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(57) ABSTRACT 

Mechanical improvement consisting of providing with a 
modular configuration a pedaling System without cycle dead 
centers based on independent cranks that by means of links 
moves a power plate Separated from and parallel to the 
bottom bracket spindle; The above mentioned modular 
configuration brings a Substantial optimization in mainte 
nance and after-Sales jobs as well, which are the principal 
obstacles for the industrialization and marketing of this type 
of mechanisms, besides a reduction is achieved in the 
number of pieces, as well as considerable advantages in the 
industrialization and in the final price of the product; and 
finally, there is achieved a minor friction that redounds to a 
major mechanical efficiency and therefore to a major Sports 
yield for the user. 
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Fig. 4: 
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Fig.5: 
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MODULAR CONFIGURATION FOR PEDAL DRIVE 
SYSTEMS BY MEANS OF INDEPENDENT 
CRANKS WITH NO DEAD CENTER 

0001. The present invention contains a series of mechani 
cal improvements, mainly applicable to bicycles, concerning 
the use and manufacture of a pedaling System based on the 
elimination of the cycle dead centers, whose operation at 
biomechanical level has proved to be better than that of 
conventional cranks and chain wheels on bicycles. 
0002 This optimized pedaling biomechanics makes use 
of independent cranks, So that each crank moves more 
Slowly during pedal downstroke than during pedal upstroke, 
whereby it is ensured that both cranks never coincide at the 
pedaling dead centers, one top and the other bottom. The 
result of this kinematics is that the force that the system 
requires of the legs during pedal downstroke, when the knee 
is extended, is greater than during its ascent, when the knee 
is flexed, which matches up better to the thrust potential of 
the leg muscles during the cycle. 
0003. With regard to said pedaling system, which makes 
use of this optimized biomechanics and in respect of whose 
mechanical configuration the improvements to be patented 
will be set forth herein, it is the case of a mechanism that 
replaces the conventional bottom bracket and cranks and 
which may be coupled to the bottom bracket shell of 
bicycles and the like. It consists mainly of: 

0004. A bottom bracket spindle with the bearings 
and the Support needed for it to be coupled to Said 
bottom bracket shell; 

0005. A power plate, which turns at its center around 
a axis Separated from and parallel to the bottom 
bracket Spindle and which is the System power 
output, normally coupling chain wheels, although it 
may also be via a belt or Some other drive means, 

0006 An eccentric Support, attachable to the bottom 
bracket shell by one of its sides and which has the 
function of providing Support for this power plate 
with freedom of rotation; 

0007 Two independent cranks: the first is free 
turning in relation to the bottom bracket Spindle and 
is positioned at the Side of the power plate; and the 
Second is integral with Said Spindle and is located at 
the opposite end of Same; 

0008. A transfer arm, anchored to the bottom 
bracket Spindle and positioned on the Side of the 
power plate, which is integral with Said Second crank 
by means of the bottom bracket Spindle; and 

0009. Two links, the first connected by one of its 
ends to the aforesaid first crank and by the other end 
to the aforesaid power plate, and the Second con 
nected by one of its ends to the aforesaid transfer arm 
and by the other end to the power plate, being these 
four joints per Swivel pin, with the two joints cor 
responding to the power plate being positioned at 
opposite points of Said plate. 

0010. Due to this configuration, when the power plate 
rotates at constant Speed, the cranks will vary their speed 
and, therefore, their relative gearing or drive ratio. This is 
due to the offsetting of Said plate Since, as it turns, it causes 
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the effective distance to vary, whereby each link connects 
the power plate to its crank or transfer arm. Insofar as 
biomechanics is concerned, with this System we achieve 
higher levels of pedaling power and consistency, leSS car 
diovascular effort, and a lower fatigue level at the knee joint. 
0011 Said links can be arranged in such a way that each 
power plate Swivel pin goes behind the corresponding 
Swivel pin on the first crank and the transfer arm, in which 
case they act as pullers, or in the opposite disposition, as 
pushers. The resultant biomechanics of both configurations 
is different, as each one has its advantages, although in 
comparison with the conventional pedaling System their 
differences may be considered insignificant Since everything 
Stated So far is valid in both cases. 

