
Lock Cylinder and key, as well as key blank witn matched security device.
The invention is in the filed of security technology and relates to a
security device which, in interplay with a lock cylinder and its key or key
blank according to the preamble of claim 1 makes illegal copying or forging
of keys more difficult. Legal protective measures making the copying of
keys illegal and practical protective measures making copying very
difficult are used against the forging of keys. With respect to the
practical measures, a distinction can be made between those bringing about
concealment or secrecy and those which make manufacture difficult. In the
latter case the manufacture is made so difficult as a result of the
mechanical conditions, that only appropriately equipped key copiers or
forgers can carry out manufacture. Combinations of these groups exist in
order to provide a practical protection. The problem of the present
invention is to give a constructional measure in the lock cylinder and on
the key, which not only make the manufacture of key copies, but also a
matching key blank more difficult. This problem is solved by the invention
given in the characterising part of the independent claims. According to
the present invention there is provided a key blank with blade and bow for
producing a flat key for a lock cylinder consisting of a rotor and a stator
with radially arranged tumbler pins, characterised, in that control faces
(SF, SFN) are provided, which extend from the tip of the key blade towards
the bow and which cooperate with a control pin in the cylinder provided to



-1A- allow operations of the lock, said control pin being independent of
the tumbler pins. An embodiment of the invention will now be described by
way of example with reference to the accompanying illustrative drawings
which show:- Fig. 1    Part of a key S with a depression for a control pin
in the narrow side and a conventional tumbler pin on the flat side. Fig.2
An exemplified control pin K with a side or flank coding F, in which the
pin diameter and length and also the contact or mounting faces [err] and
[err] are used for coding purposes.    -2- Fig. 3    a depression for a
control pin in a key, showing in exem- plified manner one control pin on
the contact face [err] and another control pin on the contact face [err],
the third pin being a conventional tumbler pin and which is not affected by
this constructional measure. Fig. 4    the cross-section IV-IV of fig. 3.
Fig. 5    the cross-section V-V of fig. 3. Fig. 6    another embodiment or
use of side coding, in which two tumb- ler pins are shown, whereof one does
and the other does not control the depression sides. Figs. 7A and 7B,
based on fig. 3, tumbler pins controlling depression sides together with
those which do not control the sides of the depression shown. Fig. 8    a
"poor" key copy in conjunction with a tumbler pin contro- ling the
depression sides. 



Fig. 9    a conventional tumbler pin inserted in a side-coded dep- ression.
Fig. 10   A,B, based on fig. 6, a control pin inserted in the side- coded
depression and another such pin which is not inserted and serves as a
sinking barrier. Fig. 11   in cross-section a first lock cylinder with two
tumbler rows and inserted key, as well as a control pin on the flat side,
which cooperates with control faces of the key blank. Fig. 12   in
cross-section a second lock cylinder with four tumbler rows [err], as well
as a control pin on the flat side cooperating with the control faces of the
key blank.    -3- Fig. 13A a key blank constructed in such a way that the
control faces for one or more control pins at the tip enter the key blade.
Figs. 13B, 13C and 13D an embodiment of a key blank constructed in such a
way that the control faces for one or more control pins at the tip enter
the key blade and extend over a code depression. Figs. 14A, 14B and 14C a
second key blank constructed in such a way that the control faces for one
or more control pins extend over the key blade and pass through the code
depressions. Figs. 15A, 15B and 15C a third key blank constructed in such a
way that the control faces for several control pins extend over the key
blade and simultaneously two control pins sense the control faces at
different points. Figs. 16A, 16B, 16C and 16D  a fourth key blank derived
from the vari- ant according to fig. 15. The aim is that no longer will any
key blank be usable, because the security devices in the lock cylinder now
only cooperate with specific key blanks. As a result of this measure the
copying process using a copy- 



