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To all whom 1t may Concern:

Be it known that I, Heryax F. SCHRODER,
United States, residing at
Chicago, in the county of Cook and State of
and useful Im-
provements in o ournal-Bearings, of which
{he following is a specification. =~

My present invention relates to 1mprove-
ments in journal bearings and more espe-
cially to the class adapted for use on rail-
way cars, it being of the composite type em-
bodying a hard metal shell and a relatively
«off or bearing metal lining, and 1t has for
its object to provide an improved bearing ot
this class wherein the hard metal shell and

the soft metal lining are separably united
by interengaging ribs and recesses whereby

the Jining may be renewed with facility, the

formation of the ribs on the shell being such

2s will effectually reinforce the same where-
by it may resist the pressures and strains im-
posed thereon and especially such torsional
strains as
regularities in the track.

Another object of the invention is to pro-
vide the bearing shell with ribs of an 1m-
proved formation whereby a relatively large
bearing area 18 Pro-
area formed by the ribs

vided, this bearing
adapted to engage

being continuous and 1s

the journal should the soft metal lining wear

or run out. | |
Another object of the invention is to pro-
vide the hard metal shell with fillets which
connect the ribs at the four corners and at
opposite sides of the center with the side
walls of the shell, the construction and ar-
rangement of these fillets being such as to

provide an offectual reinforcement for the

cides of the shell whereby they may sustain
torsional strains, the central fillets also unit-
‘no the intermediate portions of the rib with
<ides of the shell at points adjacent or
key-engaging ears whereby

L

opposite to the

the
fillets being of

" «uch dimensions as to perform the functions

o0

just stated without interrupting the con- :
«oft metal lining so that
<hould the latter wear comparatively thin,
“ta several sections will remain connected s0

tinnity of the

~ that they cannot become displaced. -

are due to curves and other 1r-

pressures exerted on the latter may be

!

Further objects of the invention are to
provide the shell with ribs which cross diag-
onally and are connected at their ends to
form pockets whereby portions of the soit
metal lining will be confined 1n such pockets
<hould the marginal portions of the ining
melt: to provide cavities 1n certain sections
of the soft metal hining to contain and prop-
erly distribute a lubricant and, furthermore,
to provide means for keying the end por-
fions of the lining in place whereby they
may resist the end thrust of the journal
which would tend to displace them.

To these and other ends, the invention
cons'sts in certain improvements, and com-
Linations and arrangements of parts, all as
will be hereinafter more fully described, the
novel features being pointed out particularly
i1 the claims at the end of the specification.

In the accompanying drawing —Figure 1
is a plan view of the under side of a bearing
chell constructed in accordance with my
present invention, this shell being of the
Vaster Car Builders’ type and 1s adapted
for use upon railway cars; Fig. 2 represents
a top plan view
showing the recesses, pockets and grooves
which Inter-fit with the correspondingly
¢ormed ribs and projections within the shell,
ihe shell and soft metal lining being thereby
detachably united. Tig. 3 represents a cen-
i ra] axial section taken through a bearing
embodying the shell and soft metal lining as
chown in the two preceding figures; Fig. 4
represents a longitudinal section through
the bearing adjacent to one of 1ts edges
showing the fillets which ynite the sides of
the shell with the ribs; Figs. 5 and 6 repre-
cent transverse sections through the bearing
taken on the lines 5—9 and 6—0, respec-
tively, of Ihg. 3 Fig. T represents a trans-
verse section of the bearing on the line 7—7
of Fig. 8; and Kigs. 8 and 9 illustrate two
other forms of the invention, a portion of

he soft metal lining being broken away 1n

ribs and fillets in the shell. -
Similar parts are desionated by the same
roference characters in the several views.

