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(57) The mvention relates to a locking arrangement having a lock cylinder with an associated key (1), 1in particular a
flat turming key, it being the case that the core (2) of the lock cylinder has a keyway (3) which 1s open 1n the
direction of the end side of the cylinder, 1s provided with profile ribs/grooves and 1n the centre of which the vertex of
a conical opening (4), which opens 1n the direction of the end side of the cylinder, 1s located, 1t being the case that, at
its 1nsertion end, the key (1) forms a tip (5) with flanks (6) 1n the form of arcuate lines. In order to facilitate the
introduction of the key into the keyway, 1t 1s provided that the tip (5) 1s formed by two arcuate lines (6), of which the
point of intersection 1s located 1n the broad-side centre (7) of the key, and the tangent angle (delta) at the point of
intersection (5) 1s greater than the vertex angle (My) of the cone opening (4), 1t being the case that the arcuate lines (6)
have bevels (9), 1n the direction of the mutually opposite broad sides (8), having a bevel angle (omega) which 1s smaller
than the vertex angle (My) of the cone opening (4).
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ABSTRACT

The invention relates to a locking arrangement
having a lock cylinder with an associated key (1), 1n
particular a flat turning key, 1t being the case that
the core (2) of the 1lock cylinder has a keyway (3)
which is open 1in the direction of the end side of the
cylinder, 1s provided with profile ribs/grooves and 1n
the centre of which the vertex of a conical
opening (4), which opens 1in the direction of the end
side of the cylinder, is located, 1t being the case
that, at its insertion end, the key (1) forms a tip (5)
with flanks (6) in the form of arcuate lines. In order
to facilitate the introduction of the key 1nto the
keyway, 1t 1s provided that the tip (5) 1s formed by
two arcuate lines (6), of which the polnt of
intersection is located in the broad-side centre (/) of
the key, and the tangent angle (delta) at the point of
intersection (5) 1s greater than the vertex angle (My)
of the cone opening (4), 1t being the case that the
arcuate lines (6) have bevels (9), 1in the direction of
the mutually opposite broad sides (8), having a bevel
angle (omega) which 1S smaller Lthan the vertex

angle (My) of the cone opening (4).

(Main figure: Figure 1)
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Locking arrangement comprising a lock cvlinder and an

assocliated key

The 1invention relates to a lockling arrangement
according to the preamble of Claim 1, and to the
assoclated key.

A locking arrangement having a 1lock c¢ylinder
and an assoclated key, 1n particular flat turning kevy,
1 known 1n the prior art. In this case, the core of
the lock cylinder has a keyway which 1s open 1in the

> cylinder and 1s

N

direction of the end side of ¢th
provided with profile ribs/grooves. The vertex of a
conical opening, which opens 1n the direction of the
end side of the cylinder, 1s located 1n the centre of
sald keyway. At 1ts 1nsertion end, the key forms a tip
with flanks 1n the form of arcuate 1llnes. The
combination of conical opening and tip with arcuate
flanks 1s 1ntended to facilitate the 1introduction of
the key 1into the keyway. The 1ntroduction of the key 1s
complicated, 1n particular, 1in the case of flat turning
keys with narrow profile ribs/grooves. On account of
the profilings located closely adjacent to one another,
the key has to be 1inserted without deviating to any
great extent from the precisely aligned position.
Furthermore, locking systems profiled in this way
barely allow any positions 1n which the key axis 1is
inclined to any greater extent 1n relation to the
keyway axils.

The prior art also proposes a solution 1n
which, rather than being rounded, the key has a tip
formed by two rectilinear flanks.

The object of the 1nvention 1s to facilitate
the i1ntroduction of a key into the keyway.

The object 1s achieved by the invention
specified in the claims.

