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UNITED STATES

PaTenT OrFick.

EMMIT G. LATTA, OF FRIENDSHIP, NEW YORK, ASSIGNOR TO THE POPE
MANUFACTURING COMPANY, OF PORTLAND, MAINE.

VELOCIPEDE.

SPECIFICATION forming part of Letters Patent No. 555,648, dated March 3, 1896.

Application filed April 26, 1895,

To all whom it may concern:

Be it known that I, EMMIT G. LATTA, aciti-
zen of the United States, residing at Friend-
ship, in the county of Allegany and State of
New York, have invented a new and useful
Improvement in Velocipedes, of which the
following is a specification. :

This invention relates more especially to
velocipede-wheel hubs which are provided
with radial studs or lugs to which the inner
ends of the spokes are secured——as shown, for

instance, in Letters Patent of the United )

States No. 341,811,
1886. _

The objects of my present invention are %o
broduce a light wheel-hub possessing great
strength and durability, to provide the same
with ball-bearings of improved construction,
to provide a light shaft of considerable
strength, and to secure the same to the veloci-
pede-framebyneat and reliable means which
permit the frame to be made light and strong
and which permit the removal of the wheel
from the frame without unduly springing the
latter or disturbing the adjustment of the
ball-bearings.

In the accompanying drawings, consisting
of two sheets, Figure 1 is a side elevation of
the rear portion of the frame and the central
portion of the rear wheel of the velocipede
embodying my improvements. Fig. 2 is a

is a
longitudinal section of the same in line 3 3,
Fig. 1, theleft-hand portion of the hub being
talken through diametrically opposite spoke-
studs and the right-hand portion thersof on
one side of the said studs. Tig. 4 is a de-
tached elevation of the wheel-shaft and parts
connected therewith, showing the fastening-
bolts partly unscrewed. Fig. 5is a detached
faceview of the adjustable bearing-cup. Fig.

granted to me May 11,

6 is a similar view of the check-nut. Fig. 7
is a similar view of the locking-washer. Tig.
8 is a cross-section inline 8 8, Fig. 3. Tig. 9

is a sectional elevation of the wheel-hub,
showing a modified construction of the shaft,
bearing-cup, and check-nut. Fig. 10is a de-
tached longitudinal section of a modified con-
struction of the shaft. Fig. 11 is a fragmen-
tary longitudinal section of another modifica-
tion of the shaft. TFig.12isa longitudinal

Serial No, 547,100, (No model,)

sectional elevation of a front wheel-hub,show-
ing a modified construction of the means for
adjusting the bearings. Figs. 13, 14, and 15
are cross-sections on the correspondingly-
numbered lines in Fig. 19.

Like letters of reference refer to like parts
in the several figures.

A represents the tubular hub of the wheel,
which is provided at a short distance from
each end with an annular flange b formed
integrally therewith.

¢ represents perforated studs which pro-
ject radially from the wheel-hub and receive
theinnerendsof the spokesd. 'T'hese spoke-
studs are arranged in two annular rows on
the inner sides of the flanges b and their outer
sides are connected to said flan ges,while their
bases or inner ends are connected to the body
of the hub, as shown in Figs. 3and 9, the hub,
flanges, and spoke-studs being formed in one
piece. The inner ends of the spokes may be
secured to the spoke-studs in any suitable
manner. In the construction shown in the
drawings they are formed with heads which
bear against the rear sides of the studs, and
each stud is provided with two perforations
arranged side by side and receiving two ad-
jacent spokes which extend in opposite di-
rections from the stud.

The annular flanges b stiffen and reinforce
the spoke-studs and enable them to be made
smaller without liability of bending orbreak-
ing. The flanges also improve the appearance
of the hub and enable the ends of the hub to
be nickel-plated and easily kept clean.

The hub is preferably constructed of a bar
of steel of the diameter of the flanges b,
through which is bored a hole of uniform di-
ameter from end to end of the hub. After
boring the bar its surface is turned off so as
to leave a pair of collars of the size shown at
the left-hand side of Tig. 3, and these collars
are then milled out at regular intervals to
form the radial studs cand fan gesb, as shown
in Figs. 2 and 3, after which the holes for the
spokes are drilled in the studs. The holes

are preferably formed at such an angle that
the spokes extend outwardly from the hub
nearly at right angles to the radial studs.
The spokes are headed at their inner ends and
Passed through the perforated studs and their
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outer ends are secured to the rim of the wheel
in any ordinary manner.

