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(57)  Described is a cylinder (1) for a lock having a
longitudinal axis (2) of main development, a first (4) and
asecond (5) longitudinal end and a continuum of sections
orthogonalto the longitudinal axis, and comprisingamain
body (3) provided with a hollow (6), and a rotating body
(7) turnably housed in the hollow and provided with a
groove (8) for the introduction of a coded key, the cylinder
comprising a coating body (10) distinct from the main
body and having a bottom wall (11) and a side wall (12)
defining a respective longitudinal hollow (13), wherein
the main body comprises a first portion (15), arranged

on the side of the first end and having a tapering (16) on
at least one portion of the peripheral development of its
outer side surface considered on the orthogonal section,
inserted longitudinally into the hollow of the coating body,
wherein the shape of the coating body and of the main
body are such that the contour of the outer surface of the
cylinder on all the orthogonal sections considered on the
longitudinal development of the coating body is the same
as, or inscribed in, the contour (18) of the outer surface
of the cylinder having its maximum size among all the
orthogonal sections considered on the remaining part of
the cylinder.
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Description

[0001] This invention relates to a cylinder for a lock, in
particular a cylinder for a coded key, and a relative lock
containing the cylinder.

[0002] There are prior artcylinders for locks comprising
amain body (also known as stator) on which a cam (com-
monly known as pawl or revolving plug), having a pro-
truding portion, is rotatably fixed. The contour of the or-
thogonal section of the main body can have various
shapes, the most common being circular, oval or shaped
(the latter also being known as European cylinders, hav-
ing shape and dimensions of the section typically regu-
lated by European standards). The cam is coupled me-
chanically to a rotating body (commonly known as rotor
or core or barrel) contained in the main body and having
a longitudinal groove for introducing the key. The main
body and the rotating body each comprise at least one
hole, typically a plurality of holes, designed to house the
respective pins (also known as bolts), the counter-pins
and, at least in the mechanically operated cylinders, the
springs. The coded key for mechanically operated cylin-
ders comprises a grip and an elongate body having or-
thogonal section shaped to match the section of the lon-
gitudinal groove of the rotating body, a bitting consisting
of teeth or notches of various heights, which determine
the coding or combination, and the end stop.

[0003] With the holes of the main body aligned with
those of the rotating body, the introduction of the key up
to the end stop causes a movement of each pin as a
function of the height of the relative tooth on the key. If
the key has the correct coding, the pins are all with the
ends contacting the counter-pins at the outer circumfer-
ence of the rotating body, a configuration which makes
it possible to rotate the key and the rotating body relative
to the main body, which corresponds with the rotation of
the cam which in turn, when the cylinder is introduced in
the lock, determines the snapping of the lock (for exam-
ple, a translation of the bolt and/or of the latch of the lock
due to the direct or indirect operation by the protruding
portion).

[0004] A fundamental feature of cylinders for locks is
the level of security, thatis, the capacity to resist attempts
atburglary and/ortampering and/or extraction. More spe-
cifically, it is desirable that the cylinders for locks are able
to resist attempts at boring, for example with a drill, for
accessing, and tampering with, the internal mechanism
of the rotating body unit by at least one pin and/or a coun-
ter-pin.

[0005] It should be noted that typically the main body
and the majority of the other components (with the ex-
ception of the cam which is typically made of steel) are
made of brass, if necessary nickel or chrome plated. In
effect, because of the complex and detailed machining
which the various elements of a cylinder require, the use
of a material which is more resistant to burglary but much
less machinable than brass, such as steel, would mean
a disproportionate increase in the production costs. One
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of the systems used for making the cylinder resistant to
boring is that of introducing inserts made of a resistant
material, such as steel, inside the main body of the cyl-
inder (for example, in the form of one or more pins in-
serted in orthogonal grooves made at its end from the
part where the key is introduced) and/or of the rotating
body (for example, in the form of balls housed in orthog-
onal grooves made at its end from the part where the key
is introduced) for protecting the pins, which themselves
are often made of hardened steel. Another system used
for making the cylinder resistant to boring is that of pre-
paring a further body (known in the jargon of the trade
as 'defender’), outside and separate from the cylinder,
made of steel, equipped with a hollow shaped to match
the end portion of the cylinder and having dimensions,
measured on the section orthogonal to the longitudinal
development of the cylinder, greater than the dimensions
of the cylinder, for example an area twice that of the cyl-
inder. The further body also has a longitudinal through
opening and is in communication with the above-men-
tioned hollow, for allowing the introduction of the key in
the cylinder. The further body is inserted in a suitable
seat of the door with the above-mentioned hollow facing
the inside of the door, the end portion of the cylinder being
inserted in the hollow. In that way, the above-mentioned
further body constitutes a barrier protecting the sensitive
parts of the cylinder.

[0006] The documents DE 87 16 645 U1, DE 10 2006
001267 B3, GB 2 161 537, US 2007/163315 A1 and DE
197 53 013 A1 describe further examples of prior art cyl-
inders for locks.

[0007] The Applicant has found that the current cylin-
ders for locks are not without disadvantages and can be
improved from various points of view.