" The present invention relates oenerally to

bearings of the composite type and certain

features thereof are of especial advantage In

ASSIGNOR, BY MESNE ASSIGNMENTS,

of the soft metal lining
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~on the bearing, that is to say,

Pprovides a bearing

4 ..

connection with bearings of the type used
upon railway cars. _ _

In the accompanying drawing, I have
shown certain forms of the invention, but it
will be understood that thege forms are
shown merely as examples and, while they
are well adapted to serve the purposes for
which they are intended, certain modifica.
tions and changes may be made in the cetail
construction and arrangement of the parts
whereby the invention may be applied to the
vest advantage in each particular case.

According to _
bearing comprises a shell 1 and a Iining 2,
the shell being composed preferably of Dhrass
or any other relatively hard metal or alloy
which is able to withstand the pressures and
strains to which such bearings are usually
subjected, and the lining which is reiatively
softer may be composed of any suitable
bearing metal or composition, such as Bab-
bitt metal which is suitable as 2 bearing sur-
tace for the journal on the car axle. In this
instance, the bearing is of the Master Car
Builders’ type and is provided, as usual,
with the ears 8 at the opposite sides thereof
to engage the keys or wedges in the journal
box,

Practical experience has demonstrated
that a journal bearing for railroad cars
must resist pressures and strains, especially
torsional strainswhich are due to curves and
other track conditions at six different points
such strains
must be resisted at the four corners and at
each side of the center. Assuming that the
bearing is pivoted at the center so as to pro-

- vide for allowances in fitting the bearing to

the key or wedge, sufficient strength must be
provided to prevent spreading or crushing
through the center, and at the same time the
four corners of the bearing must be suitably
connected to the body of the bearing so as to
prevent distortion. The preseitt Inveution
which is capable of am-
ply sustaining such strains by providing in
the present instance diagonally arranged
ribs which connect four corners of the bear-
ing and cross at or in proximity to its cen-
ter, torsional twisting of the bearing being
thereby prevented and the pressure pro-
cduced upon the center of the bearing isg
properly distributed throughout the extent
thereof. - '

In that form of the invention shown in
If1gs. 1-T inclusive, a rib is formed within
the concavity of the shell which rib concjats
of four sections 4 which extend ciagonaily
from the central or intermediate point of
the shell and toward the four corners there-
of. These sections of the rib cross at the
center, or rather they merge into a central

enlargement 5, while the ends of the chiap-
onally extending rib
points 1n- proximity to

sections extend to
the opposite ends

the present invention, the

i

!
|
|

of ! 13 and merge therewith so as
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the shell and are connected by transveise
11b sections 6, these transverse 1ib sections
being located inwardly from the respective
ends of the shell to provide spaces for the
soft metal lining. The opposite sides of the
central enlargement 5 are connected to the
respective sides of the shell by fillets 7 , these
fillets being of a depth less than the clepth
of the said enlargement and as they ap-
proach the respective sides of the shell, they
preferably decrease in depth and at the same
time they flare or expand so that these fil-
lets gradually merge into a relatively large
area at each side of the shell. The opposite
sides of each of these fillets are also prefer-
ably inclined so that these sides also graciu-
ally merge with the upper wall of the shell.
LThe ribs are also connected to the four cor-
ners of the shell by similar fillets 8, these Iat-
ter fillets being also of a depth less than that
of the rib and they decrease in depth and
expand in width as they merge with the re-
spective side wails of the shell. Tn order to
insure the maximum strength for the rib, the
side walls thereof also taper or expand as
they approach the upper wall of the shell.
The outer sides of the transverse sections 6
of the rib are preterably provided with one
Or more keying recesses 9, and the upper
wall of the shell is also preferably provided
acjacent to each of its ends with a depres-
sion 10 which is preferably elongated, in a
direction transversely of the bearing. In
this form of the invention just described,
the crossing of the rib and connectin g of its
ends forms a pair of triangular closed pock-
ets 11, and the surface of the rib is conting-
ous and circuitous throughout its extent aned
15 preferably concentric with the edges
formed at the opposite sides of the shell, the
curvature of the bearing surface of the rib
conforming closely to the curvature of the
Journal to shich the bearing is to be ap-
plied.