0012 Hereafter when we refer to said pedaling system 
we will call it: the Reference Mechanical System (RMS), 
and by way of example see FIG. 1. 
0013 State of the Art 
0014. There have been a great number of attempts in the 
history of the bicycle to increase pedaling efficacy by 
reducing the effect of the dead centers, Several of them by 
means of use of independent cranks, which hitherto have 
proved to be the only biomechanically effective way of 
achieving it. From amongst So many attempts or proposals 
it may be said that the RMS is the most evolved and at the 
Same time simplest one, and thus the only one that has 
Survived today as an alternative to the conventional pedaling 
System. 

0015. However, there have been several patents and 
patent applications that have appeared to date in which 
different mechanical configurations are presented, all of 
them undoubtedly corresponding to the RMS, whether in 
each document as a whole or only in part of Same. The first 
one that has come to the knowledge of the inventor of the 
present patent application is the Swiss patent CH359050, 
with Austrian priority of 26 Jan. 1957, although in that 
document the RMS is spoken of as Something already 
known and, therefore, belonging to the State of the art at that 
time. In chronological order we may mention: 

0016 CH 359050 (with a priority date of Jan. 26, 
1957) 

0017 FR 2584671 (with a priority date of Jul. 9, 
1985) 

0.018 U.S. Pat. No. 4,816,009 (with a priority date 
of Aug. 9, 1988) 

0019 U.S. Pat. No. 5,067,370 (with a priority date 
of Jun. 13, 1989) 

0020 JP 06048361 (with a priority date of Jul. 28, 
1992) 

0021 WO95/19909 (with a priority date of Jan. 19, 
1994) 

0022 U.S. Pat. No. 6,085,613 (with a priority date 
of Dec. 7, 1995) 

0023 U.S. Pat. No. 6,367,352 (with a priority date 
of Dec. 9, 1997) 

0024 WO 02/28680 (with a priority date of Oct. 3, 
2000) 
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0.025 The last one is of the same inventor as the present 
patent application. The company Rotor Componentes Tec 
nológicos S.L., the holder of said patent WO 02/28680, is 
currently exploiting it, marketing the corresponding mecha 
nism under the trademark ROTOR SYSTEM, which has 
been distributed in 14 countries up till now. At the end of 
2000 an initial version of said mechanism was first marketed 
with the name, to which FIG. 1 refers, to be later replaced 
towards the middle of 2002 by a new version, the RS03. 
0026. An earlier attempt had been made to market 
another mechanism of the RMS type, corresponding to 
patent U.S. Pat. No. 6,367,352. There were two different 
versions, under the Swiss trademark SWEETER, although 
only a very few units were sold locally within the bounds of 
French-speaking Switzerland. Both versions of the 
SWEETER, however, did not succeed in overcoming the 
technical problems presented by production of the RMS and 
in 2000 the SWEETER product ceased to be marketed and 
the proprietary company closed down. 
0027) Although the system in question has a favorable 
acceptance on the part of the user in terms of biomechanical 
performance and convenience, the technical problems pre 
Sented have no ready Solution. We may group these prob 
lems into two categories: mechanical Strength and mainte 
nance. In addition, due to the complexity of the mechanical 
System, high additional costs of assembly and, above all, of 
Subsequent handling (for maintenance). 
0028 Mechanical strength was the first problem to be 
overcome as the internal forces Stemming from the actual 
configuration of the RMS are very high compared with the 
forces entailed in pedaling, yet the Volume available 
between both feet while pedaling is quite low, as it is indeed 
a complicated matter to reduce the Structural requirement of 
the parts merely by size. 
0029. This problem was resolved at product level: 

0030) increasing as much as possible the distances 
of each swivel pin from the center of rotation of its 
respective part, So that the internal forces drop in the 
Same proportion, 

0031 taking maximum advantage of the volume 
available So as to accommodate the largest possible 
bearings, and making use of a combined Set of roller, 
needle and ball bearings, which enables the force 
Volume ratio to be maximized at every critical point 
on the System. 

0032. When mechanical strength has been overcome, the 
mechanical problems that limit the life of the RMS are water 
and the loSS of lubrication, along with the complicated 
handling of the System for after-Sales Servicing. This is due 
to the fact that it is an external mechanism that has to 
withstand adverse conditions of humidity and cleanliness. In 
addition, the washing of the bicycle or vehicle where it is 
installed is most often the main cause of the entry of water 
and thereby the displacement and deterioration of the lubri 
cant. In this case, oxide formation puts an end to the life of 
the bearings. 
0033. The problem of water is the same as in the case of 
conventional pedaling Systems, but then consequences for 
maintenance are not. Manufacturers recommend that a jet of 
water should not be used for Washing, but that does not Solve 
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the problem, yet, being Separate parts-bottom bracket 
Spindle, cranks and chainrings-the user may disassemble 
the bottom bracket, the only part where there are bearings, 
and clean and grease it, or in any case discard and replace 
it with a new one; and that will be the maximum cost, which, 
in comparison with the whole assembly, is relatively mod 
erate. 

