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Description

Object of the invention

[0001] The present invention relates to a retaining de-
vice and a wear element, preferably a female part, for
ensuring the retention between the wear element and an
adapter, in other words, between a female part and a
male part used in coupling systems in excavators and
the like. The retaining device has a body which deter-
mines a hollow space joined to the body, having a support
element made of an elastic material. Said support ele-
ment enables the retaining device to be supported when
itis arranged inside the female part, as well as supporting
a data storage code which enables, among other appli-
cations, the identification of the different components of
the system, accessing videos showing how to assemble
and disassemble said components, accessing the web-
site of the manufacturer, the website of the product, the
catalogue, technical support chat, information regarding
the assembly of the components, information on the man-
ufacturing method, mechanical properties of the compo-
nents, the composition thereof, among others.

[0002] The female part has a cavity and can be a wear
part or element, a tooth, a tip or an intermediate adapter
(in a three-part system with an adapter or a weld-on or
cast nose; an intermediate adapter; and a tip). The male
parthas a projection into which the aforementioned cavity
of the female part fits, this male part being able to be a
tooth holder or adapter, an intermediate adapter (in a
three-part system with an adapter or a weld-on or cast
nose; an intermediate adapter; and a tip), a cast lip nose,
oraweld-on nose. The intermediate adapter has a cavity
on one side and a projection on the opposite side, such
that it acts as a female part on one side and as a male
part on the other side.

[0003] The female part is coupled to the male part,
these two parts being maintained coupled through the
interaction of a pin and the retaining device. The female
part is removably coupled to the male part and the posi-
tion between both of them is maintained due to a pin
which interacts with the retaining device that also main-
tains the pin in the position thereof. By means of the pin
and the retaining device, the female part is prevented
from coming out of the locked position thereof with the
male part and therefore the coupling between both parts
is maintained. The detachable coupling requires the re-
moval of the pin for the replacement of the female part,
as well as the retaining device, if necessary.

[0004] The presentinvention applies especially to the
public works, mining and dredging sectors, as well as to
all kinds of earth-moving machinery.

Background of the invention

[0005] Excavators and the like, such as those used in
public works and mining and dredging sites, are used to
move and carry soil, ground, and rocks. These machines
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are normally provided with a shovel or bucket joined to
a mechanical arm. The shovel is provided with a blade
on a leading edge intended to penetrate the ground. In
order to prevent excessive wear of the blade and to aid
inthe penetration of the ground, itis common to assemble
awear element associated with the blade projecting from
the leading edge thereof. However, said wear elements
are also exposed to impacts, wear and breakage, for
which reason they must be replaced frequently. Further-
more, depending on the application, it may be advisable
to change the type or shape of the wear element in order
to improve the efficiency of the excavation. In order to
facilitate said replacement, adapters are used which are
fastened to the blade of the shovel in a more or less
permanent manner, and wear elements are used which
are removably coupled in the adapters by means of a
securing system provided with at least one pin. The cou-
pling system between the wear element and the adapter
is formed by a complementary cavity and nose, such that
the cavity fits with the nose, it being common for the wear
element to have the cavity and for the adapter to have
the nose, although it could also be the other way around,
this type of coupling being commonly identified as inverse
systems.

[0006] The pin normally passes through at least one
hole arranged in one of the walls of the wear element
and a duct which crosses the nose of the adapter fasten-
ing the wear element to said adapter by means of the
action of the pin. Alternatively, the wear element can have
two holes in opposite walls, such that the pin crosses
through both holes, as well as the duct which crosses
the nose of the adapter. In any case, in order to guarantee
the coupling between the wear element and the adapter,
the pin is located between the wear element and the
adapter, being fastened in the assembly position thereof
by means of a retaining device which prevents the pin
from coming out of said position when the system is in
operation; in other words, when the assembly formed by
the wear element, the adapter and the securing system,
formed by the pin and the retaining device, are subjected
to high tensions.

[0007] Theretainingelementisusedinorderto prevent
the pin from coming out of the assembly position thereof,
as it is responsible for locking the pin in the assembly
position thereof, securing the coupling between the wear
element and the adapter and, therefore, securing the as-
sembly of the system or set. When the coupling systems
work under difficult conditions, due to those forces, the
tooth tends to come out of the assembly position thereof
fitted in the adapter, the pin being what maintains the
wear element, or tooth, fastened to the adapter, or tooth
holder, and supporting all the tensions, the pin tending
to move, come out and/or break due to said tensions. If
this happens, both the pin and the wear element which
separate from the adapter may be lost. The loss of awear
element, mainly a tooth, can be very damaging depend-
ing on the work site, not only because of the loss of time,
but also because it can damage the adapter as well as
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cause breakdowns in other machines, such as crushers,
which may work in the same production site as the ma-
chine which uses the teeth, such as, for example, in
mines or quarries.

[0008] Asdescribed above, the fastening system com-
prises a retaining device associated with a pin in order
to prevent the pin from coming out of the assembly po-
sition thereof between the wear element and the adapter.
The retaining device has elastic characteristics so that
the pin can be fastened and released without needing to
be broken, in a simple manner and preferably without a
hammer.

[0009] The international application
WO02017137619A1 describes a female part for excava-
tors and the like comprising two holes in a wall, a first
hole for enabling the insertion of a pin and a second hole
for fastening and receiving a retaining device inside the
cavity of the female part. It presents a retaining device
which is directly coupled to the internal cavity of the fe-
male part or the wear element by means of integrated
joining means, which is subsequently coupled to a male
part. Said retaining device is located laterally inside the
female cavity, between the wall of the cavity and the wall
of the male part when both parts are coupled. In said
position, the retaining device is protected from impacts
inside the cavity when the coupling is in operation. The
joining means of the retaining device enable the retaining
device to be joined to the female part such that said join-
ing means are integrated with the female part. Further-
more, the retaining device can be joined to the female
part in the manufacturing installation and therefore both
elements, the female part and the retaining device, can
be supplied together as one component to the work site.
In the work site, the female part will be coupled to a male
part and a pin will guarantee the coupling between the
male and female parts through the interaction of said pin
with the retaining device. When the female part, a tooth
or an intermediate adapter has to be replaced because
it has become worn, the retaining device is changed at
the same time, thus guaranteeing a correct operation
since all the components are new. The insertion and ex-
traction of the pin of the coupling is performed without a
hammer, which means that no hammer impacts are nec-
essary for the insertion or extraction of the pin. In fact,
the pin is extracted by rotating the pin, which makes the
pin system easy and safe to use.

