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UNITED STATES

PateNnT OFFICE.

- WILLIAM "LIVINGSTONE, OF FLUSHING, NEW YORK.

WHEEL OR ROLLER FOR CASTERS, &c.

SPECIFICATION forming part of Letiers Patent No. 716,342, dated December 16, 1902.

Application filed March 28,1902,

To all whom it may concern:
Be it known that I, WILLIAM LIVINGSTONE,

- a citizen of the United States, residing in
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Flushing, in the county of Queens and State
of New York, have invented certain new and
useful Improvements in Wheel or Roller Con-
struction, of which the following is a speeifi-
cation. ‘

My present invention relates to improve-
ments in wheels or rollers which may be used
in furniture-casters or applied to other pur-
poses; and it relates more especially to that
class of wheels or rollers which are now made
or designed-to be made of sheet metal.

It has been the practice heretofore in some

_sheet-metal-wheel constructions to make the
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wheels from two half shells or cups, the bot-
toms of which form two end webs of the wheel
and the rims of which constitute the rim or

tread of thehollow wheel. Such constructions

also generally embody the employment of
various devices within the hollow wheel for.
the purpose of supporting and strengthening
the rim and preventing its collapse. It is
evident'that in wheels so constructed there
necessarily results a seam between the two
halves of the ‘tread, which seam extends
around the periphery of the latter, and how-
ever well jointed and fitted together the two
halves of the wheel may be there is always
present a tendency to open at the joint and
to accumulate rust along the seam, which
gradnally spreads out around the whole rim
or tread. The various devices within- the
wheel for strengthening purposes, moreover,
necessitates an expenditure of material and
labor which materially increases the cost of
production, ‘

It is an object of my present invention to
cheapen the cost of producing such wheels or

“rollers by providing a construction therefor
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necessitating the least possible expenditure
of material and 'a minimum cost for making
and assembling.

It is another object of my present inven-
tion to obtain in such wheels or rollers the
greatest possible strength and resistance to

_erushing.

Tt is & further object of my present inven-
tion to provide a wheel which shall have a
single-piece rim without a circumferential
geam and supported by a central web having

Serial No. 100,458, (No model.)

a sinuous line of contact with the inner sur-
face of the rim.

In the drawings attached to the present
specification I have illustrated a wheel or
roller embodying my present invention, and
in the drawings Figure 1 is a perspective
view of a complete wheel, showing one method
of constructing the tread or rim from a blank
whose ends are secured together by what may
be designated as a ‘“ double interlocking
joint.” TFig. 2 is a central longitudinal sec-
tion of such wheel. TFig. 3 is a plan view of
a blank suitable for forming a wheel-tread,
and the ends of which are so formed as to
cause their double interlocking when the
blank is bent around to a circular shape, as
in Fig. 1. Fig. 4, Sheet 2, is a section simi-
lar to Fig. 2, but illustrates the wheelin that
stage of its construction in which the webhas
been inserted in the tread or rim prior to the
operation of crowning the rim or giving there-
to a convex formation to bring the inner sur-
face of the rimin close contact with the sinuous
periphery of the web. Fig. 5, Sheet 2,isaplan
view of the end portions of a blank such as in-

