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(54) TRANSMISSION SYSTEM AND ITS USE

(57) The present application describes a transmis-
sion system, including a certain tooth profile of toothed
wheel and its use.

This transmission system enables an improved guid-
ance of the chain by using a non-normative tooth profile,

to avoid that when the vehicle is exposed to extreme
situations disengagements of the chain may occur.

This transmission system applies to vehicles, pref-
erably bicycles.
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Description

Technical field

[0001] The present application describes a transmis-
sion system, including a certain tooth profile of toothed
wheel and its use.

State of the art

[0002] With the market introduction of transmission
systems for 11-speed bicycle at the rear cassette of the
bicycle, it was intuitive for the user to use a single speed
in the front transmission gears.
[0003] Thus, this decreases the amount of toothed
wheels, commonly denominated as plates, in the front
transmission gears and the disappearance of the front
derailleur, as only one speed is going to be used at that
location.
[0004] This situation leads to some technical prob-
lems, because the chain deviation becomes greater than
the one the toothed wheel is subjected in the front trans-
mission gears and with the disappearance of the front
derailleur disengagements begin to occur in cases of jud-
der, namely in mountain, Downhill and Enduro use,
where bicycles are subjected to high levels of judder and
where is also necessary, in most cases, the use of bicycle
with rear suspension. The existence of disengagements
in these cases leads bicycle manufacturers to assemble
chain guides in the front transmission gears in an attempt
to minimize these same disengagements.
[0005] The introduction of the chain guides has certain
disadvantages in particular as to the weight, complexity
of its attachment to the bicycle frame and sometimes in
cases of disengagement the possibility of the guide being
damaged, which could even compromise the entire trans-
mission system.

Summary

[0006] The present application describes a transmis-
sion system comprising a toothed wheel with a non-nor-
mative tooth profile with an intermediate front radius (R2)
inferior to the roller’s radius of the chain (R6), with the
formation of a gap (Fe), a roller’s rear radius of passage
(R3) with a value superior than the roller’s radius of the
chain (R6), with the formation of a gap (FS) and an in-
termediate rear radius intermediate rear radius (R4) with
a lower value than the roller’s radius.
[0007] In one embodiment, the roller’s passage radius
(R1) used in the transmission system is between 2 and
4 mm.
[0008] In a further embodiment, the gap (Fe) of the
transmission system is inferior to 0.6 mm.
[0009] In yet another embodiment, the intermediate
front radius (R2) of the transmission system is between
3.8 and 15 mm.
[0010] In one embodiment, the roller’s passage rear

radius (R3) of the transmission system is between 3.8
and 15 mm.
[0011] In a further embodiment, the intermediate rear
radius (R4) of the transmission system is between 0.2
and 3.8 mm.
[0012] In yet another embodiment, the roller’s radius
of the chain (R6) of the transmission system is 3.8 mm.
[0013] The present application also describes a vehi-
cle comprising the transmission system previously de-
scribed.
[0014] The present application also describes a bicycle
comprising the transmission system previously de-
scribed.

General Description

[0015] The present application describes a transmis-
sion system that allows an improved guiding in the chain
by using a non-normative tooth profile, so that when a
rear gearbox is used, it is possible to have a single speed
at the front transmission gears and wherein the guidance
is effected on the front transmission gear’s toothed wheel
itself, but where the guiding is made in the roller and not
in the side plates, since this last option presents the prob-
lem of high wear on the toothed wheel, which implies that
with the passage of time the guiding ceases.
[0016] Throughout the present text, it is considered a
non-normative tooth profile as a tooth profile in which the
dimensions, namely height, width and depth, are not ad-
equately standardized. Thus, the dimensions used are
outside the ranges considered standard and/or values
attainable with constructions obtained by CAD software.
[0017] The transmission system’s tooth profile exhibits
greater height than the normative tooth profile for improv-
ing and enabling the chain to be engaged earlier during
normal operation and in cases of judder.
[0018] In order to improve the chain retention in ex-
treme cases, two sets of radius were included in the
toothed wheel profile, called R1/R2 and R3/R4 so that
the chain, after engaged, is retained within the tooth pro-
file, thus ensuring its retention, in cases of bigger judder
while assuring that there is engagement in the upper part
of the wheel, and disengagement at the bottom. Thus,
the roller’s front radius of passage (R1) works on the rear
engagement part and the roller’s rear radius of passage
(R3) on the disengagement part. And the intermediate
front radius (R2) and the intermediate rear radius (R4)
having the function to trap the roller between R1, R3 and
the engagement radius (R5), the latter corresponding to
the profile bottom radius in cases of judder and cases of
extreme vibration.
[0019] The advantages of the technology presented in
this application compared to existing systems in the mar-
ket are:

• Reduction of the system’s cost as it is no longer nec-
essary to assemble the chain guide;
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• Reduction of complexity in the assembly of the sys-
tem on the front axle as chain guidance systems are
not needed;

• Decreasing the total weight of the transmission sys-
tem;

• Less wear of the transmission system on the front
transmission gears, because the guiding is made in
the rollers and not on the side plates;

• Lower side wear;

• More energy-efficient, low losses of energy as the
guiding is done in the roller;

• Less noise;

• Increased durability in the guiding system;

• In the event of disengagement, the transmission sys-
tem does not suffer from problems.

[0020] The technical solution now disclosed has spe-
cial application in the cases of all-terrain bicycles, bicy-
cles with rear suspension, toothed wheels of electric bi-
cycles and any other application where the current oscil-
lation is a very important and significant variable.
[0021] One way to obtain the transmission system now
disclosed would be to resort to the machining process
by chip removal in a CNC milling machine for carrying
out the tooth profile.

Description of the figures

[0022] For easier understanding of the art, the attached
figures are joined which represent preferred embodi-
ments that however are not intended to limit the subject
matter of this application.

Figure 1 schematically illustrates a view of the upper
region of a toothed wheel in an engagement situa-
tion, in which the references are relative to:

R1 - roller’s front radius of passage;
R2 - intermediate front radius
R3 - roller’s rear radius of passage;
R4 - intermediate rear radius;
R5 - engagement radius;
R6 - roller’s radius of the chain;
Fe - gap.

Figure 2 schematically illustrates a view of the upper
region of a toothed wheel in a disengagement situ-
ation, in which the references are relative to:

R1 - roller’s front radius of passage;
R2 - intermediate front radius

R3 - roller’s rear radius of passage;
R4 - intermediate rear radius;
R5 - engagement radius;
R6 - roller’s radius of the chain;
Fs - gap generated between the roller’s rear ra-
dius of passage (R3) and the roller.

