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o UNITED STATES

PATEN T OFFICE. |

CHARLES E. DURYEA, OF WASHINGTON,; DISTRICT OF COLUMBIA,

_VE‘LOCIIPEDE; -

SPECIFICATION formmg pa,rt of Letters Patent No. 402,313, dated April 30 1889

Apphca,tmn filed J une 18, 1888. Sena,l No. 277 015,

(No model }

To all w?wm it May concerm: | L
Be it known that I, CHARLES E. DURYEA

-, of Washington, letl‘lut of Columbia, have

~invented celtam new and useful Impmve—_
& ments in Veloclpedes of which the following

IO

is a full and clear descmptlon reference bemﬂ'

“hadtothe accompanying drawings, of whlch——-

Figure 1 is a side elevation. Flﬂ‘ 2 18 a
plan Fig. 3 is a side elevation of the machme

when - comferted into a tandem double; and.

Figs. 4,5, 6,7,8,9, 10, 11, 12, and 13 are de-

tails Showing-the | construction of such parts

as differ from the ordinary method of con-

-struction, and which will be deseribed below.

This Veloelpede is of that class known as
“pear-driving safety-bicycles,” which have
“two wheels, usually of the same size, with the

saddle- placed over the forward part of the

. rear or driving wheel, and a handle-bar at-

20

tached to the forward wheel for the purpose

- of effecting the steermg*, and differs from the

25

common form in the shape of the frame

which connects the wheels, the method of sup-

porting the handles and saddle, and the.

method of effecting the steermcr
The main ob] eets of my impr ovementb are,
first, to provide a frame-work that shall be

~strong, light, and cheap, and of such shape

30

connected.
“double or What 18 known as a “fork,” with 1ts
‘second prong extending along the opposite

that 1t may be used by ladies; second, to get

the handles in such position that they may

be reached and used without causing the

rider to assume a stooping, round-shouldered
~ 'position; third, to enable the rider to steer
without the use of the hands when they may

35

be otherwise engaged, and, fourth, to reduce

jars and vibrations toa minimum bef()le they

reach either the handles; pedals, or saddle.
These objects 1 accomphsh in great part by
the shape of the frame, which GODSIStb of three
parts so 3011161'1 at or near the crank-axle that

they may move freely in. a vertical plane.

The rear part extends-backward directly to
the axle of the driving-wheel, to which 1t.is
If desired, Lhe rear part may be

- side of the wheel as Shown by dotted line at

A in Fig. 2. The forward part extends for-
ward in ‘rhe plane of the wheels till near the
rear part of the forward wheel, where it turns
outward fm enonﬂ'h to allow the wheel space

in' which to turn, and then passes inward and
forward toward the center of the wheel, end-

ing behind and below the axle, where 113 car-

ries the steering centers. K¥rom these steer-

wa,ld to the axle of the front wheel. This
neck is so shaped and the steering centers G
are so placed that the axis around which the

ward t0 such an extent as, 1t contmued to

~cause its lower end to pass into the ﬂ‘lOlllld in

the line of the wheel-bases, and at a point

preferably not behind the point of contact of
the front wheel.

The backward inclination

55

ing centers a nee];: H, passes upward and for- -

wheel turns is inclined backward and out- 60_

1S shown 1n Flgs 1, 3, and 6 and the outward

inclination in Fig. 5. By causing the line of

the axis to fall in the line of the wheels there
18 Nno tendency to deflect the wheel out of its
plane in either direction, and by causing it to
fall at or in frontof the forward pointof con-
tact the. steering is rendered Steadle]_ than if
1t fell elsewhere.

- As shown at I in Figs. 6 .and 2, a short
crank is attached to the neck and projects

70

75

nearly perpendlcular to the plane of the wheel.

To its outer end is joined one end of the

bridle-rod K, which at its other end connects

with the 011twmd end of a lever, E, placed
under that p01t10n of the frame extendmn
from D to F in Fig. 2, and pivoted at E’, as
indicated by dotted lines. The inner end of
this lever is attached to a second bridle-rod,

30

L, Fig. 1 which extends backward under the '

rear p&lt of the forward frame and connects

with a crank, M, Fig. 4, attaehed to the lower

end of the steelmo-tube C.  This steering-

tube passes upwmd 1nside the upper part of
the frame, and to its upper end the handle-
bars N are attached. Thus it will be seen

that any motion imparted to the handle-bars

ig transmitted to the forward wheel by means
of the steering-tube C, crank M, rod L, lever
E, rod K, cr ank I, and neck H.

