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(57) Abregé/Abstract:

There Is disclosed a bicycle saddle, of the type that has two identical portions (1, 1') longitudinally symmetrical. The saddle has a
central channel (20) which Is closed at the bottom by a thin wall (24) permitting an optimal use of the saddle when the cyclist
peddles In adverse climatic conditions, In particular in case of rain. The wall (24) closing the channel (20) has a small opening (25)
to make it easlier for various dusts and liquids to exit or come out from the channel (20).
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Abstract

There is disclosed a bicycle saddle, of the type that has two identical portions (1,
1') longitudinally symmetrical. The saddle has a central channel (20) which is
closed at the bottom by a thin wall (24) permitting an optimal use of the saddle
when the cyclist peddles in adverse climatic conditions, in particular in case of
rain. The wall (24) closing the channel (20) has a small opening (25) to make it

easier for various dusts and liquids to exit or come out from the channel (20).
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BICYCLE SADDLE HAVING A CENTRAL CHANNEL

The present finding concerns a bicycle saddle. In particular, the saddle
according to the finding constitutes an improvement of the saddle described in
Italian patent application no. VI2004A000204, to the same Applicant
(corresponding to publication PCT no. WO2006/015731). As far as the state of
the art is concerned, we refer to the very same documents quoted in that
publication. Nevertheless, summarising the problems for which the finding
according to the quoted publications intended to provide a solution, it
essentially concerns avoiding vascular compression of the perineal structures
that occurs in users of bicycle saddles previously placed on the market. In
particular, many medical studies have demonstrated that temporary and in
some cases even permanent insensitivity of the penis is caused, of course to a
greater extent the more the bicycle is used. The main cause of these effects
has been attributed by these studies to the long and narrow point of the
saddle. Moreover, it has been possible to establish that the most important
factor in safeguarding blood flow to the penis is not the amount of padding in
the saddle, but its length, this characteristic making it possible to avoid the
compression of the structures of the pelvic floor in the compression of the
vein and of the deep artery of the penis, on the pubic arch. It should also be
noted that saddles known at that time were able to cause substantial

problems for female users as well causing, in particular, their genital organs

to be squashed.
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The saddle according to the publications quoted above solves the
problem outlined above thanks to its special configuration; the main thing of
note is the presence of a suitably shaped central channel, which avoids the
compression of the vascular structures of the perineum. Thanks to its
special configuration the saddle is made so that the user sits on its surface
only with the gluteal muscles, the ischiatic tuberosities and the pubic-ischial
rami. Moreover, said saddle has a lateral configuration such that, during the
pedalling action, there is no rubbing of the gracilis and adductor muscles.
Moreover, the aforementioned saddle has a typical eagle’s beak-shaped tip,
which keeps the external genitals from compression.

Such a saddle is extremely effective for achieving the aforementioned
purposes, but it has the drawback due to the existence of its central
channel, which is relatively large in size. In practice, the presence of this
channel is liable to cause problems for the user, since his/her various
organs, above all under low temperature conditions, are exposed to bad
weather. Moreover, in the case in which the bicycle is used on a wet road,
the user’s various organs in contact with the saddle are subjected to
substantial cooling, due to the fact that his/her clothes will clearly soak up
water. This is particularly unpleasant and uncomfortable in the case of users
who perform competitive sport and who are forced to remain on the saddle
even for many hours non-stop.

The purpose of the present finding is to make a saddle that has the
same advantages for the user offered by the saddle according to the

documents quoted above, but that at the same time does not have the
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aforementioned drawbacks, with reference to the use of the saddle itself in

bad weather conditions.
This is obtained, according to the finding, by shaping the saddle

according to the present invention.
In practice, according to the finding, the central channel located in
the central part of the saddle is closed through a thin wall at its lower part;

advantageously, said lower closing surface ends with a small opening to
make it easier for various dusts and liquids that could be caught in the

cavities defined beneath said closing wall during the use of the saddie to

come out.

These and other characteristics of the finding shall now be illustrated
and described in detail, with reference to some particular embodiments
thereof, given as non-limiting examples, with the help of the attached tables
of drawings, where:

fig. 1 (Table I) illustrates an overall perspective view of the saddle

according to the finding;

fig. 1 bis (table II) illustrates an exploded view of the elements that make

up the saddle according to the finding

fig. 2 (table III) illustrates a longitudinal-vertical section view of the saddle
according to the finding;

fig. 3 (table 1V) illustrates a plan view from above of the saddle according

to the finding;

fig. 4 (table V) illustrates a plan view from below of the saddle according to

the finding;
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fig. S (table VI) illustrates a view of the two small plates for the attachment
of the support fork of the saddle and a perspective view of said fork;

fig. 6 (table VII) illustrates a longitudinal section of the racing saddle
according to the finding and the lateral dissection of the coccyx bone;

fig. 6 bis (table VIII) illustrates the compression that the ischial-pubic ramus
exerts on the padding when the user sits on the saddle;

fig. 7 (table IX) illustrates the longitudinal section of the saddle according to
the finding of the type for leisure and the lateral dissection of the coccCyx
bone;

fig. 7 bis (table X) illustrates the compression that the ischiatic tuberosity
and the ischial-pubic ramus exert on the padding, when the user sits on top
of the saddle;

fig. 8 (table XI) illustrates a front view of the saddle according to the
finding with the coccyx bone resting on top of it; the space for housing the
body of the penis between the pubic arch and the central channel of the
saddle according to the finding and the stable position of the four quadrants
of the human body are thus highlighted;

fig. 9 (table XII) illustrates a horizontal dissection of the structures of the
pelvic floor, of the ischiatic tuberosities, of the pubic-ischial rami and of the
gluteal muscles, housed on the surface of the saddle according to the
finding;

fig. 10 (table XIII) illustrates a perspective view of the coccyx bone
positioned on top of the saddle according to the finding, where it is possible

to see the free articulation of the hip and the body of the penis and the
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testicles arranged between the pubic arch and the saddle according to the
finding;

fig. 11 (table XIV) illustrates a rear view of the saddle according to the
finding and the dissection of the coccyx and of the'gluteal muscles housed
on the rear parts of the saddle according to the finding;

fig. 12 (table XV) illustrates a plan view of a saddle according to the finding
of the type for leisure;

fig. 13 (table XVI) illustrates a plan view of a saddle according to the finding
of the type for cycling enthusiasts and for racing;

fig. 14 (table XVII) illustrates a plan view of a racing saddle according to the
finding and the detail of a further widening of the longitudinal central
channel in the front part;

fig. 15 (table XVIII) illustrates a longitudinal section of the body made from
carbon or similar and of the support fork, of the saddle according to the
finding;

fig. 16 (table XIX) illustrates a rear view of the body made from carbon or
similar of the saddle according to the finding;

The saddle according to the finding is designed to be used on a racing
bicycle, with non-limiting measurements of length 27 cm and of width rear
13-14 cm and on a leisure bicycle of length 20 cm and rear width about 18-
22 cm.

