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(54) Lockcylinder

(57)  The invention relates to a lock cylinder having
a housing (2) and mounted rotatably therein a lock mem-
ber (4), and having a driving shaft (9) for driving the lock
member (4), characterised by a central element (17)
which comprises electrical conductors passing right
through the driving shaft (9) and the lock member (4) in
the form of an operative connection from one side of the
cylinder to the other existing independently of operation

of the lock member.

The central element (17) in the form of a rigid body
is connected non-rotatably at each end (17', 17") to a
respective unit carrier (12, 18), especially for electronic
units.

The driving shaft (9) is arranged to be coupled via
a coupling (K) with the lock member (4) in a position so
that they rotate together.
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Description

[0001] The invention relates to a lock cylinder having
a housing and mounted rotatably therein a lockmember,
and having a driving shaft for driving the lock member.
[0002] A lock cylinder of the kind in question is known
from DE 42 34 321 A1, the lock cylinder having an op-
tical fibre led right through the driving shaft. An optical
fibre branch directed transversely to the optical fibre
leads at the end face of the driving shaft to an evaluation
unit co-operating with a magnet coil. The optical fibre is
rotatable together with the driving shaft.

[0003] The object on which the invention is based is
to provide in a lock cylinder of the kind mentioned in the
preamble an opportunity for an operative connection
from the outside with the lock member.

[0004] The problem is solved with a lock cylinder hav-
ing the features of claim 1, in which a central element
passing right through the driving shaft and the lock
member is provided, in the form of an operative connec-
tion from one side of the cylinder to the other existing
independently of operation of the lock member.

[0005] As a result of this construction, a lock cylinder
of the kind in question is provided, in which an operative
connection with the lock element is possible from the
outside by means of the central element. The lock mem-
ber can be driven at any time from one side of the cyl-
inder, whilst from the other side, mainly from the outer
side of the door, the operative connection can be pro-
duced via the central element, namely by authorisation
for operating the lock. If there is no authorisation for op-
erating the lock, the lock member cannot be driven by
means of the driving shaft. On the contrary, the opera-
tive connection from one to the other side of the cylinder
must be made first viathe central element. According to
the invention, this central element encloses electrical
conductors so that pulses generated on the outer side
of the door are transferable to the other side of the cyl-
inder and serve to produce the operative connection, so
that the lock member can be driven from the outer side
of the door.

[0006] Advantageously, the central element in the
form of a rigid body is connected non-rotatably at each
end to a unit carrier, especially for electronic units. In
this way, very short line connections can be made be-
tween the electronic units. It is possible for the central
element to be non-rotatably associated with the cylinder
housing. An alternative, however, is distinguished in that
the central element engages through the cylinder hous-
ing and is freely rotatable therein and is fixedly conneci-
ed to the driving shaft. In a development that is simpler
in terms of manufacturing techniques, the driving shaft
is arranged to be coupled via a coupling with the lock
member in a position so that they rotate together. Here,
the coupling is influenced by way of the central element
fixedly connected to the driving shaft. An electromag-
netic coupling is especially suitable. For that purpose,
the central element carries an electromagnet for oper-
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ating the coupling. This can be effected from both sides
of the lock cylinder, constructed as a double lock cylin-
der, namely, by means of a turning knob on each side.
According to the invention, the central element extends
for the entire axial length of the double lock cylinder
comprising two housing halves. The lock member is ro-
tatably arranged between the housing halves. The dou-
ble lock cylinder can have a customary commercial
cross-sectional profile, so that it is suitable for fitting into
standard mortise locks. To take account of different
lengths of the double lock cylinder for adaptation to the
thickness of the particular door, the central element is
telescopically displaceable in an operating knob at the
end of the cylinder housing. To produce the coupling
connection, in order to be able to operate the lock from
the outer side of the door, the coupling contains a piv-
otable magnet armature which takes up a radial cou-
pling position with respect to the driving shaft when a
coil located on the central element is supplied with cur-
rent. The coupling can be accommodated in a space-
saving manner and operates very effectively. In detalil,
the magnet armature is mounted in the manner of a
rocker and can be brought with one rocker arm into cou-
pling engagement with the driving shaft surrounding the
central element. In this construction, the relevant com-
ponents are able to nest into each other. This is also
assisted by the fact that a coil of the coupling sits con-
centrically on the axis of the driving shaft. The magnet
armature is then associated with a driven shaft sur-
rounding the driving shaft and arranged non-rotatably
with respect to the lock member.