[0008] More specifically, the Applicant has considered
that the current systems for making anti-drill cylinders
cause an undesirable increase in time, and/or complexity
and/or costs of machining and/or installation, and/or an
increase in the use of material.

[0009] For example, the prior art anti-drill cylinders re-
quire the additional operation of making suitable seats
for housing the anti-drill pins and/or balls, as well as the
making of the pins and/or balls themselves and their as-
sembling.

[0010] As a further example, the Applicant has found
that the prior art method for protecting the cylinders with
a further body (defender) which acts as a protective bar-
rier causes a general increase in the lock mounting op-
erations, because the further body must be mounted on
the door separately from the cylinder and requires a suit-
able dedicated seat. Moreover, the Applicant has real-
ised that, to be mounted in such a way as to prevent its
dismounting from the outside of the door, the further body
must be fixed in a complex manner with fastening means
inaccessible from the outside of the door and burglar-
proof.

[0011] In this situation, a basic aim of this invention,
according to its various aspects and/or embodiments, is
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to provide a cylinder for a lock, in particular a cylinder for
a coded key, and a relative lock containing the cylinder,
that can overcome one or more of the above-mentioned
disadvantages.

[0012] This aim, in addition to other possible aims,
which will become clearer from the description given be-
low, are substantially achieved by a cylinder for a lock
and a relative lock containing the cylinder, with the tech-
nical features described in one or more of the accompa-
nying claims, as well as according to the following as-
pects and/or example embodiments, variously com-
bined, also with the above-mentioned claims.

[0013] According to one aspect, the invention relates
to cylinder for a lock having a longitudinal axis of main
development, a first and a second longitudinal end and
a continuum of sections orthogonal to the longitudinal
axis, and comprising a main body with a main longitudinal
development and provided with a hollow with longitudinal
development, a rotating body turnably housed in the hol-
low with an axis of rotation parallel to the longitudinal
axis, the rotating body being provided with a groove with
a main longitudinal development for the introduction of a
coded key, so that the rotation of the key and of the ro-
tating body, when the cylinder is mounted to the lock,
causes either directly or indirectly the snapping of the
lock.

[0014] According to one aspect, the cylinder also com-
prises a coating body distinct from the main body and
having a bottom wall and a side wall with longitudinal
development, which define a respective longitudinal hol-
low.

[0015] According to one aspect, the main body com-
prises a first portion, which is an end portion arranged
on the side of the first end and having a tapering on at
least one portion of the peripheral development of the
outer side surface considered on the orthogonal section,
the first portion of the main body being (completely) in-
serted longitudinally into the hollow of the coating body.
[0016] Accordingto one aspect, the shape of the coat-
ing body and of the main body are such that the contour
of the outer surface of the cylinder (including, therefore,
the coating body) on (substantially) all the orthogonal
sections considered on the longitudinal development of
the coating body is the same as (preferably) or inscribed
in, the contour of the outer surface of the cylinder having
its maximum size among all the orthogonal sections con-
sidered on the remaining part of the cylinder. It should
be noted that the contour of the outer surface of a body
means the envelope of the actual contour. In the case of
gaps (for example, between two separate adjacent ele-
ments) or small openings (such as holes for inserting
screws or pins), the envelope joins the outer actual sur-
face before and after the small recesses relative to the
side surface with a smooth line which does not follow
these recesses. The maximum size of a contour in a plu-
rality of sections means that all the remaining contours
in the plurality of sections are the same as, or inscribed
in, the contour having maximum size. It should also be
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noted that typically the cylinder comprises some ele-
ments (such as the rotating cam described below) which
are able to assume a plurality of configurations to which
a plurality of contours with different sizes correspond. In
that case, the maximum size refers to a configuration of
the cylinder in which these elements are positioned so
as to minimise the size on the orthogonal section (for
example, a configuration in which the rotating cam is po-
sitioned in such a way that its protrusion disappears in-
side the profile, or size, of the main body). 'Longitudinal’
means parallel to the longitudinal axis of main develop-
ment of the cylinder. ’Side’ means having a development
parallel to the longitudinal axis.

[0017] The Applicant believes that the combination of
the above-mentioned technical features, in particular that
the first portion of the main body has a tapering on at
least one portion of the peripheral development of the
outer side surface considered on the orthogonal section,
that the first portion of the main body is inserted longitu-
dinally into the hollow of the coating body, and that the
contour of the outer surface of the cylinder on (substan-
tially) all the orthogonal sections considered on the lon-
gitudinal development of the coating body is the same
as or inscribed in the contour of the outer surface of the
cylinder having its maximum size among all the orthog-
onal sections considered on the remaining part of the
cylinder, provides a cylinder for locks wherein the coating
body is designed to protect the mechanism inside the
cylinder with a smallincrease in the manufacturing costs,
because the coating body can be made from a hard ma-
terial without the main body having to be necessarily
made from the same hard material. At the same time,
the installation of the cylinder on the door does not cause
any additional work, because itis not necessary to make
a seat having shape and dimensions dedicated to the
coating body since the portion of cylinder corresponding
with the coating body can be inserted in the same seat
in which the remaining part of the cylinder is insertable.
[0018] According to one aspect, the contour of the out-
er surface of the coating body on at least one of the,
preferably on a continuum of, more preferably on (sub-
stantially) all the orthogonal sections is the same as the
contour of the outer surface of the main body having its
maximum size among all the orthogonal sections con-
sidered along the longitudinal development of the cylin-
der. Preferably, the actual contour of the outer surface
of the coating body on atleast one continuum, preferable
a plurality of continuums, of orthogonal sections is the
same as the above-mentioned contour (that is, it does
not encounter gaps of openings). According to one as-
pect, the main body comprises a second portion imme-
diately adjacent to the first portion of the main body,
wherein the contour of the outer surface of the cylinder,
and/or of the main body, with the maximum size lies on
or belongs to the second portion of the main body, re-
spectively.

