15 DECEMBER 2006 Safety key and Ioeking cylinder, and | ocking systemwth
such safety keys and | ocking cylinders 5 The inventiodSPECEMBER2006a saf ety
key and | ocking cylinder, the |ocking cylinder having a stator and a

rotor, with a front end and a rear end, and a keyway, and the safety key
havi ng a shank which is provided 10 with a plurality of control surfaces for
properly positioning tunblers and has a front end and a rear end. The
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15 Safety keys and locking cylinders of the abovementioned
type are known in numerous configurations. The
essential factor for safety keys for high-grade systems
is for there to be no possibility of straightforward
‘copying on comparatively simple drilling and milling

20 machines. A safety key which is difficult to copy may
be achieved 1in accordance with the applicant’s
EP 0 621 384 Bl by the shank of the safety key being
provided with a control element which is designed as a
pin and 1is mounted in a displaceable manner in the

25 shank. This control element can be properly positioned
by an additional tumbler in the locking cylinder. Such
a key cannot be copied with Jjustifiable outlay. A
so-called toothed key with a similar control element
has been disclosed in EP 0 802 289. It is also ensured

30 that this key is comparatively difficult to copy.

The abovementioned safety key is rendered
disadvantageous by the costs which arise from the
formation of the abovementioned control elements and
35 from the additional tumblers in the locking cylinder.
These control elements, in addition, may have an

adverse effect on the combinatorics.



adverse effect on the conbinatorics. 15 DECEMBER 2006 2 The object of the
invention is to provide a safety key which is difficullf PDESE 280,

nevert hel ess, can be produced conparatively cost-effectively. 5 The object
is achieved, in the case of a safety ke¥ of the generic type, in that, at
its front enl@he thiej ot 06 theeXheReed cand haso aprdende aneaffetiyhdxreycontrol

surface, , i.nteracy.,s urther control_ surfac ra at the
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the front eximmileskd eatdnpﬁraﬁtevelyomomebﬁmctrmlxem of the key shank are
used for providing further control surfaces. These control surfaces may be

produced particularly cost-effectively by depressions and in particular by
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cost-effectively by depressions and in particular by

15 slots in the extended front end of the rotor. On the
safety key, the control surfaces may be created
particularly cost-effectively by recesses and in
particular milled cut-outs on shoulders of the key
shank. The safety key may be a turning key with bores

20 in the key shank or also some other safety key, for
example a toothed key or cam key.

A significant advantage of the safety key according to
the invention is that it is backward compatible. The

25 safety key and the locking cylinder according to the
invention can readily be integrated in an existing
system. In the case of a system which is supplemented
in this way, it is possible to have a general key which
operates both the existing locking cylinders and the

30 locking cylinders according to the invention. The
existing safety keys, however, cannot open the
corresponding new locking cylinders. It 1is thus
possible for any existing locking system to be extended
and enhanced. The additional control surface of the

35 rear end of the shank results in comparatively high
outlay being required for copying purposes, since
additional and usually unavailable tools and special
blanks are necessary.



possi ble for any existing | ocking systemto be extended and enhanced. The
addi tional control surface of the 35 rear end of the sHaPECEMAER 28064 n
conparatively high outlay being required for copying purposes, since
addi ti onal and usually unavail able tool 8 and special blanks are necessary.
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Such a projecting part is, for example, a lug which is
difficult to «copy but can be produced without
15 significant further costs. The lug may be produced in
different shapes and dimensions in a locking system in

order to increase the number of locking arrangements.

Further advantageous featurés can be gathered from the
20 dependent patent claims, the following description and

the drawing.

Exemplary embodiments of the invention are explained in
more detail hereinbelow with reference to the drawing,
25 in which:

Figures l1la to 1c show, schematically, three-
dimensional illustrations of safety

keys according to the invention,

30
Figures 2a to 2c show, schematically, three-
dimensional views of —rotors of
locking cylinders according to the
invention,
35
Figures 3a to 3f show, schematically, front views of

locking cylinders according to the
invention, the stator having been
left out in Figures 3b to 3f,