As can be seen in fig. 1, the saddle according to the finding has two identical
portions 1, 1', longitudinally symmetrical, with a long central channel 20 at

the front part of its middle area; it is closed in the lower part with a wall 24
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and has a depth with respect to the surface of the body where the padding
rests of about 1 ¢m, which added to the thickness of the padding of the
racing saddle increases to 2 cm (not limiting) and for the leisure saddle to
2.8 cm (not limiting), thus creating a sufficient housing to receive the
vascularisation and the structures of the floor of the perineum and genitals,
when the user sits on the saddle according to the finding. In the front part,
where the tip of the saddle goes down like an eagle’s beak at 30°-45°-75°,
the underlying wall 24 advantageously ends with a small opening 25 to
make it easier for various dusts and liquids, which could build up during its
use, to come out from the channel. Each of these identical portions has a
rear part 2, 2', which jointly, for the racing bicycle are advantageously of
width 13-14 cm and for the leisure bicycle of 18-22 cm. The two parts 2, 2
are joined together by a depression portion 21. As can be seen in particular
in fig.'2 their rear portion is inclined upwards between about 10° and 20°.
The parts close to the central depression 21 of the parts 2, 2', indicated in
the figures with reference numerals 2" and 2'', are substantially flat and
globally have a size of about 7 cm, to then go down suddenly with respect
to the vertical with an angulation that varies from about 45° to about 60°,
ending with the side parts 2'(IV) 2'(V).

It shall be clear in the subsequent anatomical figures that the flat parts
2" 2" are used to support the gluteal muscles and the ischiatic tuberosities
and vice-versa just the gluteal muscles rest upon the inclined parts 2(IV)

,2(V), as can be seen in fig. 11.
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As can be seen in fig. 1, but also in fig. 3, at their intermediate rear area the
parts 2,2' are configured like an inlet 3, which is essentially dovetail shaped,
the ends of which 5',5" (fig. 3) are about 2.5-3 cm apart (not limiting) and
that end with the front end 5 in the shape of a semi-circle. From said end
the depression 21, indeed, already seen previously, which acts as a joining
element of the two parts 2 ,2', begins. Such a depression has a length that
is variable between about 4-6 cm and is about 1.5 cm deep. Its presence is
essential to avoid the coccyx touching the surface of the saddle, particularly
when riding on substantially uneven road surfaces.

Preventing the coccyx from touching the surface of the saddle means
protecting against possible microtraumas that, in the contrary case, would
lead to unpleasant pains in the spine, especially for those who use the
bicycle for training or racing over prolonged periods.

The rear parts 2'", 2" join at the front portion 7", 7" through a slight slope.
At this slope the saddle has a total width of 7 cm (not limiting).

The front portions 7'",7"" are inclined upwards by about 5° (not limiting) for
the racing saddle and by about 10°- 20° (not limiting) for the leisure saddle
and thus are intended to substantially approach one another until they are 4
- 4.5 cm apart, at the points 8,8'. In these areas the side of the saddle goes
perpendicularly laterally downwards, with the corners suitably radiated so as
not to create discomfort on the skin of the thigh.

The ischiatic tuberosities and the pubic-ischial rami rest on top of these front
parts of the saddle and said ischiatic tuberosities and the pubic-ischial rami

find a support surface on _which the concentrated load of the human body is
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uniformly distributed, for their entire length, when the user sits on the
saddle according to the finding.

Moreover, the pubic-ischial rami, resting on the front parts 7", 7', at the
points 8 , 8' have the function of supporting a part of the weight of the bust
of the human body, when the user puts his/her hands on the handlebars of
the bicycle.

Finally, at the front end part of the saddle 8 , 8', where the seat of the
pelvis ends, there are the portions 9, 9', inclined downwards like an eagle’s
beak with an inclination of 30°- 45° (not limiting) for the racing saddle and
of 75° (not limiting) for the leisure saddle, as can be clearly seen in fig. 2.
At the front end of the saddle the two portions 9, 9' join up substantially in
the shape of a semi-circle, with a diameter of about 4-3.5 cm, to keep the
portions 1, 1' joined at the front.

The very considerab.lé inclination of the portions 9,9, (see figs. 9 and 10)
makes it possible to avoid, respectively, the testicles in the case of a male
user and the clitoris in the case of a female user, being squashed on them
during use of the saddle, thus conforming to the indications of the Urology
tests quoted above.

Not only this, but the compression of the body of the penis, of the vein and
of the deep dorsal artery is also avoided, thus maintaining normal blood
flow.

The parts 9, 9', which in the racing saddle are inclined downwards by 30°-
45° (not limiting), are useful to the competitive user, during the final spring

or time trials when he/she leans forward with his/her pelvis, to gain a
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minimum support for the gluteal muscles thus avoiding the compression on
the anus and on the prostate.

Observing fig. 3 it can be seen that the saddle has a particularly tapered and
aggressive shape. This tapered shape is able to satisfy in particular the
professional user, who does not have to feel any discomfort or pain when
pedalling either in training or during a race. In particular, with reference to
the central channel 20, it should be noted that at its rear end it is semi-
circle shaped with a diameter that varies from about 3 cm to 5 cm.
Proceeding to the front the channel 20 narrows up to about 2.5 cm, ending
at the front with an area having a configuration, also in this case, that is
substantially semicircular.

At the widest rear part of the channel the anus, the prostate (obviously for
the male user), worked out in scientific tests to be about 2.5 cm in
diameter, as well as the genital arteries, the veins and dorsal arteries can be
comfortably housed; the body of the penis and the testicles rest at the parts
9, 9'. In the case of a female user the vagina, as well as not suffering any
compression, since the central channel 20 is sufficiently wide and deep, is
able to maintain constant aeration, which is important to sustain the
complex interaction between microrganisms that constitute the vaginal
flora; at the same time the vestibule, the labia minus and majus and the
clitoris rest at the points 8, 8' of the saddle. The channel 20 fully satisfies
the indications quoted above provided by the Urology studies already carried
out: indeed, the saddle according to the finding has been subjected to a

scientific Urology test, on 29 healthy young cyclists, with a body weight of
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between 45-70 kg and between 18 and 30 years old, firstly sitting on the
saddle according to the finding for 15 minutes and then on the same saddle
pedalling for another 15 minutes, measuring the blood flow to the perineal
structures with a Clark electrode positioned on the gland of the penis of the
cyclists.

The obtained data compared with the data of the last scientific test by the
Urologist Schwarzer demonstrates that the saddle according to the finding is
statistically better than the saddle that provided the best results in that
study, thus demonstrating the regular blood flow to the perineal vascular
structures, when sitting and pedalling on It.