[0010] However, in the solution described in the afore-
mentioned document WO2017137619A1, the assembly
of the retaining device requires subjecting said retaining
device to forces which hinder the assembly thereof in the
female part. For example, it must be flexed in order to be
inserted and remain joined in a cavity made in the second
hole of the female part, requiring force from the operator
in order to place the retaining device in said cavity. In
order to prevent the entry of fines, through the hole
wherein the retaining device is secured to the female
part, inside the coupling between the male part and said
female part, in the state of the art it is necessary to ob-
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struct said hole from the outside with a part independent
from the previous ones, with the consequent additional
step in the assembly, as well as the risk of said additional
part coming loose from the hole, leaving the hole open.
[0011] Likewise, due totheincreasing number of avail-
able components, the logistics for the organisation of said
components becomes complicated and the information
on the existing products increases, which makes it nec-
essary to have an element that facilitates the identifica-
tion of the different components participating in a cou-
pling, enabling access to information about the different
components, as well as the retaining device, in a simple
manner, taking into account the type of components and
the working conditions thereof. It is convenient to facili-
tate access to visual information, through videos or im-
ages, which enables the identification of the different
components of the system, showing how to assemble
and disassemble said components correctly and safely
for the user, enabling access to the website of the man-
ufacturer, the website of the product, the catalogue or
technical support chat, among others.

[0012] The presentinvention makes it possible to solve
the aforementioned problems existing in the state of the
art.

Description of the invention

[0013] Inorderto overcome the aforementioned draw-
backs, mainly simplifying the supporting or fastening of
the retaining device in the cavity of a female part, as well
as enabling the support of a data storage code of all or
some of the elements participating in the coupling be-
tween the male part and the female part, a first object of
the present invention is, therefore, a retaining device ac-
cording to claim 1. Said data storage code enables ac-
cess to information related to the different components
of the system, instructions for assembling or disassem-
bling them, videos or images of said instructions, infor-
mation from the manufacturers, information on other re-
lated products, as well as products of the manufacturer
among other information. Said information is preferably
accessed through a mobile device with a camera and
internet access, in order to then capture the data storage
code, accessing the web page or pages with the required
information. Said data storage code is preferably a QR
code or BIDI code.

[0014] The retaining device comprises a body, prefer-
ably made of metal, with a hollow space determined by
an upper section, a lower section, opposite from the pre-
vious one, and a rear section, in addition to a support
element with elastic properties which is joined to said
body. Said support element has a body with elastic prop-
erties and with a first base and a second base which is
opposite from the first. Likewise, on said first base the
data storage code is preferably arranged which enables
access to the identification of one or all of the components
making up the coupling between the female part, the male
part, the retaining device object of the invention and the
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pin, as well as accessing another type of information as
mentioned above.

[0015] Said retaining device is inserted into the cavity
of the female part and by means of the support element
said retaining device is supported, or secured, inside said
cavity. In particular, said female part has a body with a
cavity with an inner end, an open end and side walls,
wherein at least one of said walls has a first through hole,
for the insertion of the pin, and a second through hole
separated from the first and located between the inner
end of the cavity and the first hole. The retaining device
object of the presentinvention is supported in the female
part by means of inserting the support element into the
second through hole of the female part such that, thanks
to the elastic properties or compression properties of the
material of said support element, it is self-securing, self-
fastening or self-supporting in said second hole, in other
words, the support element is secured, fastened or sup-
ported by itself. In the hollow space of said retaining de-
vice, the pin is inserted for the fastening thereof to the
coupling formed by the male part and the female part.
[0016] In accordance with the foregoing, a second ob-
ject of the invention is, according to claim 9, a wear ele-
ment comprising a data storage code accessible from
outside the part. Preferably, said wear element is a fe-
male part with a retaining device in the cavity thereof and
the support element of said retaining device inserted into
a second hole of said female part. The wear element can
be a female part such as a tooth, a tip or an intermediate
adapter (in a three-part system: adapter, intermediate
adapter and tip), but it could also be a male part.
[0017] The securing of the information storage code
on the wear element, either directly on the body thereof
or through intermediate elements, enables access to in-
formation on any of the elements making up the coupling,
formed by the female part, the male part, the pin and the
retaining device, as well as information related to the as-
sembly thereof, information on the manufacturing meth-
od, mechanical properties of the components, the com-
position thereof, among other data. Said information stor-
age code is preferably a BIDI code, a QR code or a bar-
code, among others, which is preferably a sheet adhered
to said wear element.

[0018] Said female part, tooth or wear element re-
ceives the retaining device and comprises a cavity which
fits with the projection of the male part, usually an adapter
or tooth holder or an intermediate adapter or a weld-on
or cast nose. In other cases, which are less frequent, the
couplings are reversed and therefore the previous male
and female parts are interchanged, such that, for exam-
ple, the tooth or wear element, instead of having a cavity,
has a projection and the tooth holder or adapter has a
cavity. In these possible embodiments, the retaining de-
vice will be joined to the cavity of the tooth holder or adapt-
er.

[0019] The configuration ofthe retaining device not on-
ly enables the coupling between afemale part and a male
part to be ensured, by acting as retaining for the pin which
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crosses through the two previous parts, but also enables:

- Securing the retaining device inside the cavity of the
female part by means of inserting the support ele-
ment with elastic characteristics by pressure into the
second hole of said female part, and

- Securing, also through said support element, spe-
cifically through the first base thereof, an information
storage code of any of the elements making up the
coupling, formed by the female part, the male part,
the pin and the retaining device. Said information
storage code is preferably a BIDI code, a QR code
or a barcode, among others, which is preferably a
sheet adhered to said support element.

[0020] By arranging the retaining device of the support
element with these elastic properties, it is sufficient for
the user to insert the support element by pressure into
the second hole, preventing having to handle the body
of the retaining device, which is stiffer and preferably
made of metal, in order to insert it into a housing inside
the cavity arranged to this end, as occurs in the state of
the art. Furthermore, the prior solution of the state of the
art requires more complicated manufacturing moulds of
the female part with internal housings. The elastic prop-
erties of the supportelement compared to the lower elas-
ticity of the female part enable said support element to
be deformed in order to be inserted into the second hole
and expand therein, guaranteeing the securing thereof
in said second hole. The female part is usually obtained
by a casting process wherein due to the ample tolerances
of the process, it is difficult to specify the dimensions of
the holes, and therefore the elasticity of the support ele-
ment enables a good fit for the retention thereof in the
second hole of the female part.

