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UNITED STATES PATENT OFFICE. 

GEORGE MUNN LILBURN, OF HAVERSTRAW, NEW YORK. 

BICYCLE. 

SPECIFICATION forming part of Letters Patent No. 702,804, dated June 17, 1902. 
Application filed April 18, 1899, Serial No, 713,446 (No model.) 

To all whon, it may conce772: 
Beitknown that I, GEORGEMUNNLILBURN, 

of Haverstraw, in the county of Rockland and 
State of New York, have invented a new and 
Improved Bicycle, of which the following is a 
full, clear, and exact description. 
My invention relates to an improvement in 

the construction of the bicycle-frame and in 
the means used for driving the bicycle, and 
comprises novel features which will be here 
in after described and claimed. 

Reference is 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 is a side elevation of the bicycle 
shown in one of its simple forms. Fig. 2 is a 
section taken upon the line 22 of Fig. 1. 
Fig. 3 is a section taken through the handle 
bar and its attachment to the head, showing 
one manner of taking up and storing the strap 
or flexible band by means of which power is 
communicated from the pedal to the driving 
mechanism. Fig. 4 is an elevation of the 
grip and the mechanism for connecting it and 
disconnecting it with and from the handle 
bar. Fig. 5 is a side elevation, and Fig. 6 is 
a sectional plan view on the line 6 6 of Fig. 5, 
showing the manner of mounting the rear or 
ground driving-wheel of the bicycle in the 
frame. Fig. 7 is a sectional elevation of the 
clutch connection between the driving mech 
anism and the friction-wheel. Fig. 8 is a de 
tail view of a pedal and the links by which 
the pedal is carried to one extreme position. 
Fig. 9 is a side elevation of a bicycle having 
a slightly-modified form of construction, the 
essential principles thereof being, however, 
the same as shown in Fig. 1. Fig. 10 is a plan 
view, partly in section, on the line 10 10 in 
Fig. 11, of a storing-drum for the strap and 
the means for operating it. Fig. 11 is a sec 
tional elevation of the same mechanism, taken 
upon the line 11 11 of Fig. 10. Fig. 12 is a 
sectional plan view through the hub of the 
rear driving-wheel of the bicycle, the clutch 
and storage mechanism for the strap, and the 

Fig. 13 is a side eleva 
tion of a bicycle of a slightly-modified form 
of construction. Fig. 14 is a sectionaleleva 
tion taken upon the line 14 14 of Fig. 13. 
Fig. 15 is a sectional elevation taken upon 

the line 15 15 of Fig. 14. Fig. 16 is a partial 
side elevation of a bicycle similar in construc 
tion to that shown in Fig. 13, excepting that 
a modified form of storage mechanism for the 
strap is shown. Fig. 17 is a sectional eleva 
tion taken upon the line 17 17 of Fig. 16, and 
Fig. 18 is a sectional elevation taken upon 
the line 1818 of Fig. 17. 
The object of my invention is to provide, 

first, a frame for a bicycle and a method of 
driving the bicycle which will reduce the size, 
and consequently the weight, of the frame 
and which will also enable the gearing of the 
bicycle to be changed while the rider is in mo 
tion to any gearing within the limit of the 
bicycle, said limit to be a wide one. 
Another object is to produce a driving 

mechanism which shall have no part exposed 
to dust and dirt, thus avoiding one of the 
great difficulties in connection with the ordi 
mary chain-driven bicycle. 
The mechanism adopted for communicat 

ing power from the pedal to the rear or driv 
ing wheel of the bicycle is a strap or similar 
flexible band which is mounted so as to be 
connected with the pedal and is carried about 
a drum which is connected by a clutch mech 
anism with the rear or ground wheel of the 
bicycle either directly or through the inter 
vention of other mechanism, said drum be 
ing returned to wind up the strap when the 
pedal rises either by a positive connection 
With the opposite pedal and its connected 
mechanism or by a spring, as desired. I have 
also adopted as a preferred means of commu 
nicating the power from the clutch of this 
mechanism to the driving-wheel a friction 
wheel which is mounted in the frameanden 
gages the periphery of the rear or driving 
wheel of the bicycle. The frame is also 
jointed in such manner that the weight of 
the rider serves to swing the parts so as to 
hold the friction driving-wheel against the 
periphery of the driving or ground wheel of 
the bicycle with a pressure proportioned to 
the weight of the rider. 

