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To all whom it may concern:

Be it known that I, ALEXANDER K. HAM-
ILTON, a resident of Buﬁalo in the county of
Erie and State of New York have invented
a new and usefal Improvement in Washers
for Journal-Bearings; and I do hereby de-
clare the followmﬂ' to be a full, clear, and

- exact description theleof
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My invention relates to thrust-washers for
use with bevel, worm, or other gears which
give an endwise thrust*to their shafts; and
1ts object is to provide a washer for this pur-
pose which can be removed and replaced
without removing the shaft from its bear-
Ings or the gear from its shaft. -

All bevel-gears, worm-gears, and the like

exert more or less endwise thrust on the.

shaft, and consequently it has been the cus-
tom to place between the gear and its bear-
Ings a washer which takes the end thrust of

the gear and relieves the bearings from the

wear incident to such thrust. One common
application of such washers is on rolling-

- mill tables wherein the live-rollers are usu-
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table- rollers

ally driven by bevel-gearing from a line-

shaft, and the custom has been to place these

thrust—washers between the gears and .their
bearings both on- the lme-shaft and on the
_ On account of the thrast on
the washers they wear out after moderate
use, and consequently must be renewed.
Heretofore these washers have always been
made in one piece, so that when worn out it

was necessary to take the shaft or roller out

of its bearings, strip thegear from the shaft,
then remove the old washer and put on the

- New one, again &Dply the gear, and replace

40

the shaft or roller in ifs bﬁ&l‘llﬁlﬂ's With the
rollers only one gear need be stmpp'ed from
the shaft; but wibh line - shafts, which are

- made from ten to twenty feet long and contain
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from five to twelve gears, all must be stripped
in renewing the washers. Thus the renewal
of worn - out thrust-washers as heretofore
constructed is a difficult and expensive op-
eration. As a consequence the washers are
frequently permitted to wear excessively,
thus allowing the gears to get out of true
contact, so that they wear more rapidly than
they would if the thrust-washers were kept
to the proper thickness.

The object of myinvention is to provide a

of the brasses of the journal-bearing.

’
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the washer to a worm-gear.

| thrust- washer for use with bevel, worm and

similar gears which give end thr'usts whereby
the foregomfr dlfﬁculmes of renewal are over-
come, 80 that'said washers can be removed
or replaced without removing the shaftfrom
1ts bearings or the gear from the shaft.

To this end the invention consists, gener-
ally stated, in making the washers in sec-
tions, preferably two equal semi-annular sec-

tions, and providing suitable means for hold-

Ing said sections in place, 50 constructed that
they may be renewed by merely removing

the cap of the bearing.
The invention also comprises certain de-
tails of construction hereinafter

and claimed.
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described

In the accompanying drawings, Figure 1

represents one form of my improved washer
in front and top view. Fig. 2isa front view
Kig. 3
is a longitudinal section through the same.
Fig. 4 is a longitudinal section through the
bearing, shaft, and gear. Fig. 5 is a longi-
tudinal section showing the application of
Fig. 6 1s a front
and side view of a modlﬁed form of washer.
Fig. 7 is a front view of the journal-brasses
adapted for this form of washer. Tig. 8isa
Jongitudinal section through the brasses and

;washer showing their manner of application,
|- Kig. 9 1s a fmnt view of still another modi-

_ﬁed form of washer.
vation of the bearing Wlth this washer in
| place.
| through the bearing, shaft, and gear, show-

Fw 10 is a front ele-

Fig.” 11 is a longitudinal section

ing the application of this form of washer.

;Flg 12 is a front and plan view of still an-
other modified form of washer.

. Fig. 1318 a
front view of the bearing with this washer in
place; and Iig. 14 is a longitudinal section

through the bearing, shaft, gear, and washer.