[0021] When inserting the support element into the
second hole, the second base of the support element will
be maintained inside the cavity while the first base of said
element will face the outside. On this first base, the in-
formation storage code will be arranged, preferably ad-
hered, so that from outside the female part an operator
can access the same by means of the corresponding
reader device, preferably a camera of a mobile device or
a barcode reader, depending on the type of code used.
[0022] The securing of the information storage code
on the support element prevents having to place said
code on the female part or on the male part as described
above. The arrangement of the code on either of these
two parts has the difficult adherence of the code on a
cast part as the main drawback. After the part is manu-
factured, it can be subjected to a drying and painting proc-
ess after which the code should be adhered. In addition
to the problems of the adhesion of the code on the cast
part, it must be taken into account that these parts are
subjected to handling and transportation during which
they can receive blows from other parts that could dam-
age the code as well as contribute to the detachment
thereof from the part. In this manner, by arranging the
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code on the support element, the code is protected by
guaranteeing that it is functional.

[0023] In order to protect the information code ar-
ranged on the first base of the support element while it
is accessible from the outside, preferably the distance
between the first and second bases of the support ele-
ment is smaller than the depth of the second hole of the
female part or thickness of the side wall containing said
second hole.

[0024] Likewise, the transverse cross section of the
support element which is inserted into the second hole
is larger than the cross section of the second hole in order
to guarantee the insertion of the element by pressure into
said hole and in order to guarantee the fastening therein.
Preferably, the shape of the cross sections of the second
hole and of the support element are similar in order to
achieve a perfect fit between both of them and thus pre-
vent unwanted movements of the retaining device, as
well as the inlet of fines into the female part.

[0025] The coupling method between a female part
with the retaining device object of the present invention
and a male part would be as follows:

- Insertion of the retaining device into the cavity of the
female part,

- Insertion of the support element into the second
through hole in one of the walls of the female part,
leaving the hollow space of the body of said retaining
device facing the first hole of the female part,

- Arrangement of the female part on the male part by
means of the fitting of the cavity of the female part
with the nose of the male part, leaving the body of
the retaining device between the female part and the
nose of the male part

- Insertion of a pin through a hole in the wall of the
female part such that said pin crosses through said
wall, and subsequently crosses through the hollow
space of the retaining body until it reaches the nose
ofthe male part, the end of the pin remaining retained
in the hollow of the retaining body. Alternatively, the
pin can be inserted through a hole in the wall of the
female part, subsequently crossing through the nose
of the male part in order to then cross through the
hollow space of the retaining body. Therefore, the
retaining body can be arranged on either of the two
sides of the nose, between the wall of the female
partand said nose, or even on both sides of the nose.
The shape of the body of the retaining device and
the characteristics of the material must provide the
retaining device with a certain flexibility which ena-
bles the pin to cross through the hollow space de-
limited by the body so that the pin can be fastened
and also released when it crosses through said hol-
low space.

[0026] Although throughout the description reference
is only made to the arrangement of a retaining element
inside the cavity of a female part, it is possible to insert
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tworetaining devices into walls facing each other, it there-
fore being necessary that both walls have at least one
first hole for receiving the pin and a second hole for re-
ceiving the support element of each retaining device. In
this case, two pins are arranged, one on each side of the
nose of the male element such that each pin crosses
through approximately half of said nose, in other words,
they do not cross through the entire nose. It could also
be one which crosses through the entire male part.
[0027] The retaining device can have different config-
urations. In a first configuration, the retaining device has
an elongated body, with an upper section and a lower
section approximately parallel to each other and a rear
section which is perpendicular to both, it being located
at a first end of the body, the three sections determining
a U shape with a hollow space. Each of these two sec-
tions, upper and lower, has a front section with a free end
ata second end, opposite from the first end and therefore
opposite from the rear section, each of these free ends
being joined to the support element. Preferably, said front
sections approach each other in an oblique section until
they reach the support element.

[0028] The elongated body of the retaining device is
made of a stiff material, preferably a wire or band pref-
erably with a circular cross section, although they can
also have a square or rectangular cross section. The ma-
terial is preferably steel, although it can also be a plastic
or Teflon material.

[0029] Also preferably, said free ends form a bend of
at least 90°, thus determining a section perpendicular to
the front section for the joining thereof to the support el-
ement. Said free ends can be inserted into the support
element or they can be coupled to the sides of said sup-
port element which have slits wherein the free ends of
the support element will be coupled, as well as a portion
of the upper and lower sections of the second end of the
body of the retaining device. In this second construction,
the free ends and the portion of the sections coupled to
the support element are partially inserted into the slits of
said wear element, such that a cross section of the re-
taining body protrudes from the support element, ena-
bling the contact of the material of the retaining element,
usually metal, with the material of the female part, also
metal. This contact helps to prevent possible losses of
tension in case there is a massive wear of the support
element.

[0030] In both previous configurations, the support el-
ement has an L-shaped longitudinal cross section, such
that one portion is inserted into the second hole of the
female part while the other portion remains inside the
cavity, this being wherein the upper and lower sections
of the second end of the body of the retaining device rest.
Furthermore, the support element can have different flex-
ible ribs or fins which, depending on the location thereof,
will contribute to a better fit between said support element
and the components which are in contact with it. For ex-
ample, when the fins are arranged on the surfaces of the
support element in contact with the inside of the second
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hole, the fit between said support element and said hole
will be improved. Furthermore, when a rib or fins are ar-
ranged on the surface of the support element which will
be facing the nose of the male element, a greater sen-
sation of tension will be achieved in the lateral move-
ments and damping will be achieved in the vertical move-
ments of the female part with respect to the male part.
[0031] The joint or coupling between the free ends of
the arms of the elongated body and the support element
can be accentuated, in addition to inserting said ends
into the support element, by means of using different fas-
tening means. For example, the free ends can be ad-
hered to the inside of the support element, or the free
ends are inserted by pressure into the cavity inside the
support element, or the support element is injected onto
the aforementioned free ends. Other fastening means
may exist which guarantee that the free ends remain fas-
tened to the inside of the support element in order to
ensure the integrity of the retaining device during the as-
sembly, use, and disassembly thereof.