dicated in Fig. 3, but in this figure the ends

of the hlank are so formed as to cause their
simple interlocking when the blank is bent
to circularform. Fig. 6 is a perspective view
of a wheel tread or rim prior to the insertion
of the web and in which the ends of the rim-
forming blank merely abut, other means as
distinguished from an interlocking construe-
tion being employed to firmly hold the abut-
ting ends together. Fig. 7 is a sectional view
illustrating the means shown in Fig. 6 for se-
curing the abutting ends together. Fig. 8 is
a view similar to Fig. 6, but in this instance
the tread or rim is formed by the section of
atube. Fig.9 is a plan view of a blank suit-
able for forming the web of the wheel. Fig.
10 is a view similar to Fig. 9, but illustrates
the blank after the circumferential or edge
portions thereof have been corrugated for the
purpose of strengthening the web and extend-
ing axially of the wheel the eventual sinuous
line of contact between the outer edge of the
web and the inner surface of the wheel-tread.
Fig. 11 is a plan view of a blank suitable for
forming the wheel-hub. Fig. 12 isa perspec-
tive view showing such blank after it has
been rounded to circular form prior to its in-
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sertion through the central opening in.the
web. Fig.131s acentral section on the axial
line of a flanged washer or thimble, which is
designed for use in Permanently and rigidly
securing the hub of the wheel to the web
thereof. Fig. 14 is a sectional view corre-
sponding to Fig. 2, but shows the hub por-
tion only and illustrates a construetion in
which the edge of the central opening in the
web is bent laterally, this construction neces-
sitating only one flanged washer for the proper
secaring of the web to the hub. Fig. 15 illus-
trates a modified construetion in which the
edge of the opening in the web enters a groove
in the hub.

Similar characters of reference designate
corresponding parts in all figures.

In constructing the tread or rim of the

_Wheel a section of a tube of the proper width

and length may be used, such as indicated at
Fig. 8 and designated by B'. Instead of a
tube-section, however, a sheet-metal blank
may be employed whose length is substan-

tially equal to that of the circumference of

the wheel of the desired diameter and whose
width corresponds substantially to that of the
axial measurement of the wheel-rim, If a
sheet-metal blank is employed for the pur-
Pose of forming the rim or tread of the wheel,
the opposite ends thereof will be suitably
formed to make a tight joint or seam when

“the blank is bent to cylindrical form and the

two ends brought together and fastened.
For this purpose any suitable construetion
may be employed, that indicated more espe-
cially in Fig. 5 comprising an interlocking
tongue or tenon (designated by b') extending
from one end of the blank marked b and a
counterpart recess or mortise b, formed in
the other end. When the blank is bent to
circular form, the mortise and tenon are
adapted to engage with each other and by
their interlocking prevent the pulling apart
of the ends of the blank.

Although by no means deemed necessary
that the same shall be used in all instances,
I have shown in Fig. 3 a contour of the blank
ends which is designed to effect s double in-
terlocking engagement between such ends
when the blank is shaped to cireular form,
As there illustrated, that end of the blank in
which the mortise- 5% is formed is provided
with tenon members 5 on opposite sides of
the mortise. These tenon members areadapt-
ed to fit within appropriate mortises 5 5" in
the opposite end of the blank—that is, the
end having the main tenon b*—when the
blank is bent around to form the wheel-tread
B. " (See Fig. 1.)

Instead of so forming the blank ends that
they shall either singly or doubly interlock
one with the other the abutting ends of the
tread or rim B" in Figs. 6 and 7 are joined by
a connecting round orflat wire or rod 6, whose
ends are secured in openings adjacent to the
cross-seam. It is, moreover, obviously nof

essential that the mortises and tenons,whether
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‘the ends of the blank be merely interlocked

or doubly interlocked with each other, shall
be of the particular form shown nor that the 70
sides of a tenon or of a mortise intersect to
form sharp corners, since such corners may
be rounded off to a more or less extent.