[0007] Furthermore, provision is made for the magnet
armature to be mounted on a bearing collar of the driving
shaft so as to slide in the circumferential direction. De-
spite rotation of the driving shaft, the rocker-type mount-
ing of the magnet armature is therefore always main-
tained. In lock technology, it has proved advantageous
for the driving shaft to have several coupling engage-
ment openings distributed around its circumference.
Only a partial angular rotation of the driving shaft is
therefore neededto reach the coupling position, namely,
after authorisation for operating the lock has been con-
firmed. If this is not given, when the coil is not energised
the magnet armature is located as a result of spring sup-
port against a sleeve inner wall in a deflected position
relative to the driving shaft. So that co-rotation of the
lock member is effected principally from the inner side
of the door always by means of the operating knob pro-
vided there, the driven shaft is connected to the lock
member to ensure rotation by means of permanent claw
coupling. Here, the central element is non-rotatably con-
nected to afirst operating knob on one side (the outside)
and is freely rotatably connected to a second operating
knob on the other side, this second operating knob being
non-rotatably connected to the lock member. A cap-like
construction of the second operating knob enables a
unit carrier connected non-rotatably to the central ele-
ment to be housed in this operating knob. The unit car-
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rier serves for mounting of an electrical operating circuit,
which can be activated by no-load rotation of the central
element. For example, a reader unit can be activated by
means of this no-load rotation via the first operating
knob. The activation can be achieved advantageously
by means of a magnetic switch moved past a magnet.
If the operating knob is not turned, the magnetic switch
is not activated and the reader unit is therefore not set
in operation, which has the advantage of saving elec-
tricity. Once activated, the reader unit receives the puls-
es via an aerial, whilst the power supply is effected via
a battery. It is possible to provide the battery either in
the inside or outside operating knob. Preferably, howev-
er, it is housed in the operating knob on the inner side
of the door. It is hence largely unaffected by climatic con-
ditions and therefore has a greater number of locking
cycles. Furthermore, vandalism and/or theft is prevent-
ed. Authorisation for operating the lock is preferably pro-
vided by way of a magnetically coded key, not illustrated,
for example, in the form of a key card. Once the oper-
ating circuit has been activated through no-load turning
of the central element by the operating knob on the outer
side of the door, the corresponding pulses are supplied
viathe central element to the operating circuit arranged
on the inner side of the door, which counteracts misuse
from the outer side of the door.

[0008] An exemplary embodiment of the invention is
explained hereinafter with reference to the drawings, in
which:

Fig. 1 is a longitudinal section through the lock cyl-
inder with the magnet armature in its disen-
gaged position relative to the driving shaft,

Fig. 2 is a plan view of the lock cylinder, with one
half of the cylinder housing and of the oper-
ating knobs omitted,

Fig. 3 is the section along the line IlI-lll in Fig. 1,

Fig. 4 is the section along the line IV-IV in Fig. 1,

Fig. 5 is the section along the line V-V in Fig. 1,

Fig. 6 is a view similar to Fig. 1, but in the coupled
position of the magnet armature relative to
the driving shaft,

Fig.7 is a perspective view of the driving shaft,

Fig. 8 is a perspective view of the driven shaft,

Fig. 9 is a perspective view of the magnet arma-
ture, and

Fig. 10 is a perspective view of the lock cylinder

shown partially broken open.
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[0009] The lock cylinder shown is denoted in its en-
tirety by the reference number 1. It is in the form of a
double profile lock cylinder, having a cylinder housing
(2) which receives a lock member (4) in a central cut-
out (3). The lock member (4) is provided with a radially
outwardly directed locking projection 4'. The cylinder
housing is divided by the cut-out (3) into two housing
halves A and B.