[0019] According to one aspect, the main body com-
prises a third portion which is an end portion arranged
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on the side of the second longitudinal end, wherein the
contour of the outer surface of the cylinder, and/or of the
main body, with the maximum size lies on or belongs to
the third portion of the main body, respectively.

[0020] According to one aspect, the main body com-
prises an intermediate portion interposed between, and
joining with structural continuity, the second and third por-
tion of the main body. Preferably, the main body, more
preferably the intermediate portion, has a through hole
orthogonal to the longitudinal axis for fixing the cylinder
to the lock and/or to the door. Preferably, the contour of
the outer surface of the intermediate portion on at least
one continuum of orthogonal sections is inscribed in the
contour of maximum size. According to one aspect, the
first and/or second and/or third and/or intermediate por-
tion of the main body has a contour of its respective outer
surface which is constant on at least one continuum of
longitudinal sections, preferably on all the orthogonal
sections. Preferably, the contour of the outer surface of
the second and third portion of the main body are the
same.

[0021] According to one aspect, the tapering is such
that the contour of the outer surface of the first portion of
the main body considered on each orthogonal section is
(strictly) inscribed in the contour of the outer surface hav-
ing its maximum size among all the orthogonal sections
considered on the remaining part of the main body.
[0022] According to one aspect, the tapering is such
that the contour of the outer surface of the first portion of
the main body considered on each orthogonal section is
the same as (preferably), or inscribed in, the contour of
the outer surface of the first portion of the main body
considered on any orthogonal section furthest away from
aface of the first longitudinal end relative to each section.
[0023] According to one aspect, the first portion of the
main body has the tapering on the entire peripheral de-
velopment of its outer side surface on the orthogonal sec-
tion.

[0024] According to one aspect, the first portion of the
main body is (completely) inserted longitudinally in the
hollow of the coating body in such a way that an end face
of the first portion of the main body is facing and/or at
least partly in contact with the bottom wall.

[0025] According to one aspect, the first portion of the
main body is (completely) inserted longitudinally in the
hollow of the coating body without clearance between
the main body and the coating body. According to one
aspect, the main body has a shoulder abutment (prefer-
ably straight) between the first and the second portion.
Preferably, an end face of the side wall of the coating
body abuts onto the shoulder abutment, preferably in
contact and without clearance.

[0026] According to one aspect, the coating body
(and/or the cam and/or the pins and/or the rotating disk,
described below) is made of a harder material than the
material of the main body, preferably with a hardness
above, or equal to, 120% (more preferably 200%) of the
hardness of the material of the main body. The hardness
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of the material can be measured against any scale, such
as, for example, Mohs, Rockwell, Vickers or Brinell, pref-
erably against the Vickers and/or Rockwell scales.Ac-
cording to one aspect, the coating body (and/or the cam
and/or the pins and/or the rotating disk, described below)
is made of a hard material, preferably having a hardness
above or equal to 200 HV in the Vickers scale, more
preferably above or equal to 300 HV, even more prefer-
ably above or equal to 400 HV. According to one aspect,
the coating body (and/or the cam and/or the pins and/or
the rotating disk, described below) is made of a steel,
more preferably casehardened and/or tempered carbon
steel (having a hardness of, for example, approximately
500 HV).

[0027] According to an alternative aspect, the coating
body (and/or the rotating disk, described below) is made
of ceramic material.According to one aspect, the main
body and/or the rotating body (and/or the counter-pins
and/or the plugs, described below) is made of a soft ma-
terial, preferably having a hardness less than or equal to
200 HV in the Vickers scale, more preferably less than
or equal to 150 HV. Preferably, the main body and/or the
rotating body (and/or the counter pins and/or the plugs)
is made of brass (for example, nickel plated) or of an
alloy containing brass (having a hardness of, for exam-
ple, approximately 120 HV). According to one aspect,
the coating body comprises an opening passing through
the bottom wall and continuing the longitudinal hollow of
the coating body.

[0028] Accordingtooneaspect, the cylinder comprises
a rotating disk rotatably housed in the longitudinal hollow
of the coating body with longitudinal axis of rotation and
interposed, preferably in contact, between the bottom
wall and the main body, preferably the end face of the
first portion of the main body. Preferably, the rotating disk
is located at the opening passing the bottom wall of the
coating body. Preferably, the rotating disk is free to rotate
about its axis of rotation. In this way, advantageously, in
case of an attempt at drilling the disk, it rotates as one
with the drill bit, removing the capacity of the drill bit to
penetrate. Preferably, the rotating disk comprises an
opening passing longitudinally through the disk and lo-
cated atthe above-mentioned groove of the rotating body
for allowing introduction of the key.

