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UnrTeEp StATES PATENT OFFICE.

WILLIAM EDWARD PAIGE, OF CHICAGO, ILLINOIS, ASSIGNOR, BY DIRECT
- AND MESNE ASSIGNMENTS, TO THE INTERNATIONAL PATENT PROMO-
TION AND MANUFACTURING COMPANY, OF SAME PLACE.

ROLLER-BEARING AND JOURNAL-BOX.

SPECIFICATION fo:fming part of Letters Patent No. 548,136, dated October 15, 1895,
Application filed June 20,1895, Serial No, 553,467, (Nomodel) Fatented in Mexico March 23, 1895, No. 677,

To all whom it may concern:

Be it known that I, WILLIAM KDWARD
PAIGE, a citizen of the United States, resid-
ing at Chicago, county of Cook, and State of
Illinois, have invented certain new and use-
ful Improvements in Roller-Bearings and
Journal-Boxes, (for which I have received a

patent in Mexico, dated March 23, 1395, No.

~ 677,) which are fully set forth in the following
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~about the same,

specification, reference being had to the ac-
companying drawings, forming a part thereot.

The purpose of this invention is to provide
an improved form of roller-bearing and jour-
nal-box for the same free from the defects
which exist in the more familiar forms of
roller-bearings and journal-boxes and espe-

cially adapted to be adjusted to compensate

for wear.

I have shown this invention in a form es-
pecially adapted for application to car-axles
and car-axle boxes, but it is not limited to
this specific use. |

It consists of the features of
specified in the claims. -

In the drawings, Figure 1 is an end eleva-
tion of a car-axle journal-box having my im-
provements, the lid or door being removed to
disclose the structure. Tig. 2 is a vertical
axialsection of the same, the lid being in place.
Fig. 3 is a section at the line 8 3 on Ifig. 2.
Fig. 4 is an edge or side elevation of a device

consfruction

which I term a “pressure converter or equal-

izer,” the funection of which is to convert the
pressure of the load into radial pressure on
the axle and distribute such pressure equally
Fig. 5 is a detall plan show-
ing a hinge-joint between two members of the
device shown in Fig. 4. Fig. 6 is an edge
elevation of a ring which incloses the anti-
friction-rollers. Fig. 7 is a detail showing a
modification of the hinge-joint in the equal-
izer, whereby it is provided with a stop-shoul-
der to limit the folding movement.

A is the shaft or axle which is to be pro-
vided with my improved roller-bearing. In
the drawings it is represented as a car-axle.
For this axle I form a three-part box B B B,
each of the parts B forming a segment of the
entire inclosing chamber or box, said parts
being secured together by boits

t.ake through lugs B’ B, &e., which have elon-
gated slots for such bolts at the proximate cor-

ners of the segmental parts B B B, as seenin

Figs.1 and 2. The chamber formed by these
three parts B B B is cylindrical and is coax-
ially provided with a reduced or hub-like por-

tion B*at the inner side,said reduced portion

being large enough toadmit theaxle freely and
with ample play. The principalorlarger por-
tion of the box isenough larger than theaxle to
accommodate twoseriesof antifriction-rollers,
the inner rollers C C C, &e., forming the im-

55

mediate seat of the axle and the outer series -

D D D, &e., forming the seats for the inner
series and being seated in the box, but not

| immediately on the inner surface thereof, for

I interpose a ring K, made, preferably, of a

steel band whose ends are not united, but in-

terlocked, as seen in Fig. 6,one end being pro-
vided with a tooth E’ and the ofther with a
corresponding recess E? adapted to recelve

the tooth. This ring is provided with a seat

formed by recessing the inner ¢ylindrical sur-

face of the three-part box, asseen at b’ in Fig.
1 2, and as-the three-part box is adapted to be

closed up or expanded more or less by draw-
ing the ends of the parts B B B more or less
closely together by the bolts b.and by other
means, hereinafter described, so the ring K is
adapted to be contracted more or less, the
tooth K’ entering more or less deeply into the
recess E? as the ring is thus contracted.
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It will be evident upon inspection of the |

structure thus far described that the axle ob-
tains a true rolling bearing in the box, all
rubbing friction being eliminated so far as ro-
tary motion is concerned, and that all wear
due to even the rolling friction which may
occur between the axle and the rollers and
the box may be ecompensatod by tightening
the bolts b b b, whereby the threeparts B B B
of the box are drawn together and contract
the ring B upon the rollers, which will dis-
tribute themselves about the axle accurately

when acted upon by the encireling ring thus

contracted. In order to automatically take
up any lost motion due to such wear between