The soft metal Iming 2, according to the
present mvention, is separably united with
the bearing shell by torming this lining with
grooves or recesses which are exact counter.
parts of the rib, fillets and other projections
which are formed in the shell so that the
Iming may be readily inserted into the shell
and, when so inserted, will be aceurately
positioned and held therein and it shall re-
cerve uniformly
sustains.  This lining, therefore, is formed
either by casting in a mold or otherwise with
diagonally extending grooves 12 which mateh
the diagonally extending 1ib sections 4, these
grooves merging in a central enlargement
13 which matehes the einlargement 5 of the
shell. The diagonally extending orooves 192
are connected at their ends by the transyerse

- grooves 14, shallow grooves 15 are formed

at opposite sides of the central enlargement

the pressure which the shell
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central fillets 7 of the shell, the shallow

orooves 16 are formed at the Tour corners of
the lining so as to match the corresponuing

fillets 8 of the shell, the projections 17 are

formed adjacent to the opposite ends of the
lining and project into the connecting
orooves 14 so as to co0perate with the key-
ing recesses 9 of the shell, and a rib 18 1s
formed in immediate proximity to each end

of the lining so as to enter the correspond-.

i

1mgly s]mpea depressions 10 of the shell, an
effectual interlock being thereby provided
between the lining and shell which will pre-

vent displacement of the latter, although the

lining may be readily removed whenever 1t
is necessary or desirable to renew 1t. The
lining when so formed will also be provided
with triangular sections 19 which are POS1-
tioned and shaped to fit closely within the
correspondingly shaped triangular pockets
11 in the shell. |

In order to prevent heating of the bear-
be
tormed therein to contain a lubricant. In
Fig. 2 the lining is shown as provided with
conical lubricant openings 20 which extend
through the triangular sections 19, the upper
of these openings being

smaller or contracted end of each opening 1s
open at the bearing surface of the lining. It
set of lubricant
openings 21 may be formed 1n the shell at
sides of the grooves 15 which re-
ceive the central fillets of the shell.

In this form of the invention,
aneular sections 19 of the soit metal lining
e confined in corresponding pockets which
ave wholly surrounded by the rb on the
shell and, as the bearing surface of thig rib
'« continuous and is adapted to closely fit
the journal, the metal in such pockets will be
prevented from escaping should the bear-
ing from any cause become sufficiently hot to
melt the marginal portions of the lining so
fhiat damage or destruction ot either the
Dearing shell or journal 1s avoided.

"In composite bearings of this class, the
end thrust of the collar on the journal tends
to strip the ends of the lining from the shell.
Tn the present construction, these end por-

tions of the lining are effectually keyed in
position so as to resist the torsion exerted

thereon by the end thrust of the journal by the
interengagement of the keys or projections
17 of the lining with the recesses 9 on the
connecting sections for the ends of the rib,
and also by the engagement of the transverse
yib 18 of the lining with the corresponding
these end sections of the lining will remain
connected with the centrai .
lining by that portion which extends across
the shallow fillets 8, the latier being of a
depth less than the depth of the rib so that

the fri-

provided with

vided at points

10 in the shell and, moreover,

portions of the

a portion of thé sott metal lining -will sur-

ronnd the vib, although the surface of the
latter should bear directly on the journal
after the soft metal is exhausted.

Tn that form of the invention shown in
J*ig. 8, the shell is provided with a rib which
is formed somewhat differently from that

shown in the preceding figures, the rib em-

bodying a diagonally extending section 121

which extends from one corner of the shell

diagonally to the opposite corner, and the
ends of this diagonal section unite with a
trunsversely extending rib section 22 which
is arranged adjacent to each end of the sheli,
the central portion of the diagonal section