[0029] Preferably, the rotating disk is made of hard ma-
terial, more preferably casehardened and/or tempered
steel. Preferably, the coating body and the rotating disk
are made of the same material. According to one aspect,
the cylinder comprises a cam configured for being rotat-
able as one with the rotating body with the axis of rotation
aligned with the axis of rotation of the rotating body, in
such a way that the rotation of the rotating body and of
the cam, when the cylinder is mounted on the lock, caus-
es either directly or indirectly the snapping of the lock.
Preferably, the cam, made in one piece, comprises a
substantially cylindrical body with longitudinal axis and
portion protruding from the cylindrical body orthogonal
to the longitudinal axis. Typically, when the protruding
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portion is aligned with the main body, the contour of the
outer surface of the cam is the same as or preferably
inscribed in the contour of maximum size (which it should
be noted is considered with the protruding portion aligned
with the main body). According to one aspect, the rotating
body comprises an end portion from the side opposite
the first end inserted in the cam. Preferably, an open
metal ring, for example, a circlip, engages a groove on
the outer side wall of the end portion, so as to prevent
the withdrawal of the rotating body.

[0030] Accordingtoone aspect, the main body and the
rotating body comprise each at least one hollow, prefer-
ably a plurality of hollows, having the same section (pref-
erably circular) and with a development orthogonal to the
longitudinal axis, which can be aligned two by two, that
is, such that there is an angular position of the rotating
body in which each hollow of the main body is aligned
with a respective hollow of the rotating body. Preferably,
the hollows of the plurality of hollows are parallel to each
other and positioned along a longitudinal row. Preferably,
the hollow or the hollows of the rotating body develop
from the outer surface of the rotating body to the relative
groove with a mainly longitudinal development. Prefera-
bly, the hollow or the hollows of the main body develop
from the outer side surface of the rotating body (prefer-
ably at least at the above-mentioned first portion, more
preferably at the first and second portion) to the longitu-
dinal housing hollow of the rotating body. Preferably, the
hollows of afirst sub-set of the plurality of hollows develop
at the above-mentioned second portion. Preferably, the
hollows of a second sub-set of the plurality of hollows
complementary to the first sub-set develop at the first
portion of the main body.

[0031] Accordingtoone aspect, the cylinder comprises
at least one pin (preferably a plurality of pins, each) in-
serted at least partly in the at least one hollow (respec-
tively in a respective hollow of the plurality of hollows) of
the rotating body and/or in the at least one hollow (re-
spectively in a respective hollow of the plurality of hol-
lows) of the main body alignable (or aligned) with it. Pref-
erably, when the rotating body is in the above-mentioned
angular position of alignment, the pin can move from one
to another of the two aligned hollows.

[0032] Accordingtoone aspect, the cylinder comprises
a counter-pin for each of the above-mentioned pins, in-
serted at least partly in the respective hollow of the ro-
tating body and/or in the respective hollow of the main
body alignable (or aligned) with it. Preferably, when the
rotating body is in the above-mentioned angular position
of alignment, the counter-pin can move from one to an-
other of the two aligned hollows.

[0033] Accordingtoone aspect, the cylinder comprises
a spring (made, for example of phosphor bronze) for each
of the above-mentioned counter-pins, inserted in the re-
spective hollow of the main body and having an end abut-
ting against the respective counter-pin.

[0034] Accordingtoone aspect, the cylinder comprises
a plug for each of the above-mentioned hollows of the
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main body, inserted at least partly in the respective hollow
of the main body. Preferably, each plug has a first end
close to (typically falling slightly within) the outer surface
of the cylinder. Preferably, each plug has a second end
abutting against a respective spring.

[0035] According to one aspect, the side wall of the
coating body comprises at least one through hollow with
a development orthogonal to the longitudinal axis and
aligned with a respective hollow (of the first portion) of
the main body, preferably having the same section (pref-
erably circular). Preferably, the side wall of the coating
body comprises a plurality of hollows, the hollows being
preferably parallel to each other and positioned along a
longitudinal row, each hollow being aligned with a re-
spective hollow (of the first portion) of the main body.
Preferably, the cavities of the side wall of the coating
body are equal in number to the hollows of the second
sub-set of hollows of the main body. Preferably, the hol-
low or the hollows of the coating body pass through the
entire side wall, that is, they develop from the outer sur-
face of the coating body to the hollow in which the first
portion of the main body is inserted.

[0036] According to one aspect, at least one of the
above-mentioned plugs (preferably a plurality of the
above-mentioned plugs, more preferably a sub-set of the
plurality of plugs) is partly inserted also in the respective
hollow of the side wall of the coating body. In this way
the plug or the plugs advantageously fix the coating body
to the main body.

[0037] According to one aspect, an adhesive is inter-
posed between, and fixed between, the coating body and
the first portion of the main body.