[0032] Sometimes, for example, in fittings with large
dimensions wherein the length of the body of the retaining
device is large and with a fastening point to the female
part, the position thereof is not completely stabilised, so
it may be necessary to not only ensure the position of
the retaining device in the female part through the secur-
ing of the front part thereof by means of inserting the
support element into the second hole, but it may also be
necessary to ensure the position of the retaining device
in the rear portion thereof closer to the opening of the
cavity of the female part through the first end thereof,
such that the retaining device remains ensured on the
wall of the female part by two different points.

[0033] To do so, in a first alternative it is possible that
the upper and lower sections are bent at the first end
thereof, or rear end, approximately 90° in the vicinity of,
and before reaching, the rear section of the body of the
device, thus determining a second upper section and a
second lower section approximately 90° from the upper
and lower sections of the body of the retaining device.
The purpose of said second sections is, together with the
rear section, to act as support for the retaining device on
the perimeter surface of the opening of the cavity of the
female part.

[0034] A second alternative in order to immobilise the
retaining device at the rear end or first end thereof, con-
sists of arranging a second support element between the
opening of the cavity of the female part and the first hole
wherein the pin will be inserted. For this solution, the
female part must incorporate a third through hole, be-
tween the first through hole and the opening of the cavity,
which will receive said second support element.

[0035] In an alternative configuration of a retaining de-
vice, the body of the device is a laminar body, preferably
made of metal, with an upper section and a lower section
parallel to each other separated by a rear section and a
front section also parallel to each other, and said upper
and lower sections preferably perpendicular. The four
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sections determine a closed frame with a hollow space.
At least one of the two upper and/or lower sections has
atleastone flexible flange joined atone of the ends there-
of to one of the sections on the side of the hollow space
such that the free end of the flange is opposite from the
joining end thereof with the section. Said free end of the
flange moves away from the hollow space. The front sec-
tion of the body remains joined to the support element.
For said joint, joining means are provided between at
least the front side of the retaining body and the support
element. Said joining means can be formed by an exten-
sion of said front side of the body of the device comprising
a hole wherein a projection existing in the same body of
the support element is inserted, such that the shape of
the hole of the extension of the front side is complemen-
tary to the shape of the projection of the support body.
The projection of the supportbody is inserted by pressure
into said hole.

[0036] Likewise, the body preferably has two flanges,
oneinthe uppersection and the otherin the lower section,
such that the free ends of the flanges move away from
the hollow space of the body while they approach each
other. These flanges are an extension of the upper and
lower sections, and can be flat or slightly curved.
[0037] The material of the body of the retaining device
in this configuration is a plate, preferably made of steel,
although it could also be Teflon or a plastic material.
[0038] Delving into the second object of the present
invention, the female part according to claim 12, the cav-
ity of the female part has the second hole in the same
wall as the first hole and towards the lower end of the
cavity. The centres of the first and second holes are pref-
erably located in the same axis, both holes being sym-
metrical with respect to said axis or said axis dividing the
wall of the female part into two parts with a similar size.
Said first and second holes are preferably located inside
a flat recess or recessed surface in the wall inside the
cavity. Furthermore, the depth of the recessed surface
will preferably be the same or slightly larger than the width
of the elongated body of the retaining device in order to
prevent the interference of the retaining device joined
inside the female part with the male part when the male
part is inserted into the cavity of the female part. The
recessed surface could alternatively be placed on the
outer wall of the projection or nose of the male part,
whereby the interference when the male part is inserted
into the cavity of the female part would also be prevented.
[0039] The female part must be coupled to the male
part comprising the projection or nose to be inserted into
the cavity of the female part, and said projection or nose
is provided with a channel or through duct from one side
of the projection to the other. Said duct houses the re-
taining pin during the coupling of the female part with the
male part. Sometimes, the duct does not cross through
the entire projection or nose, in other words, the duct
does not need to be a through duct. Preferably, when the
duct in the male part crosses the projection or nose, the
female part will also have two holes for receiving the pin,
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but this is not mandatory.
[0040] Looking deeper into the aforementioned steps
for the coupling of a male part and a female part:

- Before the coupling of the male part and the female
part, the retaining device which will serve to fasten
the pin in the working position thereof must be joined
to the cavity of the female part.

- Prior to the coupling of the retaining device in the
female part, it is necessary to perform the assembly
of said retaining device by means of joining the body
of the retaining device and the support element. This
facilitates the storage of the retaining device with the
components thereof already assembled and already
joined to the inside of the female part, while minimis-
ing possible assembly errors by the end user.

- For the joining of the retaining device to the female
part, it will be necessary to insert the retaining device
into said cavity and then insert the support element
by pressure into the second hole, such that the ex-
ternal base of the support element is facing the out-
side through said second hole.

- The entire retaining device is maintained inside the
recess or lower surface of the wall inside the cavity,
the depth of the recess or lower surface being the
same or slightly larger than the width of the body of
the retaining device.

- Once the retaining device is installed inside the cav-
ity of the female part, the sections of the elongated
body or the flanges of the laminar body interfere with
the first hole wherein the pin will be inserted, the
distance between the parallel sections of the upper
section and lower section in the elongated body, and
the distance between the flanges of the laminar
body, being smaller than the diameter of the first
hole.

- Once the retaining device is fastened inside the cav-
ity of the female part, and more specifically in the
recess of the inner wall of the cavity, the cavity of
the female part fits with the projection or nose of the
male part in order to couple said female part to the
male part. The retaining device sits between the sur-
face of the recess of the cavity and the surface of
the projection of the male part when the projection
is inside the cavity.

- In this position, with the retaining device interfering
with the first hole of the female part and located be-
tween said first hole and the inlet to the duct of the
projection in the male part, the pin is inserted through
the first hole of the female part. The pin causes the
separation of the parallel upper and lower sections,
or the separation of the flanges, from the retaining
device and enables the insertion of the pin until at
least one of said parallel upper or lower sections, or
the flanges, has at least one notch or slot made in
the surface of the pin wherein it houses the section
or the flange of the retaining body. In this position,
the pin is retained inside the male and female parts
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coupled in an assembly position, both parts having
a fitted coupling and preventing both parts from sep-
arating.