The apper pmt of the frame conslsts of the

tube O, which surrounds the steering-tube C,
and telmmates atits lowerend in the br&cket
P, which carries the tube R, Fig. 13. This
tube serves as the pivot which joins the front

~and rear portions of the machine, and also
‘serves as a journal in which the crank-axle S
| is placed.

TUnder the arch lof the bracket P

Qo
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R pomtlon by the steeunﬂ* tube C passmt,;
- i through it, and of which one end bears on the
. rear pa1t and the other on the front part of

‘The action of the spring 1s to

" keep the parts in their proper positions, and

~yet allow enough motion to reduce vibrations

0 and jars to a minimum
- stone the first result is to retard the momon

which 1s searcely felt by the rider, beeauqe.

. the upper part swings forward upon ‘the com-
.. mon pivot. Next the forward wheel rises over:

¢ the frame.

O

: --eéfié@;the;_@bstacle

thls 1esult |
~Near the uppel end of the tube O a eo]_lm-
is placed upon which. rests a- bracket which

40
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“sition of the frame.:

. the obstacle and is down again before the in-
. ertia of the rider is qensﬂoly overcome or: an:
“appreciable jar felt. ' :Very nearly the same
‘result obtains when. the rear wheel reaches
SRR ‘Therefore it is evident that this:
oo - machine . may be ridden with greater comfort
oo and less exertion than others of ' its class not:
i+ 20 furnished with springs to both wheels, or the
SENEEEEE Swmgmw support for the saddle and handles.
At 1Y, Figs: 1 and 13, are shown screws,.
5 fwheleby' the spring T' may bestiffened: by'i
‘raising the ends thereof in case the load is| t
| he;:;wifer than it will buppmtin the normal po-|
_Asshown in Fig. 13, the:| ¢
0 serew TV is ﬂlreaded into the spring T a,nd:
. hasits point made smaller and passed through |
: . aslot in the tube, inside of which it is pro-|
30 vided with a key, T% Fig. 13, which prevents
the machine from f@ldmw 1n case an attempt: |
‘be made 1:0 111’13 11; by the llanflles

supports the spring and saddle. These are
so placed that the point of the saddle is near
to and above the tubes O and C, and in order
that the handle-bars may not be in the way
of the legs of the rider they are curved so as
to pass quite well to the front and then back
again to the most natural position for the
hands—u. e., at the sides of the rider. Such
placing ot saddle and steer ing-tube and shape
of the handle-bars permit the handle-bars to
be reversed, as shown by dotted lines in Fig.
2. When thus reversed, the machine i is suit-
able for lady riders.

The forward part of the frame is so low
that it does not interfere with the skirts, nor
1s 1t difficult to step over in mounting or dis-
mounting. IFurther, there are no handle-bars
to interfere with the mount or trip the rider
in the case of a fall, and, finally, the hands are
atthe side in a natural healthful position, in-
stead of being excessively far forward, as in
other ladies’ machines of this class.

Ladies are 1in the habit of carrying a para-
sol, purse, or such an article with them, and
often have both hands engaged at once, and
therefore a machine to meet their needs should
bearranged to guide easily and safely “hands

oft.” In order to do this it 18 necessary that
the saddle be arranged to move laterally in
respect to the pedals and that such 11'101:1011
effect the steering. 'T'his I accomplish by at-

lons | the tube O.
Thus on striking a

the block N8 and the collar N”.

402,313

; a whlch_ p&%ses downwmd. untﬂ below the le-. DR
~ver M on the lower end of the steering-tube
~C, where it attaches to the arm b’ of thebrake

b. (See Figs. 8 and 13.) The brake 0 is at-
tached to lugs on the bracket P by a pivot, 0%,
IFig. 13. The saddle may be adjusted by
means of the post which supports the spring;
but I prefer to adjust it by means of the collar
U’, Fig. 1. The handle-bars adjust upon the
tube C by means of the block N?® and set-
serew N which clamps the tube C between
The chain is
arranged as 1s usual in thisclass of machines.
Being jointed at the crank-axle, the frameis
easily separable into the three parts which
form 1t, and it is an easy matter to add a du-
plicate of the upper part with a bar, (shown

The tube X being

? Thu&.