Eisthe usualsprocket-wheel arranged upon
one end of the wheel-hub, the hub of the
sprocket-wheel being provided with an inter-
nal serew-thread, which engages with an ex-
ternal thread f, formed on the wheel-hub, as
shown in Fig. 3. The hub of the sprocket-
wheel bears against the adjacent flange b of
the hub. ’

G represents the tubular rear members
of the velocipede-frame g, the end portions
thereof having obliqueslots ¢, whichare pref-
erably closed at both euds, as shown, and I
the stationary shaft of the rear wheel-hub.

1 is a combined bearing-cup and check-nut
arranged in one end of the wheel-hub, pref-
crably the right-hand end, and T' is an ad-
justable bearing-cup arranged in the opposite
end of the hub.

J J" are grooved collars or cones surround-
ing the end portions of the shaft 1, and k%'
two rows of balls interposed between said
bearing-cups and cones.

The hub is provided in its end portions
with internal screw-threads, with which en-
eage external serew-threads formed in the
bearing-cups IT. Thebearing-cup I, located
at the same end of the hub as the sprocket-
wheel E, is formed with a flange <, which
overlaps and bears against the outer end of
the hub of the sprocket-wheel.

[ is a check-nut engaging with the internal
serew-thread in the left-hand end of the wheel-
hub, and m is a locking washer or ring inter-
posed between said check-nut and the adja-
centface of the adjustable bearing-cup. This
locking-washer is provided with radial wings
or projections ', which enter internallongi-
tudinal slots 72, formed in the adjacent por-
tion of the wheel-hub and extending outward
to the end of the hub, as shown in Fig. 1.
The adjustable bearing-cup is formed with a
contracted extension #', which passes through
the locking-washer m and the check-nut IR
and this extension and the check-nut are
formed in their outer faces with holes ¢ for
receiving a pin-wrench, whereby these parts
are turned. The locking-washer is prefer-
ably made coneavo-convex, as shown in Fig.
3, to give the check-nut a longer bearing in
the hub. The bearing is adjusted for taking
up wear by loosening the check-nutl, screw-
ing the adjustable bearing-cup T’ into the hub
as far as desired, and then locking the parts
in place by tightening the check-nut.

By constructing the wheel-hub in the man-
ner herein shown and described but a single
operation is required for boring out the same
ready forserew-threading and its costis there-
fore less than that of ahub formed inits ends
with shoulders or recesses for the bearings.

If desired, the outer ends of the adjustable
bearing-cupand the check-nut maybe formed
with projecting hexagonal nuts ¢4, to fit an
ordinary wreneh, as shown in Fig. 9, instead

of being flush and formed with holes for a
pin-wrench.

Both of the constructions deseribed permit
the ball-bearing to be adjusted without re-
moving the check-nut and without loosening
the frame connections and affecting the ten-
sion of the driving-chain.

The shaft TI is preferably constructed of
soft-steel tubing and has its end portions re-
duced, and these reduced portions ave sur-
rounded by the bearing-cones or grooved col-
lars J J'. “The operation of reducing the end
portions of the tubular shaft thickens the
same, as shown in Fig. 3, and the concs are
hardened and shrunk on these thickened end
portions, forming a comparatively light shaft
possessing great rigidity. ' ‘

n ' represent clamping-bolts which pass
through the slots of the frame and which en-
gage with internal serew-threads formed in
the reduced end portions of the shaft, as shown
in Fig. 3.

‘n?is a step formed integrally with the left-
hand bolt ',

o represents washers interposcd between
the heads of the clamping-bolts and the ad-
jacent sides of the fork ends.

The clamping-bolts n ' serve simply to
draw the fork ends against the ends of the
shaft, the latter forming a rigid brace extend-
ing through the wheel-hub from one side of
the frame to the other. The ends of the shaft
and the cones mounted thereon are cut away
on opposite sides, as shown in Tigs. 4 and 8,
and are fitted in the slots ¢’ of the frame,
whereby the shaft is prevented from turning
and the Dolts are at the same time relieved
from supporting the load. .

p represents one of the nsual chain-adjust-
ing serews turning in a lug p' located in the
angle of the frame, such a screw being ar-
ranged on each side of the frame in a well-
known manner.

In order to adjust the chain the clamping-
bolts 7’ are loosened slightly, the wheel-hub
is shifted to the desired extent by the oblique
serews p, and the clamping - bolts are then
again tightened, this adjustment being ac-
complished without disturbing the adjust-
ment of the ball-hearings.

When it is desired to remove the wheel
from the frame the clamping-bolts n n' are
removed to release the shaft, when, upon
springing the frame sufficiently to disengage
the flattened portions of the shaft from the
slots of the frame, the wheel can e lowered
and moved forward far enough to disconneeb
the chain from the sprocket-wheel without
requiring the chain to be unjointed or dis-
membered. This method of removing the
wheel permits both ends of the frame-slots to
be closed and the fork ends to be safely made
lighter than when the slots are open at one
end for inserting and withdrawing the shaft.