will first describe the particular construc 
tion shown in Fig. l and later describe the 
modifications thereof shown in the other fig 
???S, 
the bicycle-frame, consisting of the top hori 
Zontal bar A, the head A, the lowerforward 
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brace A", and the seat-post A, is constructed ed a clutch mechanism which is adapted to 
substantially the same as an ordinary bicycle, engage a circular flange B upon the hub B 
excepting that the lower portion thereof, cor 
responding with the location of the ordinary 
crank-wheel, is at considerably greater eleva 
tion than in the ordinary bicycle. At the 
point where the crank-hanger of the ordinary 
bicycle is located is journaled a friction driv 
ing-wheel B', which engages with the periph 
ery of the rear or driving wheel B of the bi 
cycle, provided with the usual pneumatic 
tire. The shaft b of the rear driving-wheel 
is journaled within a frame consisting of the 
two levers a, which have pivotal connection 
at their ends at a with the rods A and A, 
forming, respectively, the lower and upper 
rear braces or forks of the frame, said rods 
being pivoted at their opposite ends to the 
forward portion of the frame. 
The saddle is supported in the usual posi 

tion upon the frame... By reason of the piv 
otal connection of the forward portion of the 
bicycle - frame with the levers which carry 
the rear or driving wheel B the weight of the 
rider acts to force the friction driving-wheel 
B° against the tire of the wheel B, thus mak 
ing the pressure between the two correspond 
with the weight of the rider. This has an 
other advantage in the fact that it interposes 
a yielding support between the rider and the 
ground, as the weight is supported upon the 
pneumatic tire at two points-namely, where 
the driving-wheel rests upon the ground and 
where the friction-wheel rests upon the driv 
ing-wheel-thus insuring a double yielding 
action when the bicycle passes over any ob 
struction. This results in making the bicycle 
ride a great deal easier than does an ordinary 
bicycle, resulting in the possibility of mak 
ing the frame lighter for the same strength. 

Pivotally secured to the lower portion of the 
frame at the point corresponding with the lo 
cation of the crank-hanger of the usual bi 
cycle are two sets of links E, located one upon 
each side of the bicycle and composed of tubes 
which are pivoted to each other and are pro 
vided with rollers eat their ends. The lower 
links E carry pedals d, and the lower ends of 
these links are also provided with rollers e. 
About the rollers e passes a strap or flexible 
band D', which is connected at one end with 
a drum mounted to turn in the frame at a 
point corresponding with the location of the 
crank-hanger. At this point are mounted to 
turn two cylinders or sleeves C, one at each 
side, and each of which has three radial flanges 
C, C, and C, forming two drums containing, 
respectively, the spiral coiled springs D'and 
the wound-up portions D of the driving-strap 
D'. The spring Disconnected at one end to 
the drum and at the other end to the casing a, 
which surrounds the drums. This spring 
therefore promptly takes up the strap after 
it has been drawn out by the depression of the 
pedal, thus raising the pedal ready for another 
stroke. 
Upon the inner side of the flange Cismount 

of the friction driving-wheel B. The hub of 
this friction driving-wheel has an axial sleeve 
B, which is mounted to turn on ball-bearings 
and which carries the sleeves or cylinders C 
and the clutch mechanism, said sleeves or 
cylinders being supported by ball-bearings. 
The clutch mechanism is shown in detail in 
Figs. 2 and 7. Carried upon each sleeve or 
cylinder C is a radial flange C, which has piv 
oted thereto a series of links C, which carry 
at their outer ends friction-blocks C, adapted 
to engage the inner surface of the circular 
flange B, carried by the friction-wheel B°. 
These arms and friction-blocks are supported 
at regular distances from each other by being 
pivotally connected to two rings C. This 
mechanism insures that the clutch shall posi 
tively engage the hub of the friction driving 
wheel when turned in one direction and be 
freed therefrom when turned in the opposite 
direction. 

In the form of the device shown in Fig. 2 the 
spring D, by which the strap-carrying drum 
is rotated to wind up the strap, is located be 
tween said drum and the clutch. It is pos 
sible, as will be hereinafter described, to lo 
cate this spring at another point. The strap 
after passing downward from its drum passes 
over the pulley at the pedal end of the links 
E and then through these links, which are 
tubular, over the pulleys e therein until it 
reaches the upper end of the links, when it 
passes, preferably, inside of the tube A' of the 
frame, as shown at D*, to the head of the bi 
cycle, over a guide-pulleye', and then upward 
to the storing-drum, which in the form shown 
in Fig. 1 is located at the upper end of the 
bicycle-head. This drum and the manner of 
operating it are shown in detail in Fig. 3. The 
drum F has a portion D'of the strap D'wound 
thereon, the amount which wound upon the 
drum at any time depending upon the gear 
which it is desired the bicycle shall have. This 
storage-drum is inclosed within a casing F 
and is provided with ball-bearings at each end 
thereof. At one end it is provided with an ear, 
to which is connected one end of a chain For 
other flexible device by which the drum may 
be rotated. Any form of flexible shafting may 
be used for this purpose. This chain or flexible 
shafting F passes through the hollow of one 
side of the handle-bar F" and at its outer end 
is connected with a plate F, which is secured 
to the outer end of the grip F. This grip is 
mounted to turn upon the handle-bar and has 
its inner end provided with a ring of ratchet 
teeth, which ring is adapted to engage a simi 
lar ring of teeth upon a collar F, said collar 
being mounted to slide upon the handle-bar, 
but not to turn thereon. This collar is held in 
engagement with the end of the grip by means 
of a spring F, which surrounds the handle 
bar and normally holds the clutch - collar 
against the grip. 
Instead of making the ratchet-teeth in the 
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manner shown in the drawings it might be 
desirable in some cases to make the teeth in 
the form of a clutch, so that the grip could 
not be rotated in either direction without 
pressing the collar F backward. When, how 
ever, the teeth are made as ratchet-teeth, as 
shown in Fig. 4, the grip may be rotated in 
One direction without touching the collar F; 
but when it is desired to rotate the grip in 
the opposite direction the collar F? should be 
pressed backward by the thumb. By this 
means it is possible to turn the drum Flso as 
to wind the portion D' of the strap D" thereon. 
or to unwind it therefrom, as desired. The 
spring D, by which the strap - carrying or 
power drum is controlled, is of such strength 
that it will wind all of the strap thereon which 
it is possible to unwind from the drum E. It 
is evident that if considerable of the strap D' 
is wound upon the power-drum said drum will 
be of greater diameter than when the storing 
drum F carries considerable of the strap. 
In such cases the driving-gear by which the 
bicycle is propelled will be more powerful 
than when only a small part of the strap is 
upon the power-drum, the bicycle being, in 
effect, of a lower gear, but having more power. 
By thus varying the amount of the strap which 
is stored upon the power-drum the gear of 
the bicycle may be changed to anything with 
in wide limits, and it is possible to cause this 
variation while the rider is upon the bicycle. 
The exact mechanism by which the strap 