Regarding this, it is important to note that, with the saddle according to the
finding, the male user does not encounter any rubbing on the anus and on
the entire surface of the skin of the penis, thus avoiding possible
foruncolosis or dermatitis. Moreover, the testicles are abundantly aerateq,
thus keeping the temperature below 37°, optimal for the normal operation
of the production of seminal liquid.

It should be noted that the intermediate part of the racing saddle (see fig.
3), the one approximately defined, respectively, by points 16, 16" and 16/,
16"', the saddle has a limit width such as to allow the ischiatic tuberosities
and the pubic-ischial rami to rest with the inner part.

This provision is important so that the joints of the semitendinosus muscles,
of the biceps femoris, of the gracilis muscles and furthermore of the perineal

nerves and of the lower buttock nerves, do not undergo any compression,
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thus maintaining a regular blood flow and consequently the oxygenation of
the muscle fibres during pedalling.

Proceeding with fig. 1 bis, (exploded view of the main components of the
saddle according to the finding) it is possible to see the padding that shall
be mainly covered in leather, the bearing body made from nylon plus a
percentage of carbon or other plastic materials and the support fork, made
in steel tubing.

In fig. 2, a vertical longitudinal section, we can see the particular ergonomic
shape, which characterises the saddle according to the finding.

The overlying padding 11 (fig. 2), with a non-limiting thickness of 1-1.5 cm
in the front part and with a non-limiting thickness of 2-5 mm in the rear
part, is advantageously made from expanded bicomponent elastomeric
polyurethane, or from compact or expanded polyurethane, or from styrol-
butylene-styrol, or from expanded vulcanised rubber or other plastic
materials suitable for the requirements of the saddle according to the
finding; these materials shall be suitably used in the various models that
make up the product range of the saddles according to the finding. These
materials that make up the padding are able to withstand the load of the
human body of the user, when he/she sits on top of the saddle according to
the finding, thus avoiding the ischiatic tuberosities and the pubic-ischial rami
touching the underlying bearer body.

The underlying bearer body has a non-limiting thickness of about 2-3 mm,
thus configured, it has the ergonomic function of housing the gluteal

muscles and a part of the ischiatic tuberosities in the rear parts and the_
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pubic-ischial rami in the front parts; thus designed, also with this minimal
support surface, the weight of the human body of the user is uniformly
distributed over the saddle, without him suffering any bruising or squashing
of delicate parts of the floor of the perineum and of the muscle joints.
Basically, the saddle according to the finding is a small bicycle seat, which
meets the requirements both of the cycling enthusiast and of the
professional cyclist.

The support fork 13 is fixed to the body on suitable seats, frontally 15 on
suitable pockets and at the back 30 on ready-made supports on the body. In
fig. 4 the positioning and the locking of the fork in points 30 consists in plan
of two prism-shaped superelevations above which two plates 22, 22' shall be
fixed in a sandwich, with self-threading screws (fig. 5), already provided
with holes for the screws and joined together by a plate 23 (fig. 6); there is
also a perimetric band 18 with a width of about 6 mm and a thickness of
about 3.5 mm, above which the final part of the leather covering the saddle
according to the finding shall be glued and further fixed with staples.

The support fork 13 (fig. 5) is configured in a single tubing element made
from stainless steel, aluminium, titanium or other materials that are strong
and at the same time light, with the rear part closed, facing upwards for
about 4 cm and about 10 cm wide in the upper part and configured following
the shape of the underlying surface of the body of the saddle according to
the finding.

The saddle this firmly fixed to the fork, which is in turn fixed to the support

of the bicycle, always remains stable during the pedalling action of the user,
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when the body weight discharges with force, in an alternating manner, on
the parts 1, 1' of the saddle according to the finding (see fig. 8 ).

Hereafter with the suitable illustrations, we shall consider the different
ergonomic shape of the surface of the body of the racing saddle and of the
leisure saddle according to the finding.

Fig. 6 illustrates the section of the racing saddle with the coccyx bone
dissected above, arranged in pedalling position at about 45°. In fig. 6 bis it
is possible to see the pubic rami of the ischium, which compress the padding
of the saddle with the weight of the human body; the front surface of the
body faces upwards by only 5° (not limiting) to house the pubic rami of the
ischium, which in this position move downwards, whereas the tip of the
saddle goes downwards by 30°- 45° (not limiting) to allow the professional
user to rest the gluteal muscles during the final sprint or time trial; in the
rear part facing upwards by 10°- 20° (not limiting) the gluteal muscles are
housed.

Fig. 7 illustrates the section of the leisure saddle with the coccyx bone
dissected above, arranged in pedalling position at about 60°. In fig. 7 bis it
" is possible to see the ischiatic tuberosities and the pubic rami of the ischium,
which compress the padding of the saddle with the weight of the human
body; the front surface of the saddle faces upwards by 10°-20° (not
imiting), to house the pubic rami of the ischium that, in this leisure
pedalling position, face upwards, whereas the tip faces downwards by /5°
(not limiting); in the rear part, facing upwards by 10°-20° (not limiting), the

gluteal muscles are housed.
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Fig. 8 illustrates a front view of the saddle according to the finding and a
dissection of the coccyx bone housed above its surface; four quadrants - g 1
left upper - q 2 right upper - q 3 left lower - q 4 right lower always remain
stably in axis with the saddle during any pedalling action that can also be
intense or even excessive, also thanks to the support fork described above,
allowing all of the muscles of the lower limbs and other vital functions to
interact uniformly.

Fig. 9 highlights, with the dissection of the floor of the structures of the
perineum, of the ischiatic tuberosities, of the pubic rami of the ischium, of
the gluteal muscles and of the genitals, their positioning on the surface of
the saddle: the channel 20 houses, without undergoing any compression, in
the male the coccyx, the anus, the pudendal arteries, the prostate, the body
of the penis, the artery and deep dorsal vein of the penis, the skin of the
penis, and .the testiéles, whereas in the female it houses the vagina, the
labia minus and majus and the clitoris.

In this way the blood flow to the penis is total during the pedalling action of
the user.

Here below the legend of fig. 9 is shown

a perimeter of the saddle according to the finding
b gluteal muscles

C COCCYyX

d anus

e pudendal arteries

f prostate body



CA 02653219 2008-11-24
WO 2007/147524 15 PCT/EP2007/005294

g body of the penis

h artery and deep dorsal vein of the penis
i skin

| testicles

m ischiatic tuberosities

n pubic rami of the ischium

Fig. 10 shows the perspective view of the dissection of the coccyx bone
positioned above the surface of the saddle according to the finding,
highlighting how the space occupied by the body of the penis and by the
testicles is free from hindrances in points 8, 8' and in parts 9, 9' that go
down like an eagle’s beak at 30°-45° (not limiting) for the racing saddle and
at 75° (not limiting) for the leisure saddle.

