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To all, Luhon, it nay conce77: 
Be it known that we, GEORGE W. MEIGs 

and EDWARD LEYDEN, citizens of the United 
States, residing at Reading, in the county of 
Berks, State of Pennsylvania, have invented 
certain Improvements in Crank Mechanisms, 
of which the following is a specification. 
This invention relates particularly to crank 

mechanisms in which the crank-shaft is ro 
tated by power strokes applied in one direc 
tion only and alternately on two cranks-as, 
for instance, in bicycles or other velocipedes. 
In crank mechanisms of this class the length 
of the crank is necessarily limited, so as to 
provide a convenient swing for the operator, 
and the leverage at which the power is ap 
plied is correspondingly limited. 
The object of our invention is to provide a 

simple and practical mechanism by means of 
which an increased leverage will be secured 
during the power stroke of the operator with 
out increasing the total movement of the 
swing, and at the same time to give a “lead’ 
to the beginning of each power stroke which 
will avoid any “dead-centers.’ Heretofore 
eccentrically-pivoted levers have been used 
to operate upon the cranks for the purpose of 
increasing the leverage during the power 
stroke; but they have not been so arranged as 
to dispense with the use of slotted connec 
tions, as in the improved construction here 
inafter described, the novel features of which 
are pointed out in the subjoined claims. 

Figure 1 is a side elevation, and Fig. 2 a. 
partial cross-section, of a portion of a bicycle 
having our improvements applied thereto. 
Figs. 3, 4, 5, and 6 are diagrams showing the 
relative positions of the cranks and their op 
erating-levers at four different points in the 
stroke. Fig. 7 shows a modified construction, 
and Figs. 8, 9, 10, and 11 show the relative 
positions of the operating-levers and the fixed 
cranks at different points with this arrange 
ment. - 

Referring to Figs. 1 and 2, A A represent 
the front forks, a CL the fork ends, B the axle, 
and b the hub, of a bicycle. Crank C, formed 
with supplemental arms c', are secured to the 
end of the axle in the usual manner; but in 
stead of being provided with pedals by means 
of which to apply rotating power thereto each 

is operated by means of an eccentrically-piv 
oted lever D, to which the power is applied. To 
each operating-lever D is pivoted at d a rock 
ing arm D', one end of which is connected ate' 
by a link E with the main crank-arm C, while 
its opposite end is connected at f' to another 
link F, pivoted also at f to the supplemental 
crank-arm c'. The lever D is formed with a 
circular yoke portion d', which rides upon the 
periphery of the projecting portion a of each 
forked end, and is retained in place thereon 
by a plate g’ and a central screw g. As illus 
trated, this center g is forward of the axle 
center and below it. The operation as thus 
arranged is clearly indicated in Figs. 3, 4, 5, 
and 6. In these figures the cranks C and op 
erating-levers D are indicated by mere lines, 
those on the opposite side of the wheel being 
dotted. The circle made by the pin d around 
the centerg may represent the path of the 
operating-force. 
In Fig. 3 the positions of the parts corre 

spond with those in Fig. 1. It will be noticed 
that the “near’ lever D is sufficiently ahead 
of the vertical line of the far lever on the op 
posite end of the axle to permit a lead and 
overcome the dead-center. It will be noticed, 
also, that the center of the axle B lies be 
tween the pin d of the lever D and the center 
g of the latter, around which the pin d rotates 
at a fixed distance, and that it is therefore 
acting upon the axle at less than the average 
leverage, though not at the minimum. 

In Fig. 4 the axle is represented as having 
made a quarter-turn, and it will be seen that 
the pin d has moved over considerably less 
than one-quarter of its circular path and that 
it is now operating at about its average lever 
age, being nearly equally distant from the 
axle-crank B and centerg. The rock-arm D, 
turning upon the center d, has increased the 
distance between said center and the ende 
of the crank C, the crank-arm c' serving as a 
fulcrum through the medium of the link F. 

In Fig. 5 the near lever D is in the vertical 
dependent position in which the far lever is 
shown to be in Figs. 1 and 3, while the far le 
ver has in its turn assumed the position of 
lead. It Will be noticed that this has been 
accomplished by reversing the angle of the 
levers with relation to each other, the far le 
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ver turning sufficiently faster to gain the po 
sition of lead while the near lever has been 
acting at greatly-increased leverage. 
In Fig. 6 the near lever is on its idle return 

movement, the rotary power being applied to 
the opposite crank and its leverage is quickly 
reduced to the minimum. In the last quar 
ter-turn, which brings it back to the position 
of lead shown in Figs. 1 and 3, the point of 
minimum leverage is passed and the power 
stroke begins again with an increasing lever 
age, as already described. 
The advantage of operating the crank 

through the medium of eccentrically-pivoted 
levers consists in increasing the average le 
verage during the power-stroke at the ex 
pense of the idle return stroke. 

mum leverage be exerted during the earlier or 
later portion of the power-stroke, and though 
we have shown the greater leverage in the 
later portion of the stroke, this may be readily 
changed, if desired, by placing the center g. 
above instead of below the crank-center. 

In the modified construction shown in Fig. 
7 the arrangement has been changed so as to 
secure the greater leverage during the earlier 

The rocking arm D' portion of the stroke. 
has also been dispensed with and substan 
tially the same effect produced as with the 
former construction, as will be seen upon in 
spection of the diagram, Figs. 8, 9, 10, and 11, 
corresponding with Figs. 3, 4, 5, and 6 of the 
previous construction. 
In either of the constructions shown it will 

It is com 
paratively unimportant whether the maxi 
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given an amount of lead, which throws it 
somewhat past the dead-center and into posi 
tion to be at once operated upon in the same 
direction, thus permitting a continuous exer 
cise of effective rotating-power upon one le 
ver or the other. There being no sliding con 
nections between the parts, the bad effect of 
dirt which would otherwise tend to make the 
thanism practically unsatisfactory is not 

elt. 
Having thus fully described our invention, 

we do not limit ourselves to the particular 
constructions specifically set forth; but 
What we claim is 
1. In a crank mechanism for velocipedes or 

equivalent purposes, the combination, with 
cranks fixed to the rotary shaft, of eccentric 
ally-pivoted rotary operating-levers and links 
pivotally connected at opposite ends to said 
levers and cranks, respectively, substantially 
as and for the purpose set forth. 

2. In a crank mechanism for velocipedes or 
equivalent purposes, the combination, with 
cranks fixed to the rotary shaft, of eccentric 
ally-pivoted rotary operating-levers, rocking 
arms pivoted to said operating-levers, and 
links F and F, connecting the opposite ends 
of said rocking-arms to the fixed cranks, sub 
stantially as and for the purpose set forth. 
In testimony whereof we affix our signatures 

in presence of two witnesses. 

GEORGE W. MEIGS. 
EDWARD LEYDEN. 

Witnesses: 
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JAMES A. O’REILLY, 
H. A. ZIEBER. 

be noticed that at the end of a power-stroke 
upon one lever the opposite lever has been 

  