ing machine is made more difficult and it is necessary to use a part-
icular blank, which cannot be readily acquired.  The forging of a key from
a blank which "fits" with regards to the key channel is no longer possible,
because the blank cooperating with the security devi- ces has special
control faces provided at the time of its manufacture and which only
cooperate with specific control pins. In conjunction with the security
devices in the lock cylinder reference is made to Swiss patent application
3184/88. The presently used copy milling process requires for the
production of a skeleton key in the following or scanning process a cutting
stylus or cutter, with which are cut the depressions of the "hole pattern".
-4- This cutting stylus, i.e. a milling cutter, the depressions are made in
the blank in the manner in which they are followed by the copying machine
detector on the key to be copied.  In the case of most locking systems, it
is merely a question of the key having a depression with a depth keeping
the tumbler pin in the opening position. Thus, by means of a single cutting
stylus different key brands can be copied, which offers the major advantage
for the manufacturer of key copies that he does not have to reset and
adjust the copying machine for each individual key brand. This also makes
it possible for him to produce high-quality key copies with only relatively
unqualified per- sonnel.  A non-standard key could only be copied with high
expenditure, because the resetting and adjustment would not be worthwhile
for a few or even a single key. It is therefore clear that keys with such a
security feature would offer more practical protection against unaut-
horized forging than keys without this measure. This measure consists of
the construction of one or more additional and/or existing tumbler pins to
form control pins controlling a further code corresponding to a key
depression, which cannot be readily simul- 



ated by the detector/cutting stylus, as well as in the construction of
control faces on the key blank, which cooperate with the control pins and
which do not have to be made in connection with the coding milling and can
instead be provided during the manufacture of the blank and are present in
the key blank. With respect to the construction of such depressions
corresponding with control pins reference is made to the Applicant's
earlier patented process according to Swiss Patent 591 618. Either the
copying detector must not be able to follow the depression in the manner in
which it would be necessary for forging, or the cutting stylus must not be
able to produce the depression in the way necessary for a completely
satisfactory operation. The minimum prerequisite must be an adaptation of
the copying machine to the new circumstances.    In the case of the
proposed constructional measure it is no longer the depth following, but
instead a side following of the depression which is decisive. Side
following or scanning means the following of the distance between two
facing sides of a depression. For such side following not only the depth,
but also the width of a depression is decisive. The tumbler pin performing
the side sensing (in order to differentiate it from a tumbler pin Z not
controlling the spacing of the sides and hereinafter called control pin K)
must dimensionally correspond to a conventional tumbler pin and must in the
vicinity of the shear line have the necessary shear resistance or diameter.
The side coding is obtained by an offset on the tumbler pin, which gives a
diameter-variable, coded following or scanning area. Thus, a
two-dimensional coding is obtained, namely the depth steps  [err], T2, T3
etc., in conjunction with the side steps  [err] , etc., which is very
sensitive to the hitherto "volume milling", with which a depression is made
with a cutting stylus of random diameter and was extended in the blank
until matching finally occurred with respect 



to the height steps. A tumbler pin which is only unidimensionally coded
will, when carefully guided from its own bore, sink into the unmatching
depression and at the correct depth will release the shear line. However,
with a two-dimensional coding the correct setting in the direction of the
tumbler displacement, i.e. the one dimension in such a way that the shear
line could be released, will no longer be successful unless simultaneous
matching exists with respect to the side spacing, i.e. the other dimension.
The control pins cooperate with special control faces on the key, which
have no direct association with the key coding, but which are only
associated with the control pin function. This means that a key cannot be
inserted into a key channel of a cylinder with control pins without control
faces coopera- ting with the latter, even if it has the correct opening
code. The key blank must have these control faces before the key can be
milled. If a different "fitting" blank is used, the key still does not
function despite the correct code milling. Thus, by means of this
constructional measure, namely the introduction of a control pin with the
code milling to be made on the key blank    -6- and with control faces
already existing on the blank and produced in a completely different
operation, it is possible to achieve the aforementioned effect of making
copying more difficult. The code or coding milling for producing the key
can e.g. penetrate such control surfaces, so that the tumbler pins with or
without a control pin follow the code depressions in the usual way and the
control pin, which simul- taneously controls the control faces, operates
independently of the code. For the poorly qualified key copier, who expects
his machine to have a constant copying capacity, a key somewhere provided
with a depression for one or more control pins represents a considerable
obstacle in 