0034) Thus, in the case of the RMS the problem is 
considerably enlarged as there is a good number of bearings 
and moving parts which could eventually develop play, Seize 
or break on account of water, and all these have a more 
external location than the Spindle and are therefore more 
exposed. In addition, at five points of rotation (the four 
Swivel pins and the first crank), rotation is oscillatory instead 
of continuous, which makes it harder for them to be kept 
properly lubricated. 
0035. On the one hand, therefore, it is necessary for the 
mechanism to be provided, at all the accesses to the bearings 
from the outside, with proper Sealing by means of oil Seals 
and the like which will minimize the possible entry of water; 
and, on the other hand, Straightforward maintenance should 
be possible that could be carried out by the user himself and 
which would comprise cleaning and greasing. In any case, 
the performance of after-Sales jobs should be simple and 
feasible for the technical Service of any Store or dealer, 
without the need for compulsory Supervision by the manu 
facturer. However, being a complex mechanism, in which 
most of the parts are attached to one another Securely, the 
difficulty in cleaning, lubricating or replacing any one of the 
bearings or parts leads to an extraordinary after-Sales cost, 
capable of making its marketing nonviable. 
0036). In view of the foregoing, the experience of the 
different attempts to bring the RMS onto the market to date 
may be Summarized as follows: first of all, products were 
developed that did not Succeed in achieving mechanical 
reliability or watertightness, then the afore-mentioned 
ROTOR SYSTEM RCK came onto the market, and 
although it did achieve mechanical reliability after a number 
of improved versions, it did not meet the necessary water 
tightness and maintenance feasibility requirements and even 
though there are still a good many units working on the 
market, the after-Sales Service problems have brought mar 
keting to a halt and the company to the Verge of bankruptcy; 
and finally the ROTOR SYSTEM RS03. 
0037 Said RS03 is still being marketed today and it has 
overcome the usual problems of watertightness, thanks to 
carefully designed Sealing. AS regards maintenance, it has 
greasing points at every Swivel pin and on the bottom 
bracket Spindle, although re-lubrication is not easy to 
achieve due to Such a Sealed design, So it continues to be 
deficient in terms of lubrication. But above all it has one 
main Shortcoming in after-Sales Servicing, just like all the 
previous ones. 
0038. This shortcoming of the RS03 affects all the ver 
sions corresponding to the RMS the same and it is due to the 
fact that the main parts are firmly attached to one another, 
forming a hyperStatic Structure in an axial direction: each 
link is anchored on one side to the power plate and on the 
other to the first crank or transfer arm; the first crank and 
transfer arm are in turn anchored to the bottom bracket 
Spindle; this is fixed to its Support or cartridge, which 
couples the eccentric Support, and finally on this eccentric 
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Support, the power plate. Thus, each of the parts, with the 
exception of the left crank, is at least doubly connected to the 
others and, what is more, by means of mechanical connec 
tions that are the ones that have to assure the Structural 
integrity of the RMS. In this way, in order to be able to 
remove any of the different parts it is necessary to release 
these mechanical connections, in particular the connections 
between the Swivel pins and links, which have a crucial 
function in the RMS and which, naturally therefore, require 
Special tools, besides Specific assembly requirements, Such 
as tightening torqueS or the use of Special adhesives. 
0.039 Therefore, no after-sales servicing of the system 
that is not carried out by skilled technical perSonnel is 
feasible, which in most cases means extra costs: disassem 
bling the bicycle, sending the RMS to the technical service, 
the handling that may be required by this after-Sales Servic 
ing, return carriage and, lastly, installation on the bicycle. In 
addition, if the maintenance is not correct, the life of the 
product will be shortened, which entails the added cost of 
replacing parts at certain intervals. 
0040. Furthermore, these technical services become nec 
essary at every distribution center, which raises the end retail 
cost of the product. 
0041 Last but not least and as a result of the problems 
represented by water for the RMS, the necessary sealing 
executed on the RS03 represents considerable no-load fric 
tion. This is propitiated by the use at the Swivel pins of 
O-rings with axial tightening towards the bearing, necessary 
in its design due to the shortage of Space for the use of oil 
Seals on both sides. At mechanical level, this Solution entails 
certain friction losses, which are reflected in losses of power 
and, therefore, poorer Sporting performance on the user's 
part, and at commercial level, a certain initial rejection on 
the part of potential customerS Sensitive to this aspect, as, 
before being used, the RS03 product is characterized by an 
appreciable close fitting of the mechanism, which produces 
a Sensation of tightness, although this gradually lessens with 
Sc. 