is applied to rotate the bicycle may be varied 
considerably without changing the essential 
feature of the design-as, for instance, the 
links E, by which the pedals are carried upon 
the frame, may be dispensed with, as indi 
cated in Figs. 13, 14, and 15. In this case the 
pedal dl is swung immediately beneath a cas 
ing d', which carries a pulley e°, over which 
the strap passes as a loop. By this means 
the travel of the strap is made twice that of 
the pedal, and the speed desired is secured 
either by a less number or by smaller drums 
than in the form shown in Fig. 1, in which the 
travel of the strap D" is equal to the movement 
of the pedal. The strap is prevented from en 
tanglement by the intervention of a guide or 
shield a”. One end of the strap runs upward 
to the pulley which immediately rotates the 
friction driving-wheel B°, while the other end 
passes to the storage-drum located within a 
casing f, which in this case is operated in a 
manner slightly different from that pre 
viously described. This drum f' is shown in 
detail in Figs. 10 and 11. As therein shown, 
tWO drums are used, each one controlling the 
Strap connected with the pedal upon its par 
ticular side. Each drum is provided with 
ratchet-teeth f', which are engaged by a tooth 
upon a lever f. The shaft of the drum ex 
tends through the end of the casing and has 
a grip-wheelf secured thereto, by which the 
strap may be wound up when desired. These 
drums being located just back of the bicycle 
head may be easily engaged by either hand 

3 

when desired to wind up the strap, and thus 
to increase the effective gear of the bicycle. 
When it is desired to decrease the gear, the 
wheel f may be engaged by the hand to 
check too rapid a backward motion and the 
lever f raised by engaging it with a finger of 
the same hand. The spring located in what 
corresponds with the crank-hanger of the 
ordinary bicycle will wind up the strap D'as 
fast as it is released from the storage-drum 
f'. A slightly-modified form of pedal is also 
shown in Fig. 9, in which the lower link E of 
the set which supports the pedal has an ex 
tension to which the pedal d is secured. 
The mechanism shown in Fig. 14 by which 

the sleeves or cylinders C are connected with 
the friction driving-wheel B° is substantially 
the same as that previously described and 
shown in Fig. 2. 

Fig. 9 illustrates the manner in which the 
strap-driving mechanism may be applied to 
the axle of the rear driving-wheel of the bi 
cycle. In this case the friction driving-wheel 
B (shown in Figs. 1 and 13) is dispensed with, 
and the strap is carried to the rear wheel of 
the bicycle. 

Fig. 12 is a section through the parts shown 
in Fig. 9. In this construction the clutches 
are transferred from the position formerly 
described to the hub of the rear Wheel. The 
drum O', which is mounted upon the rear 
wheel, has a strap h, which passes forward 
through the portion A of the frame to the 
drum O', which is mounted upon a shaft lo 
cated at a point corresponding with the posi 
tion of the crank-hanger of the usual bicycle. 
Alongside of the drum O' and, in effect, form 
ing a part thereof is a second drum O, which 
has a strap h' passing upwardly through a 
casing P, which takes the place of the upper 
rear forks of the bicycle. Located above the 
wheel B is a shaft upon which is mounted a 
drum O°, over which the strap h' passes. 
The spring D, by which the strap is wound 
upon the drums when the pedal rises, is lo 
cated at this point and is connected by one 
end with the drum O and by the other end 
with a transverse shaft ac. Upon this shaft 
are mounted two clutches I, which consist of 
two parts, a central disk and an outer ring, 
which are grooved upon their adjacent sur 
faces and have balls in said groove. The 
outer ring is connected with levers J, which 
are pivoted by one end to the framework of 
the bicycle and have two links J connected 
thereto in such manner as to form a toggle 
joint, by which the clutches may be forced 
outward against the inner surface of the case 
within which the spring D is mounted and 
which is secured to the drum O. The adja 
cent surfaces of the clutches and the spring 
case are provided with supplementary pro 
jections and recesses by which the two may 
be locked together when desired. The two 
clutches I are normally held apart by a spring 
I', which surrounds the centralshaft and bears 
against their inner surfaces. The clutches 

95 

OO 

Io5 

II. ? 

II 5 

I 2 ? 