taching a ball or knob, V, Kig: 7, to theen- -~
Ecuehng portion N’ of the. handle-bms and
another, V', directly below to the corr espcmd-:
ing pmti(m U’, of the saddle-bracket. About; |
?mldway between these two a pivot, W, is
placed, which serves to attach the tube X to -
This tube: is' slotted to receive:
the stem of the balls, as shown in Fig. 7, and
so placed that one b&ll will be below the pwot |
W and the other above.
free to turn: upon the pivot, it is evident that
any motion of the handle-bars will be trans-
mitted to the saddle-bracket in a.reverse di- 8o
rection, causing the saddle to swing toward '
the handle that 1$* moving b&ckwmd This
motion 18 appmmmatelv the same asis found
in-the form of bicycle which has cranks at-
tached to the steering-wheel axle, but has an:
advantage over that in that when'the machine =+
leans fth'e weight of the rider slightly tends

o
;
ao
L

to swing the saddle toward the lowerside, and - R
this. swmgmg guides thesteering-wheel tothat -
:isuie CGIlthlllﬂ" the le.;mmg pomtmn

? ?adapted to geneml use by‘ both sexes. SRR
Attaclied to the handle-bars is an 01d1nary 95
ibmke lever, so arranged that pressure ap-:
plied by the hands: wﬂl depress that portion
;that E,Ilte:lb the steelmg tube O fhr(}ugh the :
Of comsez .

105
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115

in Fig. 12,) and thus produce a double ma-

chme suitable for two riders, as shown in Fig.

3. Duplicate cranks, chain, suppmtmfr-splm
and extra chain wheel would of course ha,ve
to be provided, but onceprovided nomachine-
work would be necessary to change from a
single to a double, or vice versa. The extra
cham wheel could be placed on the original
axle, as indicated by dotted lines in Fig. 4 or
by the side of the original wheel. Wlth a
very strong framing and special springs this
method of extendmﬂ' could be continued so
as to carry more Lha,n two riders; but it would.
make a very heavy single, and the steering
becomes less certain as the length of the ma-
chine incr eases.

By removing the brake b from the ]ums

I20
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130




- may be used to preserve the proper positions
of the front and rear portions, while other

. 53

B Wth]l carry 113 and dlsconneetlng the bridle- |
rod L from the lever M the forward part of

402,313 - - 3

" the machine may be swung downward in the

:plane of the wheels till 1t touches the rear

wheel. This releasesthe spring T and allows

- the upper part.of the frame. 130 swing back-
ward till it also touches the rear wheel.

10

“in Fig. 1.
ders the machme much easier to crate for

These positions are indicated by dotted lines
The great shortening effected ren-

| Shlpment——-& very valuable feature where own-
ers wish to earry & blcycle with them When
~ traveling..

It 1s ewdent that the forward part of the
frame could be placed tooneside of the plane

~ of 'the wheels, and thus secure a more com-

plete fold of the machine, or the same pur-

- pose could.be effected by making the outer

'.Surfajce of the tube R to lie horizontally

20

at an angle to the inner surface and having
the holes in the frame so a,ecommodated

thereto that its normal pOSlthIl would notbe

changed; but when folded the two parts would |

dwerﬂ*e from each other at twice the angle de-

'seubed by the surfaces of the tube R. In

Fig. 1 a seat for a Ghlld is shown as attached

- to the tube O.

'  30.

Handles and pedals could be Supplled but
not without more trouble than in the tandem
form shown in Fig. 3. Further, such a tan-
dem would not be suitable for two ladies, 80

Ipr efer not to use such a form.

33

Tt is evident that a continuous un,]omted
frame from the rear wheel to the steeringcen-

ters may be used in the place of the two-part
frame shown; but the great lessening.of vi-
bration makes it preferable to use a jointed

 frame with springs toabsorb jar and hold the

- frame in position;
elastic frame could be used, but 1tis difficult
to make such a frame capable of fullyresist-
ing torsional strains.

40

or a continuous ungf)mtea

- Thave shown the three

: parts of the frame plvoted together at the

flat spring;

crank-axle and held inh posmon by a single
but I do not wish tolimit myself
to this Speclal arrangement.
may be carried by a second pivot placed near

~ the crank-axle, or the front and rear parts

~ may be coiled, flat, or other shape.

- 6o

may be not Jomed together, but each joined
to the upper pa,rt or one Or more Springs

springs support the upper part of the frame.

