and is suitably secured to the frame 
or foundation 12, as by bolts 26. A sleeve 
27 is attached to the base 40 and loosely sur 
rounds the shaft 13, the same cooperating 
with the wall 25 to provide a fluid contain 
ing reservoir 28. We also prefer to utilize 
a baffle plate 29, having the form of a sleeve 
and suitably secured to the base as by bolts 
30, which extends upwardly from the base 
beyond the plane of the bearing surfaces and is perforated opposite the bearing surfaces 
as indicated at 31. 
The bearing member 42, with which the 

present invention is more particularly con 
cerned, comprises, in the form shown in Figs. 1 and 2, a plurality of bearing seg 
ments or shoes 44 which are connected, pref 
erably integrally, with a unitary ring 43 by 
means of flexible necks or webs 45. These 
webs or necks are sufficiently resilient or 
flexible to permit the necessary tilting of the 
shoes for the purpose of automatically main 
taining oil films between the bearing sur 
faces. These webs may extend radially 
across the ring but they are preferably con 
structed to flex slightly in all directions so as 
to insure a proper distribution of pressure 
over the surface of each shoe even if the 
thrust collar 15 becomes slightly crowned or 
deformed owing to the normal heating of the 
bearing in operation. 
In the form shown in Figs. 1 and 2 the 

ring 43 is relatively rigid and is provided 
with a spherically curved bottom surface 43' 
which cooperates with the correspondingly 
curved surface 41 of the base member 40. 
These cooperating spherical surfaces 41 and 
43' insure the proper distribution of pres sure among the several shoes by providing 
a pivotal mounting for the entire bearing 
member 42. - In place of a relatively rigid ring for car 
rying the bearing segments or shoes, the bearing member may comprise a flexible ring 
46 as shown in Figure 3, and said flexible 
ring may be mounted on spherically-headed 
adjusting screws or supports 4 arranged as 
shown either in Figure 3 or Figure 5. In 
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these structures the flexibility not only of . 
the webs 45 but also of the ring 46 cooper 
ates in permitting desired tilting of the 
shoes in operation, while in the form shown 
in Fig. 5 the flexibility of said ring also au 
tomatically provides for an equitable dis 
tribution of the bearing pressure among the 
several bearing segments or shoes since 
said ring may flex or distort between suc 
cessive screws 47 in response to unequal 
pressures until each of the bearing segments 
is carrying its proportionate part of the load. 
In the form shown in Figure 4 springs 48 

are substituted for the supporting screws 47, 
and they not only permit the flexing of the 
ring in such manner as to allow the shoes to 
assume slightly tilted positions as herein 
after explained, but also introduce an addi 
tional element of resiliency between the sup 
port and the bearing members which assists 
in equalizing the pressure among the several 
bearing segments or shoes. 
When the bearing is at rest the surfaces 

of the bearing shoes are substantially in one 
plane in each of these embodiments. When the bearing is in operation the wedging ac 
tion of the oil, with which the reservoir 28 
is filled, causes the shoes to tilt slightly with 
reference to the cooperating bearing surface 
of the collar 15. E. tilting permits the 
film of oil to be automatically maintained 
between the bearing surfaces during the op 
eration of the bearing and the tilting is pro 
vided for by the flexibility of the webs 45 
and, in the structures of Figs. 3 to 5, of the 
ring 46 which may be flexed or distorted 
when the bearing is in operation. 
In the form shown in Figure 6 the bearing 

segments or shoes are connected to a flexible 
ring 50 by flexible webs 51 which extend 105. radially and are adapted to flex to permit 
the shoes to assume a tilted position when the 
bearing is in operation but they are not de 
pended upon to flex in a radial direction, the 
flexibility of the ring itself being depended 110 
upon for this result. The ring 50 may be 
mounted on projections 52 having cylindri 
cally curved tops as shown in Figures 6 and 
7, or upon projections such as 53 having 
spherically curved tops as shown in Figures 115 
8 and 9. Springs 54 as shown in Figures 10 
and 11 may be used instead of supporting 
projections, if desired. 

In each of these embodiments of the in 
vention, the bearing segments or shoes may 120 
flex or tilt circumferentially, owing to the l 
flexibility of the webs or necks by which they 
are supported, so as to provide for the auto 
matic formation of oil films between the 
being surfaces, and except where said webs 125 
or necks are elongated in a radial direction 
as in Figs. 6 to 11, they may also flex or tilt 
radially to equalize the pressure on the inner 
and outer zones of each segment. When 
said segments are also mounted on a flexible 130 
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connecting ring the flexibility of said ring 
facilitates the tilting of said sites, and additionally effects automatically an equi 
table distribution of the bearing pressure 
when said ring is supported at points inter 
mediate the bearing segments. When the 
connected series of bearing segments, is 
mounted on springs an equitable distribu tion of the bearing pressure is effected 
through the yieldability of said springs 
whether the connecting ring be flexible or 
not, but if said connecting ring be also flexi 
ble both the tilting of the segments and the 
equitable distribution of the bearing pres 
sure are further facilitated. Thereby a bear 
ing has been provided whereby each of the 
bearing segments may readily assume such 
position as to provide for the automatic 
maintenance of an oil film between the bear 
ing surfaces and an equitable distribution 
of the bearing pressure between the several 
bearing segments and between the different 
zones of each segment in conformity with 
the principle of the Kingsbury bearings. 
While we have shown the bearing member 

