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KEY FOR A LOCKING CYLINDER

Description

The invention relates to a key for a locking cylinder, comprising a row of locking
recesses arranged in a shank, the locking recesses each being delimited by flank
contours and having support surfaces for supporting blocking elements of the
locking cylinder, the angles of inclination of the flank contours vary over the row of

locking recesses.

A locking cylinder of the type mentioned at the outset is known, for example, from
GB 1 284 914 A. In this locking cylinder, two locking recesses have a shallower

angle of inclination than the other locking recesses.

DE 10 2004 009 166 A1 discloses a key in which recesses for actuating pin
tumblers have a free cut. The pin tumblers thus rest on edges of the free cuts.
When the key is removed, the associated pin tumblers are moved simultaneously.
The speed of movement of the pin tumblers in the case of recesses having free

cuts is determined by the contour of the tip of the pin tumblers.

WO 2018/188971 A1 discloses a key in which locking recesses have different
angles of inclination of the flank contours. Deep locking recesses have larger
angles of inclination than shallower locking recesses. This is intended to create

sufficient variation possibilities and to make copying more difficult.

A locking cylinder having a key is known, for example, from WO 2015/114172 A1.
The locking cylinder has a plurality of blocking elements of which the distances
from one another are different. Locking recesses in the key for controlling the
blocking elements have the same distances as the blocking elements. This is to
prevent the insertion force from increasing from blocking element to blocking

element when inserting the key into the locking cylinder.

Furthermore, EP 2 281 985 A2 discloses a locking cylinder having a key in which
the distances between individual blocking elements vary. The key bit control edges
for controlling the blocking elements have the same distances as the contact
surfaces on the blocking elements. This locking cylinder is designed to make

unauthorized unlocking more difficult using a so-called picking method.
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DE 298 18 143 U1 discloses a key for a locking cylinder in which latching recesses
are provided for controlling blocking elements of the locking cylinder. The latching
recesses have latching surfaces to support the blocking element. Transitions of
inclined flanks adjacent to the latching surfaces have concavely rounded sliding

surfaces. This is to avoid a catch when actuating the locking cylinder.

A disadvantage of the known keys is that the key is held by all blocking elements
simultaneously when inserted, since the blocking elements usually each have the
same dimensions at their ends facing the locking recesses. Removing the key
from the locking cylinder requires a high removal force due to the key being held
simultaneously by all blocking elements, as all static friction of the individual

blocking elements must be released simultaneously.

The problem addressed by the invention is to further develop a key of the type
mentioned at the outset in such a way that the removal force is kept as low as

possible when the key is fully inserted into the locking cylinder.

This problem is solved according to the invention in that an increase in the angles

of inclination is formed in a predetermined step sequence.

Due to this design, the individual locking recesses no longer have the same angles
of inclination of the flank contours. The variance of the angles of inclination means
that the blocking elements experience different accelerations when the key is
removed. This keeps the removal force particularly low when the key is fully
inserted into the locking cylinder. A slowly increasing force curve when removing
the key can be easily achieved because an increase in the angle of inclination is

formed in a predetermined step sequence.

According to another advantageous development of the invention, the different
angles of inclination of the flank contours can be easily produced in limited space
conditions if the angle of inclination of a shallow locking recess is smaller than the
angle of inclination of a deep locking recess. Since blocking elements penetrating
shallow locking recesses only have to be moved a short distance, a shallower
angle of inclination is sufficient to control the blocking element. This means that

blocking elements penetrating shallow locking recesses experience only slight
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acceleration when the key is removed. This keeps the removal force of the key

particularly low.

According to another advantageous development of the invention, it contributes to
further equalizing the removal force if the increase in the angles of inclination of

the flank contours is formed as a continuous series.

According to another advantageous development of the invention, the blocking
elements can initially be released with little effort and then accelerated if the
angles of inclination of the flank contours are not constant, so that the flank
contour has a different angle of inclination at the deepest point of the locking

recess than at the shallowest point.

According to another advantageous development of the invention, it contributes to
further reducing the removal force of the key if the support surfaces of individual
locking recesses have different widths. The variation in the widths of the locking
recesses prevents the blocking elements from being controlled simultaneously by the
different locking recesses. Rather, the variance of the widths in the locking cylinder
causes the blocking elements to be moved in a sequence, since the blocking

elements each have the same dimensions at their ends facing the locking recesses.