two respects, namely the detection of such a depression and the carry- ing
out of the correct measures for obtaining a functioning copy. This namely
involves the resetting and adjustment of his machine, generally for only a
single key and which must not be more expensive than any other not
requiring these additional measures. In addition, all his efforts are in
vain if the key produced does not have the original control faces. For the
lawful copier or key manufacturer, who has already manufactured the
original key from a key blank with the associated control faces and who
always has ready the necessary copying measures (e.g. a copying plant
allowing a multiple run in the same operation) and who, from the
organizational standpoint, can spread the extra costs over a large number
of keys to be copied, this measure providing the user with additional
security does not represent an additional cost factor. Subsequently a
discussion will take place of the measure of the control pin in conjunction
with a tumbler and its depression of the lock cylin- der (figs. 1 to 10)
and subsequently the measure of the control pin in conjunction with the
control faces of the key blank (figs. 11 to 14). Fig. 1 diagrammatically
shows a key S, in whose narrow side there    -7- is a depression of a
control pin K and in whose flat side there is a depression for a tumbler
pin Z.  In each of these two depressions is shown an associated pin. For
the control pin the area of the two- dimensional coding is shown as a side
coding with the letter F. As will be shown hereinafter, depressions for one
or more control pins K can also be provided on the flat side. It is
naturally also possible to choose mixed forms, where control pins are
located on the narrow and flat sides, the key blank then having
corresponding control faces. These different parameters of a control pin
are shown in fig. 2. 



These parameters are the steps in the width of the pin, namely [err] -
[err] (three steps for side following), the steps in the length f the pin,
namely [err] - [err] (four steps for the depth following) and the two
contact faces [err] and [err], which can be arranged in a random manner
relative to the depth steps, either the end face or the offset face
constituting the reference face for the depth following process. Thus, the
24 possibilities of a single pin can be successfully conce- aled. Fig. 3
shows this concealment possibility on a longitudinal depression, in which
there are three pins blocking or freeing a shear line SL. The longitudinal
depression is side-coded, i.e. is somewhat narrower than the normal
depression, as used on standard keys. From left to right it is possible to
see a normal tumbler pin Z which, as a result of its larger diameter cannot
sink into the depression and consequently [err] the shear line SL blocked,
but slides over such a side-coded depression in the same way as if it was
not there. The further control pin K is both depth and length-coded with
respect to the contact face [err], is located on the bottom of the
depression and for correct length and thickness frees the shear line SL, so
that an opening turn is possible.  The control pin to the far right is also
depth and length- coded relative to the contact face 01, is not placed on
the bottom of the depression and is instead located on the contact face
[err], which is in turn depth-coded. Here again the control pin frees the
shear line. This gives a 1:1 concealment of the depth code and on reading
-8- out the cylinder it is not possible to establish which of the two
contact faces is the reference face for the depth code. Figs. 4 and 5 show
in detail the two control pins from fig. 3 in the side-coded depression in
the key. As stated, a side-coded depression can only be identified with
respect to a normal depression by very 



precise measurement, because the shape scarcely differs.  Only the width of
the depression varies by a few tenths of a millimetre, which is not readily
visible to the naked eye. Fig. 4 shows a control pin K in its corresponding
depression in the key S. The exemplified coding could be [err], i.e. 3
parameters on the same control pin and whereof there can be one or more in
a lock cylinder and with respect to which the associated key can have a
corresponding number of side- coded depressions. Fig. 5 shows a control pin
offering an equivalent copying hurdle and its exemplified coding could be
[err].  The depth coding is related to the shear line SL or to the contact
faces so that the offset remains concealed as a possible reference. For
both control pins of figs. 4 and 5 the side coding zone is identified F,
fig. 2 showing it in hatched form and in it the two-dimensional code is
obtained. Figs. 6, 7A and 7B show an embodiment which, functioning in the
reverse manner, uses a tumbler pin for controlling "illegal" sides. The way
in which this is achieved will be explained hereinafter relative to figs. 8
and 10. Fig. 6 partly shows a rotor 1 located in a stator 2. In the key
chan- nel of the rotor is shown a key S with two side-coded narrow side
depressions (bottom and top) and their sides 8. It is again pointed out
that the side-coded depressions can also be located on the key wide side
and there can be one or more of these together with non- side-coded
depressions. Located in the depression is shown a side- coded, controlling
tumbler pin K2 with the control part F2 and the contact faces 012, 022. A
further tumbler pin K1, e.g. behind the pin K2 is also shown and its
control part F1 with the contact faces    -9- 011,021 cannot be sunk into
said depression. The two tumbler pins K1,K2 are so positioned with respect
to the shear line SL, that the 



