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To c.22 Lui? O7, it 7).?tly conce71. 
Beit known that I, ROBERT MIEHLE, a citi 

zen of the United States, residing at Chicago, 
in the county of Cook and State of Illinois, 
have invented certain new and useful Im 
provements in Velocipedes, of which the fol 
lowing is a full, clear, and exact specification. 
My invention relates to velocipedes and 

driving mechanism for that class of veloci 
pedes and otherforms of machinery in which 
the propelling power is applied through the 
intermediary of a crank-shaft, and more par 
ticularly to that class in which the power is 
transmitted from the crank-shaft to the driv 
ing-wheel by means of chain gearing and the 
crank-shaft is driven by adjustable or vari 
able lever mechanism. 
The invention has for its especial purpose 

to guard against injury to the rider's feet in 
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ficult for the rider to keep his pedals. 
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propelling the machine, to render the lever 
age of the propelling-levers capable of being 
more readily adjusted or varied, to prevent 
“backlash” or to take up the slack of the 
driving-chain when the elliptical driving-gear 
is used, to hold the pedals in a convenient po 
sition, to render the machine readily con 
vertible into a tandem, and to accomplish 
other ends of minor importance hereinafter 
described. 
The circular movement of the pedal, be 

yond being objectionable to many riders be 
cause of the great extent of lateral movement 
the foot is caused to travel, is further objec 
tionable because of the loss of leverage dur 
ing periods. When the pedal is rising and pass 
ing beyond dead-center, and when the eilip 
tical sprocket is used the lateral or to-and-fro 
movement during rapid riding when the mi 
nor diameter of the sprocket is in engage 
ment with the chain is so rapid that it is dif 

strictly up-and-down movement, however, 
such as that produced by an ordinary oscil 
lating lever, is not desirable, as it is an un 
natural movement for the foot, it being un 
like the motion of the foot in walking; and 
hence a more or less back-and-forth movement 

A. 

combined with the up-and-down movement, is 
preferable. - 

My invention is designed to overcome these 
defects, and to this end it has for its primary 
object to provide improved means for caus 
ing the pedals to travel in an orbit whose lat 
eral axis or diameter is shorter than its up 
right or vertical axis or diameter. 
Another object of my invention is to cause 

the pedals to pass the dead-center of their 
stroke at about the time the minor diameter 
of the sprocket comes into engagement with 
the chain or other means of connection be 
tween such sprocket-gear and the driving 
wheel, whereby the rapid movement of such 
sprocket produced by the driving-wheel act 
ing thereon will be offset by the slow move 
ment of the pedals at such times. 
Another object of my invention is to hold 

the driving-chain taut when the minor diam 
eter of the elliptical sprocket is transverse to 
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the folds of the chain, whereby backlash will 
be prevented. 
A further object of my invention is to pro 

vide attachments whereby two may ride the 
same machine and both propel through the 
agency of the same driving-shaft and gearing. 
With these ends in view my invention con 

sists in certain features of novelty in the con 
struction, combination, and arrangement of 
parts by which the said objects and certain 
other objects hereinafter appearing are at 
tained, all as fully described, with reference 
to the accompanying drawings, and more par 
ticularly pointed out in the claims. 

In the said drawings, Figure 1 is a side ele 
vation of a velocipede embodying my im 
provements. Fig. 2 is a plan section thereof. 
Fig. 3 is an enlarged detail view showing the 
device for taking up the slack or prevent 
ing backlash of the driving-chain shown in 
side elevation. Fig. 4 is an end or front view 
thereof, partly in section. Fig. 5 is an en 
larged detail view of one of the driving-le 
vers and connected parts in side elevation. 
Fig. 6 is a transverse sectional view thereof, 
taken on the line 6 6, Fig. 5. Fig. 7 is a plan 
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view thereof. Fig. 8 is a detail perspective 
view of the device for limiting the oscillation 
of the pedals. Fig. 9 is a modification thereof, 
and Fig. 10 is a modification hereinafter de 
scribed. 