" The method shown, however, is preferable.
Two springs may be: used mstea,d of one, placed

one each side of the upper part, and they
It1s also
evident that thls method of mountmn' a sad-
dle or saddleand handles upon a Support that
is pivoted to swing in avertical plane maybe

- applied with fair 1esu1ts to tricycles.

I am aware that bicveles have been made
~ having one of the wheels jointed to the frame

which ea,rrled the pedals,saddle, and handles,
and which was rigid so far as motionin a ver-

tical plane was eoncerned I am also aware

- that bicyeles have been constructed in which

The upper part.

zontal plane.
- that special curve or plane.

Vertleally-rwld frame was mounted upon a
hke frame attached to the wheels, springs be-
ing interposed between the two fla,mes My
invention differs from and excels these in

that the saddle and .handles are fixed in re-

spect to each other, but free to oscillate nupon
the crank-axle, which is the natural point of
oscillation, and such oscillation is met natu-
rally and properly by pressure upon the proper
pedal. _
saddle swings forward and naturally causes
increased pressure upon the pedal which is for-
ward, which causes the machine to surmount
the obstruetion. No other machine has this
feature. Second, by supporting the weight of
the rider free to move over a joint between
the wheels, the motions of the rider due to the
springs are vertical, and therefore pleasant,

whereas were one w heel only jointed to a rigid
frame which carried the saddle, handles, and
pedals the motions of the rldel would be in
an arc of a circle of which the center was at
the axle of the rigidly-attached wheel, and

such arc, not being a vertical line, would ne-

cessitate a bending of the rider’s body with

‘each motion in an attempt to preserve a ver-

tical position. In case of a rigid frame con-
necting the wheels either wheel in rising de-
seribes an arc of a circle whose center is at
the axle of the other, and as the rider is be-
tween the wheels he must rise to some extent.
In my machine either wheelin rising describes
an arc of which the center is at or near the

70

/5

Thus on meeting an obstruction the

30

90.

95

I1Q0

crank-axle, and therefore it may rise over an

obstruction and be down again before the in-
ertia of the rider and the other parts of the
machine be overcome.
wheels being attached to the frame by means
of Sprmn"-forks This method is much infe-

I am also aware of

105

rior to mine in that one side of the fork may

operate without the other, thus straining the
joints and affecting the steering. Fu1t]:191
the best results cannot be obtained from a
spring unless it be exactly suited to therider’s
weight. It is evident that thespring will give

ITO

dowmva,l d until its tension supports the wei n*ht :

of the rider; but this may bring the pedals
too near the ground or may destroy the proper
position of the upper part of the frame by
causing it to lean too far forward, due to the
rear part of the frame being the shor ter and
therefore varyingits angle morerapidly. For
this reason I plOVlde a means of adjusting
the springs to suit the rider.
the handle-bars as curving forward in a hori-
I do not wish to limit myself to
The bars would
give good satisfaction if curved upward
shﬂ'htl}f when in their forward posﬂslon

T claim—

1. A bicycle in which the wheels are con-

T'nected by a frame that passes tooneside only

of each wheel and that does not rise above a

line passing through their axles.

- 2. A bieycle in Whieh the wheels are con-
nected by a frame that. 1s single throughout
its length, that is joined to one end only of

g

120

I have shown

125
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each wheel-axle, and that does not rise above
a line passing through the wheel-axles.
3. A bicycle having a frame of which that

- portion connecting the wheels does not rise

20
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above a line passing through the axles of the
wheel and passes to oneside only of the steer-
ing-wheel. |

4. A bicycle having its steering centers lo-

“cated at one side of the steering-wheel.
1O

5. A velocipede havingits steering centers
located at one side of the steering-wheel and
inclined so that a line through the said cen-
ters would intercept the line of the wheel-
bases.

6. A velocipede having its steering centers
located at one side of the steering-wheel and
inclined so that a line through the said cen-
ters would intercept the line of the wheel-
bases at a point at or in front of the forward
point of contact with the ground.

- 7. A bicyele having the frame that conneects
the wheels jointed between the wheels to
swing vertically, each part being elastically
connected with the saddle-support, whereby
a vertical movement of eitherwheel out of its
normal position may occur without affecting
the saddle.

8. In a bicycle, an elastic frame so arranged
that each wheel may swing vertically in an
arc of a cirele of which the center is at or
near the crank-axle without affecting the sad-
dle.