30 Figures 2a to 2c show, schematically, three- dinmensional views of rotors
of locking cylinders according to the invention, 35 K BEFEMBER20¢§ 3f show,
schematically, front views of |ocking cylinders according to the

i nvention, the stator having been left?out in Fi gures 3b to 3f, 15 DECEMBER
2006 4 Figures 4a to 4d show schematic views of safety keys according to a
variant, 5 Fj.gures 5 nd shqQyy, %Qgﬁ%&' al |y, rthe ' a safety
key accor di rflglgi%%%efa ?tnc\)/eirsf?i on%\{}{ﬂ‘éure As‘%iémyleé‘xé e%gt fsé‘\ééﬁ%?s kﬁ\?i ew of a
10 master key, Figures 7a to 7f asieowdifehdimatd dAUYANEront views of | ocking
cylinders according to a variant, 15 Figures 8a to 8f show, schematically,
front views of |ocking cylinders according to a_ _further _variant, 20

Fi gures Ha tBigireshowr ardetati SHa%, FFBﬁg‘a\trFE?'ibg'léﬁ' BERRGE XAS%ider s
according to a further variant .offi gursdfetsfioksey sabepatiagl |yo &its de view
25 of a locking cylinder and a I&%e&alrotrly I ntroduced into the keyway and

Figure 6 shows, schematically, a view of a
10 master key,
Figures 7a to 7f show, schematically, front views of

locking cylinders according to a

variant,
15
Figures 8a to 8f show, schematically, front views of
locking cylinders according to a
further wvariant,

20 Figures 9a to 9%h show, schematically, front views of
locking cylinders according to a
further variant.

Figur 10 shows, schematically, a side view

25 of a 1locking cylinder and a key
partly introduced into the keyway
and

Figur 11 shows a front view of the locking

30 cylinder, whereas the key 1is not

shown.

Figure la shows a safety key 1 which has a shank 6 and
a grip 14. The key 1 is a so-called flat key or turning
35 key. It is also possible, however, for the key to be a
toothed key or cam key. The shank 6, in a manner known
per se, has control bores 7, which are usually made in
the broad sides and in the narrow sides of the shank 6.

These control bores 7 serve for properly positioning



Figur 11 shows a front view of the locking 30 cylinder, whereas the key is
not shown. Figure |la shows a safety key 1 which has alSREGERMBERAMG a grip
14. The key 1 is a so-called flat key or turning 35 key. It is also

possi bl e, however, for the key to be a Poothed key or cam key. The shank 6,

in a manner kpMWTerPeinse. wiCORere) haries 7Tarahkabwar eeisuakl yarmide in
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2, which, according to Figure 3a, has a stator 3 and a rotor 4. 5 The shank

6 of the key 1 has a front end 6a and a rear end 6b. By neans of the front
end 6a, Bhe Wey ghask fnpfodbeedken i Hezuat brery a#BANER PAdo 3 Y&3Kway 5 of

the rotor 4. Jhegbo Lared,# ughkers @i BhAP&Sd Y tResikdyned fay virtue
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such that ttieecpurpspendf ngctuabirgstheelackl ocking level if the control
surfaces 9 butt against the control surface 8.
At its rear end 6b, the key 1 has additional control
15 surfaces 9, which are formed by 1laterally projecting
shoulders 15 and recesses 13 in these shoulders 15.
These control surfaces 9 interact with a corresponding
control surface 8 of the rotor 4, which is depicted in
Figure 2. The control surface 8 is formed by a recess
20 10 which is made in an extended front end 4a of the
rotor 4. The control bores 7 are positioned such that
the corresponding tumblers are at locking level if the
control surfaces 9 butt against the control surface 8.
The recess 10 may be produced, for example, by a
25 milling cutter. The recess 10 1is offset laterally in
relation to the keyway 5, as can be seen in Figure 2a.
Correspondingly, the control surfaces 9 of the key 1la
are likewise offset laterally. In the case of a turning
key, the control surfaces 9 are rotationally
30 symmetrical in relation to one another. If the shank 6
is inserted into the keyway 5, then one shoulder or the
other engages into the slot 10 until a control surface
9 butts against the control surface 8. The control
surface 8 here forms a stop for the safety key 1.
35
The key 1’ according to Figure 1b has control surfaces
9’ which are formed in each case by two lateral
recesses 13’. The control surfaces 9’ are arranged
centrally in relation to the plane of the key 1’. The



The recess 10 may be produced, for exanple, by a 25 mlling cutter. The
recess 10 is offset laterally in relation to the keywdy PECEASBERZ0Ge seen
in Figure 2a. Correspondingly, the control surfaces 9 of the key Is are
|i kewi se offset laterally. In the case & a turning key, the control
surfaces 9 aggsbhetatea@naldtypr3ds syppeishosa im Figateorbt.o Tre veccder. |f
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are formed in each case by two latera cesses 13'. The control surfaces