Fig. 11 illustrates the rear view of the saddle according to the finding with
the dissection of the glutéal muscles of the coccyx and of the sacrum
positioned above the surface of the saddle according to the finding; it should
be noted that the coccyx is quite detached from the surface of the saddle
due to the presence of the depression 21 and that the gluteal muscles rest
ergonomically on the lateral surfaces of the saddle, which are inclined
downwards by about 45°-60°. The plate 23, which connects the two
attachment plates 22-22' of the fork, shall be used to display the brand
name of the firm that commercialises the saddle according to the finding.
Fig. 12 illustrates the plan of the leisure saddle according to the finding,
which is 20-22cm in length (not limiting), with the rear parts 18-20 cm wide

(not limiting), and the central channel 20 and that in the rear part is about
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4-5 cm wide and in the front is about 2.5-3 cm wide, with the underlying
wall 24 and the opening 25.

Fig. 13 illustrates the plan of the saddle according to the finding for cycling
enthusiasts with the rear parts 14 cm wide (not limiting), to end in the front
parts with 3.5 - 4.5 cm (not limiting); the middle channel 20 (fig. 1) and
the underlying wall 24 with the opening 25, in the rear part, is about 3.5 cm
wide and in the front part about 2.5 cm wide and its length is 27 cm for men
and 25 cm for women.

Fig. 14 illustrates the plan of the racing saddle according to the finding that,
in the rear part, is 13 cm wide (not limiting) and 27 cm long (not limiting);
then the section of the constructive detail in the position of points 8 and 8' is
illustrated (fig. 1), where it is possible to see that in these points the inner
side surfaces open from the bottom towards the top at 30°, so that in this
position the central channel 20 (fig.1) in the upper part widens further up to
about 3 cm.

This provision is important for the professional cyclist, who during training
and competitive races almost always keeps his/her pelvis facing downwards
and with the points 8, 8' thus configured (fig.1) the saddle allows the body
of the penis to have a satisfactory ergonomic housing, thus avoiding the
compression of the artery and of the deep dorsal vein thereof.

In order to meet the substantial and increasing demand for racing bicycle
saddles that are as light as possible, fig. 15 illustrates the longitudinal

section of the body made only from carbon matenal.
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In order to make the saddle even lighter the rear part that projects upwards
of the support fork 13 with which the saddle according to the finding is
equipped has been eliminated, replacing it with two elements 31, forming an

integral part of the body in object (see fig. 16), which go down until they

rest on the rear part of the fork, which in this point is in closed form, to then
be fixed in a sandwich in the underlying part, with a suitable plate held by

two self-threading screws made from uitra light metal.
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Claims

1. A bicycle saddle suitable for racing having two longitudinally symmetrical identical
portions (1, 1') and a length of about 27 cm, comprising:

a) two adjacent rear parts (2, 2') having a total width of about 13 to 14 cm and joined
by a hollow shaped section (21) about 4 to 6 cm in length and about 1.5 cm deep, said
hollow shaped section (21) being adapted to prevent a cyclist's coccyx from touching said
bicycle saddle's surface,

each rear part (2, 2') including a rear portion sloping upwardly at an angle of about
10° to 20° so as to be adapted to support the cyclist's gluteus muscles, a part (2", 2")
proximate to said hollow shaped section (21) being substantially flat and having a total width
of about 7 cm, a side part (2"", 2""") extending downwardly from each said flat part (2", 2"),
respectively, at an angle of about 45° to 60° so as to be adapted to prevent friction against
the cyclist's gracilis and adducent muscles during pedaling,

said adjacent rear parts (2, 2') having a recessed rear intermediate zone (3)
substantially dove-tailed in shape commencing at an end of said hollow shaped section (21)
and terminating at said rear parts (2, 2') at ends (&', 5") , respectively, about 2.5 to 3 cm
apart;

b) two front portions (7", 7") joined respectively to the flat parts (2", 2") of said
adjacent rear parts (2, 2') sloping upwardly from the juncture of said front portions (7", 7™)
with said flat parts (2", 2"') at an angle of about 5°, the bicycle saddle having a width at the
juncture of said front portions (7", 7") with said flat parts (2", 2"') of about 6 to 8 cm
narrowing towards a front end of said bicycle saddle to about 4 to 4.5 cm, said front portions
(7", 7'") having sides extending substantially perpendicularly downward, the cyclist's isciatic
tuberosities and ischial pubic rami being supportable on said flat parts (2", 2") and front
portions (7", 7"") , respectively;

c) two front end sections (9, 9') continuing from said front portions (7%, 77),
respectively, said front end sections (9, 9') sloping downwardly in a substantially hook shapea
curve at an angle of about 30° to 45° and uniting at the front end of said bicycle saddle in

a substantially semi-circular shape having a diameter of about 3.5 to 4cm, the downward

sloping of said front end sections (9, 9') being adapted to prevent compression of the cyclist's
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genitals and compression of the deep dorsal artery and vein so as to maintain normal blood
flow;

d) a central channel (20) commencing at a front terminus of said hollow shaped
section (21) with a semi-circular shape having a diameter of about 3cm which narrows to a

width of about 2.5 cm and terminating at the front end of said bicycle saddle with a
semi-circular shape and having a depth from the bottom of said central channel (20) to the
top surface thereof of about 1 cm, said central channel (20) separating unjoined portions of
said rear parts (2, 2'), said front portions (7", 7"') and said front end sections (9, 9'), the
cyclist's perineum being disposable above said central channel (20) so that the structures
thereof are not compressed, whereby the cyclist is supportable on said bicycle saddle
exclusively on the gluteus muscles, the isciatic tuberosity, and the pubic ischium; and

e) awall (24) disposed at the bottom of said central channel (20) whereby to establish
a housing to receive the vascularizations and structure of the floor of the perineum anad
genitals of the cyclist sitting on the saddle, said wall (24) closing the bottom of said central

channel (20) so as to shield said housing from the environment therebelow and protect the

cyclist's organs therefrom.

2. The bicycle saddle as defined in Claim 1, wherein said wall (24) disposed at the
bottom of said central channel (20) is provided with a small opening (25) in the vicinity of said
front end sections (9, 9') so as to facilitate the egress of fluids and dusts built up in the

housing formed by the central channel (20) and wall (24) during use.

3. The bicycle saddle as defined in claim 2, which further comprises a soft upper
padding attached to and overlying said bicycle saddle wherein on the rear parts (2, 2') the
thickness of said padding is about 2 to 10 mm, said thickness increasing to about 10 to 15

mm on said front portions (7", 7"') and then decreasing to about 3 mm on said front end

sections (9, 9).