In the drawings several different forms of

i washers are shown in order to illustrate my

invention; but the forms shown are not all

 those by whwh the result may be accom-

plished.
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The essential prmuple of my invention

consists in making the washer in sections,
preferably two, so that it can be removed
without dlsturblng the shaft or its gear.

all forms of my invention the lower member
“of the bearingsisshown at 1, the upper mem-
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ber or cap at 2, the shaft at 3, and the gear | provided with such collars, if desired. In

at4. Thecap will be made removable in the
usual or any preferred manner, such as by
means of the nuts and bolts 5. (Shown in
Figs. 10 and 13.) Theshaft 3 in Figs. 4, 11,
and 14 1s shown as the axle or journal of a
roller G, such as used in rolling-mill tables;
but obviously the shaft may be of any other
kind and applied to any other use. In all
forms of the invention there is shown a lower

journal-brass 7 and an upper journal-brass.

- 8; but these are not absolutely essential to
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my invention, as the bearing member 1 and
cap 2 may directly contact with the journal
of the shaft. | |

The washer is interposed between the gear
4 and 1ts bearing, so as totake the end thrust
of said gear, and, as abovestated, said washer
1s mmade 1n sections, preferably two sections
10 and 11, which are substantially equal
semi-annular or arc-shaped segments. The
journal-bearing will be provided with suit-
able means for holding this sectional washer
in place, and to that end either the lower
bearing member 1 or the lower brass 7 is pro-
vided with a seat 12, which preferably is arc-
shaped, as shown, and in which one section,
such as the lower section 11 of the washer, is
seated. 'This seat 12 in Fig. 11 is shown as
formed in the lower bearing member 1 and in
all of the other figures as formed in the front

collar of the lower brass 7. In both forms,
however,itservesasasupport forthesectional

washerand prevents thesamefrom falling out.
Suitable means will also be provided for pre-
venting the escape of the sectional washer

upwardly, and this is conveniently accom- |
plished by providing the cap 2 of the bearing

with a projection 13, which overhangs the
washer. Obviously, however, this overhang-
ing portion might be formed in the forward
collar of the upper brass 8. Instead of mak-
ing this projection integral with the cap or
the upper brass it might be a piece remov-
ably secured thereto. In all cases, however,
the seat 12 and the overhanging portion 13
securely confine the washer, so that the sec-
tions cannot escape. I also preferably pro-
vide means for preventing the rotation of the
sectional washer, and this is best accom-
plished by providing suitable coOperating
lugs and depressions in the washer and the
bearing. Asshown in Figs. 1 to 5, one of the
washer-sections, such as the section 10, is

-provided with a single boss or projection 14,

which fits into a corresponding groove or de-
pression-ls cut into the upper journal-brass 8.
In Ifigs. 6 to 8 the upper washer-section 10 is
provided with a boss or projection 14 on each
of itsends, and these fit corresponding grooves
15* 1n the journal-brass. In Figs. 9 to 11 the
upper washer-section 10 is provided with a
radial projecting lug 14°, which fits in a
groove 15°, formed in the upper bearing mem-
ber or cap 2. In this form of the invention
the brasses are not provided with forward

Figs. 12, 13, and 14 one of the washer-seg-
ments is made irregular in outline, as shown
at 14¢, and fits a corresponding depression
formed in the front end of the cap 2. Va-
rious other arrangements will suggest them-
selvesfor holding the washeragainst rotation.

When applied to the bearings for rollers of
rolling-mill tables, the upper brass on its in-
ner end preferably will be provided with a
shield or hood 17, which projeets into an an-
nular groove 18, formed in the inner end of
the roll, in order to prevent dirt and scale
working into the bearing. When applied to
worm-gear shafts, preferably a washer of the

kind described will be provided between said

gear and bearings on both sides thereof, as
such worms when reversed will thrust firstin
one direction and then in the other. Thisis
illustrated in Fig. 5. | |

In order toremove my washer, it is merely
necessary to take off the cap or that portion
which overhangs the washer. Then the top
half of the washer can be lifted out and the
bottom half can be shoved around the shaft
and then lifted out. To replace a washer,
the lower half is first slipped down around
the shaft and underneath the same into place,
after which the upper half is put in position
and, the cap secured in place. Itistherefore
possible to renew washers without inany man-
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ner disturbing the shaft or its gear, and this

can be done very quickly and easily, thus
being a distinet advantage over the old ar-
rangement. |