The solution of Claim 1 basically provides that
the tip 1s formed by two arcuate lines, of which the
point of 1ntersection is located in the broad-side

centre of the key, and the tangent angle at the point
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of 1ntersection 1s greater than the vertex angle of the
cone opening, 1t being the case that the arcuate lines
have bevels, 1n the direction of the mdtually opposite
hroad si1des, having a bevel angle which 1s smaller than
the vertex angle of the cone opening. The conical
opening forms a type of funnel which opens out into the
keyway. The key 1s 1nserted 1n said funnel. It 1is
generally the case that the key axis 1s not 1in
alignment with the keyway axlis. Rather, the key axis 1is
ti1lted by an angle of inclination 1in relation to the
keyway axls. It 1s likewlse the case that the key shank
1s rotated by an angle of rotation 1in relation to the
orientation of the keyway. In the rotated position, the
arcuate lines are 1n tangential contact with the cone
wall within a broad-side pivoting region. This Dbroad-
side plvoting region 1s bounded by the pilvot position
in which the tip of the key shank, which 1s formed by
the point of 1nter-section of the arcuate lines, comes
into abutment against the cone wall. Within the broad-
side pivoting reglon, the key tilip 1s spaced apart from
the vertex of the cone and projects therein 1in a
contactless manner. The key may also be pivoted through
a narrow-slde pivoting region 1n relation to the keyway
axls. The narrow-side pivoting region is bounded by the
bevel angle. Within the narrow-side pivoting region,

the key, wilith 1ts tip 1located 1n the cone, can be

pivoted to the extent where the bevels come into

abutment against the cone wall. If the key is inserted
into the cone 1n a state in which 1t 1s rotated in
relation to the orientation of the keyway, then the
pivoting into the above-defined broad-side pivoting
region 1s simplified by the geometry. The user feels
the pivot angle at which the tip moves away from the
abutment against the cone wall. If the user has the key
1n this broad-side pivoting region and rotates the key,
then the key tip finds 1ts correct, central position in
relation to the keyway and with the correct rotary
orientation, on account of the bevels, can be inserted

into the keyway. The slopes of the bevel which then
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take effect cause the key to be righted 1into the
aligned position. If the key 1s rotated out of a
position in which the key axis is located in the broad-
side pilvoting region, until the correct rotary
orientation has been reached, then the narrow side 1s
also oriented in the narrow-side pivoting region. Thils
means that, 1n this position, 1t 1s only the end edges
of the flank which butt against the cone wall. In a
preferred configurétion, the bevel angle 1s greater
approximately by 15 to 25° than half the vertex angle
of the cone. The thickness of the non-bevelled flank
section 1s approximately half to a third of the narrow-
side thickness. The result of this 1s that the key,
located in the correctly oriented position, then, upon
further pushing 1in the keyway, 1s pivoted wvirtually
automatically out of the 1inclined position 1into the
aligned position, 1if 1ts 1inclined position 1s located
within the narrow-side pivoting region. The arcuate
lines are preferable circle arcs. The centres are
located 1in the broad side of the key and are spaced
apart from the broad-side centre line by a dilstance.
This distance corresponds approximately to 30 to 35% of
the broad-side thickness of the key. Furthermore, the
radius of the arcuate side 1s preferably approximately
105 to 110% of the thickness of the broad side of the

key. The diameter of the cone opening 1s preferably
smaller than the broad-side thickness of the key. The

cone angle, that 1s to say the vertex angle of the
funnel-shaped opening, 1s preferably approximately
110°. A development of the invention relates to the
cone opening of the cylinder core. The vertex angle of
the conical opening 1s greater on the outside of the
opening than 1n the centre of the opening. The opening
preferably forms an 1inner cone with a smaller vertex
angle than the outer cone. Accordilng to one
development, the inner cone 1s 1n the form of an oval.
The oval 1s directed longitudinally in relation to the
keyway. Thlis produces, 1in the region of the keyway, a

step-shaped transition between the two cone walls. In
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the direction transverse to this, the transition 1s
formed as an edge. The vertex angle of the more

pointed, inner cone, 1s preferably 90°.

The 1nvention also relates, 1n particular, to a
key for the locking arrangement described.