[0038] According to one aspect, the main body and/or
the rotating body and/or the coating body and/or the cam
are each a single body.

[0039] According to one aspect, the invention relates
to an assembly comprising the cylinder according to this
invention and a coded key having a longitudinally elon-
gate portion configured for being inserted in the groove
of the rotating body and comprising a coding. According
to one aspect, the coding comprises a plurality of teeth
and/or notches of different size positioned on the elon-
gate portion of the key.

[0040] According to one aspect, the invention relates
to a lock comprising the cylinder according to this inven-
tion and a box-shaped body comprising a mechanism for
operating a latch and/or a bolt and a through hollow in
which the cylinder is inserted so as to form a mechanical
coupling of the cylinder with the operating mechanism.
[0041] Other features and advantages will become
more apparent from the detailed description below of
some embodiments, also including a preferred nonlimit-
ing embodiment of a cylinder for a lock according to this
invention. The description is set out below with reference
to the accompanying drawings which are provided solely
for purposes of illustration without restricting the scope
of the invention and in which:
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- Figure 1 shows a schematic perspective view of a
cylinder for a lock according to this invention;

- Figure 2 shows a partly exploded perspective view
of the cylinder of Figure 1;

- Figure 3 shows a partly exploded perspective view
of the cylinder of Figure 1 from another viewpoint
relative to Figure 2;

- Figure 4 shows a partly cutaway perspective view of
the cylinder of Figure 1;

[0042] With reference to the accompanying drawings,
a cylinder for a lock according to this invention is denoted
overall with the numeral 1. Ingeneral, the samereference
number is used for the same elements in their embodi-
ment variations.

[0043] The cylinder is typically configured and de-
signed for being mounted in a lock (not illustrated, for
example of known type) comprising a box-shaped body
comprising a mechanism for operating a latch and/or a
bolt and a through hollow shaped to match the outer side
surface of the cylinder (typically the orthogonal section
of the hollow of the lock is constant along the entire de-
velopment of the hollow and/or regulated by specific reg-
ulations) for allowing the insertion of the cylinder so as
to form a mechanical coupling of the cylinder with the
operating mechanism (for example, a mechanical cou-
pling between the protruding projection of the cam, de-
scribed below, with a toothed gearing of the operating
mechanism).

[0044] The cylinder has a main longitudinal axis 2 of
development, a continuum of sections orthogonal to the
longitudinal axis and a first 4 and second 5 (portion of)
opposite longitudinal ends. The cylinder comprises a
main body 3 with main longitudinal development and with
at least the first longitudinal end 4 provided with a hollow
6 with longitudinal development and a rotating body 7
rotatably housed in the hollow with axis of rotation parallel
to the axis of rotation. Typically, the rotating body is pro-
vided with a groove 8 with a main longitudinal develop-
ment (preferably the groove passes the entire rotating
body longitudinally) for the introduction of a coded key
(not illustrated), so that the rotation of the key and of the
rotating body, when the cylinder is mounted to the lock,
causes either directly or indirectly the snapping of the
lock. Typically, the groove has a suitably shaped orthog-
onal section.

[0045] For example, the coded key has an elongate
longitudinal portion configured for being introduced in the
groove 8 of the rotating body, the elongate portion having
an orthogonal section shaped to match the orthogonal
section of the groove 8 and comprising a coding. Typi-
cally, the coding comprises a plurality of teeth and/or
notches or cells (in the case of flat keys, as in the example
illustrated) of different size positioned along the elongate
portion of the key. This invention, although described in
particular with reference to mechanically operated cylin-
ders (based on pins, counter-pins and springs for me-
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chanically coded keys), is applicable to cylinders based
on any type of operation (mechanical, electro-mechani-
cal, magnetic, etc, for keys with teeth, cellular, with wave
profile, magnetic etc), where a malicious individual may
be interested in accessing by force the inside of the cyl-
inder (for example with a drill) for tampering with or de-
activating the internal mechanism of the cylinder, for ex-
ample the mechanism for locking the rotating body (which
typically occurs using at least one pin variously activated
which engages a suitable hollow of the rotating body).
[0046] Preferably, the cylinder comprises a cam 30 ro-
tatable as one with the rotating body with the axis of ro-
tation the same as the axis of rotation of the rotating body.
Preferably, the cam comprises a substantially cylindrical
body 32 with longitudinal axis and a portion 31 protruding
from the cylindrical body orthogonal to the longitudinal
axis. Preferably, the rotating body comprises an end por-
tion 33, from the side opposite the first end 4, inserted in
alongitudinal hollow of the cam. Preferably, an open met-
al ring, for example, a circlip 34, engages a groove on
the outer side wall of the end portion 33, so as to prevent
the withdrawal of the rotating body. In the example illus-
trated, the mechanical rotational coupling between rotat-
ing body and cam is made, for example, using the key,
when it is completely introduced in the cylinder. In this
way, the rotation of the key causes the rotation in unison
of the rotating body and of the cam and, when the cylinder
is mounted on the lock, the snapping of the lock, for ex-
ample by meshing of the protruding portion 31 with the
rack of the lock.

