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To all whem it may concer:

be 1t known that we, BERNT T. NEDLAND
and CHRISTIAN FREDRICKSON, of Westby, in
the county of Vernon and State of Wiscon-
sin, have invented a new and Improved Bi-
cycle Change-Gear, of which the following is
a full, clear, and exact description.

Our 1invention relates to an improved
change-gear for bicycles; and it consists of
certain constructions which will be hereinaf-
ter described and particularly claimed.

Our invention also consists of certain de-

tails of construction, which will be more par-

ticularly pointed out and claimed in the speci-
fication and following claims.

Referenceis to be had to the accompanying
drawings, forming a part of this specification,
in which similar characters of reference indi-
cate corresponding parts in all the views. |

Figure 1 1s a side elevation of a portion of

- a blcycle, illustrating our invention, the case
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. cycle.
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containing the gears and the. sha,ft being
shown in section. IFig. 2 1s a longitudinal
section through the case containing the front
end of the shaft and the bevel-gears mount-
ed thereon.
through the same parts. Fig. 4 is an eleva-
tion of the shifting-lever which engages the
pinions to shift them. Fig. 5 1s a side eleva-
tion of a portion of a drop-frame bicycle,
showing the manner in which the controlling-
lever is mounted thereon; and Fig. 6 1s a de-
tail of the clamp by which the controlling-

lever 1s mounted upon the frame of the ma-

chine.

Our device is apphcable to any form of bi-
The form to which we have shown it
as applied is the usual safety-bicycle.

- In the drawings, A represents one of the

lower rear braces, ex:tendmﬂ' from the crank-

shaft to the axle of the rear wheel.

A’ is the seat-mast; A% the forward diago-
nal brace; A% the upper horizontal brace, and
A% the upper rear brace.

Within thelower brace A is mounted a shaft
D, which communicates the power from the
cr ankasha[t to the rear wheel through the in-
tervention of the bevel-gears L. and I/, one
mounted upon the shaft D and the other upon
the axle of the rear wheel. - These gears are

inclosed in a case M, which is attached to and |

Fig. 3 is a horizontal section

forms a partof the frame of the wheel. The
shaft D is mounted at each end in ball-bear-
ings. Upon the forward end of the shaft D
are mounted three bevel-pinions. We have
shown three pinions, although a greater or
less number might be used i1f desired. The

forward pair of these pinions D’ and D? are

mounted upon a section D? of the shaft D,
which 1s of a square or other cross- bectlon

which will prevent the pinions from tui"ning-

thereon, but will permit their sliding longi-
tudinally thereon. The rear pinion D?® is
mounted so as toturn fr eel'y upon the shaft D.
The pinions D’ and D~ are provided with a
circumferential slot d,which receivesthe yoke
or forked ends of sh1ft1n0* levers K. These

1 levers are pivoted at e to the upper portion

of the case N, which incloses the pinions.
The levers E are hent at their upper ends
and connected by means of rods G’ to spiral
springs G, which are connected at their lower
ends to the case N. The normal tendency of
these springs is to throw the pmmns D' and
D* toward the rear.

The levers E are connected by rods H with
levers I, mounted upon the lower end of a
plate K', which is secured to the upper hori-
zontal bar A3 of the bicycle-frame. The for-
ward ends of the levers I are provided with
pins or rollers which engage the cam-flanges
J'" and J?, which mekconnected to one end of
the controlling-lever J. The plate K' is pro-
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vided at its upper end with a flange K, which -

i shaped as a
vided with loekmﬂ‘ notches %, &', and £
adapted to receive the upper pOI‘thH of the
shifting leverJ. This lever J is made of flat
metal, SO that it may be swung to one side
sufficiently to release it from the notches, but
will return therein as soon as released. The
cam-flanges J and J® are so shaped that the
pinions D’ and D? will be controlled so that
only one at a time of the series will be en-
caged with the gear-wheel I3 on the crank-
shaft C.