Description of embodiments

[0023] The present application describes a transmis-
sion system comprising a non-normative tooth profile,
allowing an improved guiding in the chain so that, when
a rear gearbox is used, it is possible to have a single
speed at the front transmission gears and wherein the
guidance is effected on the front transmission gear’s
toothed wheel itself, but where the guiding is made in the
roller and not in the side plates, since the last option has
the problem of high wear on the toothed wheel, which
implies that with the passage of time the guiding ceases.
[0024] The toothed wheel’s tooth profile used is not
normative, i.e. its geometric construction is not based on
any standard or "cad" library.
[0025] The toothed wheel’s tooth profile used is not
normative, i.e. its geometric construction is not based on
any standard or "cad" library. The tooth height used in
the transmission system should be greater than 7.5 mm,
preferably comprised between 7.5 mm and 12.0 mm. In
an embodiment where there is a low number of teeth on
the toothed wheel and the chain is well tight, the tooth
height should be comprised between 8.0 mm and 12.0
mm. However, in the case of the embodiment comprising
a low number of teeth on the toothed wheel, but where
a low quality chain is used that does not allow a grip so
much accomplished, the tooth height may be comprised
between 7.8 mm and 12.0 mm. In a further embodiment
where there is a high number of teeth on the toothed
wheel and the chain is well tight, the tooth height should
be comprised between 8.5 mm and 12.0 mm. However,
in the case of the embodiment comprising a high number
of teeth on the toothed wheel, but where a low quality
chain is used that does not allow a grip so much accom-
plished, the tooth height may be comprised between 8.3
mm and 12.0 mm. In yet another embodiment, the tooth
height may be comprised between 7.5 mm and 7.8 mm
in cases where the pressure to be applied to the chain
is not so high.
[0026] In order to improve the chain retention in ex-
treme cases, two sets of radius were included on the
toothed wheel profile, called R1/R2 and R3/R4 so that
the chain, after engaged, is retained within the tooth pro-
file, thus ensuring the retention of the same, in bigger
judder cases while assuring that there is engagement in
the upper part of the wheel, and disengagement at the
bottom. Thus, the roller’s front radius of passage (R1)
works on the rear engagement part and the roller’s rear
radius of passage (R3) on the disengagement part. And
the intermediate front radius (R2) and the intermediate
rear radius (R4) having the function to trap the roller be-
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tween the roller’s front radius of passage (R1), the roller’s
rear radius of passage (R3) and the engagement radius
(R5), the latter corresponding to the profile bottom radius
in cases of judder and in cases of extreme vibration. The
R5 value should always be comprised between 3 and 5
mm.
[0027] Thus, the roller’s passage radius (R1) can have
values comprised between 2 and 4 mm, and this radius
has the function to obtain the gap (Fe) which may not
exceed 0.6 mm. This gap is very important as the system
may be subjected to heavy soiling, in particular in the
case of mountain bikes, the system must have the ability
to not block the functioning of the chain in these situa-
tions. This gap is created in the direction of a line drawn
between the roller’s center in the engagement state and
the center of the roller’s passage radius (R1). This radius
also has the function to enable the engagement of the
chain smoothly through the roller.
[0028] The intermediate front radius (R2) has the func-
tion of trapping the roller between the roller’s passage
radius (R1) and the intermediate rear radius (R4). The
intermediate front radius (R2) has to present a radius
smaller than the roller’s radius of the chain (R6) thus en-
suring that in case of vertical movement the roller touches
the radius, but that it will not pass from it as the radius is
more closed than the roller’s radius of the chain (R6) that
measures 3.8mm. The value of R2 should always be
greater than 3.8 mm, preferably between 3.8 and 15 mm.
[0029] The roller’s rear radius of passage (R3) has a
value above the roller’s radius of the chain (R6) so that
slippage of the roller occurs in the chain’s disengagement
zone, thereby enabling smooth disengagement when it
is necessary to release the chain from the toothed wheel.
Thus, the gap generated between the roller’s rear radius
of passage (R3) and the roller (Fs) is slightly greater than
the gap (Fe) because the chain will have to be able to
disengage smoothly avoiding the chain to wrap in the
toothed wheel itself. This gap is in the orientation of a
line drawn between the roller’s center in the state of en-
gagement and the center of the roller’s rear radius of
passage (R3). The value of R3 should always be greater
than 3.8 mm, preferably between 3.8 and 15 mm.
[0030] The intermediate rear radius (R4) has lower val-
ues than the roller’s radius so that until the disengage-
ment zone and in the event of judder, this intermediate
rear radius (R4) holds the roller between the roller’s rear
radius of passage (R3) and the engagement radius (R5).
This radius is below the roller’s exit zone, thereby releas-
ing it when it is required that the chain to disengage from
the wheel to reach the roller’s rear radius of passage
(R3). This exit zone occurs when the chain reaches an
α exit angle, the angle being generated by the rear de-
railleur. The value of R4 should always be inferior than
3.8 mm, preferably between 0.2 and 3.8 mm.
[0031] One way to achieve a realization of this tech-
nology would be through a machining process by chip
removal in CNC milling machine for carrying out the non-
normative tooth profile. Yet another way of obtaining

would be by a forging process.
[0032] The present embodiment is of course not in any
way restricted to the embodiments described herein and
a person of ordinary skill in the area can predict many
possibilities to modifications thereof without departing
from the general idea, as defined in the claims.
[0033] The preferred embodiments described above
are of course combinable with one another. The following
claims further define preferred embodiments.