SUMMARY OF THE INVENTION 

0042. The solution that is proposed is to endow the RMS 
with a modular configuration that will enable the different 
parts of the mechanism to be disassembled in a simple way, 
without this affecting the Structural connections whose reli 
ability is the factor on which the integrity of the RMS 
depends. Thus, any user may dismantle the RMS into the 
various main modules, whether for cleaning, lubricating, 
replacing a part that may have been damaged, or simply for 
a new choice of components, Such as: changing the cranks 
for reasons of size or color, replacing the bottom bracket 
Spindle Support through having changed the bicycle frame 
with a different type of thread-English or Italian-and so 
O. 

0043. In addition, this modular construction of the RMS 
improves the execution of the RMS with the required 
Sealing, resulting in less friction in the components and, 
therefore, providing a stronger Sales argument and even a 
certain improvement in mechanical efficiency. 
0044) Description of the Mechanism 
0.045. To achieve this modularity, it is necessary for the 
links not to be anchored axially to their respective Swivel 
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pins. Their axial positioning in the mechanism will be 
determined simply by being flanked on one side by the 
power plate and on the other by the first crank or by the 
transfer arm. The Swivel pins, however, as they are funda 
mental anchorages of the mechanism, will be fixed to each 
part: two of them to the power plate, one to the first crank 
and the other to the transfer arm, and it will not be necessary 
to touch them in order to dismantle the mechanism into the 
different parts or modules. Thus, on the side where the link 
is mounted, each swivel pin will be free of restrictions 
limiting axial displacement in the direction of Said Side, of 
the link or of its respective bearing in it. 
0046 Each swivel pin could be made of various parts, for 
instance of a Screw coupling the inner ring of a needle 
bearing. 

0047. In addition, the axial bottom bracket spindle fas 
tening that Secures it in its Support in its movement towards 
the power plate Side is Such that it may be removed easily 
from the Side opposite to that of Said plate. The Second crank 
could be used as the element for this fastening, either 
directly or by means of a Support bushing or washer, a nut, 
or any other axial fixing element for Spindles, Such as Snap 
rings. The Spindle in turn is designed So that when this axial 
fastening is removed, it way be withdrawn from its Support 
or cartridge by pulling it from the power plate Side, or 
pushing it from its end on the opposite Side. 
0048. In this way, when the second crank is removed 
from the side opposite the power plate, and in any case after 
the element Securing the Spindle in its Support has been 
withdrawn, upon pulling the Spindle from the other Side, we 
will be taking out the spindle with the transfer arm and the 
adjoining crank, and both linkS will be released in the axial 
direction, So that they may be cleaned, lubricated, replaced 
or worked on in any other way. We will call therefore the 
axial release of the Spindle the first Step, and the withdrawal 
of the Spindle from the power plate Side as the Second Step. 
0049. In addition, the first crank on the power plate side 
is only anchored axially to the bottom bracket Spindle, So 
that it may be removed by Simply taking off a fastening. 
0050. The necessary watertightness at the bearings or 
points of rotation corresponding to the Swivel pins will be 
achieved if the accesses are Sealed from both sides of the 
link. To this end, on the inner side of the Swivel pin, where 
there will be angular sliding between the link and the Swivel 
pin, an oil Seal may be provided that will normally form part 
of the actual bearing used, for example on needle bearings 
with a cage sealed on one of their sides (“HK.RS' type), and 
on the opposite Side the Sealing will be total as, Since there 
is no slip, a blind or merely capped link may be used, or else 
a blind bearing, Such as Sealed blind needle bearings 
(“BK.RS' type). 
0051. In this way, sealing is going to be strongly rein 
forced as the outer Side of the Swivel pin bearing was the 
most exposed to the entry of water. What is more, the friction 
entailed in this type of Sealing is very low, as it does not 
involve axial tightening but radial tightening of the oil Seal, 
and only on one of the Sides at each Swivel pin. 
0052 A possible added improvement would be to fit 
grease fittings, or else Simply holes, which could be Sealed 
with plugs or Screws, in the caps of the links, or if the link 
is blind, in each Side that acts as a cap. 