Like signs of reference indicate like parts 
throughout the several views. 
To attain the said objects of lny invention 

I apply the power to the crank through the 
medium of a driving-lever having a floating 
or shifting pivot, and when the elliptical 
sprocket or gear is used I arrange the crank 
on the short or minor diameter of the ellipse, 
the pedal being carried by the free end of the 
lever and the crank being pivoted to the lat 
ter at a point between the pedal and the said 
shifting or floating pivot by means of an at 
tachment, which is capable of being readily 
adjusted and secured at various points in the 
length of the lever, whereby the leverage may 
be leadily lininished or increased; and in 
order that the rider's feet may not be caught 
between such lever and the crank I interpose 
a guard between the plane of movement of 
the pedal and the crank a lid against which 
the ride's foot would strike in the event it 
should shift toward the crank. In order that 
the pedals may remain in a convenient posi 
tion for the application of the feet of the rider 
and that the toe-clips, when the same are elm 
ployed, may remain in the proper position, 
the pedals are provided with stops or shoul 
der's for limiting their oscillation or extent of 
rotation. The greater part of the slack of 
the sprocket-chain is taken up by means of 
a roller which is so arranged with reference 
to the sprocket-wheel that it will touch or be 
slightly above the chain when the major di 
ametel of such wheel is transverse to the folds 
of the chain. If desired, the floating level 
and the supporting-link for the end the 'eof 
may be provided with learward extensions 
thereof on each side of the velocipede and 
these provided with pedals, so that by ar 
ranging an additional seat over the rear wheel 
the velocipede is converted into a tandem and 
lmay be propelled by both ride's through the 
intermediary of the same crank-shaft and 
gearing. 
My invention is shown in the drawings as 

applied to the ordinary chain-geared bicycle, 
but it will of course be understood that this 
is but an example of the many forms of foot 
propelled vehicles or pedal machinery gen 
erally to which my improvements may be ap 
plied. 

In the example shown, upon each side of 
the saddle-post or center-brace 1 of the bicy 
cle-frame is supported a horizontal shaft or 
pin 2 by any suitable means, such as a bear 
ing-sleeve 3, secured to a two-part clamping 
sleeve or collar 4, which latter embraces 
the saddle-post 1 and is preferably clamped 
thereto with capability of adjustment in or 
der that my improvements may be applied to 
any bicycle and readily adjusted to suit the 
varying conditions. 
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To the oute' end of each of the shafts or 
pins 2 is pivoted a swinging link or support 
5, to the lower end of which is pivoted the 
rear end of the aforesaid driving-lever 6, 
whose other or free end carries the pedal 7. 

8 are the cranks, which are of the usual con 
struction and secured to the ordinary crank 
shaft. These are pivoted, respectively, to 
the levers 6 between the shifting or floating 
pivots 9 of such levers and the pedals 7. 

1() represents the sprocket gear-wheel, which 
is elliptical and on the minor diameter of 
which the cranks 8 are arranged, the gear 10 
being connected to the driving-wheel by a 
sprocket-chain 11 in the Ordinary manner. 
By the employment of the lever 6, having 

the floating or shifting pivot and being piv 
oted to the crank, as described, it will be 
seen that the crank may be much shorter 
than heret) fore, and the lateral movement of 
the pedal will at no time exceed the diameter 
of the are described by the crank, while the 
vertical movement of the pedal will be of 
greater extent and depend upon the length 
of the lever, the pedals traveling in an orbit 
whose upright diameter' or axis is of much 
greater length than its lateral diameter or 
axis, and the forward side of such orbit being 
formed on a sharper curve than the rearward 
side, as indicated in Fig. 1 by the dotted line 
12. It will also be seen by this construction 
that the dead-centers are passed while the 
pedals are rising. Ilence the lever on One side 
is assisted to pass the dead-centers by the le 
ver on the other side making its downward 
stroke, and the full downward stroke of each 
lever is effective on the crank-shaft through 
out its entire rotation. 
The sprocket 10 might of course, if desired, 

