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(54) A flat key with an additional security element

(57) A key (1) for a lock cylinder (2) with standard
dimensions having longitudinal grooves (13) in a blade
(10) on at least one wide blade surface (12), transversal
notches (15) different in height and shape on a narrow
blade surface (14), and at least one through hole (16) in
which a rotating element (18) is inserted, the through hole

(16) with a preferably constant cross-section having its
openings in a plane of wide surfaces (12) of the blade
(10) of the key (1) and the rotating element (18) is inserted
into the through hole (16) by means of a key pin (19) to
freely rotate in the hole (16), while its movement in direc-
tion of the key pin (19) is rendered impossible.
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Description

Subject of Invention

[0001] The subject of the present invention is a flat key
for a standard-size lock cylinder, the blade of which in-
sertedinto a groove of a cylinder core of the belonging
lock cylinder, is formed by two wide surfaces having lon-
gitudinal grooves, and two narrow surfaces having pro-
filed notches transversely to a longitudinal blade axis,
whereby said blade has at least one rotating bearing el-
ement.

Technical problem

[0002] The technical problem is to design such flat key
having longitudinal grooves on at least one wide blade
surface, and transverse notches on a narrow blade sur-
face usually used for a standard-size lock cylinder with
a determined number of vertical pins in a cylinder housing
which should comprise security elements in the key blade
not produced by removing the material but by inserting
additional elements into the blade, whereby such key can
be produced by conventional processing machines with-
out using demanding computer controlled machines, like
CNC machines, with as few operations as possible and
with simple assembly, which will not substantially in-
crease production costs, however, such key will prevent
an unauthorized person from producing an additional key
by means of simple machinery.

Prior Art

[0003] A lock cylinder can be easily unlocked by a key
manufactured without the owner’s knowledge at one of
street key makers. Manufacturing or forgery of an addi-
tional key is easily solved by removing the material by
the principle of copying. Such processes and machines
are well-known and enable quick manufacturing of addi-
tional keys for lock cylinders.
[0004] Different combinations and shapes of removed
material on the key blade can hinder manufacturing of a
key, yet do not prevent production thereof. One of such
embodiments is described in the patent SI 9400135 of
the same applicant, in which a lock cylinder contains ad-
ditional side blocking pins. In case of proper key dimen-
sions and shapes of key cavities side blocking pins are
pushed aside and aligned with longitudinal grooves in
cylinder casing. The lock cylinder is unlocked. Keys
equipped by elements produced by way of removing the
material do therefore not allow any supervision over the
production of additional keys, which should be done only
by the producer of the original key or authorized dealers.
Supervision over production and thus prevention of for-
gery of a key is possible with such keys that have an
element in a key blade representing an additional level
for a corresponding pin in a lock cylinder.
[0005] EP 0983411 (Dermanin) describes a key hav-