[0047] Preferably, the cylinder also comprises a coat-
ing body 10 having a bottom wall 11 and a side wall 12
with longitudinal development, which define a respective
longitudinal hollow 13 (preferably having a substantially
constant orthogonal section). Preferably, the coating
body comprises an opening 14 passing through the bot-
tom wall and developing with continuity relative to the the
longitudinal hollow 13. Advantageously, the through
opening 14 allows the introduction of the key in the slot 8.
[0048] Preferably, a first portion 15 of the main body
on the side of the first end 4 has a tapering 16 on all the
peripheral development of the outer side surface 17 con-
sidered on the orthogonal section. Preferably, the first
portion of the main body is completely inserted longitu-
dinally in the hollow 13 of the coating body, the shape of
the coating body and of the main body being such that
the contour of the outer surface of the cylinder on all the
orthogonal sections considered on the longitudinal de-
velopment of the coating body 10 is the same as the
contour 18 of the outer surface of the cylinder having its
maximum size among all the orthogonal sections con-
sidered on the remaining part of the cylinder (that is, not
at the coating body 10). It should be noted that Figure 1,
purely by way of an example, illustrates the above-men-
tioned contour of maximum size 18 on a pair of sections
selected conventionally amongst infinite possible sec-
tions having the same size. As already indicated, the sec-
tion of maximum size refers to the configuration (not il-
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lustrated) of the cylinder in which the rotating cam 30 is
positioned in such a way thatits protrusion 31 disappears
inside the profile, or size, of the main body. It should be
noted that as an anti-pull measure the cam 30, when the
key is extracted, typically remains rotated by several de-
grees (for example 30°, as illustrated in the drawings)
relative to the alignment or minimum size configuration,
in such a way that it protrudes from the contour of the
remaining part of the cylinder and opposes the extraction
of the cylinder. To align the cam it is typically necessary
to introduce the appropriate key and rotate it until the
protrusion disappears inside the shape of the main body.
[0049] Preferably, as shown by way of an example in
the drawings, the contour of the outer surface 19 of the
coating body on all the orthogonal sections along the
longitudinal development of the body 10 is the same as
the contour 18 of the outer surface of the main body hav-
ing its maximum size among all the orthogonal sections
considered along the longitudinal development of the cyl-
inder.

[0050] Preferably, the main body comprises a second
portion 20 immediately adjacent with continuity to the first
portion of the main body. For example, the contour 18 of
the outer surface of the cylinder, and of the main body,
having the maximum size belonging to the second portion
of the main body.

[0051] Preferably, the mainbody comprises a third por-
tion which is an end portion 21 arranged on the side of
the second longitudinal end 5, the contour 18 of the outer
surface of the main body having the maximum size, as
described above, belonging to the third portion of the
main body. Preferably, the third portion has a longitudinal
through hollow 22 aligned with the above-mentioned lon-
gitudinal hollow 6 of the main body.

[0052] Inan alternative embodiment notillustrated, the
cylinder may have a plane of symmetry orthogonal to the
longitudinal axis and passing through the middle section
of the cam 30. In another embodiment not illustrated, the
cylinder may comprise a second mechanism for operat-
ing the cam on the opposite side relative to the latter one
(so the cylinder comprises, for example, two rotating bod-
ies inserted in two longitudinal hollows of the main body),
but without a separate coating body (because it is not
typically necessary to provide anti-burglary from one of
the two sides of the lock). In the jargon of the trade, the
cylinder shown by way of an example is known as "half
cylinder", whilst the cylinder with double operating mech-
anism is known as "double cylinder". In yet another em-
bodiment not illustrated, the cylinder may comprise on
the side opposite the key operation an operation of the
cam with a knob instead of with a key.

[0053] Preferably, the main body comprises an inter-
mediate portion 22 interposed between, and joining with
structural continuity, the second and third portion of the
main body, located typically at the cam 30. Preferably,
the intermediate portion has a through hole 23 (typically
threaded) orthogonal to the longitudinal axis for fixing the
cylinder to the lock and/or to the door, for example using
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a screw. Preferably, the contour of the outer surface of
the intermediate portion on all the orthogonal sections is
inscribed in the contour of maximum size 18. Preferably,
as shown by way of an example in the drawings, the first,
second, third portion and the intermediate portion of the
main body have a contour of their respective outer sur-
face which is constant on all the orthogonal sections of
their longitudinal development.

[0054] Preferably, the tapering 16 is such that the con-
tour of the outer side surface 17 of the first portion of the
main body considered on each orthogonal section is
strictly inscribed in the contour 18 of the outer surface
having its maximum size among all the sections of the
remaining part of the main body.

[0055] Preferably, the tapering is such that the contour
of the outer surface 17 of the first portion of the main
body considered on each orthogonal section is the same
as (as illustrated, having a constant section), or inscribed
in (not illustrated, in the case of longitudinal tapering),
the contour of the outer surface of the first portion of the
main body considered on any orthogonal section furthest
away from the first longitudinal end 4 relative to each
section.