the axle, rollers, and box, not relying upon

the expedient of tightening the bolts b, I have
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b b b, which | provided a spring -clamp device adapted to roo
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serve as the seat or support of the three-part | ever, is not a necessity to nor does not in any

box and the means for attaching the same to
the truck, if the box is applled to a railway-
truck, or as the means of attaching such box
to any fixed support, if it is used as a shaft-

bearing for fixed machinery, and adapted to

transmit the weight of the load or the weight
and strain on the shaft to the anti- fnctlon
rollers and their box, translating all such
weight and strain into pressure, which shall
operate radially with respeect to the axle and
distributing such
equally about the axle, whereby such press-
ure tends constantly to econtract the box and
keep the antifriction-rollers in contact sue-
cessively around the axlie and in contaet with
the axle and the box. This device, on ac-

count of the function above stated, I term a
Asherein :
illustrated, it comprises two pieces T’ F’,
hinged ton*ethel and connected by the pmtle-
bolt I at the lower side of the axle (when ap- .

“pressure converter or equalizer.”’

plied to acar-axle box.)

wide at the portion of each extending from

cu=1n‘fere-nee of the box.

box, completely encompassing it.
duced end of each, after it has extended half-
way around the box—that is, to the point 7

opposite the hinge F—is extended in a curve

slightly dwerﬂ'mn‘ from the box fora further ﬂ
portion of the ciil‘cu-mfere-nce, each at this | rollers D, I also provide with grooves d to re-

| ceive the same beads ¢ of the rollers C. By

part E' lapping by the other, and each ex-

tending thence outward and upwmd in the:
portion F! and terminating in horizontal
seats F1* 1?) adapted to seat the truck-equal-
truck, or to
be seated on any fixed support,if emplo; ed as
a shaft-bearing for fixed maehmm;}r
be understood upon inspection thatthe weight -

of the load resting upon the seats F12 FR will
i these rollers may not wear an abrapt shoul-

! der on the ring E, which would be liable to

izer, if applled to -a railway-car

tend to close up the clasp or clamp formed by
the two parts hinged togetherat F, (but with-

out regard to its hinged clmmcter,) causing
them to compress w hatever is encompassedi
by them, and causing them, in the construe-
tion above descllbed to force th'e three parts
B B B of the box '[0”‘6'[1161 radially until all |
the rollers constituting the bearing of the
shaftare in successive contact with each other
and in contact with the shaft, affording the
latter a rolling bearing withous play.

The neces‘slty or desir ability of making the
equalizer of two parts hinged together, as de- :

seribed, is only that othelmse it Would be

e‘teeedmtﬂy difficult, if not impossible, to as--
semble the bearing, because so heavy a band
could not be spread to admit the parts of the
box within it, and it would be particalarly

diff]
substitution of worn parts.

cult to disconnect the same for repairsor

pressure substantially

{ what it would beif there were no hinge.

due to rotary motion.

18 prevented.

It will

| seen at 02 the axle A may have
groove a’ to receive the periphery of said

degree interfere with the action of the device,
because although the two parts F’ I/ may be
unclasped from the box freely when the weight
isoff their seats F'%, yet when clasped together
about the box the pressureexerted upon their
ends F* F2 tends to flex each part about the
box as if it were astrap drawn around itand to
compress the box radially,and although the
hingeconstitutes,apparently,an extra flexible
point in such strap, yet since the strap in any

eventoperates only to draw the three parts I3

B B toward the common center, and since the
hinge is at the middle of cne of these parts,
the effeet is not observably different from
The
three parts B B B being thus clamped toward
the center by the weight resting on the arms
of the equalizer, the ring E is contracted by
the equally-distributed radial pressure of the
parts B B B upon it, and thus translates that

pressure so that it is exerted along as many

In the case of a car- | radial lines as there are rollers in contact

axle box these parts B’ I/ are made of steel
bar about one inch thick and three inches .
elamp E’ F’ is first partly distributed by the
the hinge around about one-third of the cir- | three-part box B B B and then fully distrib-
At the end portions
of each they are ctut away,as seen in Fig. 4,
half the width of each being cut away at their | ing friction, between the axle and the rollers.
proximatesides, the reduced portions lapping |
past-each otheras they extend on around the
The re-
| motion I provide the axle with a circumferen-

with said ring. Thus whatever inequality
might exist in the pressure of the equalizer-

uted to the rollers,respectively, by the ring K.
I desire to prevent all friction, except roll-