My sectional washer is applicable to all
forms of gearing whereby an endwise thrust
is imposed upon the shaft, and by the term
‘““thrust-gear” in the claims I intend to in-
clude all forms of such gearing, whether
bevel, worm, or other form. While my in-
vention has been more particularly described
with reference to rolling-mill tables, I do not
wish to limit the same thereto, as it can be
applied in any relation where bevel, worm,
or similar gears are used. In case the gear
18 some distance from its bearing a collar
may be applied to the shaft and the washer
interposed between such collar and the bear-
ings. Hencein the claims by the expression
‘““between the gear and its bearing” I intend
to include coustruction wherein the gear is
not in direct contact with the washer, but
where a collar or other shoulder on the shaft
is in contaet with the washer.

What I claim as my invention, and desire
to secure by Letters Patent, is—

1. In journal - bearings for thrust - gear
shafts, the combination with the shaft and
its gear, of a bearing for the shaft, provided
with a seat on its lower side, and a thrust-
washer between the gear and the bearing and
resting on said seat, said washer being made
in sections whereby it can be removed or re-
placed without removing the gear or shaft.

2. In journal - bearings for thrust- gear

collars; but it is obvious that they may be | shafts, the combination with the shaft and

100

IC§

IIO

115

I12<

125

130




- IO

- removable cap provided with a projecting

734,171

its gear, of a bearing for the shaft provided

with a seat on the lower side thereof at its

forward end, a thrust-washer between the
gear and the bearing and resting on said seat,
said washer being made in sections whereby
it can be removed or replaced without remov-
ing the gear or shaft,and a portion at the up-
per part of the bearmg overhanging sald
washer to hold it in place.

shafts, the combinatiow with the shaft and

its gear, of a bearing for the shaft provided
with a seat on its lower side and having a

portion, and a thrust-washer between the

- gearing and bearing and resting in the seat

20

on the lower part of the bearing and lying
underneath the projecting portion of the cap,
said washer being made in sections whereby
it can be removed or replaced without remov-
ing the gear or shaft.

4. Tn journal - bearings for thrust - gear

~ shafts, the combination with the shaft and

25

its gear, of a bearing for the shaft, a thrust-
washer between the gear and the bearing,
said washer being made in sections so that
it can be removed or replaced without remov-

ing the gear or shaft, and codperating pro-

jections and depressions on the washer and
bearing to prevent rotation of the washer.

5. In journal - bearings for thrust- gear
shafts, the combination with the- shaft and
its gear, a bearing for the shaft provided with

a seat on its lower portion, a thrust-washer |

¥y

| between the gearand the bearing, said washer-

bein g made in two sections the lower of which

‘rests in said seat, and codperating lugs and
‘depressions on the bearing and the upper
‘washer-section to prevent the latter from ro-

tating. f
6. In journal - bearings for thrust- gear

'Shafts, the combination with the shaft and

- }1its gear, of a bearing for the shaft including
3. In journal - bearings for thrust-gear
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wearing members, & thrust-washer between -

the gear and the bearing, said washer being

made in sections whereby it can be removed

or replaced without removing the gear or

‘shaft, a seat or depression formed in the
lower wearing member in which the lower

washer-section rests, and a - lug formed on

the upper washer-section and engaging a

groove formed in the upper wearing member.
7. In journal - bearings -for thrust - gear

shafts, the combination with the shaft and

its gear, of a bearing for the shaft including
brasses or wearing members, a thrust-washer

‘between the gearand the bearing, said washer
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being made in sections, and the lower one be- -

ing provided with a seatin which said washer

rests, and a cap for the bearing provided with

a projecting portion overhangmu‘ sald washer.
In testimony whereof I,thesaid ALEXANDER
K HAMILTON have hereunto set my hand.-

ALEXANDER K. HAMILTON.

Wltnegses
F. C. KAISER,
K. C. HOXIE.
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