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To all whom it may concern:

Be it known that I, EDWARD CARL FRIED-
RICH OTTO, 2 subjecb of the Queen of Great
Britain, residing at Peckham, in the county of
surrey, England, have invented certain new
and useful Improvements in Velocipede-

- Wheels, of which the following is a Speclﬁca-

tiom. |
In the drawings, Figure 1 is an end view,
and Fig. 2 a sectional view, of a velocipede-
wheel constructed according to my invention.
Fig. 2* is a detail view of part of a spoke.
Fig. 3 1s a sectional view of a wheel with two
sets of spokes. Fig. 418 a sectional view of
another form of wheel with two sets of spokes,
and Fig. b 1s a sectional view of a form 01
wheel w:tth three sets of spokes. --
- In the spider-wheels now generally used for
velocipedes there are two sets of spokes, which
are held in a great temsion, which insures

lightness and a certain funount of strength

Vertmftlly or radially, but, on the other h‘md
produces a state of unstable equilibrium, S0
that a comparatively light blow against one

side of the wheel by collision with some ob-

Jject causes the Immediate buckling of the
rim and collapse ot the whole wheel.

The main object of this invention is to con-
struct a velocipede-wheel in which the dele-
terious effect of lateral and other blows is
ogreatly diminished, and which shail also pos-
sess great lightness, strength, and elasticity,

and which may at the same time, in some

cases, advantageously be made considerably
narrower at the nave than those now in use.
For this purpose 1 construct the wheel with
two or three sets of spokes, which spokes are
all In tension, and which are secured to the
rim and to the nave. These spokes are, for
the sake of affording elasticity, made undu-
lating or wave-shaped, and that either undu-
lating in one direction only, or twisted, or
hehcal

The advantage of having three sets of spokes

will be understood from the following compari-

son. In the case of ordinary V_elocipede-
wheels, where there are only two outer sets of

| ISpokes in high tension, these act against each

KO

other, formmg, as alrefx,dy stated, an unstable
equilibrium, which is easily disturbed by any
slight lateral blow; butin these my improved

wheels I can and do employ a less tension in
the spokes both when I use two and when 1
use three sets of spokes, so that a lateral blow
has not the same destructive effect, while at

the same time the third or central set of spokes,

55

when used, neuntralizes the effect of a lateral

blow and adds to the stiffness of the whole
wheel. The consequence of this, again, is that

‘my improved wheel, when made with three

sets of spokes, can w1th advantage be made
much narrower at the nave, WhlG]l 18 very
desirable in bicycles, as well as in tricycles—
in the former case because the rider gets his
feet closer together and in a more natural and
less fatwumg position for the work, and in
the latter case because the width of the ma-
chine is decreased, so as to enable it to pass
throughnarrower d001 ways. lImakethenave
with two or three flanges, aceording to the
number of sets of spokes employed. Ly malk-
g the spokes of an undulating or helical
form T am enabled to reduce the tens:uon and
thus to make it a yielding tension, not on]y

as regards lateral blows,but in a c-*'eneral sense 75

as to all blows caused by the mequahtles of
the road, thus producing more ease and com-
fortin ridin g,greater speed over rough ground,
and less wear and tear of the maehme

IFFig. 1 is an end view, and Fig. 2 asectional
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view, of such a wheel in which all three sets. .

of spokes A A are made of such an undulat-
ing or helical form—rviz., either, as shown at
A" Figs. 1 and 2, of an undnlatlnn* form in
one direction only, or, as shown at A‘* Fig. 1,
of a helical form. (Mme clearly shown in I‘1g.
2%, which is a pm*t view of one such helical

spoke.) Kig. 3 1s a sectional view of a veloei-

pede-wheel with two gets of spokes A’ of an
unduhtmn form, whereby similar advantages
are gmned-———-vu., a smaller tension and a
yielding tension, a greater resistance to lateral
blows, and more elastwwy than the ordinary
veloelpede-wheels. Fig. 4 is a sectional view
of a velocipede-wheel With three sefs of spokes
A’ of a helical form, and Fig. b a view of a
velocipede-wheel with two sets A% of spokes
of helical form.

The numerous light Steel spokes are in all
cases at their outer ends formed with heads,
which are countersunk into the rim. The

latter is made of a concave form to receive
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the india-rubber tire. The inner ends of the | steel spokes of a proportionately greater ten- 10

spokes are screwed into holes in the flanges { sion, all the said spokes being fastened to the
formed on the hub or nave B. rim and screwed into the flanges of the nave,

I claim as my invention— . 1 substantially as described.

A. velocipede - wheel consisting of a rim | Y
formed to receive an india-rubber tire, a | B. C. F. OTTO.
flanged nave, B, and two sets of radial ten- Witnesses:
sional undulating steel spokes, 1in combination I'. BARBET,
with a central set of radial undulating elastic | J. DEAN.
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