[0010] In the region of the cylinder housing (2) of
largely circular cylindrical cross-section, there is a bore
(5) extending for the length of the cylinder housing (2),
which bore receives a respective sleeve (6), (7) on each
side of the cut-out (3). A bearing sleeve (8) is rotatably
mounted in the one sleeve (6) of the housing half A, and
surrounds a driving shaft (9) without relative rotation and
is non-rotatably coupled thereto. One end thereof is
non-rotatably connected at the end face of the housing
half A to an operating knob (10). This operating knob is
the first operating knob (10), which is accessible from
the outer side of the door.

[0011] The other end of the driving shaft (9) engages
through the lock member (4) and continues beyond the
housing half B and projects into the inside of a cap-
shaped second operating knob (11) arranged on the in-
ner side of the door. Positioned non-rotatably on the free
end (9") of the driving shaft (9) is a unit carrier (12), which
in its turn carries an operating circuit (13) enclosed by
the operating knob (11) and indicated by dot-dash lines.
The driving shaft (9) with the unit carrier (12) fixed there-
to is rotatable independently of the second operating
knob (11). The cap opening of this knob facing the cyl-
inder housing (2) is closed off by a carrier ring (14)
locked to the cap wall, which carrier ring is fitted on its
side facing the unit carrier (12) with magnets (15) ar-
ranged in a ring. The unit carrier (12) receives a mag-
netic switch, not illustratcd, so that on no-load rotation
of the driving shaft (9) the magnetic switch receives a
pulse to activate the operating circuit (13).

[0012] The driving shaft (9) is provided with a longitu-
dinal channel (16), one narrow side of which is open to-
wards the circumference. The channel (16) serves to re-
ceive without relative rotation a rod-shaped central ele-
ment (17), which extends for the entire axial length of
the cylinder housing (2). Its one end (17') continues be-
yond a knob carrier (18) for the first operating knob (10).
The operating knob (10) is non-rotatably connected by
this knob carrier (18) to the driving shaft (9). Telescope-
like displacement between the knob carrier (18) and the
central element (17) is possible. The other end (17") al-
s0 projects so that it is telescopically displaceable into
the second operating knob (11). This measure provides
an opportunity for different lengths of cylinder housing
to be compensated. The central element (17) contains
electrical conductors, not illustrated. For the rest, the
central element (17) is in the form of a rigid body, one
end (17') of which is in rotary connection with the knob
carrier (18). This knob carrier (18) serves also as unit
carrier for electronic units. These can contain an aerial
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(19) indicated by a dot-dash line. The unit carrier (12)
on the inside of the knob is used to mount a battery (20).
A reader unit can be provided in the outside knob, name-
ly the first operating knob (10), which receives its mag-
netic pulses from a key, for example, a magnetically cod-
ed key. Preferably, however, such a reader unit is asso-
ciated with the operating circuit (13) housed in the inside
operating knob (11), which largely prevents unauthor-
ised interference from the outer side of the door. The
other end (17")' of the central element (17) is non-rotat-
ably associated viathe driving shaft (9) with the unit car-
rier (12) mounted thereon.

[0013] The region of the driving shaft (9) lying within
the housing half B is surrounded by a driven shaft (21).
The portion (21)' of the driven shaft projecting beyond
the end of the housing half B is non-rotatably connected
to the carrier ring (14), so that a rotation of the second
knob (11) leads to simultaneous rotation of the driven
shaft (21). The portion (21")' lying opposite the portion
(21") forms with counter-claws of the lock member (4) a
permanent claw coupling (22). This means that opera-
tion of the second operating knob (11) lying on the inner
side of the door always moves the lock member (4)
simultaneously . To be able to effect the drive from the
outer side of the door by means of the first operating
knob (10), the drive shaft (9) is arranged to be coupled
with the lock member (4) in a co-rotation position by
means of a coupling K. For that purpose, the central el-
ement (17), or the driving shaft (9) surrounding it for part
of its length, carrics an electromagnet. This contains a
coil (23) arranged concentrically on the axis of the drive
shaft (9), which coil is rotatable with the central element
(17) and the drive shaft (9). Furthermore, the electro-
magnet contains a pivotable magnet armature (24),
which enters the radial coupling position relative to the
driving shaft when the coil is supplied with current. The
magnet armature (24) is rocker-mounted, and its rocker
arm (24") directed towards the lock member (4) can be
brought into coupled connection with respect to the driv-
ing shaft (9). The magnet armature (24) in its turn is as-
sociated non-rotatably with the driven shaft (21). This is
effected by a radial slot (25) in the driven shaft, in which
the magnet armature (24) lies with a positive fit. The
rocker mounting of the magnet armature (24) is provided
by a bearing collar (26) of the driving shaft (9), so that
the magnet armature is mounted on the bearing collar
(26) so as to slide in the circumferential direction. When
the coil (23) is not energised, that is, is not supplied with
current, the rocker arm (24') is supported against the
inner wall of the sleeve (7) by spring loading, see Fig.
1. A compression spring (27) associated with the other
rocker arm (24"} and bearing against the inner wall of
the sleeve (7) serves for the spring support.