latter is not freed for an opening turn. For reasons of completeness a
counter-tumbler 4 is shown in the stator 2. The tumbler pin K1 is designed
in such a way that its control part Fl is not sunk in to any of the
side-coded depressions, e.g. through a diameter larger than the largest
side spacing. This tumbler pin consequently controls the key surface in
such a way that every depr- ession blocks the shear line. Much as in fig.
3, fig. 7A shows in longitudinal section through the stator 2, rotor 1 and
key S a side-coded row of depressions, in which it is always possible to
see a rear side 8. There are four tumbler pins K1 to K4 from right to left.
As stated in conjunction with fig. 6, tumbler pin K1 is a pin which
controls the key surface and has a "sinking barrier". The tumbler pins K2
to K4 are side-coded pins with e.g. the following opening code: K2 (T=0;
B=x);K3 (T=3;B=1); K4(T=4;B=2) in which x = random. The row of depressions
associated with this two-dimensional code is shown in fig. 7B, which is in
plan view. The horizontal etched parts are sinking and lifting faces with a
suitable angle of inclination, whilst the vertical hatched parts are
control faces for the depth Tx. The unhatched surfaces represent the
surface which, as stated, can also be a control face. It is clear how the
additional side coding of a control pin can be used for making copying or
forging more difficult. A key with such a code is much more sensitive to
undesired copying. Thus, although on an "unauthorized" copying machine a
key is always obtained, it will not be usable in the associated cylinder.
Although this still constitutes an obstacle for the lawful owner of a key
to be copied, it serves for his protection, in much the same way as the
protective    -10- measures in connection with money circulation, where the
lawful user 



cannot so easily obtain his money. Certain of the obstacles created with
this measure are shown in figs. 8 to 10, which all show a lock cylinder
rotor with a key channel and a key with a narrow side depression and in
interplay with a tumbler pin.  Naturally the same also applies for a flat
side depression and a correspondingly associated tumbler pin, as shown in
figs. 11 and 12. Fig. 8 shows a depression produced with a conventional
copying milling cutter whilst ignoring the side condition with a control
pin sunk therein and which naturally keeps the shear line blocked. The
shear line would also be kept blocked by a tumbler pin with the "sinking
barrier" controlling the key surface. Fig. 9 shows the effect when a normal
tumbler pin is guided over a side-coded depression, namely the shear line
remains blocked. Figs. 10A and lOB in each case show a side-coded
depression, which can bring a side-coded tumbler pin into the opening
position (fig. 10A) or a tumbler pin controlling the key surface (fig.
lOB). It is possible to see the double protective action inherent in this
solution. If, for example, a conventional depression is milled, as is shown
in fig. 8 and which has a depth which would bring the side-coded tumbler
pin into the correct depth position, a tumbler pin with a sinking barrier
cooperating with the same depression, i.e. a key surface-controlling
tumbler pin, would prevent an opening of the shear line.  The additio- nal
security obtained when using side coding and/or side following of
side-coded and non-side-coded tumbler pins in conjunction with the
depressions in the key is readily apparent. If only a few tumbler pins are
constructed with the corresponding depressions in the key in accordance
with the proposed measure, then forging can copy a few depressions, whilst
the side-coded depressions are given an incorrect form (e.g. fig. 8), in
which it is not possible to either place the side-coded tumblers, or the
surface-controlling tumblers with the   



