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To all whom it may concern:

Be it known that I, HIRaAM F. IIAMMON, a
citizen of the United States, residing at Palm
Beach, in the county of Dade and State of
Irlorida, have invented certain new and use-
ful Improvements in Wheels; and I do hereby
declare the following to be a full, ¢lear, and

exact description of the invention, such as

will enable others skilled in the art to which
it appertains to make and use the same.
My invention relates generally to wheels,

such as may be employed for vehicles, wind-
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mills, water-wheels, pulleys, and other strue-

tures requiring light and strong wheels, and |

particularly to suspension-wheels in which
the load or weight is supported by the up-
per spokes for increasing their strength and

that of the wheels, instead of the weight be-
~ing held by the lower spokes, as in most

other wheels, which renders them less strong
and also liable to flexure; and my invention
consists in the improved construetion and ar-

rangement or combination of parts hereinaf-
ter fully disclosed in the description, draw-

25 ings, and claims. - -
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The objects of my invention are, first, to
provide a wheel with an improved arrange-

mentof metallic rods or spokesfor counteract- |-

Ing the dishing and torsional strains thereon,
and, second, to provide the same ‘with a pe-
culiar and useful construction and arrange-

ment of hubs or collars and rim to which to

secure theinnerand outer ends of said spokes.
These objects are attained by the construc-

tion of wheel illustrated in the accompany-
ing drawings, forming part of this specifica--
tion, in which the same reference-numerals

indicate the same parts, and in which—
IFigure 1 represents a side view of my im-
proved wheel; Fig. 2, an axial section of the

same; IFig. 3, an axial section of a modified

construction of wheel having a central hub or

collar arranged between the two outer ones;

and Kig. 4, an enlarged vertical sectional view
of one of the hubs or collars, showing the an-

~nular groove near the periphery thereof, the
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slots or holes in the upper wall of said groove,
and the inner ends of anumber of the spokes

secured therein. Figs. 5 and 6 are respec-

tively side and axial sectional views of a modi-
fied construction of wheel in which only non-
radial or tangential spokes are used.

In the accompanying drawings, the nu-

merallindicatesthe hubs or collars, which are
preferably formed with annular grooves 2 in

theirouterfacesneartheirperipheries. These
collars may be either shrunk or otherwise
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tightly secured to the axle or to a huborsleeve |

which turns therewith, or, if desired, they

| may be loosely fitted upon said axle, accord-
ing to the character of the machine in which
the wheel is employed.

~The rim 3 may be either plain or flanged
and may have a tire, either plain or flanged,
secured thereto. | o
Pairsorsets of radial metallic rods or spokes
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4 are so secured with their outer ends in the
rim and with their inner ends in the periph-

eries of the hubs or collars 1 as to incline in-
wardly and cross each other near their outer
ends, said outer ends being secured near the
edges of the rim, as plainly shown in Figs. 2
and 5. These spokes are screwed into the

rim at their outer ends and provided at their

inner ends with nuts 5, which are inserted
through slots or holes 6, formed in the pe-

ripheries of the hubs or collars and which

open into the grooves 2, within which said

nuts it and are secured. | | -
Other pairs or sets of spokes 7 project tan-

hubs or collars 1 and also to the rim 3, near

the edges of the latter; also, they are secured

at their inner and outer ends to said hubs or
collars and the rim in the same manner as

or similar to the spokes 4 and are arranged

to cross each other near their inner ends, as
more plainly shown in Fig. 1; orthey may be

8o
gentially from and are fastened to each of the
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secured in the center of the 1rim and in the

periphery of a central hub or collar 8, as

shown in the modificationillustratedin Fig. 3.

I do not wish to limit myself to any partic-
ular manner of fastening the spokes in the
wheel; as they may be attached the same as

in bicycle-wheels, or with heads or nuts on

their outer endsin the rim and with threaded
inner ends to be screwed into the collar or a

hub or sleeve; also, in connection with the
peculiar arrangement of the spokes thus far

and bhereinafter described I regard any fas-

tening for said spokesat their inner or outer
ends as within the scope of my invention.

On the outer faces of the hubs or collars 1

are secured shields or caps 9, as shown in Fig.
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1, for excluding dust or dirt from the annular
orooves 2 and the slots or holes 6. These
caps may be fastened in place by the screws
10 or by having internal screw-threads fitted
to corresponding threads on the peripheries
of the hubs or collars.

The inwardly - inclined central spokes 4,
which cross each other toward their outer
ends, counteract any dishing strain upon the
wheel, while the outside nearly straight spokes
7, which cross each other near their inner
ends, counteract any torsional strain thereon.
For effecting these results I have found 1t
preferable in practice to arrange the spokes
4 radially and the spokes 7 tangentially, as
thereby the entire strain upon the wheel 18
perfectly axial upon or in aline with the hubs
or collars.