[0014] Associated with the rocker arm (24') are cou-
pling engagement openings (28) distributed around the
circumferencc of the driving shaft (9). In the embodi-
ment, three such coupling engagement openings (28)
are provided on the driving shaft (9). When no key is
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being used at the outside operating knob (10), the po-
sition of the magnet armature (24) is as shown in Figs
1 and 4. Although the driving shaft (9) can be rotated
with the central element (17) by means of the first oper-
ating knob (10), there is no co-rotating connection with
the lock member. Actuation of the lock from the outer
side of the door requires for the time being a no-load
rotation of the first operating knob (10). This involves
positive co-rotation of the driving shaft (9) and the cen-
tral element (17) passing through it. The magnetic
switch, not illustrated, provided on the unit carrier is con-
sequently moved past the magnet (15) to activate the
operating circuit (13). By mcans of the key card brought
into effect at the first operating knob (10), the aerial (19)
is initiated. The corresponding pulses are supplied via
the electrical conductors of the central element (17) to
the operating circuit (13). If the authenticity of the mag-
netically coded key is recognised as correct by a mem-
ory inthe operating circuit (13), the coil (23) is energised,
which causes the magnet armature (24) to pivot against
spring loading so that the rocker arm (24'), if a coupling
engagement opening (28) lies opposite it, enters this. If
there is a rotational offset between rocker arm (24') and
coupling engagement opening (28), engagement is ef-
fected after a slight rotation of the drive shaft (9) by
means of the outer operating knob (10), until the rocker
arm (24') and a coupling engagement opening (28) are
aligned opposite one another. The drive shaft (9) is then
coupled with the driven shaft (21) via the magnet arma-
ture (24), the driven shaft in turn being connected co-
rotatably with the lock member (4). Simultaneously with
a co-rotation of the driven shaft (21), a co-rotation of the
operating knob (11) on the inner side of the door is ef-
fected.

[0015] Alternatively, it would be possible to construct
the lock cylinder as a half cylinder or double cylinder
with just one knob for special functions. To that end, the
carrier ring (14) can open into a fixed housing or be fix-
edly connected thereto.

[0016] Then there is the option of operating the lock
on both sides only by authorisation. This can achieved,
for example, in that the knob associated with the hous-
ing half B is connected directly to the unit carrier (12).

Claims

1. Lockcylinder having a housing (2) and mounted ro-
tatably therein a lock member (4), and having a driv-
ing shaft (9) for driving the lock member (4), char-
acterised by a central element (17) passing right
through the driving shaft (9) and the lock member
(4) in the form of an operative connection from one
side of the cylinder to the other existing independ-
ently of operation of the lock member.

2. Alock cylinder according to one or more of the pre-
ceding claims or in particular according thereto,
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characterised in that the central element (17) en-
closes electrical conductors.

A lock cylinder according to one or more of the pre-
ceding claims or in particular according thereto,
characterised in that the central element (17) in the
form of a rigid body is connected non-rotatably at
each end (17', 17") to a respective unit carrier (12,
18), especially for electronic units.

A lock cylinder according to one or more of the pre-
ceding claims or in particular according thereto,
characterised in that the central element (17) en-
gages through the cylinder housing (2) and is freely
rotatable therein and is fixedly connected to the
driving shaft (9).