‘The wheel-web and its construction con-
stitutes one of the most important features 75
of the present invention. The central por-
tion of the tread—that is, the portions there-
of lying midway between the edges of the
tread—being manifestly that portion sub-
jected to the greatest stress under the load 8o
which the wheel supports, means for ade-
quately supporting the tread along this por-
tion should exist in order that the structure
should possess a maximum of strength. In
forming such web according to my present 85
invention Iemployin caster-wheels and others
of similar proportions a single sheet-metal
member, which for the purpose of increasing
its strength and resistance to -buckling and
collapse and for the purpose, furthermore, of go
extending the line of contact between the
web and the rim axially of the wheel is ra-
dially corrugated atits outer or rim portion—
that is to say, the sheet-metal blank of which
such web is formed is provided with alter-
nate radially-extending ridges and furrows
disposed circumferentially of the blank. The
number of these corrugations may of course
be varied, depending to some extent upon
the size of the wheel; but preferably they do
not extend inward to an amount such that the
means for mounting the wheel inthehorn, &e.,
cannot be firmly secured to the web. The
present improvements are not limited to any
particular width of the corrugations meas-
ured cireumferentially of thewheel or web nor,
on the other hand, is the maximum height
from the base of any furrow of the corruga-
tion to the peak of the adjacent ridge re-
stricted to any particalar amount, although
I prefer to make this latter sufficient to ex-
tend the line of contact between the web and
the inner surface of the wheel-tread a sub-
stantial distance on each side of the central
cross-plane of the wheel when g single-web
construction is used. In a wheel having a
single web I prefer, furthermore, that such
corrugations shall be madeto extend substan-
tially the same distance on each side of such
plane in order that a symmetrically-formed
wheel may be produced and the stress uni-
formly distributed. _

A blank such as that indicated in a gen-
eral way in the drawings by ¢ may be em-
ployed for making the web C of the wheel,
and in order that the general outline of the
web after its edge or peripheral portion shall
have been provided with corrugations, such
as 7,shall, as seen in plan view, be comprised
within the circumseribing circle correspond-
ing to the greatest internal diameter of the
wheel-tread the edge of the blank may have
a sinuous outline, those portions of greatest
radial width, such as 8, forming those parts
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of the.corrugations which lie at the greatest
distance from the aforesaid central cross-

plane.

L

.In the construction illustrated the hub of
the. wheel is also formed from a sheet-metal
blank, such as d, the same being in the form

. here shown of substantially rectangular out-

. line.

10

“wheel is mounted to revolve.

15

This blank is rounded by any suitable
means to a cylindrical form yielding the hub
D, having an internal bore for the reception
of the journal (not shown) upon ‘which the
In securing the
web within the wheel-tread the former is hrst;
inserted and properly positioned in the wheel-

tread. . Both the web and the wheel-tread are

then rigidly fastened together by the erown-

“ing of the rim—that is, by contracting its di-
-‘ameter at and adjacent to the edges of the

20

wheel. To this end the corrugated webisin
the preferred construction of such ashape as
to.caunse the outer edge of the web along the

. edge of the corrugations to contact with an

.inclosing rim, curved in the line'of its axis

2

“‘30

rather than a cylindrical rim—that istosay,
the outline of the web, as seen in edge view,
is-somewhat curved.

The hub may be secured to the web by as-

sembling on each side of the web a disk E,

which after being brought close up against
the metal of the web has the edge of its lat-
erally -projecting annular ﬂande e swaged or
in some other manner forced into en 0wwement

. with the walls of a groove 10, prov1ded on

35

the hub for the purpose. To the end of fur-
ther reducing the cost of manufacture, I may
bend the edge of the central opening ¢’ in

" the web laterallv to form an annular later-
cally-extending ﬁanwe ¢', whose outer edge is

40

45

50

likewise swaved or otherw1se forced into one
of the annular grooves 10 in the wheel-hub,
(see Fig. 14,) whlle on the opposite side of the
web a Washer E may be used, as in the con-

‘struetion shown in Fig. 4.

In the method set forth in Fig. 15 of fasten-

ing:the web. to the wheel-hub no securing-

washer is shown, although, if found desirable,
such washer or washers may be additionally

romployed. . As indicated in that figure, the
hub D’ is provided with an annular channel:

or groove10’,with the walls of which the edge
of the central opening in the web may be en-
gaged after the latter has been slipped over

.-the hub. .. -For this purpose the edge of such
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opening will ordinarily.be bent, corrugated,
or otherwisge formed to p10v1de metal whleh

by swaging-or other means may afterward

be forced inward to engage the web with the

~hub: It is manifest also that 1 may use a

60

section of a tube in manufacturing the wheel-

hub instead of employing sheet metal there-

for. By thus providing a sinous line of con-
tact between the web and the wheel-tread

and carrying the actual metal-to-metal con-
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tact some distance on each side of the cen-

tral plane—in other words, by employing a-
- radially corrugated web—I am enabled to:

greatly increase the resistance of the struc-
ture to crushing or collapse under heavy

loads, and since there is required a compara-.

tively few number of parts and these are. of
such a character as to greatly cheapen. the

cost of manufacture I am enabled to make a

highly-efficient wheel at a minimum cost.