[0056] Preferably, the first portion of the main body is
completely inserted longitudinally and without clearance
in the hollow 13 of the coating body in such a way that
an end face 25 of the first portion of the main body is
facing and/or at least partly in contact with the inner face
of the bottom wall 11.

[0057] Preferably, the main body has a shoulder abut-
ment 26 (preferably straight, as shown in the drawing,
but it can also be flared) between the firstand the second
portion. Preferably, an end face 27 of the side wall of the
coating body abuts onto the shoulder abutment, prefer-
ably in contact and without clearance.

[0058] Preferably, the cylinder comprises a rotating
disk 40 rotatably housed in the longitudinal hollow 13 of
the coating body with longitudinal axis of rotation, and
interposed in contact between the bottom wall 11 and
the end face 25 of the first portion of the main body. Pref-
erably, the rotating disk is free to rotate about its axis of
rotation. Preferably, the rotating disk comprises an open-
ing 26 passing longitudinally through the disk and located
at the above-mentioned groove 8 of the rotating body.
[0059] Preferably, the main body and the rotating body
comprise each a plurality (in the example, six) of hollows
(50 and 51, respectively), having the same circular sec-
tion and with a development orthogonal to the longitudi-
nal axis, which can be aligned two by two (as illustrated
in Figure 4). Preferably, the hollows of each body are
parallel to each other and positioned along a longitudinal
line. Preferably, the hollows of the rotating body develop
from the outer surface of the rotating body to the groove
8. Preferably, the hollows of the main body develop from
the outer surface of the main body to the longitudinal
hollow 6 for housing the rotating body. Preferably, a first
sub-set of hollows (in the example, four hollows on the
side of the cam) develop at the second portion. Prefera-
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bly, a second sub-set of hollows (in the example, two
hollows on the side of the first end 4) develop at the first
portion of the main body. Preferably, the cylinder com-
prises a plurality of pins 52, each inserted at least partly
in a respective hollow of the rotating body in such a way
that, when the rotating body is in the above-mentioned
angular position of alignment, the pins can move from
one to another of the two aligned hollows.

[0060] Preferably, the cylinder comprises a counter-
pin 53 for each of the above-mentioned pins, inserted at
least partly in the respective hollow of the rotating body
and/or in the respective hollow of the main body aligned
with it, in such a way that, when the rotating body is in
the above-mentioned angular position of alignment, the
counter-pins can move from one to another of the two
aligned hollows.

[0061] Preferably, the cylinder comprises a spring 54
(made, for example of phosphor bronze) for each of the
above-mentioned pins, inserted in the respective hollow
of the main body and having an end abutting against the
respective counter-pin. Preferably, the cylinder compris-
es a plug 55 for each hollow of the main body, inserted
at least partly in the respective hollow of the main body.
Preferably, each plug has a first end falling slightly within
the outer surface of the cylinder and a second end abut-
ting against a respective spring.

[0062] Preferably, the side wall of the coating body
comprises a plurality of hollows 56 with development or-
thogonal to the longitudinal axis, the hollows being pref-
erably parallel and positioned along a longitudinal line,
each hollow being aligned with a respective hollow 50 of
the main body, preferably with the same circular section.
Preferably, the cavities 56 of the side wall of the coating
body are equal in number to the hollows of the second
sub-set of hollows 50 of the main body. Preferably, the
hollows of the coating body pass through the entire side
wall, that is, they develop from the outer surface of the
coating body to the hollow 13 in which the first portion of
the main body is inserted.

[0063] Preferably, a sub-set of the plurality of plugs 55
is partly inserted also in the respective hollow 56 of the
side wall of the coating body.

Claims

1. Acylinder (1) for a lock having a longitudinal axis (2)
of main development, a first (4) and a second (5)
longitudinal end and a continuum of sections orthog-
onal to said longitudinal axis, and comprising a main
body (3) with a main longitudinal development pro-
vided with a hollow (6) with longitudinal develop-
ment, and a rotating body (7) turnably housed in said
hollow with an axis of rotation parallel to said longi-
tudinal axis, the rotating body being provided with a
groove (8) with a main longitudinal development for
the introduction of a coded key, so that the rotation
of the key and of the rotating body, when the cylinder
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is mounted to the lock, causes either directly or in-
directly the snapping of the lock, the cylinder further
comprising a coating body (10) distinct from said
main body and having a bottom wall (11) and a side
wall (12) with longitudinal development, which define
a respective longitudinal hollow (13), wherein the
main body comprises a first portion (15), which is an
end portion arranged on the side of said first end,
having a tapering (16) on at least one portion of the
peripheral development of its outer side surface con-
sidered on the orthogonal section, said first portion
of the main body being inserted longitudinally into
said hollow of the coating body, and wherein the
shape of the coating body and of the main body are
such that the contour of the outer surface of the cyl-
inder basically on all the orthogonal sections consid-
ered on the longitudinal development of said coating
body is the same as, or inscribed in, the contour (18)
of the outer surface of the cylinder having its maxi-
mum size among all the orthogonal sections consid-
ered on the remaining part of the cylinder.