- Inorder to release the pin, it will only be necessary
to rotate the pin with a tool which is inserted into a
housing in the base of one of the ends of the pin such
that the rotation will release the pin from the parallel
upper and lower sections, or from the flanges, since
they will come out of said notch or notches in the pin.

[0041] As mentioned above, a single retaining device
or two retaining devices can be arranged, either for the
fastening of a single pin which completely crosses
through the assembly from one wall of the female part to
the opposite wall of the female part, or for the fastening
oftwo pins each inserted through a wall of the female part.
[0042] The inner wall of the female part which will
house the retaining device can have, as said, different
configurations. For example, it may have a first hole for
the passage of the pin and a second through hole for
housing the support element. Alternatively, it may have
a third hole for housing a second support element ar-
ranged in the retaining device.

[0043] Likewise, thefirstand second holes can be sep-
arated or close to each other, when it is necessary to
improve the strength and flexibility of the female part in
the area for fastening to the female part. If the first and
second holes are close, that area of the side wall is
equipped with greater flexibility for the absorption of forc-
es than a wall with the two separated holes, which will
have a higher rigidity since many tensions will be centred
between both holes since they are areas of the side wall
wherein the pin makes contact. The fact that both holes
are communicated with each other causes the area of
the wall to lose rigidity, adapting better to the tensions,
in other words, it better absorbs the tensions by increas-
ing the breakage threshold of the wall in that area.

Brief description of the drawings

[0044] In order to better understand the previous de-
scription, drawings are joined wherein several practical
embodiments are schematically represented and only by
way of non-limiting example.

Figure 1 shows an exploded perspective view of an
embodiment according to the invention.

Figure 2is aside view of afemale part with a retaining
device.

Figure 3 shows a cross section of a female part with
a retaining device.

Figure 4 shows a perspective view of a first embod-
imentofaretaining device according to the invention.
Figure 5 shows a plan view of the retaining device
shown in Figure 4.

Figure 6 shows a side view of the retaining device
shown in Figure 3, with the cap in cross section.
Figure 7 shows a perspective view of a female part
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with two retaining devices in the cavity thereof.
Figure 8 shows a longitudinal cross section of the
female part of Figure 7.

Figure 9 shows a side view of the female part of
Figure 7 with the retaining device.

Figure 10 shows a perspective view of a second em-
bodiment of a retaining device according to the in-
vention.

Figure 11 shows a side view of the retaining device
shown in Figure 10.

Figure 12 shows a plan view of the retaining device
shown in Figure 10.

Figure 13 shows a side view of the retaining device
shown in Figure 10, with the cap in cross section.
Figure 14 shows a perspective view of a third em-
bodiment of a retaining device according to the in-
vention.

Figure 15 shows another perspective view of the
third embodiment of the retaining device.

Figure 16 shows a side view of a female part with
the retaining device of Figures 14 and 15 joined to
said female part.

Figure 17 shows a cross section of Figure 16, with
the retaining device of Figures 14 and 15 coupled
on a wall of the cavity of a female part, according to
the cross section line A-A’.

Figure 18 shows a plan view of a tooth incorporating
the retaining device (not shown) of Figures 14 and
15.

Figure 19 shows a cross section of Figure 18 accord-
ing to F-F'.

Figure 20 shows a cross section of Figure 19 accord-
ing to E-E’

Figure 21 shows a perspective view of the inside of
the cavity of a female part with an alternative config-
uration to the one shown in the previous figures for
receiving a fourth embodiment of a retaining device.
Figure 22 shows a perspective view of a fourth em-
bodiment of a retaining device with a support ele-
ment.

Figure 23 shows a rear perspective view of theimage
of Figure 22.

Figure 24 shows the female part of Figure 21 with
the retaining device and support element of Figures
22 and 23, on both walls of the female part.
Figures 25 to 28 show different views of the support
element of Figures 22 and 23.

Description of preferred embodiments

[0045] Starting from the previous figures, a description
will be made of the different embodiments shown in said
figures.

[0046] Figure 1 shows a coupling system between a

female part (10) and a male part (100) by means of a pin
(90) and a first exemplary embodiment of a retaining de-
vice (50) according to the present invention.

[0047] Figures 2 and 3 show a first exemplary embod-
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iment of a female part (10) with a cavity (14), with an
inner end (13), an open end or opening (15), opposite
from the inner end (13) and with a perimeter surface and
side walls. At least one of said walls has a first through
hole (11) and a second through hole (12) separated from
the first (11) and said second hole (12) located between
the inner end (13) of the cavity (14) and the firsthole (11).
[0048] Inside said cavity (13) a first embodiment of a
retaining device (50) is arranged comprising a support
element (20), with elastic properties, inserted into the
second hole (12), such that the retaining device (50) is
supported in the female part (10) by being coupled to the
same through said support element (20).

[0049] Figures 4 to 6 show said first embodiment of
the retaining device (50) object of the invention. In said
figures, the retaining device (50) is seen with an elongat-
ed body (30) which is bent determining a rear section
(33), an upper section (31) and a lower section (32), the
latter two being substantially parallel. This body (30) ex-
tends from the first closed bend of the front section (33)
to a second end, opposite from said rear section (33) and
wherein the ends of the sections are free and through
them they are joined to the support element (20) of the
retaining device (50). Following the parallel upper (31)
and lower (32) sections, an oblique section (34) starts
which makes the free ends converge, and after a bending
of atleast 90° a section (35) approximately perpendicular
to the oblique section (34) is determined which is inserted
or joined to the support element (20). Both oblique sec-
tions (34) make up the front section (34) of the body of
the retaining device (50). The front section (34) has, in-
tegral with it, a support element (20) forming a first em-
bodiment of a retaining device (50). The support element
(20) is secured to the body (30) by means of the section
(35), formed by the free ends of the arms (31, 32), which
are inserted into said support element (20).