An exemplary embodiment of the 1nvention will
be explained with reference to attached drawings, in
which:

Figure 1 shows a schematic 1llustration of a plan view
of a key according to the 1nvention,

Figure 2 shows a side view of the key according ¢to
Figure 1,

Figure 3 shows the schematic illustration of a core of
a lock cylinder according to the 1invention,
in elevation,

Figure 4 shows an 1llustration according to Figure 3
with the wviewing direction rotated through
90°,

Figure 5 shows a front view of the lock-cylinder core,

Figure 6 shows a schematic illustration of the key tip
located 1n the cone opening in a state 1in
which 1t 1s rotated through approximately 90°
In relation to the orientation of the keyway,
wlith a view of the broad side,

Figure 7 shows the illustration of the boundary of the

broad-side pivoting region alpha,

Figure 8 shows the narrow-side view of a key fitted
into the cone by way of the tip and in an
aligned position in relation to the keyway
axls,

Figure 9 shows the boundary region of the narrow-side
plvoting region,

Figure 10 shows a plan view of the end side of a lock-

cylinder core of a second exemplary

embodiment,
Figure 11 shows a side view with the cone opening

partly cut away, and
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Figure 12 shows a side view, rotated through 907, in
longitudinal section through the keyway,
partly cut away. |

The key 1 has a key grip 14 and a tip 5 located

opposite said grip 14. The ¢tip 5 1s located 1n the
broad-side centre 7. The tip 5 1s flanked by flanks 6
in the form of arcuate 1lines. The flanks © are
generated by circle arcs which are described around the
arc centre 12 with a radius R. The arc centres 12 are
located in the broad side 8 of the key, to be precise
spaced apart from the broad-side centre line 7 1n each
case by a distance A. The distance A 1s 30 to 35% of
the width B of the broad side of the key.

The arcuate lines 6 1ntersect at the tip 5 such

that the tangent angle delta of the arcuate lines 6 at
the point of intersection 5 1s greater than the vertex
angle My of a cone opening 4, which 1s located on the
end side of a core 2 of a lock cylinder.

As can best be seen from Figure 2, the arcuate
line 6 forms a flank end section spaced apart from the
broad sides 8. This arcuate end section has a width S 1
and 1s aligned transversely to the extent of the broad-
side surfaces 8. The thickness of said flank end
section 1s approximately half to a third of the narrow-
side thickness S. Said flank end section merges 1nto
the broad side 8, a bevel 9 being formed 1n the

process. The bevel angle omega 1s smaller than half the

cone angle My. The cone angle My is approximately 110°.
The Dbevel angle omega 1s approximately 15 to 25°
greater than half the cone angle My. The thickness of
the bevels 9 are the same on each of the two broad
sides 8 of the key. This means that the bevels 9 are
each spaced apart from the narrow-side centre 13 by the
same distance. .

Figures ©6 to 9 1llustrate schematically the
positlons which the key 1 can assume within the cone
opening 4. In Figure 6, the key 1, placed transversely
to the orientation of the keyway, 1s positioned against

the cone wall 10 by way of 1ts flank 6 such that the
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end side of the flank 6 butts tangentially against the
cone wall 10 at the locations 11. In this position, the
longitudinal centre axis of the key 1s 1n alignment
with the keyway axls. The key 1 may be pivoted through
a broad-side pilivoting region alpha, the tangential
abutment of the flanks © against the cone wall 10 being
malintained in the process. If the boundary angle of the
broad-side pivoting region alpha 1s reached (Figure 7),
then the broad-side centre 1line 7 1s 1n a state 1n
which it 1s pivoted by the angle alpha 1n relation to
the keyway axis 16. In this position, the tip 5 of the
key butts against the cone wall 10. With this position,
there 1is only one point 11 of tangentilal abutment of
the flank 6 against the cone wall 10. If the key 1s
pivoted out of this position to a greater pilvot angle
alpha, then the tip 5 slides on the cone wall to the
openling border of the cone.

If the key 1 1s pivoted out of such a position
with a relatively 1large pivot angle alpha, by the
position 1llustrated 1in Figure 7, to smaller angles
alpha, then 1t 1s possible to feel the transition point
to the entry into the broad-side pivoting region, said
transition point being 1llustrated 1n Figure 7. In this
case, the key tip 5 approaches the vertex of the
conical opening 4.