sinking barrier in such a way as to free the shear line. A key with a
depression, which can correspond with the control pin in the lock cylinder,
has two sides 8 with the desired spacing and between which is sunk a
side-controlling tumbler pin and can then be lifted out again, (cf. also
figs. 3 to 5) or on which is placed a surface-controlling tumbler pin
(control pin) with a sinking barrier. The depressions can be produced by
the milling process of the present Applicant described in Swiss Patent 591
618. Depressions having such sides can be manufactured extremely accurately
by the process known as the continuous path milling process. In addition,
no problems are encountered in producing a sequence of depressions, as
shown in exemplified manner in fig. 7A. A lock cylinder with key, having
the proposed constructional feature is more secure against key forging by
copying milling than was hitherto the case. Even if a key forger can
establish that there is a side coding and who has already located the
depressions in question, must then be able to reset and adjust his copying
milling equipment and in certain circumstances this may be necessary two or
three times. Until this has been achieved, he will in all probability have
already incorrectly drilled one or more key blanks which cannot be readily
obtained if they are provided with control faces for the control pin or
pins. It is to be assumed that his interest in forging further such keys
will decrease, so that the proposed technical measure in practice achieves
the objective of setting up an effective barrier to forging. A further
security element is constituted by the relationship between the control pin
and the control faces, which must in any case be pres- ent in the key
blank, i.e. form a component of the latter and are not subsequently fitted
and on which equally precise demands are made during blank manufacture.
Thus, the manufacturing process for a key is subdivided into two completely
separate operations, although they only cooperate with a single
constructional measure, namely the 



- 12 - construction of a control pin.  This control face/key blank
relation- ship will now be discussed relative to figs. 11 to 14. Figs. 11
and 12 in each case show a section through the lock cylinder with different
tumbler means. Fig. 11 shows a cylinder with two tumb- ler rows and fig. 12
a cylinder with four tumbler rows.  Both lock cylinders have a control pin.
In the drawing they are positioned on the right-handside and are designated
K.  A key is inserted into one of the key channels and has a hole pattern
performing the locking coding function and whose blank provided the not
shown control faces. The tumbler pin is conditioned in such a way that it
reacts to the control faces and the locking code (combination) and due to
the control faces can only read said code under specific conditions. In the
case of unmatching or non-existing control faces it blocks the cylinder or
prevents the insertion of the key or a blank without control faces. This
effect of the control faces and certain design examples will be explained
relative to figs. 13 to 17. Fig. 13A shows a key blank R for a reversing
key and figs. 13B, 13C and 13D part thereof, which is constructed in such a
way that the control faces SF located on the key shank tip run into the key
blade over which extends the control face for the specific control pin K
according to figs. 11 and 12.  In the case of a reversing key the other
control face cannot be seen from above.  The arrangement of additional
control faces SF  is shown in figs. 14 to 16, which only x show the key
blank part having the control faces. Fig. 13B considers the tip of the
blank with the flat side 0, the narrow side F (side) and the key tip S. At
the front end is provided a sloping control face SF, which passes into the
control face [err], if the flat side 0 has a control function or, with a
slightly different 



inclination, into the control face [err], if the narrow side F (side) has
the control function.  As a reversing key said control faces are
symmetrical, which is indicated by the arrow SF.  The control faces are
naturally not only usable on a single reversing key.  Fig. 13C    - 13 -
shows a section B-B through the blank according to fig. 13B, in which it is
possible to see a code depression C with a depression side c. Fig. 13D
shows the control faces of said embodiment in perspective view.  A control
face [err] a with a side face [err] passes into a control face [err], into
which projects the side c of a tumbler depression C of a locking code or
combination. If the control curve of the surface [err] at point a is too
high in the direction of the key tip S, then the key cannot be inserted.
However, if it is too low the function on the opposite side (reversing key)
is disturbed or blocked. Any attempt to produce on a false blank the
control face with the milling cutter for the combination or with a coding
milling cutter would make the side [err] too narrow, i.e. it approaches the
entry centre line M of the combination depression with side c and
consequently key inser- tion is blocked by the control pin K1, as shown in
fig. 7A, because the slope outside the control curve of face [err] is too
steep. The control pin would drop into the blocked position if the
combination milling was toowide. Figs. 14A and 14B show a further example
of control faces of a key blank. The control curve or surface SF is shown
in the form of a control track SF/[err] as a slot of width n, in which the
side walls serve as control faces.  Unlike in the case of the extension of
the control faces in fig. 13, it is narrower than the combination milling
and deeper than the combination positions (positions of the key code
depressions), i.e. the code depressions are penetrated by the control face
slots. Said control face functions in conjunction with a control 