be circular, but I prefer to employ an ellip 
tical sprocket because the same has many 
advantages which are well known and the 
said advantages may be gained when it is 
used in connection with my invention with 
out experiencing the disadvantages already 
described, and notably the rapid lateral nove 
ment of the pedal as it passes rearwardly 
undel' and comes forward over the dead-cen 
ter. This advantage of my invention is evi 
dent from the fact that at such times as the 
minor diameter of the sprocket is in engage 
ment with the chain and the sprocket is mak 
ing its fastest movement, the pedals are almost 
at the extremity of their stroke and are pass 
ing in almost a strictly upward or a strictly 
downward direction and not in a long lateral 
sWeep, as heretofore. 

Pivoted to the wrist-pin S is a box or clamp 
13, through the upper part of which the pedal 
lever 6 passes. In order that the lever G may 
be readily adjusted or shifted end wise with 
reference to the box 13, it is arranged loosely 
within the box, and its under or lower edge is 
provided with a number of notches 14, in 
any of which engages one or more pins or 
lugs 15, passing through the box 13. The 
opening in the box through which the lever 6 

75 

95 

CO 

Io5 

IO 

I 25 

  



O 

25 

mounting or dismounting without regard to 
the position of the pedal. 

55 

tical movement of the latter, whereby it may 
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passes is of greater depth than the width of 
the lever, so as to permit of independent ver 

be disengaged from the lugs 15 and shifted 
lengthwise with reference to the box; and in 
order that the lever may remain normally in 
engagement with the lugs 15 I provide the 
upper side of the box 13 with a spring or 
cushion 16, which bears normally upon the 
lever with sufficient pressure to hold it from 
disengagement with the lugs 15 under ordi 
nary circumstances, but which, when the le 
ver is given a kick or thrust on either end, 
will yield sufficiently to permit it to disen 
gage from the lugs 15. By this construction 
it will be seen that the rider is enabled to 
vary the leverage without dismounting, the 
pivots 9 being laterally elongated, as more 
clearly shown in Fig. 2, to enable the rider to 
effect this adjustment in the described man 
ner. Such pivots 9 are normally elongated 
for the further purpose of forming foot-rests 
or coasters and mounting and dismounting 
steps. For the latter purpose they are more 
advantageous than the pedal, inasmuch as 
the rider may bear his weight upon them for 

Inasmuch as it is desirable to keep the 
tread of the machine as narrow as possible I 
locate the lever 6 in close propinquity to the 
face of the crank 8, and I form the antifric 
tion-bearing for such lever directly under or 
in the same vertical plane with it, the bear 
ing being formed in the lower part of the box. 
13 in the manner more clearly shown in Fig. 6. 
The edge of the opening in the box 13 is pro 
vided with a groove for the balls 17, and such 
balls are held in place on one side by a cone 
18, which passes axially through the wrist-pin 
8 and is secured in place at its inner end by 
means of a nut 19, while the balls are held in 
place on the other side by means of a cone 
formed on the end of the wrist-pin 8", as 
clearly shown in the drawings. Thus I am 
enabled to adjustably connect the lever 6 to 
the crank 8 and at the same time provide the 
same with an antifriction-bearing and arrange 
it in close proximity to the face of the crank 
and thereby avoid increasing the width of 
the tread. - 

The described antifriction-bearing will of 
course be formed directly in the lever 6 in 
stead of in the box 13, which will not be used 
when the lever is connected permanently to 
the crank. s 

It is desirable to arrange the lever 6 in the 
same vertical plane with the wrist-pin instead 
of to one side of it in order to avoid making 
the angle of the toggle formed hy the link 5 
and lever 6 too obtuse. The rear end of the 
lever is curved downward, it being under 
stood that to either shorten or raise the link 
5 would result in increasing the angle formed 
by such link and the lever 6, and would also be 
objectionable for the further reason that the 

pivot 9 would be too high with reference to 
the crank-shaft. The outer end of the lever 
6, which carries the pedal, might of course 
be straight, but in order that the riders’ feet 
may not be raised to an awkward elevation 
I prefer to curve the outer ends of the levers 
downward also, so that the pivot 9, wrist-pin 
8, and the axis of the pedal will be in sub 
stantially a straight line. 
The lever 6, throughout the greater portion 