The stru-etur-e described prevents any frietion
For the purpose of
preventing rubbing friction due to endwise

tial groove a, and I provide the rollers C with
mreumfelentml beads ¢, which take into the
groove & on the axle. The outer series of

this means when the rollers are snitably as-
sembled on the axle and retained by the band
I longitudinal movement relative to the axle
‘T'he longitudinal movement
thus prevented between the rollers and the
axle must take place to some extent between
the outer rollers D.and the seat provided for
them=—namely, the ring E—and in order that

arrest too abruptly the lateral movement of
the truck, which would cause longitudinal
movement of the rollerson theirseat, I make
the ends of the rollers ID rounded or hemi-
spherical, as sesn at ’. The rollers C may

have a seat ¢’ shaped to conform to the hemi-

spherical head of the rollers D, and the ends
of the rollers C being snmlm]y formed, as
a 511111151,1

head, which constitutes, virtually, a bead on

the roller C. There will thus be provided

two grooves ¢ and a’ on the axle, with an in-
tervening bead a° and two beads cand ¢* the
latter being the terminal bead or head on the
roller C, mth an intervening groove ¢’ and a
single groove d and bead d’ on the rolliers D,

~ The hinge, how- | whereby double engagement of the rollers
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with each other and with the shaft, respect-
ively, is provided to prevent longitudinal
movement of the one with respect to the
other.

To the lower one of the three parts B B B,
I hingethe lid or door , which closes the box
at the end, a latch g, pwoted on the stud &%

- which pro;jects from one of the other parts B

IO
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at the upper side of the box, serving to retain
the door closed. On the forward sufle of the
door I provide an oil-pocket G/, from the
lower end of which an aperture g’ leads
through the door into the lower part of the
box, a suitably-hinged lid G° being provided
toclose the upper end of the pocket G’. This
pocket is designed to contain suitable ab-
sorbent material to hold oi1l, which will be
yielded slowly through the aperture G’ into
the bottom of the box for the sole purpose of
lubricating the band K to prevent wear on
account of the endwise movement of theroll-
ers, which may oceur on account of the end
thrust of the shafft.

The wear in this journal-box, it will be

seen, is confined to the rollers, the axle, and
the ring K. The rollers and axle being sub-

ject to directly radial pressure equally dis- |

tributed by the equalizer the three-part box
and the ring It will wear circular, simply be-
ing reduced slightly in diameter by the wear,
which being due almost wholly to rolling
friction will be the least possible. The ring
E is also subject chiefly to rolling friction and
will be reduced but slightly by wear; but all
the wear of all the parts from the axle out-
ward to the ring L accumulates in the. nec-
essary contraction of this ring and redue-
tion of the box by closing up of the parts B

B B. Before this reduction and contraection

40
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has proceeded 100 far,at any convenient time, |
the seats F** F1? being relieved of the load,
the parts F” F/ may be unclasped from the

box to permit it to be spread by slacking the
bolts b b, if necessary, whereupon the ring E,
which tends elastically to ¢lose upon the roll-
ers, being by this tendency caused to leave
its seat in the parts BB B as the latter are
separated, may be readily removed from the
box, whereupon,a new ring being substituted,
the box may be closed up again, the whole
change requiring but little labor.

In cose of accidental breakage of the equal-

- izer during travel the weight of the load will
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be received directly by the box made up of

the parts B B B, and it is for such a contin-

gency that the bolts b b are provided, since
in ordinary use the equalizer elamps the three
parts of the box together without regard to
or necessity for sueh bolts.

It should be noticed that by arranging the
rollers in two series, the members of one of
which touch the axle but do not touch each
other, while the members of the other series

alternate with and touch the members of the |

first series and touch the box but do not touch
each other, a complete circuit of rollers suc-
cessively in contact is provided without any

rubbing friction between them, such as results
when a series of such rollers successively in

contact are all in contacet with the shaft and

all in contact also with the box; also, by this

arrangement I avoid the necessity of calcu-

lating the diameters of the rollers, so that
they shall be adapted to form a complete se-
ries in consecutive contact around the shaft
and remove the difficulty which would other-
wise exist in such a series, that in case of
wear such caleculation is disturbed and the
complete consecutive contact cannot be main-

tained where the wear upon the shaft and

upon the rollers, respectively, is such that the
rollers after a given period of wear no longer
fill the circle about the shaft reduced by the
same period of wear. It may be found desir-
able in some cases, in order to avoid a pinch-
ing strain on the lower of the three parts B
of the box, which might be produced by the
tendency of the equahzer to fold at the hinge-
joint under the pressure of the load, to pro-
vide a stop-shoulder at that joint, so that the
equalizer, when properly folded about the

{ box to the limit permitted by the stop-shoul-

der, shall in any subsequent action caused by

the load operate as an integral elastic strap |

or band. Such 2 modlﬁcatmn 1s. shown in
Fig. 7, wherein f’ is such stop-shoulder.