A lock cylinder according to one or more of the pre-
ceding claims or in particular according thereto,
characterised in that the driving shaft (9) is arranged
to be coupled via a coupling (K) with the lock mem-
ber (4) in a position so that they rotate together.

A lock cylinder according to one or more of the pre-
ceding claims or in particular according thereto,
characterised in that the central element (17) car-
ries an electromagnet (23, 24) for operating the cou-

pling.

A lock cylinder according to one or more of the pre-
ceding claims or in particular according thereto,
characterised in that the lock cylinder (1) is in the
form of a double lock cylinder, and carries a turning
knob (10, 11) at each end.

A lock cylinder according to one or more of the pre-
ceding claims or in particular according thereto,
characterised in that the central element (17) ex-
tends for the entire axial length of the double lock
cylinder comprising two housing halves (A, B).

A lock cylinder according to one or more of the pre-
ceding claims or in particular according thereto,
characterised in that the central element (17) is in-
serted so as to be telescopically displaceable in an
operating knob (10, 11) at the end of the cylinder
housing.

A lock cylinder according to one or more of the pre-
ceding claims or in particular according thereto,
characterised in that the coupling (K) contains a piv-
otable magnet armature (24) which takes up a radial
coupling position with respect to the driving shaft
(9) when a coil (23) located on the central element
(17) is supplied with current.

A lock cylinder according to one or more of the pre-
ceding claims or in particular according thereto,
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12.

13.

14.

15.

16.

17.

18.

19.

characterised in that the magnet armature (24) is
mounted in the manner of a rocker and is arranged
to be brought with one rocker arm (24') into coupling
engagement with the driving shaft (9) surrounding
the central element (17).

A lock cylinder according to one or more of the pre-
ceding claims or in particular according thereto,
characterised in that a coil (23) of the coupling (K)
sits concentrically on the axis of the driving shaft (9).

A lock cylinder according to one or more of the pre-
ceding claims or in particular according thereto,
characterised in that the magnet armature (24) is
associated with a driven shaft (21) surrounding the
driving shaft (9) and arranged non-rotatably with re-
spect to the lock member (4).

A lock cylinder according to one or more of the pre-
ceding claims or in particular according thereto,
characterised in that the magnet armature (24) is
mounted on a bearing collar (26) of the driving shaft
(9) so as to slide in the circumferential direction.

A lock cylinder according to one or more of the pre-
ceding claims or in particular according thereto,
characterised in that the driving shaft (9) comprises
several coupling engagement openings (28) distrib-
uted around its circumference.

A lock cylinder according to one or more of the pre-
ceding claims or in particular according thereto,
characterised in that, when the coil (23) is not en-
ergised, the magnet armature (24) is located as a
result of spring support against a sleeve inner wall
in a deflected position relative to the driving shaft

).

A lock cylinder according to one or more of the pre-
ceding claims or in particular according thercto,
characterised in that the driven shaft (21) is con-
nected to the lock member (4) to ensure rotation by
means of a permanent claw coupling (22).

A lock cylinder according to one or more of the pre-
ceding claims or in particular according thereto,
characterised in that on one side (the outside) the
central element (17) is non-rotatably connected to
a first operating knob (10), and is freely rotatably
connected to a second operating knob (11) on the
other side, this second operating knob (11) being
non-rotatably connected to the lock member (4).

A lock cylinder according to one or more of the pre-
ceding claims or in particular according thereto,
characterised by a unit carrier (12) arranged in the
second operating knob (11) and connected non-ro-
tatably to the central element (17).
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A lock cylinder according to one or more of the pre-
ceding claims or in particular according thereto,
characterised in that the inner unit carrier (12) car-
ries an electrical operating circuit (13), which can
be activated by no-load rotation of the central ele-
ment (17).

A lock cylinder according to one or more of the pre-
ceding claims or in particular according thereto,
characterised in that the activation is effected by
means of a magnetic switch moved past a magnet
(15).

A lock cylinder according to one or more of the pre-
ceding claims or in particular according thereto,
characterised in that the one turning knob (10) car-
ries an aerial (19).
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