While I prefer in my wheel to use radial
spokes for taking the dishing strains, and tan-
oential or non-radialspokes for taking the tor-
sional strains, I do not confine myself to this
construction, but may use instead the comn-
struction shown in Figs. 5 and 6, in which all
of the spokes of the wheel are tangential or
non-radial, each spoke being secured at its
inner end to the hub of the wheel at a point
near the end of the hub and being connected
at its outer end to the rim of the wheel neavr
its edge and on the opposite side of the wheel
from its inner end, the spokes crossing from
one side of the wheel to the other, so that in
this way the tangential spokes are able to
take Doth torsional and dishing strains. This
construction is perhaps not so strong as my
preferred construction,asshownin Figs. Land
9 Dbut has the advantage of being mueh sim-
pler, and because of the smaller number of
spokes each of these spokes may be made
stronger than in the first construction without
undue increase in weight. Ifor some purposes
this latter construction may be sometimes
preferable to the first, and I therefore ex-
pressly reserve the right to make separate ap-
plication for Letters Patent for the construc-
tion of wheel shown in Ifigs. 5 and 0.

It is obvious that other arrangements of
spokes are possible. For instance, radial

‘spokes may be used alone for taking both

dishing and torsional strains, or radial spokes
may be used for taking the torsional strains
and tangential or non-radial spokes used for
taking the dishing strains. These latter con-
structions, however, I regard as essentially
weaker and inferior in every way to my pre-
ferred constructions.

Various means for securing the spokes to
the rim and hubs or collars may be devised
without departing from the spirit of my in-
vention, and, although this construction and
arrangement or combination of partsis prin-
¢ipally intended for vehicle,suspension,wind,
and water wheels, it is evident that it may be
applied to pulleys of various kinds and to
other similar machine elements where com-
bined lightness and strength are desired.

For the hubs or collars shown in IFig. 3 may
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' be substituted a plain hub having two end

fastenings and one central fastening for the
inner ends of the spokes, such as three pe-
ripheral rows of holes drilled or otherwise
formed insaid hub, or any other suitable style
of fastening within the knowledge of the or-
dinary mechanic may be employed.

ITaving thus fully described the construc-
tion and arrangement or combination of the

several parts of my improved wheel and its

advantages, whatI claim as new therein 18—

1. A wheel provided with a series of radial
spokes, a series of tangential ov non-radial
spokes, and means for rigidly securing both
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of said series of spokes in place, substantially

as described.

9. A wheel provided with a rim, a central
fastening, radial spokes secured thereto, in-
clined inward and arranged to cross each
other, and tangentially-arranged spokes also
seceured to said rim and fastening, substan-
tially as described. |

3. A wheel provided with a rim, a central
fastening, tangentially-arranged spokes se-
cured thereto and arranged to cross each other
near their inner ends, and radial spokes also
secured to said rim and fastening, substan-
tially as deseribed.

4. In a wheel, the combination, with a rim
and a central fastening, of spokes secured
thereto and arranged to ineline inward and
cross each other, and other spokes secured to
said fastening and rim and also arranged to
cross cach other, substantially as described.

5. In a wheel, the combination, with a rim
and a central fastening, radial spokessecured
thereto and arranged to incline inward and
cross each other, for resisting dishing strain,
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and tangential spokes secured tosaid fasten-

ing and rim and also arranged 10 cross cach
other, for resisting torsional strain, substan-
tially as described. | |

6. In a wheel, the combination, with a rim

and central hubsor collars, of spokes secured

thereto and arranged to incline inward and

cross each other, for resisting dishing strain, .

and other spokessecured to saidrim and cen-
tral hubs or collars and also arranged to cross

1

each other, for resisting torsional strain, sub-

stantially as described. |

7. In a wheel, the combination, with a rim
and central hubs or collars, of radial spokes
secured thereto and arranged to incline in-
ward and cross each other, for resisting dish-
ing strain, and tangential spolkes secured to
said rim and hubsor collars and also arranged

to cross each other, for resisting torsional

strain, substantially as described.

3, In a wheel, the combination, with a rim
and hubs or collars, of spokes secured thereto
and arranged to cross each other, for resist-
ing dishing and torsional strains, substan-
tially as deseribed. | | "

9. A wheel provided.with a rim, collars, &
series of radial spokes which are connected
to said collars, arranged to cross each other
near said rim and connected thereto near its
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edges a series of strm ht tangential or non-
radial spokes and means for securing the sev-
eral parts in place, substantially as descrlbed
10. A wheel provided with a rim, collars, a
series of radial spokes which are conueebed
to said collars, arranged to cross each other
near said rim and oenneebed thereto near its

edges, a series of straight, tangential or non-

1*.:1(:11&1 spokes, armnﬂed 130 cross each other
near their inner ends and means for secur-
g said spokes in place substantially as de-
serlbed

11. In a wheel, the combination, with the

rim 3 and the centml hubsor collars 1, formed

wu:h the annular grooves 2 and the slots 01"

holes G and provided with the caps 9, of the
series of radial spokes 4, arranged to 1110111:10
inward and cross each other towa,rd their
outer ends, a series of tangential spokes 7,
arranged t0 cross each other near their in-
ner ends and means at the outer and inner
ends of sald spokes for securing .them to said
rim and hubs or collars, substautially as de-
scribed.
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In testimony whereov. T affix my signature 2 5

1n presence of two witnesses.
HIRAM K. HAMMON,

Witnesses: .
(EO. M. ROBBINS,
WALTER S. GRAHAM.
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