121 being preferably widened at its center

and ig connected at this point to the sides ot
the shell by the fillets 23 which are similar
to the central fillets 7 in the preceding con-
struction, and the opposite ends of the trans-
verse Tib sections 22 are united to the re-
spective corners of the shell by the fillets 24
which are similar to the fillets 8 in the pre-
ceding construction. In this form of the

invention, the outer sides of the transverse

70

80

g0

rib sections 22 are provided with keying re~

cesses 25 and the transverse depressions 20

which interlock with corresponding projec-
tions and ribs which are formed on the lin-

ing, these keying recesses and depressions

corresponding to the similar recesses and de--

pressions which are formed 1 the preceding

construction. The soft metal lining 27 sepa-
rably fits the shell in this form as. in the
form first described. ' '

In that form of the invention shown in

Fie. 9, the concave inner wall of the shell 1s
a 1ib which consists of a cen-
tral transverse rib seetion 28, a palr of trans-
verse rib sections 29 which are arranged to-

ward the opposite ends of the shell, and

{hese transverse rib sections are connected

ihis form of the invention, the central vib
cection 28 is united with the opposite sides
of the shell by means of the

nnited with the corners of the
fillets 32, the fillets 31 corresponding to the

central fillet 7 of the construction shown 1in

igs. 1-T inclusive, while the fillets 82 corre-

spond to those lettered 8 1n the construction
first deseribed. The outer sides of the trans-
are also formed with

verse rib sections 2t
keving recesses 33 and the shell 1s also pro-

which are adapted to receive corresponding
projections or ribs which are formed on the
cott metal lining 85, the lining in this Torm
of thoe invention also being separably united
with the shell. *

" In each form of the bearing, 1t will be ob-
| corved that the bearing shell is so reinforced
by the rb

as to effectually sustain such pres-

qllets 31, and
the opposite ends of each rib section 29 arc.

shell by the

adjacent to each end with
the transversely extending depressions o4

105

by a pair of diagonal rib sections 80. In
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sures and strains as are imposed on the four
corners and at each side of the center there-
of, the shallow fillets also uniting the rib
with the side walls of the shell whereby the
latter is capable of sustamning crushing
strains imposed on the supporting ears as

well as torsional strains tending to twist

the shell. The 1ib on the shell in each 1n-

stance 1s also formed with a continunous face

which is curved concentrically with the jour-
nal and is adapted to have a bearing thereon
should the anti-friction liming wear or run

- out.

By uniting the rib to the shell by shallow
fillets, the end portions of the soft metal
Iming remain united or connected with the
middle portions thereof, and in order to
further secure the end portions of the lin-
ing from displacement owing to abnormal
end thrust of the collars of the journal, the
outer sides of the transverse connecting sec-
tions of the ribs in each case are provided
with keying recesses which receive corre-
sponcing projections on the Imming and, fur-
thermore, the shell has adjacent to each end,
a depression which cobperates with a corre-
sponding bess or rib on the lining.

Any desired number of the lubricating
openings may also be used to prevent heat-
ing of the bearing, and in that form of the
imvention shown in Figs, 1-7 inclusive, two
pockets are formed within the rib wherein
sections of the anti-friction metal shall he
confined should the remainder of the Iiming
melt and run out, the vib in such a contin-
gency serving as a primary bearing surface
while the anti-friction metal thus confined
together with its lubricant saves the bear-
g shell and jounrnal from damage. In
each 1nstance, the lining is a counterpart of
the shell so that it is properly positioned
relatively to the journal and shell, and the
Iiming is separable from the shell so that the
hining may be readily renewed.

I elaim as myv invention:

L. A journal bearing comprising in com-
bmation, a main shell of hard. strong bear-
1ng metal and a removable liner shell of soft
bearing metal, said shells having on their
meeting faces interengaging longitudinally
extending 1ibs and transversely extending
end ribs, said longitudinally extending ribs
of the main shell being bent or inclined in-
wardly or toward each other from both ends

5 toward the middle, and the inner faces of

the longitudinally extending ribs of the
liner shell being inclined toward each other
trom both ends toward the micdle, said lon-

gitudinally and transversely extending ribs -

of the main shell being continuously con-
nected and said longitudinally and trans-
versely extending ribs of the liner shell Dbe-
g continuously connected and surrounding
at sides and ends said ribs of the main shell
2. A journal bearing comprising in com-