I25 



O 

are pulled toward the center by means of the 
two links J and the controlling-rod J°, which 
passes forward and is secured to a lever J, 
mounted upon the upper side of the tube A 
of the frame just back of the bicycle-head. 
When this lever is thrown in one position, 
the clutches are engaged with the spring 
cases and the two pedals are connected posi 
tively, so that one must move up when the 
other moves down. To obtain this result, the 
strap h", which leads from the drum O to the 
drum O, is wound upon opposite sides of the 
drum at Opposite sides of the wheel-that is, 
on one side of the wheel it runs upon the 
drum at its forward edge and at the other 
side of the wheel it runs upon the drum O° at 
its rear edge, as indicated by the dotted lines 
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in Fig. 9. It will be obvious that the straps 
?t and D' practically form a single strap, hav 
ing its intermediate portion secured to the 
auxiliary drums O' and O. The strap h, by 
which power is communicated from the ped 
als to the driving-wheel B, passes upon the 
drum O. Alongside of the drum O and con 
nected thereto so as to rotate with it is a drum 
O', upon which the strap D', which leads to 
the pedals and from thence to the storing 
drum, is mounted. 
The storing-drums Ofare mounted just for 

Ward of the drums O, and the two drums Of 
for the two sides are secured to the same shaft 
so that both turn together. The straps D' 
are connected by their ends to the drums 
O' and O', the pedal being placed in the loop 
between either in the manner shown in Figs. 
1 or 13. On the central portion of the shaft, 
carrying the drums O, is secured a drum O, 
upon which is mounted the strap O', which 
leads to a storage-drum mounted to operate 
in any of the manners described. By this 
construction a single storage-drum and strap 
is sufficient to adjust the gear on both sides 
of the bicycle. 
Another modification which, however, em 

bodies the same principles is shown in Figs. 
16, 17, and 18. In these figures the pedal is 
at One end of the strap D' instead of between 
the ends thereof, thus increasing the power, 
but decreasing the speed over the form shown 
in Figs. 13, 14, and 15. This strap passes over 
a pulley G, upon the shaft g of which is con 
nected a second pulley G", which carries a 
strap H, which leads over a pulley G° upon a 
shaft located above the shaftg. To one side 
of the pulley G° is secured another pulley G, 
which carries a strap H", leading to a drum G, 
to the side of which is secured a casing con 
taining the spring D'by which the straps are 
Wound upon their drums and the pedals 
raised. The shaft upon which this casing and 
the drums G are mounted also carries the 
clutching mechanism, previously described, 
by which the two pulleys may be connected, so 
as to make a positive and alternating connec 
tion between the two pedals, so that one pedal 
must go up when the other goes down. The 
clutch mechanism connecting the driving 
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drums with the fiction-wheel B is mounted 
within the hub of said friction - wheel, as 
clearly shown in Fig. 17. The storage-drum 
in this form is connected with the pedal, as 
clearly shown in Fig. 18. In this construc 
tion the pedal di has a casing L secured above 
the same and containing a drum adapted to 
have the strap D wound thereon. This drum 
may be provided with a spring, so as to re 
wind the strap thereon, if desired, or the strap 
may be wound thereon by turning the drum 
by hand. The drum is provided with a ratchet 
wheel L', which is engaged by a pawl L', so 
as to prevent the strap from rewinding un 
less the pawl L is disengaged. The other 
features of this construction are the same as 
have previously been described in connection 
with the other figures. 
The form of the frame shown in Figs. 13 

and 16 is slightly different from that previ 
ously described. In these figures the seat 
mast is shown as divided into two parts A 
and A', which at their point of union support 
the friction driving-wheel Bº and are con 
nected with the head by a tube A'. 
The mechanism herein described enables a 

rider to vary the gear of his bicycle to corre 
spond With the condition of the roads over 
which he is running. When the roads are 
hilly, the rider can change the driving mech 
anism to a low gear, and thus mount the hills 
easily. When the road is level, the bicycle 
can be changed to a high gear, thus enabling 
speed to be made. This change can in all 
cases be made without stopping the wheel, 
and the changes can be made not to any one 
of two gears, but to any gear within the limit 
of the bicycle. The driving mechanism is 
also entirely incased, so that dust cannot get 
at it. m 

Having thus described my invention, I 
claim as new and desire to secure by Letters 
Patent 

1. A driving mechanism comprising a 
power-drum having a clutch driving device, 
a strap connection having one end secured to 
and Winding upon and off said drum, an aux 
iliary drum on which an intermediate portion 
of said strap winds at one end and off which 
it winds at the other end to vary the diame 
ter of the strap on said auxiliary drum and 
consequently the speed or power, said drum 
also forming a means for projecting a portion 
of the strap sidewise from the frame and clear 
of the operator's legs, a stirrup secured to and 
supported by another portion of said strap 
and by which the strap is unwound from the 
power-drum to rotate it in one direction, and 
means for reversing the motion of said power 
drum to wind the strap thereon, substantially 
as described. 