Claims

1. Transmission system comprising a toothed wheel
with a non-normative tooth profile with an interme-
diate front radius (R2) inferior to the roller’s radius
of the chain (R6), with the formation of a gap (Fe), a
roller’s rear radius of passage (R3) with a value su-
perior than the roller’s radius of the chain (R6), with
the formation of a gap (FS) and an intermediate rear
radius (R4) with a lower value than the roller’s radius.

2. Transmission system according to the preceding
claim, wherein the roller’s passage radius (R1) is be-
tween 2 and 4 mm.

3. Transmission system according to any one of the
preceding claims, wherein the gap (Fe) is inferior
than 0.6 mm.

4. Transmission system according to any one of the
preceding claims, wherein the intermediate front ra-
dius (R2) is between 3.8 and 15 mm.

5. Transmission system according to any one of the
preceding claims, wherein the roller’s rear radius of
passage (R3) is between 3.8 and 15 mm.

6. Transmission system according to any one of the
preceding claims, wherein the intermediate rear ra-
dius (R4) is between 0.2 and 3.8 mm.

7. Transmission system according to any one of the
preceding claims, wherein the roller’s radius of the
chain (R6) is 3.8 mm.

8. Vehicle characterized by comprising the transmis-
sion system described in any one of claims 1 to 7.

9. Bicycle characterized by comprising the transmis-
sion system described in any one of claims 1 to 7.

Amended claims under Art. 19.1 PCT

1. Transmission system comprising a toothed wheel
with a non-normative tooth profile with a roller’s front
radius of passage (R1) between 2 and 4 mm, an
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intermediate front radius (R2) equal or inferior to the
roller’s radius of the chain (R6), with the formation
of a gap (Fe), a roller’s rear radius of passage (R3)
with a value equal or superior than the roller’s radius
of the chain (R6), with the formation of a gap (FS)
and an intermediate rear radius (R4) with a lower
value than the roller’s radius.

2. Transmission system according to the previous
claim, wherein the gap (Fe) is inferior than 0.6 mm.

3. Transmission system according to any one of the
previous claims, wherein the intermediate front ra-
dius (R2) is between 3.8 and 15 mm.

4. Transmission system according to any one of the
previous claims, wherein the roller’s rear radius of
passage (R3) is between 3.8 and 15 mm.

5. Transmission system according to any one of the
previous claims, wherein the intermediate rear radi-
us (R4) is between 0.2 and 3.8 mm.

6. Transmission system according to any one of the
previous claims, wherein the roller’s radius of the
chain (R6) is 3.8 mm.

7. Vehicle characterized by comprising the transmis-
sion system described in any one of claims 1 to 6.

8. Bicycle characterized by comprising the transmis-
sion system described in any one of claims 1 to 6.

Statement under Art. 19.1 PCT

In view of the examiner’s novelty and inventive step
objections considering the documents D1 - EP 2 677 204
A1, D2 - US 2015/203173 A1, D3 - EP 2 677 205 A1, D4
- JP S59 144855 A, D5 - EP 1 033 509 A2, D6 - EP 0
522 984 A1, the applicant wishes to address that the
amended claim 1 further distinguishes the technical fea-
tures of the present application, which are not anticipated
or suggested in any of the cited documents, namely re-
garding a transmission system comprising a roller’s front
radius of passage (R1) between 2 and 4 mm. This trans-
mission system is therefore completely different from an-
yone disclosed in any of the documents previously men-
tioned. Therefore, the problem to be solved is completely
different from the one disclosed in any of the cited doc-
uments.

The dependent claims 2-6 are used to define addi-
tional embodiments of the independent claim, and there-
fore they are also new and inventive. Indeed, according
to the PCT international search and preliminary exami-
nation guidelines, Part IV, Chapter 15, point 15.27, it is
recognized that if the independent claim is new and in-
ventive, there is no need to investigate the novelty and

inventive step of the dependent claims. The same rule
applies on the use independent claims 7 and 8.
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