US 2005/0022626 A1 

0.053 By implementing the following conditions we 
obtain a mechanism of the RMS type made up of the 
following modules: 

0054 bottom bracket spindle Support or cartridge, 
adjoining the eccentric element and the power plate; 

0055 first and second links; 
0056 bottom bracket spindle, which couples the 
transfer arm and the first crank, the latter being 
removable. 

0057. It may be seen that, to dismantle the mechanism on 
these modules, it is not even necessary to remove the bottom 
bracket Spindle Support from the bicycle. 
0.058 As the two-way axial fastenings on the links have 
disappeared, the restrictions that made the Structure hyper 
Static also disappear, and we thereby achieve the Simplest 
maintenance at the critical rotation points of the mechanism, 
which are the bearings corresponding to the linkS and to the 
bottom bracket Spindle, and in any case getting the RMS 
Stripped down into main modules from which it is possible 
to carry out any after-Sales Servicing, Such as replacing a part 
or bearing, proves extremely simple. 

0059 Furthermore, there are a number of added advan 
tages for the manufacture of the System: 

0060 during the assembly of the product, as the 
Swivel pin and link installation Stages are Separated, 
the use of adhesives and lubricants does not coincide 
in the same operation; 

0061 through dispensing with the axial fastenings 
of the links, the number of parts making up the 
mechanism is reduced; 

0062) as the installation of the first crank is now 
much simpler, Stock may be reduced due to the wide 
range of crank sizes that each mechanism can take. 

0.063 Finally, optimization of the system sealing, which 
was essential for its commercial viability, through avoiding 
use of O-rings with axial tightening towards the bearing, 
results in reduced friction, which is reflected in higher 
commercial and mechanical efficiency, with the result that 
Sporting performance is enhanced. 

SHORT DESCRIPTION OF THE FIGURES 

0064 FIG. 1 shows an example of the RMS, which 
corresponds to the afore-mentioned RCK. 
0065 FIG. 2 shows the mechanism corresponding to the 
present patent application. 

0.066 FIG. 3 shows a cross section of said mechanism in 
which we may appreciate the different component parts. 
0067 FIG. 4 shows the first step for detaching said 
mechanism on the different modules. 

0068 FIG. 5 shows the second step for detaching said 
mechanism on the different modules, showing a Sectional 
View of one of the links in which we appreciate the free axial 
Sliding between the Swivel pins and the linkS. 
0069 FIG. 6 shows said mechanism detached on the 
different modules. 
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DETAILED EXPLANATION OF ONE MODE OF 
EMBODIMENT OF THE INVENTION 

0070 A preferred mode of embodiment is the modular 
configuration RMS corresponding to FIGS. 2 to 6. Said 
mechanism consists of: 

0071 a bottom bracket spindle (1), with the bearings 
and Support (2) necessary for it to be coupled to said 
bottom bracket shell (0); 

0072 a power plate (4) that turns at its center around 
an axis away from and parallel to the bottom bracket 
spindle, which is provided with the means for 
mounting chainrings and which is the System power 
output, via Said chainrings, 

0073 and eccentric support (3), integral with the 
bottom bracket Spindle Support on the right-hand 
Side, which is eccentric in relation to Said bottom 
bracket Spindle and which has the function of Sup 
porting Said power plate with freedom of rotation; 

0074 two independent cranks: the right-hand one 
(5) is free-turning in relation to the bottom bracket 
Spindle, and the left-hand one (6) is integral with Said 
Spindle; 

0075 a transfer arm (7), which is anchored to the 
bottom bracket Spindle, positioned between the 
power plate and the right-hand crank and is integral 
with the left-hand crank by means of the bottom 
bracket spindle; and two links, the first (8) joined by 
one of its ends to the right-hand crank and by the 
other end to the power plate, and the second (9) 
joined by one of its ends to the transfer arm and by 
the other end to the power plate, being these four 
joints per swivel pin, the two swivel pins (10 and 11) 
corresponding to the power plate are positioned at 
diametrically opposite points of Said plate, and the 
distances to the bottom bracket spindle from the 
other two swivel pins (12 and 13) are the same. 