4. The bicycle saddle as defined in claim 3, wherein the padding is formed of a material
selected from the group consisting of soft compact or expanded polyurethane, expanded

bicomponent elastomer polyurethane, styrol-butylenestyrol, and expanded vuicanized rubber.
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5. The bicycle saddle as defined in claim 1, wherein a padding is fixed on said bicycle
saddle, said bicycle saddle being composed of a material selected from the group consisting
of plastic, nylon plastic plus carbon, and carbon; and on an underlying surface of said bicycle
saddle at said rear parts (2, 2') two protruding elements having a prismatic form and having
central seats shaped to accept a support rail (13) are provided, two small plates (22, 22') are
provided to secure the support rail to said protruding elements, respectively, by selfthreading
screws; and along an external perimeter of said bicycle saddle a ridge (18) is provided having

a width of about 6 mm and a thickness of about 3.5 mm to which a leather covering of the

bicycle saddle Is secured.

6. The bicycle saddle as defined in claim 1, wherein said channel (20) at said front
portions (7", 7™) and said front end sections (9, 9') opens from below in an upward direction
at an angle of about 30° thereby increasing the width of said channel (20) to about 3 cm so

that a larger ergonomic space Is provided.

7. A bicycle saddle suitable for touring having two longitudinally symmetrical identical
portions (1, 1') and a length of about 20 to 22 cm, comprising:

a) two adjacent rear parts (2, 2') having a total width of about 18 to 22 cm and joined
by a hollow shaped section (21) about 4 to 6 cm in length and about 1.5 cm deep, said
hollow shaped section (21) being adapted to prevent a cyclist's coccyx from touching said
bicycle saddle's surface,

each rear part (2, 2') including a rear portion sloping upwardly at an angle of about
10° to 20° so as to be adapted to support the cyclist's gluteus muscles, a part (2", 2")
proximate to said hollow shaped section (21) being substantially flat and having a total width
of about 7 cm, a side part (2", 2"") extending downwardly from each said flat part (2, 2"),
respectively, at an angle of about 45° to 60° so as to be adapted to prevent friction against
the cyclist's gracilis and adducent muscles during pedaling,

said adjacent rear parts (2, 2') having a recessed rear intermediate zone (3)
substantially dove-tailed in shape commencing at an end of said hollow shaped section (21)

and terminating at said rear parts (2, 2') at ends (5', 5"), respectively, about 2.5 to 3 cm apart;
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b) two front portions (7", 7") joined respectively to the flat parts (2", 2"') of said
adjacent rear parts (2, 2') sloping upwardly from the juncture of said front portions (7", 7")
with said flat parts (2", 2"') at an angle of about 10° to 20°, the bicycle saddle having a width
at the juncture of said front portions (7", 7™") with said flat parts (2", 2"') of about 6 to 8 cm
narrowing towards a front end of said bicycle saddle to about 4 to 4.5 cm, said front portions
(7", 7"") having sides extending substantially perpendicularly downward, the cyclist's isciatic
tuberosities and ischial pubic rami being supportable on said flat parts (2", 2") and front
portions (7", 7'"), respectively;

c) two front end sections (9, 9') continuing from said front portions (7", 7"),
respectively, said frontend sections (9, 9') sloping downwardly in a substantially hook shaped
curve at an angle of about 75° and uniting at the front end of said bicycle saddle in a
substantially semi-circular shape having a diameter of about 3.5 to 4cm, the downward
sloping of said front end sections (9, 9') being adapted to prevent compression of the cyclist's
genitals and compression of the deep dorsal artery and vein so as to maintain normal blood
flow;

d) a central channel (20) commencing at a front terminus of said hollow shaped
section (21) with a semi-circular shape having a diameter of about 4 to 5 cm which narrows
to a width of about 2.5 to 3 cm and terminating at the front end of said bicycle saddle with
a semi-circular shape and having a depth from the bottom of said central channel (20) to the
top surface thereof of about 1 cm, said central channel (20) separating unjoined portions of
said rear parts (2, 2"), said front portions (7", 7") and said front end sections (9, 9), the

cyclist's perineum being disposable above said central channel (20) so that the structures

thereof are not compressed, whereby the cyclist is supportable on said bicycle saddle
exclusively on the gluteus muscles, the isciatic tuberosity, and the pubic ischium; and
e) awall (24) disposed at the bottom of said central channel (20) whereby to establish

a housing to receive the vascularizations and structures of the floor of the perineum and
genitals of the cyclist sitting on the saddle, said wall (24) closing the bottom of said central

channel (20) so as to shield said housing from an environment therebelow and protect the

cyclist's organs therefrom.
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8. The bicycle saddle as defined in claim 7, wherein said wall (24) disposed at the
bottom of said central channel (20) is provided with a small opening (25) in the vicinity of said
front end sections (9, 9') so as to facilitate the egress of fluids and dusts built up in the

housing formed by the central channel (20) and wall (24) during use.

9. The bicycle saddle as defined in claim 8, which further comprises a soft upper
padding attached to and overlying said bicycle saddle wherein on the rear parts (2, 2')
thickness of said padding is about 2 to 10 mm, said thickness increasing to about 10 to 15
mm on said front portions (7", 7") and then decreasing to about 3 mm on said front end

sections (9, 9).

10.  The bicycle saddle as defined in claim 9, wherein the padding is formed of a material
selected from the group consisting of soft compact or expanded polyurethane, expanded

bicomponent elastomer polyurethane, styrol-butylenestyrol, and expanded vulcanized rubber.

11.  The bicycle saddle as defined in claim 7, wherein a padding is fixed on said bicycle
saddle, said bicycle saddle being composed of a material selected from the group consisting
of plastic, nylon plastic plus carbon, and carbon; and on an underlying surface of said bicycle
saddle at said rear parts (2, 2') two protruding elements having a prismatic form and having
central seats shaped to accept a support rail (13) are provided, two small plates (22, 22°) are
provided to secure the support rail to said protruding elements, respectively, by selfthreading
screws; and along an external perimeter of said bicycle saddies a ridge (18) is provided
having a width of about 6 mm and a thickness of about 3.5 mm to which a leather covering

of the bicycle saddle is secured.



CA 02653219 2014-01-14

1719

e

8
wld

01"
2PN .bn.. h
S EAE E Y
P R R SN g
tol Wsﬁ *) v«l ‘.\“\o- c ‘ﬂ.u : Ny’
-.Ix M” “Wv" H \" .h" v

N

$ :K.

\ T

' b
A.ﬂ.- ‘ Ia.§ \

- bt T
~ 4L Fy ay
hd .50* ~

Mard s
h‘;. .
-~ -

-

- .

v a®
»f
i

TN

'::.,"Q“
" .

il

'

e



CA 02653219 2014-01-14

2119

.

D
]
A

S o
’n's. UWA%.A.' -,
s hivwem, t
b8 oy B TV A

PR ¥ : : DAY b . R Pt W ek 4 AR g g ”
i ... .”- e . . : . . . . ® ; "' N o. * 'o - . .- . *‘

» »

AT St S .
DAY o
SRR . |
A ‘.u...“. . ..v F]

%.