The cylinder according to claim 1, wherein the con-
tour of the outer surface of the coating body basically
on all the orthogonal sections is the same as the
contour (18) of the outer surface of the main body
having its maximum size among all the orthogonal
sections considered along the longitudinal develop-
ment of the cylinder.

The cylinder according to any one of the preceding
claims, wherein the main body comprises a second
portion (20) immediately adjacent to said first portion
of the main body, wherein said contour (18) of the
outer surface of the cylinder, and/or of the main body,
with the maximum size lies on or belongs to said
second portion of the main body, respectively.

The cylinder according to any one of the preceding
claims, wherein said first and/or second portion of
the main body has a contour of its respective outer
surface which is constant on all the orthogonal sec-
tions.

The cylinder according to any one of the preceding
claims, wherein the main body has a shoulder abut-
ment (26) between the first and the second portion,
and wherein an end face (27) of the side wall of the
coating body abuts onto the shoulder abutment.

The cylinder according to any one of the preceding
claims, wherein the coating body is made of a harder
material than the material of the main body, prefer-
ably with a hardness above or of 120% of the hard-
ness of the material of the main body.

The cylinder according to any one of the preceding
claims, wherein the coating body is made of a hard
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material, preferably with a hardness of 200 HV or
above in the Vickers scale.

The cylinder according to any one of the preceding
claims, wherein the coating body is made of steel.

The cylinder according to any one of the preceding
claims, wherein the main body and the rotating body
comprise each at least one hollow (50, 51), prefer-
ably a plurality of hollows, having the same section
and a development orthogonal to the longitudinal ax-
is, which can be aligned two by two, i.e. such that
there is an angular position of the rotating body in
which each hollow (50) of the main body is aligned
with a respective hollow (51) of the rotating body,
wherein the cylinder comprises at least one pin (52)
which can be inserted at least partially into said at
least one hollow of the rotating body so as to prevent
the latter from rotating.

The cylinder according to any one of the preceding
claims, wherein the side wall (12) of the coating body
comprises at least one through hollow (56) with a
development orthogonal to the longitudinal axis and
aligned with a respective hollow of the first portion
ofthe main body, and wherein the cylinder comprises
at least one plug partially inserted both into the at
least one hollow of the side wall of the coating body
and into the respective hollow of the first portion of
the main body.

10

15

20

25

30

35

40

45

50

55

16



EP 2 535 487 A1

10









EP 2 535 487 A1

g i )

| o2

TR 1)
2=

S w% /

A
H=

o
—

54

13

5

(e}



EP 2 535 487 A1

9

Europidisches
Patentamt

European
Patent Office

Office européen
des brevets

[

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 12 17 1788

Category

Citation of document with indication, where appropriate,
of relevant passages

Relevant
to claim

CLASSIFICATION OF THE
APPLICATION (IPC)

X

DE 87 16 645 Ul (MELCHERT BESCHLAGE GMBH &
CO KG) 3 May 1989 (1989-05-03)

* page 7, line 3 - page 8, line 21;
figures 1-3 *

DE 10 2006 001267 B3 (SECCOR HIGH SECURITY
GMBH [DE]) 10 May 2007 (2007-05-10)

* paragraph [0019] - paragraph [0043];
figures 2a-4b *

GB 2 161 537 A (WAERTSILAE OY AB)

15 January 1986 (1986-01-15)

* page 2, line 91 - page 3, line 18;
figures 4,5 *

US 2007/163315 Al (YANG ZHEN-LIN [TW] ET
AL) 19 July 2007 (2007-07-19)

* paragraph [0023]; figures 1,2 *

DE 197 53 013 Al (PERCIC MLADEN [DE])

2 June 1999 (1999-06-02)

1,5-10

1-5,9

INV.
EO5B15/16
E05B9/04

TECHNICAL FIELDS

. . . SEARCHED IPC;
* column 3, Tine 6 - line 49; figures 1-6 ape)
* EO5B
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner

The Hague 3 September 2012

Pérez Méndez, José F

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

CATEGORY OF CITED DOCUMENTS

T : theory or principle underlying the invention

E : earlier patent document, but published on, or

document

after the filing date
D : document cited in the application
L : document cited for other reasons

& : member of the same patent family, corresponding

14




EPO FORM P0459

EP 2 535 487 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 12 17 1788

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

03-09-2012
Patent document Publication Patent family Publication

cited in search report date member(s) date

DE 8716645 ul 03-05-1989  NONE

DE 102006001267 B3 10-05-2007  NONE

GB 2161537 A 15-01-1986 AU 4455785 A 16-01-1986
BE 902789 Al 02-01-1986
DE 3524638 Al 23-01-1986
DK 307785 A 11-01-1986
FI 842750 A 11-01-1986
FR 2567562 Al 17-01-1986
GB 2161537 A 15-01-1986
JP 61036470 A 21-02-1986
NL 8501977 A 03-02-1986

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

15



EP 2 535 487 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European

patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

» DE 8716645 U1 [0006]  US 2007163315 A1 [0006]
» DE 102006001267 B3 [0006]  DE 19753013 A1 [0006]
« GB 2161537 A[0006]

16



	bibliography
	description
	claims
	drawings
	search report