" Having described my invention, I claim—
1. A built-up wheel in which there is com-

bined with a wheel-tread, a single supporting

sheet-metal web centrally located with re-

spect to the tread and secured thereto, and
having struck-up radially-extending corruga-
tions embodying ridges albernating first on

one side of the web and then on the other,

each ridge increasing in height radially out-
ward of bhe web and 1‘,ernllnatlnﬂr close to the
adjacent edge of the tread, whereby the line
of contact bebween the tread and the web ex-
tends across substauntially the entire width of
the tread.

2. A built-up wheel in which there is com-
bined with a wheel-tread, a single support-
ing sheet-metal web centrally located with re-
spect to the tread and secured thereto, and
having a flat, perforated central portion and

a corrugated edge portion, the-corrugations

embodying substantially like- proportioned
ridges alternating first on one side of the
web and then on the other and each ridge in-
creasing in height radially outward of the
web.

3. A built-up sheet-metal wheel in which
there is combined, a sheet-metal wheel-tread,
a rolled-np sheet-metal hub, and a single sup-
porting sheet-metal web centrally located with

respect to the tread and secured thereto, and.
having a flat, perforated central portion and.
a corrugated edge portion, the corrugations.

embodying substantially like - proportioned

ridges alternating first on one side of the web
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and then on the other, and each ridge in- .

creasing in height radially outward of the.

web and terminating close the adjacent edge
of the tread, whereby the line of contact be-
tween the tread and the web extends across
substantially the entire width of the tread.
4. A built-up wheel in which there is com-

bined with a sheet-metal wheel-tread having:

its abutting edges locked together, a single
supporting sheet metal web eentrally located

110,

115

with respect to the tread and secured thereto -

and having a substantially flat  ecentral por-
tion and a corrugated edge portion, the cor-

mgamons embodyan’ substantlally like-pro-

120

portioned edgesalternating first on oneside of ..

the web and then on the other and each ridge
increasing in height radially outward of thé
web.

5. A built-up wheel in which there is com-
bined with a crowned wheel-tread, a. single

125

supporting sheet-metal web centrally located ...

with respect to the tread and secured within
-the latter by the crowning thereof, and hav-

ing a substantially flat central pormon and.a .
corrugated edge portion, the corruo'a,tmns‘

130




4

embodying substantially like - proportioned
ridges alternating first on one side of the web
and then on the other, and each ridge in-
creasing in height radially outward of the web
and terminating close to the adjacent edge of
the tread, whereby the line of contact be-
tween the tread and the web extends across

. substantially the entire width of the tread.

j §e

6. A built-up wheel in which there is com-
bined with a crowned wheel-tread, a hub, a
sheet-metal web secured within the tread by
the crowning of the latter, and a retaining-
collar on the hub, said web having a substan-
tially flat central portion and a corrugated

edge portion, and said corrugations embody- |-

ing substantially like-proportioned ridges al-
ternating first on one side of the web and then
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on the other, each ridge increasing in height
radially outward of the web.

7. A built-up wheel in which there is com-
bined with a crowned wheel - tread, a web
made from a blank having asinuous outline,
and secured within the tread by the crown-
ing of thelatter and having a flat central por-
tion and a corrugated edge portion, said cor-
rugations embodying substantially like-pro-
portioned ridges alternating first on one side
of the web and then on the other and each
ridge increasing in height radially outward of

the web. .
WILLIAM LIVINGSTONE.
Witnesses:
FRED. J. DoLE,
JOoHN O. SEIFERT.

20

25