[0050] The support element (20) has a prismatic body
with a first base or external base (21) and a second base
or internal base (22). The section (35) which defines the
free ends of the sections (31, 32) of the body (30) is in-
serted into the support element (20) through the internal
base (22). The external base has a data storage code,
preferably a QR or BIDI code, preferably adhered to said
external base (21). The shape of the cross section of the
prismatic body of the support element (20) preferably co-
incides with the shape of the cross section of the second
hole (12) of the female part (10) wherein the support el-
ement (20) will be inserted in order to ensure the position
of the retaining device (50) inside the female part (10).
In order to achieve a fit between the support device (20)
and the second hole (12) of the female part (10), the
cross section of said support device (20) must be slightly
larger than the cross section of the second hole (12). To
do so, the retaining device (50) is inserted into the cavity
(14) of the female part (10) and the elastic body of said
support device (20) fits inside the second hole, the sup-
port device remains fastened by the tension that this ex-
erts when it is compressed in the second hole, in other
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words, by the decompression force. The external base
(21) with the data storage code thus remains on the out-
side of the female part (10), being able to be consulted
by the operators and users, while the internal base re-
mains inside the cavity (13). Said data storage code lo-
cated in the external base (21) can incorporate informa-
tion from any of the components of the system, in other
words, it can include information about the female part,
a male part, the retaining device, as well as a pin which
will complete the coupling between the female part and
the male part. The data storage code, in addition to en-
abling access to information related to the different com-
ponents of the system, enables access to other types of
information, such as safety instructions, instructions for
the assembly or disassembly of the components, videos
or images of said instructions, information about manu-
facturers, information about other related products, as
well as products of the manufacturer, among other infor-
mation. Said information is preferably accessed through
a mobile device with a camera and internet access, in
order to then capture the information storage code, ac-
cessing the web page or pages with the required infor-
mation. Said data storage code is preferably a QR code
or BIDI code.

[0051] The support element (20) has in this example
an L-shaped configuration, but any other configuration
would be possible depending on the constructive require-
ments required.

[0052] Likewise, in this first exemplary embodiment,
the free ends of the sections (31, 32) of the body (30) of
the retaining device (50) converge for the joining thereof
with the support element (20), but it must be taken into
account that other possible constructions are possible
wherein, for example, the free ends do not converge and
are maintained parallel until the joining thereof with the
support device.

[0053] The upper (31), lower (32), rear (33) and front
(34) sections of the body (30) of the retaining device (50)
determine a hollow space (39) between them. Said hol-
low space (39) will receive a retaining pin (90) which is
used to ensure the coupling between the female part (10)
and the male element (100) inserted into the cavity (14)
of the female part (10). The pin (90) is inserted into the
female part (10) through the first hole (11) of one of the
walls of the female part (10) facing each other. Said pin
(90) has notches (91) into which the upper section (31)
and the lower section (32) of the body (30) will be inserted,
thus fastening the position of the pin (90) and ensuring
the coupling between the male element (100) and the
female part (10). Likewise, if a retaining device (50) is
arranged in each of the two walls of the female part (10)
facing each other, two pins (90) may be used which will
cross through said holes in the walls, and the retaining
devices will insert each of the pins (90) up to half of the
duct (101) arranged in the nose (102) of the male part
(100).

[0054] Figures 10 to 13 show a second embodiment
of aretaining device (50’) according to the presentinven-
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tion. This second device (50’) is similar to the previous
one with the difference that the upper (31) and lower (32)
sections are bent approximately 90° by a bend (36) in
the vicinity of the rear section (33) of the body (30). In
this second example, the rear section (33) remains out-
side the female part (10) resting on the perimeter surface
(15) of the opening of the cavity (14). Figures 7 to 9 show
this retaining device (50’) in the cavity (14) of a female
part (10). Specifically, two retaining devices (50’) ar-
ranged on two walls of the female part (10) facing each
other are shown. Itis observed how said retaining devices
(50’) cross the first hole (11) of the walls and how the
support element (20) is inserted into the second hole (12)
of said walls.

[0055] The elongated body (30) of the previous em-
bodiments of the retaining device (50, 50’) is preferably
a steel wire with a circular cross section, although said
cross section could also be square or rectangular, among
others.

[0056] Figures 14 to 20 show a third exemplary em-
bodiment of a retaining device (50") according to the
presentinvention. This third embodiment of the retaining
device (50") has a body similar to those of the first (50)
and second (50’) embodiments of the retaining device,
in other words, approximately parallel upper (31) and low-
er (32) sections which are bent approximately 90° by a
bend (36) in the vicinity of the rear section (33) of the
body (30). As in the second example of the retaining de-
vice (50’), the rear section (33) remains outside the fe-
male part (10) in order to rest on the perimeter surface
(15) of the opening of the cavity (14) of the female part
(10).

[0057] As in the two previous configurations (50, 50°),
the support element (70) of this third embodiment of the
retaining device (50") has an L-shaped longitudinal cross
section, such that the front section (35), approximately
perpendicular to the oblique section (34) of each upper
(31) and lower (32) section, is coupled by pressure to
respective slits located in the sides of the support element
(70). This coupling between the body of the retaining el-
ement (50") and the support element (70) enables, as
seen in Figure 19, cross section of the female part of
Figure 18, the front sections (35) of the body of the re-
taining element (50") to protrude from the support ele-
ment (70) such that the metal body of the front sections
(35) is in contact with the inside of the second hole (12).
This support element (70) has an external base (71) with
the data storage code which thus remains on the outside
of the female part (10), being able to be consulted by
operators and users, while the internal base (72) remains
inside the cavity (13) of the female element (10).

[0058] The support element (70) has in this third ex-
emplary embodiment (50") flexible ribs or fins (74) which
contribute to a better fit between said support element
(70) and the components which are in contact with it. By
arranging fins (74) on the surfaces of the support element
(70) in contact with the inside of the second hole (12), on
the surface perpendicular to the external base (71), the
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fit between said support element (70) and said hole (12)
of the female part (12) will be improved. Figure 17 shows
a cross-sectional view of a female part (10), shown in
Figure 16, with the third retaining device (50") in use,
coupled to said female part (10) wherein the contact be-
tween the fins (74) and the inside of the hole (12) is ob-
served, increasing the fit between both elements. Like-
wise, the support element (70) comprises a rib or fin (75)
on the surface of the support element (70) which will be
facing the nose (102) of the male element (100), as seen
in Figure 20, which shows a longitudinal cross section of
the female part (10) with the device (50") coupled. By
means of these fins (74, 75) a higher tension in the lateral
movements and a better damping in the vertical move-
ments of the female part (10) with respect to the male
part (100) will be achieved.