0076. Where each link is disposed as a puller, and mounts 
two needle bearings HK1214-RS (14) at its ends both sealed 
with caps (15) on its alternate faces (one cap perface of each 
link). 
0077. Where each swivel pin mounts the inner ring (16) 
of a needle bearing, and it is free of restrictions limiting the 
axial movement of the needle bearing mounted in the links, 
towards the outside of the swivel pin. 
0078 And where the axial fastening of the bottom 
bracket Spindle Securing it to its Support in its movement to 
the right side is a nut (17), such that it may be removed 
easily from the left-hand side of the spindle once the 
left-hand crank has been taken off; and furthermore, the 
Spindle is So designed that, once this nut has been taken off, 
it may be withdrawn from its Support or cartridge by pulling 
to the right or pushing it from its left end. 
0079 Therefore, once the left-hand crank and said nut 
have been removed (FIG. 4), by simply pulling the spindle 
from the right-hand side (FIG. 5) we will be dismantling the 
assembly into its four main modules (FIG. 6): 

0080 bottom bracket spindle Support or cartridge, 
adjoining the eccentric element and the power plate; 
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0081 first and second links; 
0082 bottom bracket spindle, which mounts the 
transfer arm and the right-hand crank, the latter being 
removable by simply taking out its screw (18). 

0.083 Due to the way they are arranged, it is possible to 
detach the modules, for instance for cleaning or greasing, 
without any need to remove the bottom bracket Support or 
cartridge from the bicycle, nor the chainrings from the 
power plate either. 
0084) Other Possibilities 
0085. The mechanism proposed may be used on all kinds 
of pedal-driven vehicles: traditional bicycles (road, off-road, 
urban, touring, track, trial, BMX . . . ), recumbent bicycles, 
Static bicycles, tandems, etc., although certain modifications 
may be necessary in Some cases. 
0.086. In the case of traditional bicycles, practically the 
only thing that changes is the number of chain wheels that 
may be mounted on the power plate, which is usually 1, 2 or 
3. 

0087. The case of recumbent bicycles is the same as the 
previous one, but with a variation in its mounting on the 
vehicle, as the dead centers are no longer top and bottom but 
fore and aft, the mechanism will have to be installed turning 
backwards. 

0088. In the case of static bicycles the power plate may 
be toothed and thereby save the use of chain wheels, or else 
it may be a belt drive pulley. 
0089. In the case of tandems a chainring may be used 
coupled to the left-hand crank connecting the mechanisms at 
each pedaling Station. In this case, for the mechanism to 
drive the wheel, the plate attached to the left-hand crank will 
be an additional power input, and for the rest of the 
mechanisms that the tandem mounts (usually one at the front 
rider's Station) the System power output will be precisely the 
left-hand crank, instead of the power plate, which will also 
be acting as a Synchronizing drive element. 

1) A mechanical pedaling System which may be coupled 
to the bottom bracket shells of bicycles and the like and 
consists of 

a bottom bracket Spindle, with the bearings and Support 
needed for coupling to Said bottom bracket shell; 

a power plate, which rotates at its center around an axis 
away from and parallel to the bottom bracket Spindle 
and is the System power output; 

an eccentric Support, attachable to the bottom bracket 
shell by one of its sides, which is eccentric in relation 
to the bottom bracket spindle and which is intended to 
Support Said power plate with freedom of rotation; 

two crankS: the first is free-turning in relation to the 
bottom bracket Spindle and it is positioned on the 
power plate Side, and the Second is integral with Said 
Spindle and is positioned at the opposite end of the 
Same, 

a transfer arm, which is positioned on the power plate side 
and is integral with the Second crank by means of the 
bottom bracket Spindle; 
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and two links, the first connected by one of its ends to the 
first crank and by the other end to the power plate, and 
the Second connected by one of its ends to Said transfer 
arm and by the other end to the power plate, these four 
joints being by means of Swivel pins, with the two 
Swivel pin joints corresponding to the power plate 
being at opposite points of Said plate; 

characterized in that Said parts, with the exception of the 
Second crank, form four main modules: 
bottom bracket Spindle Support, adjoining the eccentric 

Support and the power plate; 

first and Second links; 

bottom bracket Spindle, which mounts the transfer arm 
and the right-hand crank; 

whose Sole fastening in an axial direction, which prevents 
the mechanism that is made up of Said modules from 
being disassembled into these, is the one that prevents 
the Sliding of the bottom bracket Spindle in its Support 
in an axial direction towards the power plate side. 