-t -

.Q(s

-
e

o .
té o

N
ﬁ‘
~ g

v’?-ﬁ -
;,i

L
-~

pn

Qi S - b

- e
P o A B

..
*.

.\'s"’
.
)

’

o

X x-

vo-,
P>
5.‘ oy

I,"

ca o MAL B g B
. T e g 8 W ' v .
e rely, A N F‘ﬁ.)ﬂM ..o.f.v..o.w'c.u. £
, .... ot Y. v.h..f...‘\..m.r’-ﬂ....lo Aw-v.. ..t“mw .h”tv.
N S av0~c rey ', ._.”\v\ Yy - ...cv#\* ’..4“\. =y ﬁlr
. N LRI LI K wr. ¥ $vVay, g #$ w:
_ s A AT R
\ . . . \HC.‘.W.n‘...u-.l..sI.m‘ u‘% dwcﬂ:c q“'Mt-.{ ﬁ) ‘rey rt.ﬁnwt,

S o .

..\ .. . .. . .o.
v " R > ambbacy 7 .?.. e, N I“ .w'.huo

b v A.lt“.\”\. . L e e\ ) D *
,.f...t.hv .ﬁ..J .....l.v\w P n.-.vn.“i g v _.\J./ o Hﬁ.&. .r._.. ] [
Y ..(0 L Fn‘~0..}. . . .

N Fohline

3 HX0 G ERARITA A

: &.-« ....un...n L B vy,
R AR N

3 \%\A.. P -
. &.v kﬁA.M.\w.f% . . 1

v - .
o m IR ..‘\.N,\-..b;...

[ "F B
)Htf.‘.. \ h\fm‘.\.

fig. 1 bis



3/19

CA 02653219 2014-01-14

c bty

ac Ve

Gt

.....

:..... ......
- -

.-i. - i ‘,. . . N ° ] J . . - : . . e . . Ny - \.\.
we S22 N o”ﬂln.\.d..i-..\t!ti %J.ﬁ.\&elw o AR . ! g - ) Y ‘~
R SAAEITEASE LA M AL LR NI R AL A A I I 4 . : e YA )
e N e Ty L e AT D Rt A S ‘
G wg 2, - - - g S, w v, -« 0 s , t . o
® ‘-' “..IG »* . S ’.'“ = - L4 ’.v * v " - » " T ‘_,‘“‘ .”"' "‘.a = = X s Fx b e %
“t“ !" - .“' " 'f"'“ - -’ ’ A d j" - LY > %S ] -/-
- - "Ciﬂ‘ s .\Ir Ed L . IR ..‘...,. .4......

L




CA 02653219 2014-01-14

4/ 19

16

.vu.\ ;n.;).l%bols
h\*-” y X, \...

v

b

N “.I_QI’. X - .
RIS W e ‘
. - c.-alr.HY-«‘-.t_.. Al
{ L, . N
. ¢ - »N

)... o) .. ‘
. ....,.r R AV

Y, ”1 "

N ' [

;o w.

LR LY\ Sy BRI
R R e N D) TSR Sy
I"I - ..v......... ’ .MM/‘*M.\C \.,\N-’ . . s . ’ Sl ML . -8 . h d vy o . ..v,m‘ Mf‘.\dv.ﬂ«..\ Q\oh.ﬁﬁ..‘:\ﬂ\p'fu
. ‘. K .»..-ﬁ ....M“N $ . . . .. S . ¥ pos 4 ] : 2 d . . . R i a.ll.. AH. voq r)' g .)\.. ! -~
. ..” 3 . ' . . ) . D . : B S e . ., i * . P . 4. l,..fi. 4 . ...r - . .-.(..
" s N . y g A
b ) . i T : ¢
1\ .

RN Y me v

vt e -..
- -A

4 . b

} R ’

J O ! b v.‘.

“w - " . DQH\. . e L S * - - ’,
1 o ' 4 't e RPN W Y4 A R Y CEE - .- ' Cote ot T 'ore.
. LN -, . . p e .‘I#r\ e ome  Tal. oy LN . . - A AT . v s k “ LT g y
- - . 1" ” » g-R b L, -V 3 talae q. e A v e e . - Rt . A b v ’ .j
2 LA v ) . e taad e 30 I AT TR Sl 14 ke’ ﬂ.ﬂ.pAﬁﬂ»&.*VJJ.uK\n«.,?.,:nn..,“\,.,o\., il el WIEOTGT IR T A NG At Qe NG R
] ..\..,‘}’ln X ) S b .. ﬂ.;‘ ’d‘.’ . vy » g ) f ‘., o \u‘ - P. - . N . ' . [ A n ’ \ . \.. K .. ‘ » .
- » .M ’ m. ' ... 4 . ) . . + W P . .V cas 2 - b.. s ! ac u.ﬁc.o.. S &. L . b
T -4 JI " ....' .sav - - \“ .. s . A . t . TR SR < " . T f...,v. b b . u L DR : u.q( ., - - 4
H ’ 4 . [ ‘. ¢ . - . » T qe, 4 -% . * .cv....fsmf.. - m . - v

C et

N AL 4
whe ..‘L...—. _.tvwn.
reg o', LN

s

29

1

:
-

1 6-“ '

Av57 ..
A ('M‘\-

2!!
-1
A4

16°
6 .-
24
7" t
8-!

fig. 3



CA 02653219 2014-01-14

5/19

30

‘v

»>

N Hiers bt

. e ¢\
VR ¢
NS ’A

~

"Te

v b

g
AN

13

r
Al




CA 02653219 2014-01-14

6/19

22"




2014-01-14

CA 02653219

e
' ¥
o P

FRY
o

*
" i

A

-
-
3
-‘.
-
.
' .
- -
4
-4
e v
‘ .
"‘ ns ;.
% ‘ <
1
-

]
.
4’

v .
fon Comthat. ot hveet : 5
’.;k. ""1.‘;\“&"\ -o::#r“-:ﬂ'\: - ~ .’ 2
P -
g \.!.."' A prl. & 3;,5’.‘..0“(:5}..
. " qﬁ‘-\‘ﬂi - -t~ -, T . . . )
- ‘_ T - Y . ‘
P e o ol e h L

y ol S oe
%“aﬂ\t* ‘-e}s o -
L “pap At TIPS I
QR e e S 0 L :
¢ ., ~: o R . . . _' . e 1 e » . .. e - ‘ B "". e ; V -
i A T e L - g ) i

. .0; J--'“»‘p,:‘r

v

. o
Pl o &k §

.