In the modified construction of the shaft
shown in Fig. 9 the bore of the hollow shaft
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is of uniform diameter from end to end, but
the inner bearing-cones are formed integrally
with the shaftinstead of separate therefrom.
This construction is less desirable than that
first desecribed, because in
rigid it must be heavier.

In the modification shown in Fig. 10 the
shaft is formed of two sections or halves, each
carrying one of the inner cones and united at
their inner ends by a sleeve q, preferably
brazed to the sections. These shaft-sections
are each formed from g single piece of solid
steel and are hardened before being united by
the sleeve.

In the modified construction shown in Fig.
11 the shaftismade of small thick tubinghav-
ing its ends tapered and fitted into the hard-
ened cones, which latter are shrunk upon the
shaft.

All of these various modifications have the
advantage of a hollow shaft-body strength-
ened atits ends by the fastening-bolts. They
are all provided with flat-sided extensions
seated in the slotted fork ends, andin all both
ends of the shaft are substantially alike.

In the constructions shown in Figs. 1,2, 3,
and 4 the left-hand clamping-bolt n’ is ex-
tended to form a step for mounting, but if no
step is required a bolt like that at the oppo-
site end of the shaft may be employed, as
shown in Fig. 9.

In Figs.12,13,14, and 15 my improvements
are shown in connection with a front wheel-
hub. The exterior construction of the hub is
the same as that of the rear wheel-hub here-
inbefore described, except that its end por-
tions are larger than its central or body por-
fion, no provision for a sprocket-wheelis nec-
essary, and but seven spoke-studs are shown
at each end of the hub. The hub-bore is Te-
cessed or enlarged at each end to form annu-
lar shoulders against which the inner ends of
the bearing-cups rest.

The hollow shaftis constructed of two tele-
scopic parts or sections % A’ connected by a
screw-threaded joint 2. One of these sec-
tions, preferably the right-hand section, is
formed with a flat-sided extension h®, which
fits in a corresponding opening or slot in the
adjacent fork-arm so as to hold the shaft
against turning therein, while the othershaft-
section is provided with a round or eylindri-
cal extension 7%, which is seated in g simi-
larly-shaped opening in the other fork-arm,
so that it maybe turned therein. The clamp-

ing-bolt n? rigidly clamps the long section of
the shaft to the right-hand fork-arm, while
the opposite bolt n* passes through the short

order to be equally

shaft-section and engages with an internal
screw-thread formed in the inner end of the
long section. In adjusting this bearing the
left-hand bolt is slightly Ioosened, and the
short section of the shaft is unscrewed from
the long section until the desired adjustment
is effected, after which the bolt is again tight-
ened: :

A hub with recessed ends, as shown in Fig.
12, cannot be made so quickly as that shown
in Fig. 3, but it is preferable for the front hub,
as it permits both ends to be made alike ex-
ternally, locates both rows of balls near the
ends of the hub and comprises fewer parts,
while having the advantages of straight
spokes secured to the hub by integral studs
and flanges, the hollow shaft, the neat con-
nection of the latter to the fork and its easy
removal therefrom, »

I claim as my invention—

1. A wheel-hub provided with an annular
row of radial spoke-studs and an integral an-
nular reinforcing-flan ge connecting the studs
;vith the body of the hub, substantially as set

orth, :

2. A wheel-hub having integral annular
flanges near each end thereof, and integral
spoke-studs adapted to receive the inner ends
of the spokes and connected at their bases to
the body of the hub and at their outer sides
to said reinforcing-ﬂanges, substantially as
set forth.

3. Awheel-hub consisting of a tubular body
having a substantially uniform external di-
ameter, and a bore of wuniform diameter
throughout its length and provided near each
end thereof with spoke-studsand reinforcing-
flanges connecting the spoke-studs with the
body of the hub, substantially as set forth.

4. The combination with a shaft having a
bearing-cone, of a wheel-hub having an inter-
nalserew-thread, an externally-screw-thread-
ed bearing-cup engaging with the hub and
surrounding said bearing-cone a row of balls
arranged between the cone and cup, and a
check-nut arranged in the wheel-hub on the
outer side of the bearing-cup, said bearing-
cup having an extension which basses out-
wardly through said check-nut, whereby the
same can be turned without removing the
check-nut, substantially as set forth.

Witness my hand this 13th day of April,
1895,

EMMIT G. LATTA.

Witnesses:
C. J. RicE,
H. F. KLEE.
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