pin K1 with a diameter somewhat smaller than n, as shown as a tumbler in
fig. 2. The control track or slot with the control faces is shown in
perspective in fig. 14C. However, the proportions are exaggerated somewhat.
In actual fact it is only a narrow slot passing centrally through the key
code depressions. Part of the bottom is visible from the represented
perspectives. The key blank has a slot dimensioned in such a way that the
key code is milled via the same.    - 14 - In the section A-A it is shown
how the control face slot extends over the key blank. A tumbler Z with the
control pin K1 is raised at [err] at the key inlet and then enters the code
depression C. The control pin K1 is raised with it and enters the control
face slot. The control pin K1 does not reach the bottom of the control face
slot in the code depression C. The control face slot is so deep that even
in the deep- est code depression the control pin does not touch the bottom.
This means that only the slot width is decisive and the control pin senses
the slot side as control face [err]. The slot width is dimensioned in such
a way that the code track is at least partly destroyed by a widening for
the purpose of getting round the security element. It is also possible to
see that the control faces function completely independently of the key
code and are not dependent thereon. Thus, said control faces are an element
of the blank and not of the locking code. If there is no such slot-like
control face, or it is too narrow or inadequately deep, the key cannot be
inserted or the control pin prev- ents the combination being sensed at the
correct height, namely on side [err] of fig. 2. If the control track is too
wide, it physically destroys the combination or coding plane, i.e. said
plane cannot be used or produced. A too deep control track can disturb the
function on the opposite side or prevent an insertion of the key due to the



blocking of the tumblers there. Figs. 15A and 15B show a variant derived
from the embodiment of figs. 14A and 14B, in which a control pin K1 senses
the control face SF and then moves along the slot-like control faces [err].
An additional control face KF on the front part of the blank shank serves
to prevent an insertion of a blank or key when the control pin is missing
in the cylinder. This control face is formed by the side KF of a recess
having the diameter of a tumbler pin, said recess e.g. being two depth
steps deep. The control track [err] or the slot with the control faces and
the control face KF is shown in perspective in fig. 15C. On inserting the
key into the key channel, a tumbler without a control    -15- pin will abut
against the control face KF. If there is a control pin, the tumbler is
raised above the control face KF and the control pin slides into the slot,
where it senses the control faces [err], as shown in conjunction with fig.
14C. Figs. 16A,16B and 16C show a further example of control faces on a key
blank.  A combination of control curves or surfaces according to figs. 14
and 15 give further new security features in interplay with the control
face or faces and the control pin or pins, e.g. the control track SF has a
slope, i.e. rises and/or falls again, e.g. an additional control side is at
an angle of [err] to the inlet, e.g. two control pins simultaneously sense
the control faces, both simultan- eously having to fulfil a condition, or
e.g. the control pin K1 init- ially runs on the plane [err] and then on
plane [err] in the combination area. In addition to the functional
conditions of these embodiments if the narrow control track is continuously
milled, the key can no longer be inserted, because the control side rises
and the function of the control side can also be built up in reverse
manner, so that key remo- 



val can be blocked in the case of an incorrectly produced control curve. In
fig. 16C the control curve SF has a sloping bottom face, which rises and/or
falls, the slope of at least two control pins K1 being monitored or
controlled. In addition to the functional conditions of these embodiments,
if the control curve is not inclined or is incor- rectly inclined or not
present, the control pin or pins or the counter- tumblers will lock,
because they are not in the shear line SL. This is shown in figs. 16B and
16C. Fig. 16B shows a control face slot with the control faces SF passing
through two code depressions [err] and C2.  The control pins K1 sense the
control faces SFN, but not the control face SF. If the condition exists
that both control pins must simultaneously sense the control face SF, in
order to free the shear line, it can be seen that in fig. 16B neither of
the control pins fulfils this condition. The tumbler pins Z are correctly
in the code depressions, but the pin K1 closer to the key tip is too deep
and    -16- consequently the shear line is not free.  Thus, the key blank
of fig. 16B is not the correct one.  The correct blank for the shown pair
of control pins is visible in fig. 16C, where there is a control face SF
rising against the key tip and which keeps the control pin K1, in the
vicinity of code depression [err], in the correct position.  It is not the
code depression which unblocks the shear line, but the control pin K1
assuming the correct position on the control face. The other control pin K1
in the vicinity of the code depression [err] senses the control face [err].
This condition increases security by a key blank, which must be used in
conjunction with the correct locking code in order to be able to open the
cylinder.  Knowing the locking code is not in itself sufficient for
producing a correctly operating key and the correct key blank is also
required.  The control track 