985,460

 bination, a main shell of hard, strong bear-
g metal and a removable liner shell of soft

meeting faces interengaging;, longitudinally
extending ribs and transversely extending
end ribs, said longitudinally extending ribs
of the main shell being bent or inclined in-
wardly or toward each other from both ends
toward the middle, said main shell having a
broad intermediate bearing rib intersecting
with said longitudinally extending ribs, and
provided with extensions projecting beyond
the outer edges of said Ilongitudinally ex-
tending ribs, said longitudinally and frans-
versely extending ribs of the main shell be-
1ng continuously connected and said longi-
tudinally and transversely extending ribs
of the liner shell being continuously con-
nected and surrounding
ribs of the main shell at the sides and ends.

3. A Journal bearing comprising in com-
bination, a main shell of hard, strong bear-
g metal and a removable liner shell of soft
bearing metal, said shells having on their
meeting faces interengaging, longitudinally
extending ribs and transversely extending
end ribs, said longitudinally extending ribs
of the main shell being bent or inclined in-
wardly or toward each other from both ends
toward the middle, said main shell having
a broad Intermediate bearing rib intersect-
ing with said longitudinally extending ribs,
and provided with extensions projecting be-
yond the outer edges of said longitudinally
extending bearing ribs, and transversely ex-
tending shallow ribs extending beyond the
end extensions of said broad intermediate
‘11b, said longitudinally and transversely ex-

ously connected and said longitudinally and
transversely extending ribs of the liner shell
being continuously connected and surround-
ing and embracing the ribs of the main shell
at the sides and ends. -

4. A journal bearing comprising in com-
bination a main shell of hard, strong bearing
metal, and a separate piece removable liner
shell of soft bearing metal, said main shell
having narrow longitudinally extending
bearing ribs and transversely extending end
bearing ribs on its under face at its crown
portion and transversely extending channels
at 1ts extreme ends, and said main shell hav-
ing side walls embracing and confining the

- liner shell at its outer edges, the longitudi-

nailly extending bearing ribs of said main
shell being inclined toward each other from
each end toward the middle, said liner shell
having transversely extending marginal end
ribs embracing the outer recessed ends of
the main shell, marginal side ribs and cen-
tral Iugs fitting between said bearing ribs
of the main shell, said longitudinally and
transversely extending ribs of the main shell

being continuously connected and said lon-

bearing metal, said shells having on their

and embracing the

tending ribs of the main shell being continu-
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oitudinally
of the liner shell being continuously con-
nected and surrounding and embracing the
ihs of the main shell at the sides and ends.

5. A journal bearing comprising
hination a main shell of hard, strong, bear-

ing metal, and a separate piece removable

Viner shell of soft bearing metal, said main
sliell having narrow longitudinally extend-
ing bearing ribs and transversely extending
end bearing ribs on its under face at 1tS
crown portion, and transversely extending
Tannels at its extreme ends, and said main
shell having side walls embracing and con-
fining the liner shell at 1ts outer edges, the
longitudinally extending bearing ribs of
il main shell being inclined toward each
other from each end toward the middle, salcl
liner shell having transversely extending
mareinal end ribs embracing the outer re-
cosced ends of the main shell and marginal
side ribs and central lugs fitting between
said beaving vibs of the main shell, saicd cen-
tral lugs of the liner shell having lubricant
cavities, said longitudinally and trans-
versely extending +ibs of the main shell be-
ing continuously connected and said lon-
oitudinally and transversely extending 11hs

= _ : _
of the liner shell being continunously con-

hected and surrounding and embracing the
ribs of the main shell at the sides and ends.
6. A journal bearmng comprising in com-
Lination a main shell of hard, strong bear-
ing metal, and a separate piece removable