[0059] Figure 21 shows a second exemplary embodi-
ment of a female part (10) with holes which have an al-
ternative configuration to that of the previous figures.
Specifically, the female part (10) of this embodiment also
has four walls, two upper walls (16) and two side walls
(17), in pairs facing each other. Likewise, in one of the
side walls (17) two holes are arranged, a first hole (11)
for the insertion of the coupling pin between the female
part (10) and the male part, and a second hole (12) to
house the support element (60) of a third exemplary em-
bodiment of a retaining device (80).

[0060] Both holes (11, 12) can be completely separat-
ed by a portion of the wall, as in the first exemplary em-
bodiment of a female part (10), or, as shown in Figure
21, be connected by means of a small opening (18) in
the portion of wall separating both holes (11, 12). This
cavity (18) which joins both holes (11, 12) is used to re-
lease tensions in the area wherein the pin rests in the
wall of the female part (10).

[0061] The third exemplary embodiment of a retaining
device (80) usedinthe previous female part (10) is shown
in Figures 22 and 23, as well as incorporated in a female
part (10) in Figure 24.

[0062] Thisthird embodiment of a retaining device (80)
has alaminar body (40) which determines a closed frame,
with four sides or sections, an upper section (41), a lower
section (42), a rear section (43) and a front section (44),
these sections determining the perimeter of the frame
with a hollow space (49) inside said frame. Projecting
towards the inside of the hollow space (49), at least one
flexible flange (48) comes out from at least the upper
section (41), and preferably also from the lower section
(42), such that the free end of the flange, opposite from
the joining end with the upper section (41) and/or lower
section (42) moves away from the hollow space (49).
These flanges (48) will be the ones intended to be insert-
ed into the notches (91) existing in the surface of the pin
(90) used for the coupling and retention between the fe-
male part (10) and the male part (100).

[0063] This retaining device (80) comprises a support
element (60) which is joined to the front section (44), or
to an extension thereof, by means of joining means. Said
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joining means consist of an extension or elongation of
the body (40) of the retaining device (80) which have a
hole (45). In said hole (45), a projection (63) of the support
element (60) will be inserted. The hole (45) and the pro-
jection (63) preferably have complementary cross sec-
tions, such that the projection (63), due to the elastic na-
ture of the support element (60), is inserted by pressure
into the hole (45), both elements remaining joined.
[0064] Likewise,the retaining device (80) has asecond
extension (46) on the side of the rear section (43) which
ends in a flange (47). This flange (47) will be inserted
into a suitable space existing in the perimeter surface of
the opening (15) to the cavity (14) of the female part (10),
thus contributing to the securing of the retaining device
(80) in said cavity (14).

[0065] The body (40) of this third exemplary embodi-
ment of the retaining device (80) is preferably obtained
starting from a steel plate or flat sheet.

[0066] The support element (60) of this third embodi-
ment is shown in Figures 25 to 28. As in the previous
embodiments, the support element (60) has a second
base or internal base (61) intended to be maintained in-
side the cavity (14) and a first base, external base or
surface (62) which will be accessible from the outside
and incorporates the data storage code, preferably in the
form of a QR code or BIDI code. Likewise, this support
element (60) has two mostly flat lateral surfaces, a pro-
jection (63) being arranged on one of them for the inser-
tion thereof into the hole (45) of the body (40) of the re-
taining device (80). This side surface further incorporates
a recess for the insertion therein of the extension of the
laminar body (40). In order to ensure the press-fit be-
tween the support element (60) and the first hole (11) of
the female part (10), the side surfaces of the support
element (60), except for the one incorporating the pro-
jection (63), have ridges (64).

[0067] As inthe support element of the first exemplary
embodiments, the material of the support element (60)
of the retaining device (80) of this third embodiment is
preferably elastic and the shape of the cross section
thereof is complementary to that of the hole (11) although
slightly larger for the press-fit thereof.

[0068] This third embodiment of the retaining device
(80) is inserted, as seen in Figures 22 and 23, into a
female part (10) wherein the two holes (11, 12) thereof
meet, as mentioned, connected to each other, enabling
in this manner the installation of the retaining device (80)
inside the cavity (14) of the female part (10). As also
mentioned, alternatively, the female part (10) could have
the two holes (11, 12) thereof separated as in the exam-
ple of Figures 7 to 9.

[0069] In another preferred embodiment not shown in
the figures, the retaining device can incorporate two sup-
port elements, one in the front section and one in the rear
section of the elongated orlaminar body. For the coupling
thereof to the female part, it is necessary that, instead of
having two holes, it has three holes, two for receiving the
support elements of the retaining device and one for re-
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ceiving the pin. Preferably, this third hole for receiving a
support element will be arranged between the first
through hole and the open end (15) or opening of the
cavity of the female part. In this solution, the holes may
be separated from each other, or close to each other, or
two close to each other and two separated.

[0070] In accordance with the previous embodiments,
and with reference to Figure 1, although it can be extrap-
olated to the other constructions, the coupling between
a female part (10) and a male part (100) is performed by
following the following steps:

- Before the coupling of the male part (100) and the
female part (10), the retaining device (50, 50’, 50",
80), which will serve to secure the pin (90) in the
working position thereof, must be joined to the cavity
(14) of the female part (10).

- For the joining of the retaining device (50, 50°, 50",
80) in the female part (10), it will be necessary to
insert said retaining device (50, 50°, 50", 80) into said
cavity (14) and then insert the support element (20,
70, 60) by pressure into the second hole (12), such
that the external base (21) of the support element
(20, 70, 60) with the identification code is facing the
outside through said second hole (12).

- Thus, the entire retaining device (50, 50°, 50", 80) is
maintained inside a recess or lower surface of the
wall (17) inside the cavity (14) of the female part (10),
the depth of the recess being the same or slightly
larger than the width of the body (30, 40) of the re-
taining device.

- Once the retaining device (50, 50°, 50", 80) is in-
stalled inside the cavity (14) of the female part (10),
the sections (31, 32) of the elongated body (30) or
the flanges (48) of the laminar body (40), cross the
first hole (11) wherein the pin (90) will be inserted,
the distance between the parallel sections of the up-
per section (31) and the lower section (32) in the
elongated body (30) of the first, second or third em-
bodiments of the retaining device (50, 50’, 50"), and
the distance between the flanges (48) of the laminar
body (40) of the fourth exemplary embodiment of the
retaining device (80) being smaller than the diameter
of the first hole (11).