which comprises the flexible portion as a 
part of the stationary element of the bear 
ing, this member may obviously be a part of 
the rotating member if desired, the thrust 
collar then forming a part of the stationary 
instead of the rotating member. 

Structures of preferred form and con 
struction have been illustrated and described 
for the purpose of showing ways in which 
this invention may be embodied, but the in 
ventive thought upon which this applica 
tion is based is broader than these illustra 
tive embodiments thereof, and we therefore 
intend no limitations other than those im 
posed by the appended claims. 
What we claim is: 
1. A bearing comprising a support, a plu 

rality of segment bearing portions, and in 
terposed flexible necks arranged to permit 

5 the gilting of the said segments. 
2. In a bearing, the combination of a bear 

ing member comprising a ring with a plu 
rality of bearing segments mounted thereon 
and connected thereto by flexible necks which 
extend between said ring and the rear of 
said segments, and means for supporting the rling. 

3. In a thrust bearing, the combination of a bearing member comprising a ring with a 
plurality of segment bearing portions mount 
ed thereon and connected thereto by axially 
extending flexible necks, and a support for the ring. 

4. In a thrust bearing, the combination of 
a bearing member comprising a ring with a 
plurality of bearing segments mounted there 
on and connected thereto by flexible necks, 
and a flexible support for the ring adapted 
to equalize the pressure on said segments. 

5. A bearing member comprising a sup 

3 

porting portion with bearing shoes mounted 
thereon and connected thereto by necks ex tending between said supporting portion 
and the rear of said shoes, said necks being 
yieldable to permit tilting of the shoes. 

6. A bearing member comprising a flex 
ible ring with bearing shoes mounted there 
on and connected thereto by flexible necks, 
the said ring and necks being adapted to 
yield to permit tilting of the shoes. 

7. A bearing member comprising a ring 
with shoes mounted thereon and connected 
thereto by necks that are adapted to flex so 
as to permit both a circumferential and a 
radial tilting of the shoes. 

8. A bearing comprising in combination a 
bearing member consisting of a flexible ring 
with a series of bearing shoes mounted there 
on and connected thereto by flexible necks, 
and means for supporting the flexible ring 
between the necks, whereby the flexibility of 
the necks and the flexibility of the ring co 
operate to permit the tilting of the shoes. 

9. In a thrust bearing, the combination of 
a member with bearing segments mounted 
thereon and connected thereto by flexible 
necks, and a series of resilient supports for 
said member adapted to equalize the pres 
sure on said segments. 

10. A bearing member comprising a ring 95 
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with bearing shoes mounted thereon and 
connected thereto by axially-extending flex 
ible necks. 

11. A thrust bearing comprising in com 
bination, a bearing member composed of a 
flexible ring with bearing segments con 
nected thereto by flexible necks, and yield 
able means for supporting said bearing 
member. - 

12. A thrust bearing comprising in com- 105 
bination a bearing member composed of a 
flexible ring having segment bearing por 
tions with flexible necks joining the segment 
bearing portions to the ring, and means for 
automatically effecting an equitable dis- 110 
tribution of the bearing pressure on said seg 
ments. 

13. A thrust bearing member composed of 
a flexible ring, ring segments or shoes hav 
ing bearing surfaces substantially in the ll 5 
same plane, and axial necks joining the seg 
ments to the ring, the said necks being adapt 
ed to yield to permit the segments to assume 
a tilted position when the bearing is in oper 
ation. 

14. A thrust bearing comprising in com 
bination a bearing member composed of a 
flexible ring with ring segments or shoes 
having bearing surfaces substantially in the 
same plane and with transverse necks join- 125 
ing the segments to the ring, whereby the 
segments are permitted to assume a tilted 
position when the bearing is in operation, 
and yielding means for supporting the ring. 

15. A thrust block for a thrust bearing 130 
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comprising a mounting ring having a plu 
rality of integral flexible arms extending 
parallel with the axis of the ring and ter 
minating in bearing shoes having flat bear 
ing faces at right angles to the arms, the 
point of connection between the arms and the shoe being disposed eccentric to the bearing 
faces. 16. A thrust bearing comprising a sta 
tionary member, a rotatable shaft, a bearing 
member on the shaft, and a bearing block 
comprising a ring surrounding the shaft and 
mounted on the stationary member having 
a plurality of axially-extending flexible arms 
terminating in bearing shoes capable of in 
dependent movement and adapted to engage 
the said bearing member. 17. A bearing comprising in combination 
a bearing member consisting of a flexible 
ring with a plurality of bearing segments 
mounted thereon and connected thereto by 
flexible necks, and resilient means for Sup 
porting the flexible ring between the necks. 