of its intermediate length, is straight, whereby 
its longitudinal adjustment will not change 
the described relation of the pivot 9, pin 8, 
and pedal axis. 
To prevent the lever 6 from being shifted 

too far in either direction it is provided on 
each side of the box 13 with a stop-pin 20. 
With a driving mechanism thus constructed 

the foot of the rider is in danger of being 
pinched between the lever 6 and the crank S 
as they approach the parallel, and in order 
to avoid such an accident I arrange the guard 
21 between the crank and the plane of move 
ment of the pedal, as before mentioned. This 
guard 21 may be best located upon the lever 
6 itself and secured thereto in any suitable 
manner, as shown in the drawings. 
Inasmuch as the pedals 7 need not be dif 

ferent from the ordinary pedals it is desir 
able to have the construction such that a pair 
of ordinary pedals may be attached to the 
levers 6 and thus avoid the expense of addi 
tional pedals when it is desired to apply my 
improved driving mechanism to a velocipede 
of the ordinary construction, but inasmuch 
as such ordinary pedals are rotatable upon 
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their supporting-pins 22 and it is neither 
necessary nor desirable that the pedals, when 
employed on the lever 6, make complete ro 
tations, because when the toe-clips 23, which 
are essential in rapid riding, are employed 
they unbalance the pedals and place them in 
inconvenient positions, I provide stops or 
shoulders 24 for limiting the oscillation of 
the pedals. These stops or shoulders are so 
constructed that they may be applied to the 
ordinary pedal and they are preferably so 
arranged under the inner end bar of the pedal 
that the latter will strike them when oscil 
lating in either direction. The shoulders 24 
are formed on a plate 25, which is provided 
with an opening 26, through which the pin 22 
of the pedal passes, the opening 26 being 
formed with a flat side which fits against the 
ordinary flat side of the pin 22, thus holding 
the plate 25 from rotating on the pin 22, it 
being understood that the pin 22 is fixed 
against rotation. The stops or shoulders 24 
may be formed by two projections, as shown 
in Fig. 8, or by striking up a circular flange 
on the lower edge of the plate 25, as shown 
in Fig. 9. By the employment of these stops 
for limiting the oscillation of the pedal it 
will be seen that the pedal is free to move 
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independently of the lever 6 throughout the 
stroke, but at the same time it is normally 
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presented in the proper position for the re 
ception of the rider's foot. 

In the use of the elliptical driving-gears it 
is found that the driving-chain becomes so 
slack when the minor diameter of the gear is 
transverse to the folds of the chain that 
backlash and an objectionable jerk is pro 
duced. In order to avoid this and at the 
same time avoid producing undue friction 
upon the driving-chain, I arrange an anti 
friction-roller 27 immediately above the lower 
fold of the chain, so as to be almost in con 
tact there with when the major diameter of 
the sprocket is transverse to the folds of the 
chain and the chain is consequently under 
its greatest tension on both sides. Hence 
when the minor diameter of the sprocket be 
comes transverse to the folds of the chain 
and the slack is no longer taken up by the 
sproclcet itself the lower fold of the chain 
will nevertheless be under the same tension 
that it was when the major diameter of the 
sprocket was transverse to it and the up-and 
down vibration or backlash of the lower fold, 
produced by the major and minor diameters 
of the sprocket alternately colning into en 
gagement there with, will be prevented. 
The roller 27 may be mounted upon the bar 

28 of the frame by means of a clamp 29, hav 
ing a depending arm 30, through which the 
pintle 31 of the roller passes. The roller may 
be composed of laminated rawhide or other 
suitable material. 
When it is desired to convert the veloci 

pede into a tandem, the ordinary saddle may 
be removed and in its stead secured a bar 32, 
having a pair of handle-bars 33 and an eye 
34 for the passage of the brace-bar 35, on 
whose forward end is arranged a saddle 36 
for the forward rider, while a saddle 37 for 
the rear rider is arranged at its other end. 
The rear end of this brace-bar 35 is supported 
by a pair of standards or braces 38, which 
are detachably secured to the shaft or pin 39, 
upon which the braces 28 and 40 are sup 
ported, as usual. 