2. A driving mechanism comprising a 
power-drum having a clutch driving device, 
a strap connection having one end secured to 
and Winding upon and off said drum, means 
for Securing and holding stationary the other 
end of the strap, a stirrup having a roller 
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journaled therein immediately over the foot 
opening of the same, and about which an in 
termediate portion of the said strap passes, 
and by means of which and of said stirrup 
the said strap is unwound from the power 
drum to rotate it in one direction, and means 
for reversing, the motion of the power-drum 
to wind the strap thereon, substantially as 
described. 

3. A driving mechanism comprising a 
power-drum having a clutch driving device, 
a strap connection having one end secured to 
and winding upon and off said drum, means 
for securing and holding stationary the other 
end of the strap, a set of jointed links pivot 
ed at one end of the set to the frame and car 
rying a stirrup or pedal having a roller or pull 
ley journaled therein at the other end of the 
set and about which an intermediate portion 
of the said strap passes and by means of 
which the said strap is unwound from the 
said drum to rotate it in one direction, and 
means for reversing the motion of said drum 
to wind the strap thereon, substantially as 
described. 

4. A driving mechanism comprising a 
power-drum having a clutch driving device, 
a strap connection having one end secured to 
and winding upon and off said drum, means 
for securing and holding stationary the other 
end of the strap, a set of tubular jointed links 
having guide rollers or pulleys at their joints 
and pivoted at one end of the set to the frame 
and carrying a stirrup or pedal having a roller 
or pulley journaled therein at the other end 
of the set, an intermediate portion of said 
Strap passing about said rollers or pulleys 
and through said tubular links, by means of 
which the said strap is unwound from said 
drum to rotate it in one direction, and means 
for reversing the motion of said drum to wind 
the strap thereon, substantially as described. 

5. A driving mechanism comprising a 
power-drum having a clutch driving device, 
a strap connection having one end secured to 
and winding upon and off said drum, means 
for securing and holding stationary the other 
end of the strap, an auxiliary drum for pro 
jecting the strap clear of the frame on which 
drum portions of said strap wind, said drum, 
by the differing diameters of its end, afford 
ing means for meeting varying requirements 
of speed and power, a set of tubular jointed 
links having guide rollers or pulleys at their 
joints and pivoted at one end of the set to the 
frame, and carrying a stirrup or pedal hav 
ing a roller or pulley journaled therein at the 
other end of the set, an intermediate portion 
of said strap passing about said rollers or 
pulleys and through said tubular links by 
means of which the said strap is unwound 
from said power-drum to rotate it in one di 
rection, and means for reversing the motion 
of said power-drum to wind the strap there 
on, substantially as described. 

6. A driving mechanism having duplicate 
sets of driving means located upon each side 

of the part to be driven and each comprising 
a power-drum having a clutch driving device, 
a strap connection having one end secured to 
and winding upon and off said drum, means 
for securing and holding the other end of the 
Strap connection, a footpiece engaging Said 
strap connection and supported thereby and 
by which the strap is unwound from said 
drum to rotate it in one direction and means 
for positively connecting the duplicate sets of 
driving means to work reciprocally, so that 
the unwinding of the strap from the power 
drum on one side will wind the strap upon the 
power-drum on the other side, substantially 
as described. 

7. A driving mechanism having duplicate 
sets of driving means located upon each side 
of the part to be driven and each comprising 
a power-drum having a clutch driving device, 
a strap connection having an end secured to 
and winding upon and off said drum, means 
for securing and holding the other end of the 
strap connection, a footpiece engaging said 
strap connection and supported thereby, by 
which the strap is unwound from said drum to 
rotate it in one direction, and means whereby 
the duplicate sets of driving means can be 
positively connected to work reciprocally, so 
that the un winding of the strap from the 
power-drum on one side will wind the strap 
upon the power-drum on the other side; or 
can be disconnected to work separately, so 
that each set is independent of the other en 
tirely at the will of the operator, substan 
tially as described. 

S. A variable - speed driving mechanism, 
comprising a power-drum, means for impart 
ing the forward motion of said drum to the 
part to be driven, a strap connection having 
one end secured to and winding upon and off 
said drum, a storage device receiving and 
holding the other end of the strap normally 
stationary, by which the amount of strap 
wound upon said power-drum is controlled, a 
footpiece engaging said strap connection and 
supported thereby, by which the strap is un 
wound from said power-drum to rotate it in 
one direction, and means for reversing the 
motion of the power-drum to wind the strap 
thereon, substantially as described. 