The pinion D’ is a,chpted toengage the teeth
3" upon the bevel gear-wheel 5. The pinion
D*is adapted o engage the teeth B* upon the
said wheel, while the pinion D? is in constant
engagement with the teeth B® upon said wheel,
The pinions D* and D° upon their adjacent

a segment of a circle and pro-
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sides are provided with clutches consisting
of radial arms ¥, adapted to mesh with each

“other, so that the two pinions may be locked

together. The pinion D°islocked to the shaft
D by having the pinion D? shifted far enough
to the rear to engage these clutches and lock
the two pinions together. The pinion D? be-
ing mounted upon the non-circular section
D* of the shaft D will be prevented from ro-
tating thereon, and if it 1s locked to the pin
ion D? the oear "B will rotate the shaft throu ﬂ‘h
the pinions D? and D~
- In the position in which the parts are shown
in Kigs. 1, 2, and 3 the gears are all in inop-
erative position—that is, the crank-shaft is
not connected so as to rotate the shaft D. If
the controlling-lever J 1s thrown forward so
as to engage the notch lc, the lever I, which
eontmls the position of the pinion D=, wﬂl not
be shifted. Theother leverI, which controls
the forward pinion D’, will have its forward
end engaged by the cam portion J' of the le-
ver J, so as to throw that end downward and
to throw the pinion D’ forward into engage-
ment with the teeth B’ of the gear B. This
is the adjustment which gives the greatest
power and the slowest speed to the wheel.
If the controlling-lever J is shifted back-
ward until it engages the notch &', the lever
controlling the forward pinion D’ will be
thrown to the position shown in Fig. 1, in
which the pinion D' is disconnected from the
gear-wheel, as shown in Iligs. 2 and 3. The
other lever I will, however, have its forward

end depressed by the cam portion J? of the

lever J until it rests on the extreme outer por-
tion thereof. This will throw the pinion D?
forward until it engages with the teeth B~
This gives the medium adjustment of speed
and power. Ifthecontrolling-lever bethrown
farther to the rear until it engages the notch
k*, the lever I, controlling the forward pinion
D', will not be shifted, but the other lever will
be shifted so as to allow the spring G to throw
the pinion D* far enough to the rear to en-
gage the clutch If uponits pinion and the pin-
ion D3 which will lock the pinion D?® to the
shaft D. This adjustment is the one for the
greatest speed. The shifting device is thus
controlled by a single lever, and it is impos-
sible to have more than one of the pinionsin
engagement with the gear-wheel at thesame
time. By employing the springs G to throw
the pinions in one direction it is possible to
malke the connection H of small wires or rods,

which will weigh less than would be necessary
did they act in compression instead of tension.

589,266

The length of these wires I mmay be adjusted -

by means of the collar i, whichis placed upon
one end of the wire and which receives the
opposite end. These two parts are secured
to each other by means of a small set-screw
which passes through the collar and engages
the end of the other portion of the wire.

Our device 18 one which may be quickly
changed from any one of the speeds to any
other, and one which makes it impossible to
have more than one set of gears in operation
at a time. It 1s also possible to throw all of
the pinions out of engagement, so that the
crank-shaft is not concentric with the driv-
ing-wheel. The case N should entirely in-
close both the gear-wheel B and the pinions
upon the shatt D

Fig. 5 shows the manner of attaching the
eontm]lmmlevel to a drop-frame or ladles
wheel. The action of the parts is identical
with that described for the other wheel, ex-

| cept that the levers P P are inserted to ac-

commodate the device to the change of angle
of the frame.

Having thus described our invention, we
claim as new and desire to secure by Letters
Patent— |

1. A bicycle change-gear,comprising a bev-
eled gear attached to the crank-axle and hav-
ing concentrie rings of beveled teeth, a shaft
having beveled pinions and means for con-
necting and disconnecting said pinions, com-
prising a pivoted lever having segment-arms
composed of concentric and eccentric sur-
faces, the latter being non-registering on dif-
ferent arcs, levers 11fwmﬂ' one end engaging

sald cam-surfaces and cennectlons therefrom
to the pinions.

2. A bicycle change-gear,comprising a bev-
eled gear attached to the crank-axle and hav-
ing concentrie rings of beveled teeth, a shaft
having beveled pinions, a platesecured to the
bicycle-frame in front of the saddle, having
a notched locking-quadrant, a, shlftmn lever
pivoted concentue with said quadlant and
having segments thereon composed of con-
centric and eccentric sections, the eccentric
sections being differently located on each,
levers pivoted tosaid plate, each engaging at
one end the surface of one of said segments
and connections from the said levers to the
pinions to shift them.

BERNT T. NEDLAND
CHRISTIAN FREDRICKSON.
Witnesses:
P. P. HEKTOEN,
MARTIN FREDRICKSON.
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