According to another advantageous development of the invention, a particularly
uniform control of the blocking elements when the key is removed can be achieved
if an increase in the widths of the locking recesses is formed in a predetermined
step sequence. This means that when the key is removed, one blocking element

after the other is released.

According to another advantageous development of the invention, a particularly
low removal force can be achieved if all widths of the locking recesses or the flank

contours of all locking recesses are variable over the row of locking recesses.

According to another advantageous development of the invention, the
manufacture of the variably formed locking recesses is particularly cost-effective if
the shank has a rectangular cross-section and has a key front and a key back on
its narrow sides and if the locking recesses are arranged in the key front. This

means that the locking recess is accessible during manufacture from the broad
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sides of the shank using a milling or cutting tool and can penetrate the shank. This

makes it particularly easy to create the flank contours with great variability.

The invention permits numerous embodiments. For further clarification of its basic
principle, several of the embodiments are shown in the drawings and described

below. In the drawings:

Fig.1 shows a locking cylinder having a key inserted therein,
Fig.2 shows an enlarged view of a portion of the key from Fig. 1,
Fig.3 shows a further embodiment of the key from Fig. 2,

Fig.4 shows a portion of a further embodiment of the key,

Fig.5 shows a greatly enlarged view of a portion of a locking recess of the key

from Fig. 4.

Fig. 1 shows a longitudinal section through a portion of a locking cylinder 1 having
a housing 2 and a core 3 rotatably arranged therein. Furthermore, the locking
cylinder 1 has a locking bit 4 which is connected to the core 3 for conjoint rotation.
A key 6 for closing the locking cylinder 1 is inserted into a locking channel 5 of the
core 3. The locking cylinder 1 has blocking elements 7 designed as pin tumblers
for optionally blocking or releasing the movement of the core 3. The blocking
elements 7 scan locking recesses 9 arranged in a shank 8 of the key 6 and each
have the same dimensions at their ends facing the locking recesses 9.
Furthermore, the blocking elements 7 are arranged at the same distance from
each other. The blocking elements 7 each have a core pin 10 guided in the core 3
and a housing pin 11 guided in the housing 2 and a spring element 12 for
preloading the housing pin 11 against the core pin 10. The parting planes of the
housing pins 11 and the core pins 10 of all blocking elements 7 lie in the parting
plane between the housing 2 and the core 3, so that the core 3 can be rotated

together with the locking bit 4 relative to the housing 2.

Fig. 2 shows, in a greatly enlarged representation, the key 6 having the locking

recesses 9a - 9e and the blocking elements 7 of the locking cylinder 1 in the
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abutting regions. It can be seen that the locking recesses 9a - 9e each have

support surfaces 13a - 13e and the core pins 10 are each shaped

like a truncated cone at their ends for supporting the support surfaces 13a - 13e.
The support surfaces 13a - 13e have different widths, where x=0 defines a
standard width of the support surfaces 13a - 13e. One of the support surfaces 13e
has this width. The remaining support surfaces 13a-13d are widened by a
specified step sequence relative to the standard width and are denoted by x+1 to
x+4. In a step sequence of 0.1 mm, the standard width of the support surface 13a
having the denotation x+1 is widened by 0.1 mm and the support surface 13b
having the denotation x+4 is widened by 0.4 mm. When the key 6 is removed, the
blocking element 7 interacting with the locking recess 9e denoted by x=0 is
controlled first and only then is the blocking element 7 interacting with the locking
recess 9a denoted by x+1 controlled. The blocking element 7 interacting with the
locking recess 9b denoted by x+4 is controlled last in terms of time. This means
that the static friction forces of the individual blocking elements 7 are overcome
one after the other. Furthermore, the locking recesses 9a - 9e have flank contours
14a - 14e with angles of inclination A1 to A5. The angles of inclination A1 - A5 vary
over the row of locking recesses 9a - 9e. In the embodiment shown, the angle of
inclination A5 of a shallow locking recess 9e is smaller than the angle of inclination

A4 of a locking recess 9d machined deeply into the key 6.