ing a through borehole in the part of a blade positioned
away from the grip part, said borehole extending trans-
versely to a longitudinal blade axis and parallel to a mid-
dle blade plane. The borehole has additionally formed
openings opened toward each wide blade surface. This
borehole acts as a bearing to the element having a limited
movement area in its longitudinal axis direction. It has
several surfaces with different inclinations on its circum-
ference. The surfaces of the moving key element ar-
ranged in the lock cylinder determine the position of two
additional side blocking pins extending through side
openings of the borehole. The moving key element in-
serted into the key has a very complicated shape.
[0006] DE 10058590C1 (Braun) describes a rotating
key having a notch inclined for 45° at one end of a blade
in which a ring is clamped by a pin. The pin diameter is
smaller than that of a borehole of the inserted ring, which
allows its limited movement in the inclined notch. This
ring in the key determines a deviation of an extra blocking
pin in the lock cylinder to the zero position, thereby al-
lowing the cylinder plug to turn. A disadvantage of the
aforementioned solution is the large number of elements
having demanding shapes, said elements possessing
numerous surfaces inserted in the key, and special open-
ings on the key. The manufacturing of such elements
and/or openings needs special tools, and specially adapt-
ed machines like computer controlled three-dimensional
CNC machines. All these contributes to the increase of
manufacturing costs and is therefore adequate for keys
and lock cylinders of the highest price class.
[0007] EP 0029498B1 (Wolter) describes a standard
key with longitudinal profile grooves on a wide blade sur-
face, and transversal notches on a narrow blade surface
having specially designed bearings with two inserted
balls in one of profile grooves. To prevent the balls to fall
out of the bearings, the legs of the groove are slightly
pressed after the insertion of the balls. The balls cannot
fall out from the groove but they can freely rotate. Force
of pressing should be exactly determined to allow the
balls to rotate and to be of the same shape as the incli-
nation of sides of the longitudinal groove in thelock cyl-
inder in order to prevent the key from stopping when in-
serted in the lock cylinder. Production of such key calls
for very precise machines rendering it possible to exactly
adjust the forces and shifts.
[0008] The scope of present invention is to design such
key for a lock cylinder with an optional number of longi-
tudinal grooves on wide blade surfaces and transverse
notches on a narrow blade surface that will be provided
with such additional element on at least one optional
place of the key blade that will not allow manufacturing
of an extra key to unauthorised persons with simple ma-
chinery like street key manufacturers and individuals and
it would be possible to manufacture it only at the produc-
er’s of the key or authorised dealers; such key would
allow supervision over the production of keys and con-
tribute to better security. At the same time the additional
element will not render the production and assembly of
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key elements into the key complicated and will not call
for extra machines with expensive computer technology.
Manufacture will be economically justified even for keys
of lower price classes.

Solution to the Technical Problem

[0009] The described technical problem is solved by a
key having longitudinal grooves on wide blade surfaces
and transversal notches of different heights on a narrow
blade surface which key having in a blade on an optional
place, preferably at the top of the blade, a through hole
in which an element is inserted, which can freely rotate
around its axis. The rotating element is a ring with a base
surface being preferably annular. The rotating element
is secured against falling out by a pin tightly fitting with
the key blade and loosely fitting with the rotating element.
The diameter of the rotating element is bigger than the
thickness of the key blade, the lock cylinder should there-
fore have an additional groove in the longitudinal key
channel of the lock cylinder, into which the key can be
inserted, said additional groove corresponding to the el-
ement both in shape and dimensions. Besides plug pins
in the cylinder casing the lock cylinder should have a pair
of side blocking pins on an adequate place as described
in the patent SI 9400135. The additional groove in the
cylinder plug of the lock cylinder serves as a track when
inserting the key blade into the lock cylinder. The rotating
element and the pin which both are located on the key
are not complicated in shape and can be produced by
standard machines usually used in the manufacturing of
lock cylinders and keys without a need for expensive
three dimensional CNC machines. Inserting of the ring
and the pin into the key blade can be solved by a minor
mounting devices allowing exact positioning, which is
needed upon insertion of the key into the lock cylinder
for the ring not to cause additional friction in the lock
cylinder and not to cause stopping of side blocking pins
in the circumference of the lock cylinder.
[0010] The present invention will now be described in
more detail on the basis of an embodiment and the ac-
companying drawings in which:

Fig. 1 shows an explosion figure of the key of the in-
vention

Fig. 2 shows a cross-section of the key of the inven-
tion inserted into the lock cylinder

[0011] A key 1 for a lock cylinder 2 with standard di-
mensions having in a blade 10 longitudinal grooves 13
on at least one wide blade surface 12, transversal notch-
es 15 of different heights and shape on a narrow blade
surface 14, and at least one through hole 16 in which a
rotating element 18 is inserted, the through hole 16 with
preferably constant cross-section having its openings in
a plane of wide surfaces 12 of the blade 10 of the key 1
and the rotating element 18 is inserted into the through
hole 16 by means of a key pin 19 to freely rotate in the