Jiner shell of soft bearing metal, said main
shell having narrow longitudinally extend-

ine bearine ribs and transversely extending ;

end bearing ribs on its under face at its
crown portion, and transversely extending
channels at its extreme ends, and said main
<hell havine side walls embracing and con-
fining the liner shell at its outer edges, the
longitudinally extending bearing ribs of said
main shell being inclined toward each other

from each end toward the middle, said liner

shell having transversely extending margi-
nal end ribs embracing the outer recessec
ands of the main shell and margnal side
ribs and central lugs fitting between said
bearing vibs of the man shell, said maln
shell havine a transversely extending middle
bearing rib intersecting with said longitu-
dinally extending bearing ribs, said longi-

tudinally and transversely extending ribs of

00

60

the main shell being continuously
tending ribs of the liner shell being continu-
ously connected and surrounding and em-
bracing the ribs of the main shell at the
sides and ends.

7. A journal
bination, a
ing metal, and a separate piece removable
Iiiar shell of soft bearing metal, said main

bearing comprising 1n com-

and transversely extending ribs y

1N COl- |

connected
and said longitudinally and transversely ex-

main shell of hard, strong bear- |

E»

shell having narrow longitudinally extend-
ino bearing ribs and transversely extending

— a

end bearing ribs on its under face at its
crown portion, and transversely extending

hanmels at its extreme ends, and said main-

shell having side walls embracing and con-
fining the liner shell at its outer edges, the
Jongitudinally extending bearing ribs of
suicdd main shell being inchined toward each

' other from each end toward the middle, sa1d

Jiner shell having transversely extending
marginal end ribs embracing the outer re-
cossed ends of the main shell, and marginal
side ribs and central lugs fitting between
said bearing ribs of the main
main shell having a transversely extending

middle bearing rib intersecting with said

longitudinally extending bearing ribs, and
projecting at its ends beyond the outer edges
of ‘said longitudinally extending bearing
ribs, said longitudinally and transversely ex-
tending ribs of the main shell being continu-
ously connected and said longitudinally and

transversely extending ribs of the liner shell

beine contimuously connected and surround-

ing and embracing the ribs of the main shell
at the sides and ends.
. A journal bearing comprising in com-

bination a main shell of hard, strong bearing

metal,-and a separate piece removable liner
shell of

sOt

having narrow

shell

¢ Dearing metal, said main

ribs on its under face at its crown
portion and transversely extending channels
St its extrome ends, and said main shell hav-
ing side walls embracing and confining the

Jiner shell at its outer edges, the longitudi-
nally extending bearing ribs of said main

<hell being inclined toward each other from
ench end toward the middle, said lner shell
having transversely extending marginal end
ribs embracing the outer recessed ends of
the main shell. marginal side ribs and cen-

fral lugs fitting between said bearing 11bs

of the main shell, said marginal end ribs of-

the liner shell having upwardly projecting
keying lugs, and the main shell having cor-
responding recesses to receive said keving
lugs. | |

9. A journal bearing comprising o hard

metal shell and a soft metal lining united

therewith, the shell being provided with
1 interior rib adapted to be covered by the
lining and having a continnous face adapted
to bear upon the journal when such hining
is exhausted, said rib having transverse Sec-

tions arranged in proximity to the respective

ands of the shell but offset inwardly there-
from, the outer sides of sald transverse 11b
sections being provided with keying re-
cesses, the shell being provided at points be-

tween the recessed portions of the rib and
| the respective ends thereof with depressions,

longitudinally extending
bearing ribs and transversely extending end -
Dearing
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and the lining having projections to co- | my hand in presence of two subscribing wit-
operate with the keying 1'ece§8es on said rib | nesses. _ - |
sections and also having ribs or DLosses to AT A AT N \
-engage 1 the depressions in the shell where- HERMAN F. SCHRODER.,
5 Ly torsional strains upon the end sections of Witnesses: |
the lining will be sustained. O. M. Stiarson,
In testimony whereof I have hereunto set | C. S. Wooprurr.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
Washingtqnﬁ D. C.” |
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