9. In a bicycle, a jointed elastic frame of
which the joints are located at or near the
crank-axle, the elasticity is supplied by ad-
justable springs, and which is elastically con-
nected with the gaddle - support, whereby
either wheel may rise vertically wichout affect-
ing the saddle.

10. In a bicycle of the class described, a
frame connecting the wheels jointed at or
near the crank-axle, and a saddle-support
pivoted thereto, all being maintained in po-
sition by adjustable springs.

11. A bicycleofthe classdesceribed, in which
the frame connecting the wheels is jointed at
or near the crank-axle to swing in a plane
approximately vertical, whereby the parts
may be brought into proximity for conven-
ience in storing and shipping.

12. A bicycle of the class described, having
the frame that connects the wheels jointed at
or near the crank-axle toswing vertically and
provided with a means to prevent accidental
folding.

13. In a velocipede, a saddle-support piv-
oted to the supporting-frame at or near the
crank-axle and supported in an upright po-

. sition by springs.

6o

14. In a velocipede, a support for handles
and saddle pivoted at or near the crank-axle
to swing 1n a vertical plane parallel to the
plane of the wheels and supported in an up-
right position by springs. -

15. In a velocipede, a support for handles
and saddle pivoted at or near the crank-axle
to swing in a vertical plane parallel to the

402,313

- plane of the wheels, and supported in an up-
| right position by adjustable springs.

16. In a bicyele of the class desecribed, a
frame connecting the wheels jointed at on
near the crank-axle and held in position by

the crank-axle at a greater or less distance
from the ground, as desired.

17. A Dbicycle of the class deseribed having
a saddle-support pivoted to the frame that

connects the wheels, and held upright by

springs that have a means of adjustment,
whereby it 1s possible to cause the saddle-
support to lean forward or backward by ad-
justing one spring more than the other.
18. In a velocipede, a handle-barremovably
attached to the top of the steering-post, so
that 1t may be reversed either horizontally or
vertically, as and for the purpose described.
19. A velocipede having the axis around
which the handles move placed under the
saddle and the bars so curved as to pass out-
ward to the handles without interfering with

the motion of the rider, and, further, having

the bars so attached to the steering-post that
they may be reversed, by which arrangement
they may be caused to pass either before or
behind the rider at will.

20. A velocipede wherein the saddle may
have a lateral motion with respect to the

‘wheels and pedals around the same center as

the handles, and wherein the saddle is so con-
nected with the steering-wheel that the said

wheel 18 turned toward the side to which the

saddle 18 moved.

21. A velocipede wherein the saddle may
have a lateral motion with respect to the
wheels and pedals around the same center as
the handles, and wherein the saddle is so con-
nected with the handles that motion of one
causes the other to move around the same
center in a reverse direction.

22. A bicyele of the class described having
the saddle-support, forward part, and rear
part separably joined together at or near the
crank-axle, whereby either forward or rear
part may be separated from the other two, for
the purpose described.

23. In combination with the wheels of a
rear-driving safety-bicycle, a frame which
passes from the rear axle forward until be-
yond the periphery of the rear wheel, where
it carries the crank-axle, thence forward till
near the periphery of the front wheel, thence
outward far enough to allow the front wheel
to turn in steering, thence forward and in-
ward to the steering center located near the
front axle, to which the frame is connected
by means of a neck.

24. T'he combination,with a front steering-
wheel of a velocipede, a horizontal support-
ing-frame therefor, and a handle-bar axis ap-
proximately perpendicular thereto, of a crank
or arm attached to the said axis perpendicu-
larto the planeof the wheels,an arm similarly
attached to thatportion of the frame between
the steering centers and the front axle, and a
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lever pivoted to the frame between the said | by means of a 16V61 attached to the handle- 10
arms and connected to their projecting ends | bar, and an arm attached to the brake and
by connecting -rods and universal joints, eounected to the said lever. by a connection
‘whereby motion of the handle-bar axis 1s | which passes through the axis of the handle-

~ 5 transmitted to the said steering-wheel. =~ | bar.
' " 95, The combination, with a velocipede | - CHARLES E. DURYEA. -
"""" ~ having a wheel eentlally located behind the | ~Witnesses:
) ~_ rider, of a brake applied to the tire thereof J. H. STRUND
) - and operatecl fr om the vicinity of the handles ~ T. C. STRIDER.
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