18. A thrust bearing comprising a rota 
table shaft, a stationary member for absorb 
ing the longitudinal thrust of said shaft, a 
bearing member mounted on said shaft, a plurality of thrust imparting shoes engag 
ing said bearing member, and a separate in 
tegral resilient mounting arm singly sup 
porting each shoe and located eccentrically 
of the shoe and mounted on said stationary 
member. 19. A thrust bearing comprising a sta 
tionary member, a rotatable shaft, a bearing 
member mounted on said shaft, a plurality 
of segmental shoes engaging said bearing 
member, a separate yielding mounting arm 

40 

45 

integrally formed with the rear of each shoe 
and a supporting ring mounted on said sta 
tionary member and integrally formed with 
each of said arms. 20. A thrust block for a thrust bearing comprising a mounting ring having a plu 
rality of integral flexible arms extending 
parallel with the axis of the ring and termi nating in bearing shoes capable of independ 
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ent movement. 
21. A thrust block for a thrust bearing 

comprising a base member and a plurality 
of bearing shoes integrally connected to 
one another by resilient integral arms 
mounted on the said base member. 

22. A thrust bearing comprising relatively 
rotatable members, a plurality of segmental 
shoes engaging one member, and a separate 
single resilient supporting arm for integrally 
joining each shoe to the other member. 23. A thrust receiving member for a 
thrust bearing comprising a mounting ring 
having a plurality of flexible arms extending 
parallel with the axis of the ring and ter 
minating in bearing shoes. 

24. In a thrust bearing, the combination 
of a bearing member comprising a ring with 
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a plurality of bearing segments mounted 
thereon and connected thereto by axially ex 
tending flexible necks, and means mount ing said ring and cooperating therewith to 
effect automatically an equitable distribution 
of the bearing pressure on said segments. 

25. In a bearing, the combination of a 
bearing member comprising a supporting 
portion with a plurality of bearing segments 
mounted thereon by means of flexible necks 
connecting the rear of said segments with 
said supporting portion, and means for 
equalizing the pressure on said segments. 

26. In a bearing, a bearing member com 
prising a flexible supporting member and a plurality of bearing segments connected to 
said member by flexible necks. 27. In a bearing, the combination of a 
bearing member comprising a flexible sup 
porting member, a plurality of bearing seg 
ments connected to said member by flexible necks, and means for equitably distributing 
the pressure on said segments. 

28. In a bearing, the combination of a 
bearing member comprising a flexible sup 
porting member, a plurality of bearing seg 
ments connected to said member by E. 
necks, and a plurality of springs for equi 
tably distributing the pressure on said seg 
ments. 29. In a bearing, a bearing member com 
prising a flexible supporting member, a plurality of bearing segments, and flexible 
necks connecting said segments to said flex 
ible supporting member and permitting tilt 
ing of said segments in all directions. 

30. In a bearing, a bearing member com 
prising a flexible supporting member, a plu 
rality of bearing segments, flexible necks 
connecting said segments to said flexible 
supporting member and permitting tilting 
of said segments in all directions, and flex 
ible means for mounting said bearing 
member. 31. In a bearing a plurality of bearing 
segments, and a flexible neck connected with 
the rear of each segment by which said seg 
ments are mounted. 32. In a bearing, a plurality of bearing segments and a single axially-extending flex 
ible neck on which each of said segments is 
mounted. 33. In a bearing, a plurality of bearing 
segments, flexible necks connected with the 
rear of said segments by which said seg 
ments are mounted, and means connecting 
said flexible necks to form a unitary bearing 
member. 34. In a bearing, a plurality of bearing 
segments, flexible necks by which said seg 
ments are mounted, and a flexible member 
connecting said flexible necks to form a 
unitary bearing member. 35. In a bearing, a plurality of bearing 
segments, flexible necks by which said seg 
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ments are mounted, a flexible member con 
necting said flexible necks to form a uni 
tary bearing member, and means mounting 
said unitary member at points intermediate 
said flexible necks. 

36. In a bearing, a plurality of bearing 
segments, flexible necks by which said seg 
ments are mounted, a flexible member con 

necting said flexible necks to form a unitary 
bearing member, and flexible means mount- 10 ing said unitary bearing member. 

n witness whereof, we have hereunto set 
our hands this 20th day of March, 1917. 

ALBERT KINGSBURY. . 
HARRY A. S. HOWAR.TH. 