2) A mechanical pedaling System according to claim 1, 
characterized in that every one of Said Swivel pins are free 
of restrictions that limit the axial sliding of the link towards 
the opposite Side to the part to which each Swivel pin is 
anchored. 

3) A mechanical pedaling System according to claim 1, 
characterized in that Said Single fastening in an axial direc 
tion that prevents the movement of the bottom bracket 
Spindle in Said direction towards the Side of the power plate 
is the Second crank, resting directly on the bearing Support 
ing the Spindle in its Support on the Side of Said crank. 

4) A mechanical pedaling System according to claim 1, 
characterized in that Said Single fastening in an axial direc 
tion that prevents the movement of the bottom bracket 
Spindle in Said direction towards the Side of the power plate 
is the Second crank resting by means of a bushing or washer 
on the bearing that Supports the Spindle in its Support on the 
Side of Said crank. 

5) A mechanical pedaling System according to claim 1, 
characterized in that Said Single fastening in an axial direc 
tion that prevents the movement of the bottom bracket 
Spindle in Said direction towards the power plate Side is a nut 
on the Side of the Second crank. 

6) A mechanical pedaling System according to claim 1, 
characterized in that Said Single fastening which prevents the 
movement of the bottom bracket spindle in said direction 
towards the power plate Side is a Snap ring on the Second 
crank Side. 

7) A mechanical pedaling System according to claim 2, 
characterized in that each link mounts bearings at its ends, 
and each face of Said link is provided with a single opening 
to the outside for the coupling of the Swivel pins. 

8) A mechanical pedaling System which may be coupled 
to the bottom bracket shells of bicycles and the like and 
which consists of: 

a bottom bracket Spindle, with the bearings and the 
Support needed for it to be coupled to Said bottom 
bracket shell; 

a power plate, which turns at its center around an axis 
away from and parallel to the bottom bracket Spindle 
and which is the System power output; 
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an eccentric Support, attachable to the bottom bracket 
shell by one of its sides, which is eccentric in relation 
to the bottom bracket spindle and which is intended to 
Support Said power plate with freedom of rotation; 

two crankS: the first is free-turning in relation to the 
bottom bracket Spindle and it is positioned on the 
power plate Side, and the Second is integral with Said 
Spindle and is positioned at the opposite end of the 
Same, 

a transfer arm, which is positioned on the power plate side 
and is integral with the Second crank by means of the 
bottom bracket Spindle; 

and two links, the first connected by one of its ends to the 
first crank and by the other end to Said power plate, and 
the Second connected by one of its ends to Said transfer 
arm and by the other end to the power plate, where 
these four joints are by means of Swivel pins and the 
two Swivel pin joints corresponding to the power plate 
are at opposite points of Said plate; 

characterized in that the links are not anchored axially to 
their corresponding Swivel pins and in that, on the Side 
on which the link is coupled, each of them is free of 
restrictions that limit the axial sliding of the link 
towards the Side opposite to the part to which each 
Swivel pin is anchored. 

9) A mechanical pedaling System according to claim 8, 
characterized in that the bottom bracket Spindle has a Single 
axial fastening that Secures it in its movement towards the 
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power plate side, which may be withdrawn from the side 
opposite the power plate, and the Spindle is in turn designed 
in Such a way that, once this axial fastening is removed, it 
may be withdrawn from its Support towards the power plate 
Side. 

10) A mechanical pedaling System according to claim 9, 
characterized in that Said bottom bracket Spindle axial 
fastening which Secures its movement towards the power 
plate Side is the Second crank. 

11) A mechanical pedaling System according to claim 9, 
characterized in that Said bottom bracket Spindle axial 
fastening which Secures its movement towards the power 
plate Side is a nut. 

12) A mechanical pedaling System according to claim 9, 
characterized in that Said bottom bracket Spindle axial 
fastening which Secures its movement towards the power 
plate Side is a Snap ring for Spindles. 

13) A mechanical pedaling System according to claim 8, 
characterized in that each link mounts bearings at its ends, 
and each face of Said link is provided with a single opening 
to the outside for coupling the Swivel pins. 

14) A mechanical pedaling System according to claim 13, 
characterized in that Said link bearings are the needle type 
with a cage and Sealed on the Side on which the link has its 
opening. 

15) A mechanical pedaling System according to claim 13, 
characterized in that Said link bearings correspond to the 
bearing reference: HK1214-RS. 
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