9. A variable - speed driving mechanism 
having duplicate sets of driving means lo 
cated upon each side of the part to be driven, 
and each comprising a power-drum having a 
clutch driving device, astrap Connection hav 
ing one end secured to and winding upon and 
off said drum, a storage device receiving and 
holding the other end of the strap normally 
stationary and by which the amount of strap 
wound upon the power-drum is controlled, a 
footpiece engaging said strap connection and 
supported thereby, by which the strap is un 
wound from the power-drum to rotate it in 
one direction, and a drum-reversing device, 
whereby the duplicate sets of driving means 
can be positively connected to work recipro 
cally, so that the unwinding of the strap from 
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the power-drum on one side will wind the its respective side for causing the return 
strap upon the power-drum on the other side; 
or can be disconnected to work separately, 

O 

2 ? 

3 

45 

so that each set is independent of the other 
at the will of the operator, substantially as de 
scribed. 

10. A drum-reversing device, comprising 
duplicate spring-drums having strap connec 
tions with duplicate sets of power-drums lo 
cated upon each side of the part to be driven, 
said straps winding upon and off the respec 
tive drums on each side, duplicate spring 
pressed clutches sliding upon splines or feath 
ers upon a common shaft and having teeth 
adapted to engage similar teeth on said spring 
drums, by means of which the said spring 
drums and the power-drums are positively 
connected to work reciprocally or discon 
nected to work independently, and means for 
operating the said clutches with toggle-levers 
and handpieces conveniently located, sub 
stantially as described. 

11. A clutch driving device, comprising a 
series of radial links pivoted at their inner 
ends to an axial sleeve extension of a power 
drum and at their outer ends carrying fric 
tion-blocks adapted to engage a suitable ex 
tension of the part to be driven, said friction 
blocks being forced into engagement with 
Said sleeve extension upon the forward Imo 
tion of said power-drum by the inertia of said 
links and blocks, by means of which the for 
ward motion of the power-drum is imparted 
to the part to be driven, said links being piv 
(bted intermediate of their ends to annular 
disks, by which the links are supported at 
equal distances apart and additional inertia 
obtained to force the said friction-blocks into 
engage li1 ent; the engaging faces of said blocks 
being formed to be freed from the sleeve ex 
tension upon a cessation or reversing of said 
motion of said power-drum, substantially as 
described. 

12. A storage device, comprising a storage 
drum journaled within an appropriate casing 
conveniently located, a strap connection hav 
ing one end secured to and winding upon 
said drum, a power-drum to which the other 
end of the strap is secured and upon which 
it winds, a hand engageable rotative mem 
ber or grip connected with said storage-drum 
to turn the same forward and backward to 
wind and unwind the strap thereon, and a 
ratchet-and-pawl locking arrangement, where 
by the storage-drum is normally held station 
alry and the amount of strap wound upon the 
power-drum controlled and consequently the 
speed and power. 

13. In a driving mechanism, the c?mbina 
tion with duplicate clutch driving devices lo 
cated on each side of and arranged to impart 
forward motion to, the part to be driven, and 
pedals having independent driving connec 
tions each with the clutch driving device on 
its respective side, of duplicate spring-drums 
conveniently located and each operatively 

stroke, and means by which the said spring 
drums and two sets of driving means may be 
united to work reciprocally or be disconnect 
ed to work separately and independently at 
the will of the operator, substantially as de 
scribed. 

- 14. In a driving mechanism, the combina 
tion, with a driving-wheel and a friction 
wheel engaging the driving-wheel, of a power 
drum having a clutch driving connection with 
said friction-wheel, a strap connection hav 
ing one end secured to and winding upon and 
off said drum, means for securing and hold 
ing the other end of the strap normally sta 
tionary, a footpiece engaging said strap con 
nection and supported thereby, by which the 
strap is unwound from said drum to rotate itin 
one direction, and means for reversing the 
motion of said drum to wind the strap thereon, 
substantially as described. 

15. In a bicycle, the combination, with a 
hollow handle-bar and a drum mounted in a 
casing carried by the handle-bar, of a grip 
mounted to turn on the handle-bar, and pro 
vided with ratchet-teeth at its inner end, a 
spring-pressed collar sliding upon a spline or 
feather on the handle-bar, and provided with 
teeth to engage the teeth of the grip, and a 
flexible shafting in the hollow handle-bar 
connecting the outer end of the grip with 
the drum, substantially as described. 

16. In a bicycle, the combination with the 
frame carrying the front wheel, a friction 
wheel and the saddle, of levers in which the 
axle of the rear wheel is mounted, of the rear 
fork having its upper end pivoted to the upper 
part of the frame and the lower ends of its 
fork to the rear ends of the said levers, and 
rear braces pivoted to the forward ends of the 
said levers and to the rear lower portion of 
the frame, substantially as herein shown and 
described. 