8/19

. |
-

LT
e
<
-

L4

.’

s N,
—

CA 02653219 2014-01-14

-~

r

3

a%co h.
41 [

Y, g
o, 3
% * '
r.--x. M

i

vl
9
-

Y

. da

.',A' "

I.“

L
.h.

24

6 bis

iQ.




CA 02653219 2014-01-14

9/19

O wg.

. - .l
'....v/; ~ﬁ ‘“
.

il  aa

. b s I
go AN‘ T
T MR TN
* .oﬂ.....s.l o I
3 .!h.ﬁd‘r&.'l' “.ﬁd “v.
v .c.‘-. sb.b.‘.
»?

-
r .

K oY
-y 4

N

o XY v
~~

. e

4

-
.l

v

ol
a"~
X«
»
3

L

LA
N

~
N

€y |
.-

':'0‘2"»‘0 ‘
gt 43
Pty I
>

b
v~

?

AN :
wal A

v
W oa e

\ b

A7
TS
Sk s
. M RIS

-

f 9
1.«

“fo %

A v
. ¥ .
Cxn "

-

“.."4..
A
Q?”wv
v "*vr - gy
P ™
A A

L T
AL

" .
+

Q
e

w4
-2

1~
L Nl
oL

v
P
v
‘\

L A

5P o pr,

Lo

¥ ¢
Pl

w pphAg—

lr&.‘ 8

’y .é..\ ~

-
T m

SRR RE T o | |
“ ]

L YT l.l.ull L L
~t e,

gy ‘. % . Ty
. \.‘4 ‘.H.A!.\ “--v,n“.}.’ ’

. Or‘c..‘hmﬂsl.:’w. r 7 : . A
.. ? [ AP b I .¢ Lo te t
R SR b LA R Y . |
e R RPN A
uu...w..“. Wiy . ......L«qu,.»;...:\
ok.om.uk-p(:.ﬁ, 3 “.a.Tvu...: 03 _.......v.
R e FETNRS Mo
]
’. i
F
L .

N
X

WO
RFAN

"3
e

37

b

- -
——

|

-

A |
.
e

o
v
A

- g
aavnw 4w
ter A

PR P Y

» M )




CA 02653219 2014-01-14

10/19

yr—

.HMN...V..: . ..”3&%

o4,
LR

ratey
[J2ig PR

%

.

RTINS
..*,mmm.v».xﬂ...“..ﬂmmd.w >

.‘..
1Y oV “ il
w‘ -a.wsaﬁ.?.. M-A-Oﬁa ﬁt.\. ‘.lqc
v Tigege S1 e by (L O
L ey w, W ) N
st NSO T :
RIS D M...: dooowl a
R T: B DA .
A R T L T ’
) T SOt L )
TS oy
“e" ‘ o "
" e v ‘e - \4
» P v v |9
- 'y +. hv vt
Y . v Ve, o
e . .
7 W

YK,
. .y

.~

~
AT
4
L A
}

¥, .
far ' R
P - v, -* re - ’.
. sn “rtdaﬁurﬁ.\(..r > .\ J ¢ M .m'wvﬁfnw
' . - - Mﬂ.‘(“
. AR AN
. ) -0’ ...A *

.j.()

.
-
<
Coor
-
-
'. -~
LY

fig. 7 bis



CA 02653219 2014-01-14

11719

-
A e sy AR A ARSAg St e L
vov

At

q-Q




CA 02653219 2014-01-14

12719

fig. 9



CA 02653219 2014-01-14

13 /19

..................................

-

sp

[y

r"

e

.y

== &

Y i d

%

fig. 10



-
. ™ ':. -

e

—

oy e O P A

" b{rh."ar..

[

B R R L s

s

Y

.

-
i - .

.

- — } -
- "'.‘:Sft

~
o

-

N Ty
RN ,“A“.,‘*?.H:’mn.:, v

-
- -
4
’

"

ce aqp

e D £

.oﬁ‘x“‘ii::

« A

‘J
N a g
*V -~

CA 02653219 2014-01-14

14 /19

£
Al -
o VRSO s

;M

<21

3

22"

LN

L 2

LI NP R

11

tig.



15719

CA 02653219 2014-01-14

24
25

"
’ TRE & »
R

* Qe "W L ~
- - R TA - .
NI P .
Ay bt e POV

: AP RR=L - S »f&d;c!

-

. . .« S b B . . . " o

. . . . 5 s .. v . O 2 « » + .. . L . - ! r

R ST . T T T Do e Re b

. . . - . . . T ,e M . . . . S S .

S . e Al s at . . o o, . . N

.’ > . . e ’ . 1. . ' P - \ﬁc

. u, 0 h .- . . . ¢ . . 0 .y . d -,
o L) e . - . ar ] oo o i . = . il e AT

t.!

K .r.#‘.a.u . . < - .
» e D AP . . k . . . J“.c.“ v.i.n.wh.‘.. »
SNCALE 3 SR IREL

L I T LY e ’ 1 .o . -8 . . . & LR ' ST e Tl L e
M ... ‘....a. b
. ; .

KN

f:.': .”. .. ... . . . ..r.)rpf
. ‘.c..m.‘ d..o MAG ka Lt : \ L . . BV B4y c~4v ._S.d\ A
’* L&) \.OQW ”r."\v\ ¢ 1“ : ] - B . . e % . » . o)-\f L bl
- v, .

. 5 . - S | ‘.. -
AN RO :

- .

.

™ - A e e TP,
4 -

L]

Gra

48

- o q Lo T . . .s ., . ¢ * . . .
,wy ‘-s)lwt i 3 . = - . .oa Q.L . y 4.. . Jin g e, » . 0‘..9. .
...\.c... .. .. . . . . .. . . . . . \vs..o . o o Syt .
“.1. .v... . .... .. . .. . .. . . . . .. x.n.nr ..!.... ” q.ro‘-;\\;:it oa’.s...“\h(-“o!z.\x\ ..

. . ». .A..ﬁ. . .\.\
T T e L i e B WG R IR T

. * " TS ENN
\ ‘.9 ey S . ad ) .- gF~ ,0 L B 1N ‘. Lathe "y Mgl
....‘f\.f..ﬂ‘f 4 . .*s......f ~ = . (' -z LI
AW o S e DARRDEERRIEIN .~ 4 k¥ |

.-,

A b1

-t ! .vw

. ’ . L . I T I A . A -
; . R ...).~.. S ey B RIS ¢ #, = lie
o «.\ . L . o ..s. o "
- . . -
'
. ~,
SRR S
N, -t s A
e e

1.4 A ™
- & I.“.V\
VAR
[l | « °
AL el
" \.4

>

20

- . .'.

\.w. -s.n

APy g- X

Q:.Ac} - TR - e

.-J"“. . - . -v
4..- '-.z ' l-.
>.r ~ PR N ’ . '
42 :

. . - RN NS
s ian e 2 b NN S R
. ' r »

‘”.’..)s”. SR AT . d l"viv.‘o’h-'). 1..: ‘e
Q‘\ Vrgl.{u» F.e : . 54 R .loh-.t .ﬂ....u

- PJ"IOA... . b _ESEHPLL LT I ERON .