Extending rearwardly from each of the piv 
ots 9 is an arm 41, whose rear end is supported 
by an arm 42, pivoted thereto and also piv 
oted at the upper end of the link 5 on the pin 
2, and at the pivotal point of the bars 41 42 
is arranged a pedal 43, whereby the rear rider 
may assist in propelling the machine. 
In order to prevent lateral swinging move 

ment of the pedals 43, which might result 
in the arm 42 striking the bar 28 or some 
other part of the machine, I carry the forward 
end of the arm 41 as far outward as possible 
and the forward end of the arm 42 as far in 
ward as possible, so that in plan view these 
two arms will be at an angle to and brace 
each other. 

In order to avoid accidental shifting of the 
lever 6 by pressure upon the pedal 43, I pro 
vide the upper side of the box 13 with a set 
screw 44, which, when the tandem attach 
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ment is employed, may be Screwed down 
against the spring 16 and thus firmly hold 
the lever 6 in place. 
Having thus described my invention, what 

I claim as new therein, and desire to secure 
by Letters Patent, is 

1. A velocipede having in combination a 
driving-shaft having a crank, a driving-level 
having a floating pivot and being provided 
with lug-and-notch connection with said 
crank whereby it may be adjusted, alld 
means for yieldingly holding said lug and 
notch in engagement substantially as set 
forth. 

2. A velocipede having in combination a 
driving-shaft having a crank, a floating driv 
ing-lever having notches or catches, a box piv 
oted to said crank and through which said 
lever passes, a pin or lug carried by Said box 
and engaging in said notches, and a spring 
or cushion for holding said pin and notches 
normally in engagement, substantially as set 
forth. 

3. A velocipede having in combination a 
driving-shaft provided with a crank, a driv 
ing-lever adjustably connected to said crank 
and having a floating pivot, and a lateral 
projection located at said pivot for enabling 
the rider to adjust said lever by means of his 
foot, substantially as set forth. 

4. A velocipede having in combination an 
elliptical sprocket-wheel, a sprocket-chain 
passing around said wheel for communicating 
motion to the driving-wheel, and an idler ar 
ranged between the folds of the chain and in 
the line of or immediately above the slack 
side of the chain when the major diameter of 
the sprocket-wheel is transverse to such por 
tion of the chain, whereby said idler will be 
substantially out of contact with the chain 
when the latter is taut and the major diam 
eters of the sprocket are acting thereon sub 
stantially as set forth. 

5. A velocipede having in combination a 
driving-shaft provided with a crank, a float 
ing pedal-lever connected to said crank and 
having a pedal, a rearwardly-projecting piv 
oted arm, a second pedal supported by said 
arm and a second arm pivoted to said second 
pedal and to said lever, substantially as set 
forth. 

6. A velocipede having in combination a 
driving-shaft provided with a crank, a float 
ing pedal-lever pivoted to said crank and hav 
ing a pedal, an arm pivotally connected to the 
real end of said pedal-lever, a second arm 
pivotally supported on the machine and con 
nected with said first arm, a pedal supported 
on said arms and said arms being arranged 
in diverging vertical planes, substantially as 
set forth. 

7. A velocipede having in combination a 
frame, the post 32 adjustably secured to said 
frame and having an eye 34, a bar passing 
through and detachably secured in said eye 
for carrying two saddles, and the rear end of 
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said bar being detachably supported upon porting the rear end of said bar, substan 
the f substantially as set forth. tially as set forth. 

8. A velocipede having in combination a - 
frame, a post 32 detachably supported on said ROBERT MIEHLE. 

5 frame, a handle-bar secured to said post, a Witnesses: 
bar extending through said post and carry- F. A. HoPKINS, 
ing a saddle at each end, and means for sup- EDNA. B. JOHNSON. 

  