hole 16 while its moving in direction of the key pin 19 is
impossible.
[0012] The through hole 16 is located on the blade 10
of the key 1 preferably in the part more distant from a
grip portion 18 of the key 1. The shape and the diameter
of the hole 16 depend on the inserted element 18 but
should be such to meet all strength requirements needed
in repeated unlocking of the lock cylinder. The shape of
the cross-section of the through hole 16 depends on the
shape of the rotating element 18 and is preferably rec-
tangular, whereby the longer side of the opening of the
hole 16 is parallel to the longitudinal axis of the blade 10
of the key 1. The position of the through hole 16 according
to the height of the wide surface 12 of the blade 10 de-
pends on positioning of side blocking pins 21 in the lock
cylinder 2.
[0013] The rotating element 18 inserted in the blade
10 of the key 1 is an optional body preferably a cylinder
with a central borehole or a ring body. The diameter of
the rotating element 18 is smaller than the longer side of
the opening of the hole 16 in the blade 10 of the key 1 to
enable its free rotation in the hole 16 without friction and
bigger than the thickness of the blade 10 of the key 1.
The height of the rotating element 18 is smaller than its
diameter. Its shape and thereby the shape of its cross-
section is optional, but the edges between the basic sur-
faces and the casing should preferably not cause stop-
ping or additional friction between the rotating element
18 and the longitudinal groove 22 of the cylinder plug 23
of the lock cylinder 2 when the key 1 is inserted into the
lock cylinder 2.
[0014] The key pin 19 is shaped as a narrow long cyl-
inder and is simultaneously loosely fit with the centric
borehole 181 of the rotating element 18 and tightly fit with
the borehole 17 lying in a plane of the blade 10 of the
key 1, and having an opening on the narrow surface 14
of the blade 10 of the key 1.
[0015] The through hole 16 in the blade 10 of the key
1 is produced by cutting preferably by stamping and si-
multaneous forming of the basic shape of the key out of
a blank, or subsequently, if this is more convenient for
the producer. Both built-in parts, the rotating element 18
preferably in the shape of a cylinder, and the pin 19, are
of simple shapes. Their production does not require spe-
cial demanding machines. The cylindrical element 18
with the diameter bigger than its height and bigger than
the thickness of the blade of the key simultaneously fulfils
a need for additional parts or elements which are more
difficult to be added in the key as to be taken away from
the key blade to imitate the proper thickness and shape
of the key. An advantage of a cylindrical element over
other shapes of elements, e.g. a ball is also making the
borehole for the pin and later on assembly. The position-
ing and the clamping of the cylindrical rotating element
into a clamping device is much easier. When manufac-
turing the rotating element and the pin, it is important that
both are produced within dimensions and tolerance de-
manded for lock cylinders. The production of the borehole
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for the pin in the blade and the mounting of both elements
into the key blade is solved by a minor mounting device
which is not the subject of the present invention and which
ascertains the needed precision in the manufacturing of
such key despite its simplicity.
[0016] For the lock cylinder to accept a key with an
additional built-in rotating element it must have, apart
from its usual blocking pins, also an adequate number
of side pins equalling the number of rotating elements
which act together with the aforementioned rotating ele-
ments.

Claims

1. A key 1 for a lock cylinder 2 with standard dimensions
having longitudinal grooves 13 in a blade 10 on at
least one wide blade surface 12, transversal notches
15 different in height and shape on a narrow blade
surface 14, and at least one through hole 16, in which
a rotating element 18 is inserted, characterized in
that the through hole 16 with a preferably constant
cross-section has its openings in a plane of wide
surfaces 12 of the blade 10 of the key 1 and the
rotating element 18 is inserted into the through hole
16 by means of a key pin 19 to freely rotate in the
hole 16, while its movement in direction of the key
pin 19 is rendered impossible..

2. The key according to claim 1, characterized in that
the through hole 16 is located on the blade 10 of the
key 1 preferably in the part more distant from the grip
portion 18 of the key 1.

3. The key according to claim 1, characterized in that
the rotating element (18) is a cylinder body with a
central borehole (181) preferably a ring body, the
diameter of which is smaller than the longer side of
the opening of the hole (16) in the blade (10) of the
key (1).

4. The key according to claim 1, characterized in that
the diameter of the rotating element (18) is bigger
than the thickness of the blade 10 of the key 1.

5. The key according to claim 1, characterized in that
the key pin (19) is simultaneously in tight fit with the
blade (10) of the key (1) and in loose fit with the
rotating element (18).
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