Y oo

re

v 4 . i
. Ny .
rt g RN ot
o L ) v K e
PN .« - s. QN - 4 0
L ] \C.(‘.ﬂs.‘v u\. .\.f. 4 -

ity

v
A ) cy 6

. . - . L T
At o et 4. B & . g o

4 .

fig. 12



CA 02653219 2014-01-14

16 /19

D7

-
Y

L ]

LT LAY Sy

. P Y s S
e AT
. W‘%\ '..).-VL.‘. i .Xt. o
POV IR
. - -IG ‘br.-. m

Faa

4

.:..\ / N'.

¥

4
4

N

A

~ ...fA

Yo

16 - -

.

<
0N

ISR

v Y. .-../N\- .
)ALy

A < .
l\.‘ fW/ -ﬁ“)l '.....

- ,\! I-... b - . -
L & X9
7 4

*

: '™
IICSYRET
APy

4 ﬁ.b. f-..\ o=
. 2
.avr..(.. [}

-

]

2

i

-
§4r

25

13

fig.



M R St - | (O i S R . . . ) \ ’ . ) i . \
* AN . : H ., . . . - . ' 1 = LA s
‘Hw .ﬂ\ .Q.i.r.. 3 . A - . -.. / . . . ) . . . AL b b '\ 1 :

> . v
X p . | , ‘ ¢ v .a . .
S, an i ‘e R ’, - . andh Yt ovelw, S o O O ' ‘- ) oW L1 . - b % . d . 8 * A ? W
., b \.\! 0\ IH 06)11 N . ....p . .. ¢« s T . o -\. .o ' - . . .- ' .. ¥ y .. . o . Ay . ' - . ) . %Q*.“ .y ¢°. & .&xv . ”;‘;t
. o . e B ' L sy . . e : 1, . i s d ; ) J et L 24 ) L I oo’ 60;#*&“ L““ i eb
Cos - 2 . . HE SRS 2 - . A f i ph h\w:. ¢ :57._
. - . e, , y B & QH «..‘.'\_. ¢
. c.(.....-som . .:Osv

\'MWA _ts.

...5, WNE
-~ t\vr r!l.’
. .\o .b ATt

T N

17 1 19

CA 02653219 2014-01-14

. - . D . ) ’ ) . - e Ay *‘«cwnr
1,..:,,}.,;,%.:. s L R Ty L AN N S asy . : AL . a.i:.b(.::.,,, ,H.ﬂ
TANA. o R w WY o ‘ Vet ) ” . L T e A . . S T » . . ~ o Pt .. ’ 4 1 4 N = -. )
W 2 Anat T ak oV " 4 cup. % -«...K!I\s ™ s... atse m.r.bbt" \‘._I Ns;’. " D " ; 42, > oM AN ;us.o-x(
- v - v . : b ) g 2 -
.w "}.!#}' g tC,J..\ -0).59.)’ E’d L A n.« . "
aving e * nt.l.?;. ) ’-.J. }

.
W,

IR S ERSI R ey _;;..\.fz:wu_

) . - ¢ J.‘l)..‘.ll*vf va.ﬂ‘ 3 W . . ; A S . .” ' e Ol : .J\
AR RS ik e 2410 34 S et R OO g™

) ﬂw.& {.vnsul. »mifﬂ.&‘ -0 i .

sxrc - b e )
.\.qo ..‘. s & JhA BN At L

o .{. ARt e h . ol . e ey TR, o 317 2
, R’ " Y N LR ,.’&tf Jtﬂ. - e

’.‘1 Ay
AR fér 23
%N.f..ﬁ»uﬁ . f. A Nf w.
Rs 45 O 7

i-

WA
R ry * oy g 1) o .P.B o

I!.vfm.- 8~.‘é‘ mb
L3 - /” %
., 3 .

c.h -’. .
r..lﬁftv Y. .V..

A v.waf

L.sﬁv....

20

fig. 14



CA 02653219 2014-01-14

18719

S e Ot . »
) L .. .- .r l'-.
R ca”.o.o

P
o rf

(W TN TR
ae ? ¢ B

Gl

.

e



CA 02653219 2014-01-14

19719

~

"
T

. .
EP T

-~
"“-' .

s
Qh‘o.‘l"'

o e L e

v
P X
o~ -
ol EERNEEE A
R
T oww d
R e R
!t.\u&.h ' A .. . qu
! .
* o R ...Y
. .Qdm“ : b|

Ay

-
v -
a n
vy
- r
P
prap—
-~
o

LE LY

m... .a,qo”:
WMQAWL Jm Nm t#.

s >, . rw_.,ﬁnq X
WY R Lo ST
ol r.n.....ﬁ.rn..tl Mt | 7 & 1:... ”w -
L e ?.r? . N
-' . ’ . . . . LN, . A . ) I‘.'
\\fq .

g \,L #n...
>

.l.l
..0.1 »
‘v

o.l ‘ : [N

. .. t ‘." sy .' .
M & \f )
AT

3 o
~

L 2 R

! A
e
S

LY

’ .. «...

. 2 iR

£

e R (ti’ e, we
. e 'ca. .
o ) ... ) . ) =ire }aol -
." .“ “.- “ ’ .” &.’ ‘reo. . C I " - . ". ‘r.\ h&’\
* et 'k » a - ,
J IR Lr PP IR L, TN ' ers . 'st 7 P
. \. ~ .r..i(.!d.ﬁ.fw:lo \_- I.o. SR - PeP Ayraat TeW Ol O.w ‘

!.r ) Ve .u...u?

ai

*bty



2.!

2™

44

<k

."l'fv: ;
SN LTE
8 ‘o
ai;'- 2

4

P |

B e [2£.G
&'ﬁ.- T & L,\ . %
e Rl

4 '{L‘:" ”:“ - n
PACHL

Ay it
iz ‘-.";}5 :

H

-
)

i (N AL
oy AT RN AL 08
Ly ',f_"‘ﬁf»‘?:f.j:.“?r}’a.} 3!
’; i |.-I‘§l .E' -:é ;_a’ff‘;.! 4 ’i‘ﬁg“q‘. W ;I‘ '
‘ - \q |$-ih&, ‘}‘:r‘g]]. (2 .h: .“\‘
SR I
SRR

LY ity
"‘.'.""1“;5'1

}!' ;. 12 . + .
< 2o, MR
e o

- P 532‘4" ;

e
M rey

?"l'l‘

;::‘l ¥ )
.e_}, ’

T3 s 54

":l.-" ¢
N @ o]

81




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - claims
	Page 24 - claims
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - abstract drawing