[err]  or the slot with the control faces and the sloping control face SF
are shown in perspective form in fig. 16D.  It is possible to see the
sloping control face SF, which is sensed by one of the two control pins K1.
The interplay between the two control pins was discussed hereinbefore. It
is possible to see that the function of the control face and the control
pin is a function pair, which is not dependent on the locking code or its
combination and instead constitutes an independent security element.  The
key blank together with the lock cylinder forms a security element, in the
same way as the lock cylin- der and the key.  In addition, the two security
elements cylinder/key relative to the locking code and cylinder/blank
relative to the control faces can be functionally interlinked, so that only
both together allow opening to take place.  If the correct blank is not
used in the production of a key, the cylinder cannot be opened by a key,
even if it has the correct locking code.  For certain of the indicated
functions, this cannot even occur if the key can be completely inserted in
the cylinder.  It is very difficult in the embodiments according to figs.
13 and 14 and impossible in the embodiments according to figs. 15 and 16 to
establish the necessary key blank by viewing the key channel or measuring
the latter, so as to allow copying thereof. Thus, it is not a question of a
profile, but of the action of control faces on a key blank in conjunction
with the control pins in the lock cylinder.    CLAIMS 1.   A key blank with
blade and bow for producing a flat key for a lock cylinder consisting of a
rotor and a stator with radially arranged tumbler pins, characterised, in
that control faces (SF, [err]) are provided, which extend from the tip of
the key blade towards the bow and which cooperate with a control pin in 



the cylinder provided to allow operations of the lock, said control pin
being independent of the tumbler pins. 2.   A key blank according to claim
1, characterised, in that the control faces (SF,SFN) are formed into
bevelled tip faces at the blade tip. 3.   A key blank according to claim 2,
characterised, in that one control face [err] runs over the blade tip only,
and that a second control face [err] continues on the surface of the blade
as a channel running substantially parallel to the key axis towards the
bow. 4.        A key blank according to claim 2, characterised, in that two
control faces (SF,[err]) continue from the key blade tip along the key
blade as a channel running substantially parallel to the key axis. 5.   A
key blank according to claim 4, characterised, in that it shows additional
control faces (KF) that interrupt the control faces (SF,SFN). 6.   A key
blank according to any one of claims 1 to 5, characterised, in that it
shows corresponding control faces (SF,SFN,SK) on two opposite sides of the
blade in such a way that it can be used for producing a reversible flat
key.    - 18 - 7.   A flat key produced from a key blank according to any
one of claims 1 to 6, characterised, in that it shows control faces and
depressions according to a combination, which are independent of the
control faces. 8.   A flat key according to claim 7, characterised, in that
the control faces are penetrated by the depressions. 9.   A flat key
according to claim 7, characterised, in 



that the control face (SF) is wider than the depressions. 10. A flat key
according to claim 7, characterised, in that the control face (SF) is more
narrow than the depressions. 11.  A lock cylinder with a flat key according
to any one of claims 7 to 10 or with a key blank according to any one of
claims 1 to 6 in which the cylinder contains a rotor and a stator with
radial tumbler pins, characterised, in that the cylinder contains at least
one control pin which is independent of the combination, which traces the
control faces on the key and which controls the shear line. 12.  A lock
cylinder according to claim 11, characterised, in that the control pin
shows at its distal end a zone with a shoulder, which enables the pin to
trace depth and flanks. 13.  A key blank substantially as herein described
and shown in the accompanying drawings. 14.  A flat key substantially as
herein described and shown in the accompanying drawings.    - 19 - 15. A
lock cylinder with a flat key substantially as herein described and shown
in the accompanying drawings.    