- Once the retaining device (50, 50’, 50", 80) is fas-
tened inside the cavity (14) of the female part (10),
and more specifically in the recess of the inner wall
(17) of the cavity (14), the projection or nose (102)
of the male part (100) slides inside the cavity (14) in
order to couple said male part to the female part (10).
The retaining device (50, 50, 50", 80) is seated be-
tween the surface of the recess of the cavity (14) and
the surface of the projection or nose (102) of the
male part (100) when the projection or nose (102) is
inside the cavity (14).

- In this position, with the retaining device (50, 50’,
50", 80) interfering with the first hole (11) of the fe-
male part (10) and located between said first hole
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(11)and the inlet to the duct of the projection or nose
(102) in the male part (100), a pin (90) is inserted
through the first hole (11) of the female part (10) and
into the duct (101) of the nose (102) of the male part
(100). The pin (90) causes the separation of the par-
allel upper (31) and lower (32) sections, or the sep-
aration of the flanges (48), from the retaining device
(50, 50’, 50", 80) and enables the insertion of the pin
(90) until at least one of said parallel upper (31) or
lower (32) sections, or the flanges (48), has at least
one notch or slot (91) made in the surface of the pin
(90) wherein it houses the section (31, 32) or the
flange (48) of the body (30, 40) of the retaining device
(50, 50’, 50", 80). In this position, the pin (90) is fas-
tened inside the male (101) and female (10) parts
coupled in a retaining position, both parts (101, 10)
having a fitted coupling and preventing both parts
from separating.

- Inorder to release the pin (90), it will only be neces-
sary to rotate it with a tool which is inserted into a
housing (92) in the base of one of the ends of the
pin (90) such that the rotation will release the pin (90)
from the parallel upper (31) and lower sections (32),
or from the flanges (48), since they will come out of
said notch or notches (91) in the pin (90).

[0071] Depending on the operating needs of the as-
sembly between the female part (10) and the male part
(100), as well as the dimensions of said parts, it may be
necessary to use a single retaining device (50, 50’, 50",
80) between the female part (10) and the nose (102) of
the male part (100), or two retaining devices (50, 50’, 50",
80) arranged between two opposite walls of the female
part (10) and the nose (102) of the male part (100). Once
both parts (10, 100) have been coupled with the retaining
device or devices (50, 50°, 50", 80) between them, one
or two pins (90) are then inserted through the hole or
holes in the walls of the female part (100) which will com-
pletely or partially cross through the duct (101) arranged
in the nose (102) of the male element (100).

Claims

1. Aretaining device (50, 50’, 50", 80) for a female part
(10)for excavators and the like, said female parthav-
ing a cavity for receiving a nose of a male part, and
said device comprising a body (30, 40) with a hollow
space (39, 49) determined by an upper section (31,
41), a lower section (32, 42), opposite from the pre-
vious one, and a rear section (33, 43) characterised
in that it has a support element (20, 70, 60) with
elastic properties (20, 60) joined to said body (30,
40).

2. The device (50, 50’, 50", 80), according to claim 1,
characterised in that the support element (20, 60)
has a body with a first outer base (21, 62) and a
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second base (22, 61) opposite from the first base
(21, 62).

The device (50, 50°, 50", 80), according to claim 2,
characterised in that it comprises a data storage
code in the first base (21, 62) of the prismatic body
of the support element (20, 60).

The device (50, 50°, 50"), according to any of the
preceding claims, characterised in that the body
(30) is an elongated body wherein the upper section
(31) and the lower section (32) are parallel and are
separated by the rear section (33), this determining
a first end substantially perpendicular to both upper
(31) and lower (32) sections, and each of these two
sections (31, 32) having a front section (34) with a
free end (35) at a second end opposite from the rear
section (33), such that both free ends (35) are joined
to the support element (20).

The device (50, 50’), according to claim 4, charac-
terised in that the second base (22) of the support
element (20) comprises an opening into which the
ends (33) of the elongated body (30) are inserted for
the joining thereof to the support element (20).

The device (50"), according to claim 4, character-
ised in that the support element (70) comprises two
slits for the insertion thereof by pressure of the free
ends (35) of the elongated body (30).

The device (50, 50°, 50"), according to claim 5 or 6,
characterised in that the support element (20, 70)
has an L-shaped longitudinal cross section.

The device (80), according to any of claims 1 to 3,
characterised in that the body (40) is alaminar body
wherein the upper section (41) and the lower section
(42) are parallel and are separated by the rear sec-
tion (43) and a front section (44) parallel to said rear
section, determining a closed frame, and having at
leastone flexible flange (48) joined at one of the ends
thereof to one of the sections (41, 42) of said body
(40) by the hollow space (49), the free end of the
flange being opposite from the joining end with the
section (41, 42), away from the hollow space (49)
and at least the front section (44) joined to the sup-
port element (60).

A wear element for excavators and the like, charac-
terised in that it comprises a data storage code ac-
cessible from outside the part.

The wear element, according to claim 9, character-
ised in that it is a female part (10) with a body with
a cavity comprising an inner end (13), an open end
(15) and side walls (14), wherein at least one of said
walls (14) has a first through hole (11) and a second
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1.

12.

13.

14.

15.

22

through hole (12),located between the innerend (13)
of the cavity and the first hole (11), with a retaining
device (50, 50’, 50", 80) according to claim 1 inside
the aforementioned cavity, with the support element
(20, 70, 60) inserted into the second hole (12) with
the second base thereof inside the cavity and the
first base (21, 71, 62) thereof facing the outside
through the second hole (12).

The wear element, according to claim 10, charac-
terised in that the data storage code is arranged on
the first base (21, 71, 62) of the retaining device.

The wear element, according to any of claims 10 to
11, characterised in that the thickness of the side
wall (14) is larger than the distance between the first
and second bases of the support element (20, 70).

The wear element, according to any of claims 10 to
12, characterised in that the cross section of the
second hole (12) is smaller than the cross section of
the support element (20, 70, 60)

The wear element, according to any of claims 10 to
13, characterised in that the support element (20,
70 and 60) is inserted by pressure into the second
hole (12).

A part, according to claim 10, characterised in that
the first hole (11) is close to the second hole (12).
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Fig. 5 / 34
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