Once the broad-side pilivoting region alpha,
within which the two flanks 6 are 1in tangential
abutment 11 against the cone wall 10, has been reached,
then the key 1 can be rotated about its key axis until
1t 1s correctly oriented 1n relation to the keyway 3.
In this position, on account of the bevel angle omega

selected, the tip of the key 1 can be inserted in the

.

kKeyway, the border edge of the keyway 3 running on the
pevel 9. The result of this 1s that, as the key 1 1is
pushed further 1into the keyway 3, the key 1is aligned
such that the narrow-side pivot angle beta decreases
unt1l the longitudinal centre axis of the key 1s in

allignment with the keyway axis 16.
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Figure 8 1llustrates an 1nsertion poslition of
the key 1 in which the narrow-side centre line 13 1s
not pivoted 1n relation to the keyway axls 16. The

maximum permlssible pivoting made possible by the

selection of the bevel angle omega 1s 1llustrated 1in
Figure 9. Thils pivot position defines the boundary
angle of the narrow-side plvoting reglon beta, within
which a border edge 6’ of the flank 6 sti1ll butts
agalnst the cone wall 10.

On account of the dimensioning according to the
invention of the arcuate-line flanks 6 of the end of
the key 1 1n relation to the vertex angle My of the
conical openiﬁg 4, insertion 1S particularly
facilitated. The key, which 1s usually 1inserted 1in a
state 1n which 1t 1s rotated 1n relation to the
orlentation of the keyway, 1s first of all brought 1into
a pilvot position 1n which the key axis 1s located
within a broad-side pivoting region alpha 1n relation
to the keyway axis 16. The user can feel when this
region has been reached. The key 1 1s then rotated in
relation to the cylinder core 2 until 1t 1s oriented
correctly 1n relation to the keyway 3. During this
rotation, the pivot angle of the 1longitudinal centre
axls of the key 1n relation to the keyway axis 16 1is
substantially maintalned, with the result that, once
pivoting has taken place, the longitudinal centre axis

of the key 1s located in a pivot position in relation

to the keyway axis 16 such that the angle between the
keyway axis 16 and the narrow-side centre line 13 1is
located wilthin a narrow-side pivoting region beta.
Within the narrow-side pivoting region beta, the tip 5
of the key 1, said tip being narrowed to a width S 1 on
account of the bevels 9, can pass into the keyway 3.
Since the vertex of the conical cpening 4 is located in
the centre of the keyway 3, the key 1 is also centred
in relation to the keyway 3, this achieving the aligned

position 1n relation to the profiling.

In the exemplary embodiment illustrated in

Figures 10 to 12, the conical opening 4 has a vertex
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angle of 110° in the outer region. An inner cone 17,
with a vertex angle of 907, 1is located in the centre of
the opening 4. The 1nner cone 17 1s 1n the form of an
oval. While the circular diameter of the outer cone
border 1s 9 mm, the smallest diameter of the i1nner cone

1s 4 mm. The maximum diameter of the inner cone border

1s 5.5 mm. On account of the oval outline of the 1nner
cone 17, the latter merges, 1n certailn regions, 1into
the wall of the outer cone 4 with an edge 18 belng
formed 1n the process. In the region of the narrow
sides of the 1nner cone 17, the latter merges into the
outer cone 4 with a step 19 being formed 1n the
process.

The 1nner cone 1s produced by means of a
conlical milling cutter. Once 1t has reached 1its
penetration depth, said milling cutter 1s displaced
along the keyway 3, thus producing the oval contour of
the 1nner cone 17.

' All the features disclosed are essential to the
1nvention. The disclosure contents of the
assoclated/attached priority documents (copy of the
prior application) are hereby also included in full in
the disclosure of the application, for the additional
purpose of adopting features of these documents 1in

claims of the present application.
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CLAIMS

1. Locking arrangement having a lock cylinder with
an associated key (1), 1in particular flat turning key,
it being the case that the core (2) of the lock
cylinder has a keyway (3) which 1s open 1n the
direction of the end side of the cylinder, 1s provided
with profile ribs/grooves and 1in the centre of which
the vertex of a conical opening (4), which opens 1n the
direction of the end side of the cylinder, 1s located,
it being the case that, at 1ts insertion end, the
key (1) forms a tip (5) with flanks (6) 1in the form of
arcuate lines, characterized in that the tip (5) 1s
formed by two arcuate lines (6), of which the point of
intersection is located in the broad-side centre (/) of
the key, and the tangent angle (delta) at the point of
intersection (5) 1is greater than the vertex angle (My)

of the cone opening (4), it being the case that the

arcuate lines (6) have bevels (9), 1n the direction of
the mutually opposite broad sides (8), having a bevel
angle (omega) which 1S smaller than the vertex

angle (My) of the cone opening (4).