17. A variable-speed driving mechanism, 
Comprising a power-drum, means for impart 
ing the motion of the drum to the part to be 
driven, a strap having one end secured to the 
drum and winding upon the same, a storing 
drum to which the other end of the strap is 
secured and upon which more or less of the 
Strap can be Wound, said storing-drum being 
normally stationary, a pedal connected with 
and supported by the strap and by which the 
said strap is unwound from the power-drum 
to rotate it in one direction and without ef 
fecting the movement of the storing-drum, 
and means for turning the power-drum in the 
opposite direction to wind the strap thereon, 
Substantially as described. 

18. A variable-speed driving mechanism, 
comprising a spring-power drum having a 
clutch mechanism, a strap having one end 
Secured to the said drum and winding upon 
the same, a normally stationary storing-drum 
to which the other end of the strap is se 
Cured, means for rotating the storing-drum 

connected with the clutch driving device on to wind a portion of the strap thereon, and 
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a pedal connected with and supported by the 24. A bicycle driving mechanism, compris 
strap between the said drums and by which king a set of tubular jointed links having guide 
the strap is un wound from the power-drum 
to rotate it, in one direction and without ef 
fecting the movement of the storing-drum, 
substantially as described. 

19. A variable-speed driving mechanism, 
comprising a spring-power drum having a 
clutch mechanism, astrap having one end se 
cured to said drum and winding thereon, a 
normally stationary storing-drum to which 
the other end of the strap is secured, means 
for rotating the storing-drum to wind a por 
tion of the strap thereon, and jointed links 
arranged between the said drums, the lower 
most link carrying a pedal and a roller about 
which the strap from the power-drum to the 
storing - drum passes, substantially as de 
scribed. 

20. A variable-speed driving mechanism, 
comprising a spring-power drum having a 
clutch mechanism, a strap having one end se 
cured to the said drum and winding thereon, a 
Storing-drum to which the other end of the 

pulleys at their joints, and pivoted at one end 
of the set to the frame and carrying a pedal 
at the other end of the set, a flexible band or 
strap passing through the links and having 
one end secured to a support, and a pulley 
carrying the other end of the band and hav 
ing a ratchet or clutch driving connection 
with the bicycle driving-wheel, substantially 
as described. ? 

25. A bicycle driving mechanism, compris 
ing a set of jointed links pivoted at one end 
of the set to the frame and carrying a pedal 
at the other end of the set, a pulley having a 
ratchet or clutch driving connection with the 
bicycle driving-wheel, a strap having one 
end secured to said pulley, and a storage 
drum receiving the other end of the strap 
and adapted to be normally held stationary, 
the strap intermediate the pulley and drum 
being engaged by the pedal, substantially as 
described. 

26. Albicycle driving mechanism, compris 
strap is secured and upon which a portion of ing a set of tubular jointed links having 
the said strap can be wound to vary the 
amount of strap on the power-drum, and hol 
low jointed links through which the said 
strap passes, the lower link carrying a pedal 
and a roller about which the strap passes, sub 
stantially as described. 

21. A variable-speed driving mechanism, 
comprising a spring-power drum having a 
clutch mechanism, a strap having one end se 
cured to the drum and winding thereon, a 
storage-drum mounted upon the head of the 
frame and upon which a portion of the strap 
can be wound to vary the amount of strap on 
the Winding-drum, means for operating the 
storing-drum from the grip of the handle-bar, 
and jointed hollow links through which the 
Said strap passes, the lower link carrying a 
pedal, and a roller over which the strap passes, 
Substantially as described. 

22. A variable-speed driving mechanism 
for bicycles, comprising a friction-wheel en 
gaging the rear wheel, a spring-drum having 
a clutch connection with the friction-wheel, 
a strap having one end secured to the drum 
and Winding thereon and its other end secured 
to a support, and hollow jointed links pivoted 
to the frame and carrying a pedal at one end 
and a roller over which the said strap passes, 
substantially as described. 

23. A variable-speed driving mechanism 
for bicycles, comprising a friction-wheel en 
gaging the rear wheel, a spring-drum having 
a clutch connection with the friction-wheel, 
a strap having one end secured to the drum 
and winding thereon, a storing-drum to which 
the other end of the strap is secured, means 
for rotating the storing-drum to wind a por 
tion of the strap thereon, and hollow jointed 
links pivoted to the frame, and through which 
the strap passes, the lower link carrying a 
pedal and a roller over which the strap passes, 
substantially as described. 

guide-pulleys at their joints and pivoted at 
one end of the set to the frame, a pedal car 
ried by said links at the other end of the set, 
a pulley having a ratchet or clutch driving 
connection with the bicycle driving-wheel, 
a strap connected with said pulley to wind 
thereon, a storage-drum receiving the other 
end of the strap, and a strap intermediate 
the pulley and drum passing through the 
tubular links and about the pedal, substan 
tially as described. 