Fig. 3 shows a further embodiment of a key 6' which differs from that of Fig. 2 only
in that the step sequences are formed as a continuous series over the locking

recesses 9a' - 9¢'.

Fig. 4 shows a portion of a further embodiment of the key 6", which differs from
that of Fig. 1 in that flank contours 14a" - 14e" of the locking recesses 9a" - 9¢"
have different angles of inclination A1" to A5" in their regions abutting the free
ends of the blocking elements 7. The angles of inclination A1" - AS" increase over
the row of locking recesses 9a" - 9e", so that the angle of inclination A5" is greater
than the angle of inclination A1". This means that the blocking elements 7

experience different accelerations when the key 6" is removed.
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The locking recesses 9a" - 9e" of the key 6" from Fig. 4 also have support surfaces

13" of different widths, as shown in Fig. 2 or 3.

Fig. 5 shows, greatly enlarged, one of the locking recesses 9a" from Fig. 4 with the
adjacent region of one of the blocking elements 7. It can be seen that the flank
contour 14a" is not constant, so that the flank contour 14a" has the angle of
inclination A1" at the deepest point, the angle of inclination B1 in the middle region

and the angle of inclination C1 in the shallowest region.
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AVAIN LUKKOSYLINTERIIN
PATENTTIVAATIMUKSET

1. Avain (6) lukkosylinteriin (1), joka kasittaa rivin lukitussyvennyksia (9a—
9e), jotka on jarjestetty varteen (8), jolloin kukin kyseinen lukitussyvennys (9a—
9e) on rajattu kylkireunoilla (14a—14e) ja siind on tukipinnat (13a-13e)
lukkosylinterin (1) estoelementtien (7) tukemiseksi, jolloin kylkireunojen (14a—
14e) kaltevuuskulmat (A1-A5) vaihtelevat lukitussyvennysten (9a—9e) rivilla,
tunnettu siitd, etta kylkireunojen (14a—14e) kaltevuuskulmat (A1-A5) kasvavat
lukitussyvennysten (9a—9e) rivilla, ja siitd, ettd kaltevuuskulmien (A1-A5) lisays

muodostuu ennalta maaratyssa vaihejarjestyksessa.

2. Patenttivaatimuksen 1 mukainen avain, tunnettu siité, ettda matalan
lukitussyvennyksen (13e) kaltevuuskulma (A5) on pienempi kuin syvan

lukitussyvennyksen (13d) kaltevuuskulma (A4).

3. Patenttivaatimuksen 1 tai 2 mukainen avain, tunnettu siité, etta
kylkireunojen (14a—14e) kaltevuuskulmien (A1-AS5) lisdys muodostuu jatkuvana

sarjana.

4. Ainakin yhden patenttivaatimuksista 1-3 mukainen avain, tunnettu siita, etta
kylkireunojen (14a—14e) kaltevuuskulmat (A1, B1, C1) eivat ole muuttumattomia
siten, etta kylkireunalla (14a—14e) on erilainen kaltevuuskulma (A1, B1, C1)

lukitussyvennyksen (9a"-9e") syvimmassa kohdassa kuin matalimmassa kohdassa.

5. Ainakin yhden patenttivaatimuksista 1-4 mukainen avain,
tunnettu siitd, etta yksittaisten lukitussyvennysten (9a—9e) tukipinnoilla (13a—13e)

on eri leveys.

6. Ainakin patenttivaatimuksen 5 mukainen avain, tunnettu siitd, etta
lukitussyvennysten (9a—9e) leveyksien lisdys muodostuu ennalta méaaratyssa

vaihejarjestyksessa.

7. Ainakin yhden patenttivaatimuksista 1-6 mukainen avain, tunnettu siita, etta
lukitussyvennysten (9a—9e) kaikki leveydet tai kaikkien lukitussyvennysten (9a"-9e")

kylkireunat (14a—14e) ovat vaihtelevia lukitussyvennysten (9a—9e) rivilla.
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8. Ainakin yhden patenttivaatimuksista 1—7 mukainen avain,
tunnettu siitd, etta varrella (8) on suorakaiteen muotoinen poikkileikkaus ja sen
kapeilla sivuilla on avainedusta ja avainselka, ja siita, etta lukitussyvennykset

(9a—9e) on jarjestetty avainedustaan.
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