2 . Locking arrangement according to Claim 1 or 1n
particular according thereto, characterized in that the
narrow-side pivoting region (beta), which 1s made
possible by the difference between the vertex
angle (My) and bevel angle (omega), 1s equal to, or
preferably larger than, the broad-side plvoting
region (alpha), within which the arcuate lines (6) are
in tangential abutment (11) against the cone wall (10).
3. Locking arrangement according to one or more of
the preceding claims or 1n particular according
thereto, characterized 1n that the bevel angle (omega)

is approximately 15° to 25° greater than half the

vertex angle (My) of the cone.

4 . Locking arrangement according to one or more of
the preceding claims Or ln particular according

thereto, characterized 1n that the thickness of the

non-pevelled flank section (S1) corresponds
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approximately to half to a third of the narrow-side
thickness (S).

5. Locking arrangement according to one or more of

the preceding c¢laims or 1n particular according
thereto, characterized 1n that the arcuate lines (6)
are cilrcle arcs, of which the centres (12) are located
1n the broad side (8) of the key and are spaced apart
from the broad-side centre line (7) 1n each case by a

distance (A), which corresponds to 30 to 35% of the

broad-side thickness (B) of the key.

o . Locking arrangement according to one or more of
the preceding c¢laims or 1n particular according
thereto, characterized 1n that the radius (R} of the
arcuate lines (6) corresponds approximately to 105 to
110% of the broad-side thickness (B) of the key.

7 . Lockling arrangement according to one or more of
the preceding claims or in particular according
thereto, characterized 1in that the diameter (D) of the

cone opening (4) 1S smaller than the Dbroad-side
thickness (B) of the key.

8 . Locking arrangement according to one or more of
the preceding claims or 1n particular according
thereto, characterized in that the vertex angle (My) of
the cone 1s approximately 110°.

9. Locking arrangement according to one or more of
the preceding «claims or in particular according
thereto, characterized in that the vertex angle of the
conical opening (4) 1is greater on the outside of the
opening than in the centre of the opening.

10. Locking arrangement according to one or more of
the preceding «claims or in particular according
thereto, characterized in that the opening (4) forms an
inner cone (17) with a smaller vertex angle.

11. Locking arrangement according to one or more of

the preceding claims or in particular according
th

in the form of an oval, the latter belng directed

e

ereto, characterized 1in that the inner cone (17) 1is

longitudinally in relation to the keyway (3).
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12. Key for a locking arrangement, 1n particular
according to one of the preceding claims, it being the
case that, at 1ts 1nsertion end, the key forms a
tip (5) with flanks (6) 1n the form of arcuate lines,
characterized 1in that the tip (5) 1s formed by two
arcuate lines (0), of which the point of intersection
1s located 1n the broad-side centre (7) of the key, and
the tangent angle (delta) at the poilint of intersection
(5) 1s greater than 110°, it being the case that the
arcuate lines (6) have bevels, 1n the direction of the
mutually opposite broad sides (8), having a bevel
angle (omega) which 1s smaller than the tangent angle
(delta) .

13. Lock c¢ylinder for a locking arrangement, in
particular according to one of the preceding claims, it
being the case that the core (2) of the lock cylinder
has a keyway (3) which 1s open in the direction of the
end slde of the cylinder, 1is provided with profile

ribs/grooves and in the centre of which the vertex of a

conical opening (4), which opens in the direction of
the end side of the cylinder, 1s located, characterized
in that the vertex angle of the conical opening (4) is

greater on the outside of the opening than in the

centre of the opening.

14. Lock c¢cylinder according to Claim 13 or in
particular according thereto, characterized in that the
inner cone 1is in the form of an oval, the latter being

directed longitudinally in relation to the keyway (3).
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