27. A bicycle, comprising a drum having a 
ratchet or clutch driving connection with a 
ground-wheel of the bicycle, a strap winding 
upon and off of said drum, means for wind 
ing the strap on said drum, a pedal or foot 
piece engaging said strap, a storing-drum lo 
cated on the bicycle-head and receiving the 
other end of the strap, a hand-engageable 
rotative member or grip connected with the 
storing-drum to turn it and a ratchet-and 
pawl locking device for said drum for lock 
ing it stationary, substantially as described. 

28. A bicycle, comprising a drum having a 
ratchet or clutch driving connection with a 
ground-wheel of the bicycle, a strap winding 
upon and off of said drum, means for wind 
ing the strap upon said drum, means with 
which the other end of the strap is secured 
and by which the amount of strap wound 
upon the drum is controlled, and a stirrup 
or pedal having a pulley or roller engaging 
the strap intermediate its ends, substantially 
as described. 

29. A bicycle, having duplicate sets of driv 
ing means located one on each side thereof 
and each comprising a drum having a ratchet 
or clutch driving connection with a ground 
wheel of the bicycle, a strap winding upon 
and off of said drum, means for securing and 
storing the other end of the strap, a stirrup 
having a pulley or roller-journals therein 
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immediately over the foot-opening of the 
stirrup and engaging a loop of the strap, and 
means for connecting the two sets of driving 
devices, whereby the unwinding of the strap 
from one drum will wind the strap upon the 
other drum, substantially as described. 

30. A bicycle, having duplicate sets of driv 
ing meanslocated one upon each side thereof, 
and each comprising a drum having a ratchet 
or clutch driving connection with a ground 
wheel of the bicycle, a strap winding upon 
and off of said drum, a pedal or footpiece 
engaging said strap, a storing-drum located 
on the bicycle-head and receiving the other 
end of the strap, and a positive connection 
between the duplicate sets of driving mechan 
ism, whereby the withdrawal of the strap 
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from one driving-drum will wind it upon the 
other, substantially as described. 

31. A bicycle, having duplicate sets of driv 
ing means located upon each side thereof, and 
each comprising a drum having a ratchet or 
clutch driving connection with a ground 
wheel of the bicycle, a strap winding upon and 
off of said drum, a pedal or footpiece engag 
ing said strap, a storing-drum located on the 
bicycle-head and receiving the other end of 
the strap, and a connection between the two 
sets of driving mechanisms containing a 
clutch by which they may be positively con 
nected to work reciprocally or be disconnected 
to work separately, substantially as described. 

32. In a bicycle, the combination with the 
frame, a spring-pulley, and means for operat 
ing the rear or drive wheel therefrom, of a 
strap having one end secured to the said pull 
ley, a second pulley on the frame near the 
head thereof, and to which the other end of 
the strap is secured, means for operating the 
second pulley to wind the strap thereon, a 
pedal, and hollow links connecting the pedal 
with the frame and provided with pulleys, 
over which the strap in its passage through 
the said links to the second pulley passes, 
substantially as described. 

33. In a bicycle, the combination with the 
rear wheel, and a friction-wheel engaging the 
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rear wheel, of a spring-pulley, a clutch connec 
tiom between the pulley and friction-wheel, a 
strap having one end secured to the pulley, 
a second pulley to which the other end of the 
strap is secured, said pulley being normally 
held stationary, means for turning the sec 
ond pulley to wind a portion of the strap 
thereon, and a pedal carried by the strap for 
reciprocating it to turn the spring-pulley, 
substantially as described. 

34. In a bicycle, the combination with the 
frame, the rear wheel, and a friction-wheel 
engaging the rear wheel, of a spring-pulley, 
a clutch connection between the pulley and 
friction-wheel, a second pulley to which the 
other end of the strap is secured, means for 
rotating the second pulley to wind the strap 
thereon, a pedal, and hollow links connect 
ing the pedal with the frame and provided 
with pulleys, the said strap passing from the 
spring-pulley through the links and the for 
Ward brace of the frame to the second pulley, 
substantially as described. . 

35. In a bicycle driving mechanism, the 
combination with a driving-wheel, and a driv 
ing-pulley, of a series of links pivoted to the 
pulley, friction-blocks at the outer ends of 
the links and adapted to engage the hub of 
the driving-wheel, and means for supporting 
the links and blocks at regular distances 
apart, substantially as described. 

36. In a bicycle driving mechanism, the 
combination with a driving-wheel having an 
axial sleeve and a flange on its hub, and a 
driving-pulley mounted on the sleeve of the 
driving-wheel, of a series of radial links piv 
oted at their inner ends to the pulley, friction 
blocks secured to the outer ends of the links 
and adapted to engage the inner surface of 
the flange of the driving-wheel, and a ring to 
which the outer ends of the arms and the 
blocks are pivoted, substantially as described. 

GEORGE MUNN TLILIBURN. 
Witnesses: 

JAMES W. GILLIES, 
ALONZO BEDELL. 
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