I clmm—-—

1. In ajournal bearmt‘r in eombmatlou with
the shaft, a divided box, anti-friction rollers
interposed between the shaftand the box, the
box having a continuous lining ring which
encompasses the rollers and conqtltutes the

seat thereof on the box, and suitable roeans

for contracting the box by radially elosing up
its parts, Whereby the ring is contracted upon
the rollers, substantially as set forth.

2. Ina Journal bearing in combination with

continuous lining ring, anti-friction rollers
interposed between the shaft and the box and
encompassed by thelining ring of the latter,
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the shaft and a divided box provided with a

I10

said rollers being arranged in two series, the

individuals of one series being seated on the
shaft and not in contact with each other suc-
cessively nor with the box, the individuals of

the other series alternating with the individ-

unals of the first series and in contact there-
with respectively and with the box but not
with the shaft, and suitable means for redue-
ing the box by radially closing up its parts,
subst&ntlally as set forth, |

3. In a journal bearing in combination with
the shaft, a box eomposed of a plurality of
parts radially divided, anti-friction rollers in-
terposed between the shaft and the box and
a support for the box consisting of a band
encompassing the same, the end portions of
such band being extended past each otherand
adapted to receive the pressure or load which
the axle sustains, substantially as set forth.

4, In a journal bearing in combination with
the shaft, anti-frietion rollers arranged there-

about in an inner and an outer series, thein-

dividuals of the inner series being in contact
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with the shaft but not with each other and:
the individuals of the outer seriesalternating
with the individuals of the inner series and
seating thereon respectively but not in con-
tact with the shaft nor with each other, a di-
vided journal box provided interiorily witha

suitable seat for theouter series of rollers and

adapted to be contracted by having its parts !
closed up radially,a support for sueh journal

box consisting of a band which encompasses

|

its divided parts, the end portions of said ;

band being extended past each other and
adapted toreceive the pressure orload which
the axle sustains, sub.at.;a.ntmlly as set forth.

5. Ina journal bealmw in combination with
the shaft, an inner and an oufer series of anti-
friction 1‘011@1“-5, the individuals of the one
series alternating with the individuaals of the
other series, the inner series only being in
contact with the shaft, a divided journal box
and a ring which lines the same and which

encompasses the roilers and affords seat for

- the outer series, a support for the divided

30

35

40

43

journal box which consists.of a band encom-
passing its several parts, the end portions of
said band being extended past each other and
adapted to receive the pressure or load which
the axle sustains, substantially as and for the
purpose set forth.

6. Ina caraxleboxin combmatlon substan-
tially as set forth, the three-part box B B B,
the continuous lining ring B within said box,
the axle and two series of anti-frietion roll-

ers interposed between the axle and the lin-

ing ring, the inner series being seated upon
the axle, the outer series alternating there-
with and seated upon the individuals of the

inner series respectively and upon thelining

ring, the equalizer I’ F’ encompassing the
three - part box and retaining its pmts to-
oether, said equalizer having the end portions
exteuded from the point at which they pass

and adapted to receive the load on their ex-

tended ends.
7. In acaraxle box, the equalizer composed

i
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of the hinged parts I I’ and terminating in

the seats F® F1* adapted to receive the load,
tho three-part journal box encompassed and
adapted to be clamped by said equalizer, the

spring lining plate K for said journal box, the 5o

axle and the anti-friction rollers mterposed
between the same and the lining ring, said
Journal box belng 1edl.med at the inner side
to form the hub 1?2 and provided at the for-

- ward side with the door G, said door having

an oil pocket on ifs forwar .d side, and an ap-

{ erture at the bottom of the oil pocket leading

into the cavity of the lower part Bof the thlee-
part box, substantially as set forth.
S. Ina caraxle boxin combination with the

- divided boxand theanti-friction rollers seated

therein, the equalizer encompassing the box

and retaining 1fs several parts and adapted

to receive the load on its extended ends, said
equalizer being made of two parts hinged to-
oether at the bottom, whereby it is adapted
to be clasped upon and unclasped from the
box by folding at such hinge, substantially as
set forth.

9. Inacaraxle box in combination with the
divided box and the anti-frietion rollers seated

therein, the equalizer encompassing the box
and retaining its several parts and adapted
t to receive the load on its extended ends, said

equalizer being madeé of two parts hmged to-

| gether and thexebv adapted to be clasped

upon and unclasped from the box, said hinge
being provided with a stop shoulder to limi
the folding of such equalizer and cause it to
operate as integral under the weight of the
load. |

In testimony whereof I have hereunto set
my hand, in the presence of two witnesses, at
Chicago, emmty of Cook, State of IHII]OIS this
18th day of June, 1399.

WILLIAM EDWARD PAIGE.

Witnesses:
CHAS. 8. BURTON,
JEAN KLLIOTT,
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