9' are aryanfedntecentrally in relation to the plane of the key 1' . The 15

DECEMBER 2006 6 associated rotor 4' is shown in Figure 2b. The recess 10

, as can be seen, is arranged in the center of the keywa orns a
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13" and 13" ?ﬁg)%/llr%l :%&beﬁ%ey gne]?d'g%ii fq?l?r%éant y? I ntler maggat e s}:ﬁgges are al so
15 possi bl e. slletaddi®’i’on, e s¢bess101010' 1&hd Ped re®d nRdnekBSsarily
be continuouggndsbbdBdhg recesses 13, 13’ and 13’ may also be
designed differently. Intermediate stages are also
15 possible. In addition, the slots 10, 10’ and 10’’ need

not necessarily be continuous and linear.

Figure 4a shows a key 20 with a projecting lug 12
arranged laterally on a shoulder 15 of the shank 6. The
20 keys 20', 20’’ and 20’’’ according to Figures 4b to 4d
are provided with the abovementioned respective control
surfaces 9, 9! and 9’, with the abovementioned
functions. The lug 12 forms a further group-forming
means. The corresponding locking cylinders 2 are shown
25 1in Figures 3a to 3c. The locking cylinder 2 according
to Figure 3a has a rotor 24 which is mounted in a
housing 3. A slot 17 is made in the extended front end
of the rotor 24, the slot running at right angles to
the keyway 5, as Figure 3a shows. This slot 17 is
30 formed such that it can accommodate the lug 12. The key
according to Figure 4c is provided for the rotor 4’
according to Figure 3b. The recess 10’ here is offset
to the right in relation to the keyway 5. The slot 17
corresponds to that according to Figure 3a and, in this
35 case, likewise serves for accommodating the lug 12. The
key according to Figure 44 is provided for the rotor
24'' according to Figure 3c. The key 20’’’ ghown in
Figure 4d cannot operate the rotors 24 and 24’ since

the control surface 9’ 1is central and not offset



Figure 4a shows a key 20 with a projecting lug 12 arranged laterally on a
shoul der 15 of the shank 6. The 20 keys 20', 20'' and120ECEMBEBr2ddng t o
Figures 4b to 4d are provided with the abovenenti oned respective control
surfaces 9, 91' and 9', with the aboven&nti oned functions. The lug 12 forns
a further grPél,pé{QII%ng THEARSy Th-ecorgesppnhdg dockigareyl sadersn 2 are
shown 25 in Figures 3a to 3c. The |l ocking cylinder_2, accordi 9 tot Fi gure 3a
has a rotor PACRh| FPP s Fht SPSLRES ﬁé‘%si ﬁgtg_r AR otaCﬁO:F€ Hde"Fn the
extended fromiqgeprd 30f tiiee redms applibe Hootthankepg2at .rirghlt tmges to

t he keyway 5, as _Figure 3a shows. This slot 17 | 0 d t it can
acconmodat e %"ﬁgeﬂﬁg &Ys T?]deeﬁge%,\/&ea%’co &Wﬁg’etrd Fi—’%ﬁrge égéllqg cpi oV d%’?for t he
rotor 4' 5 acebtHi ngtovsFaguoeddhg TheFiguees3d0' here is offset to the
right inrelation to the keyway 5. The slot 17 corresponds to that

according to Figure 3a and, in this 35 case, |ikew se serves for
accommodat i nigheebufal1andThe shey gcdevdidig whsidh dire adlatebviddd for
the rotor 245 ongi NghbQ1ELHUNE 3cThEheskayk 2@ ' oshawe | ReyFigure 4d

cannot operate the rotors 24 and 24' since the contr%l Hcilurf ce. 9 is
central and Revesthedesss COrEeRBERIFOIE The at€RIFRy OIT %e%?lazéﬁ tcor di ng

to Fi gur® 4CThkNkefUrn, A GpéyaPeadl ethberbobes 24, anroratidig240’ Figure

3D ule SaesspBl! 3ol Quihe Ko 200k ALl oL SR, SR LI SoasiBed,
5a and 5b shhawva kayy2kexdliwchinms fanctiemal Thg Keybwl ndsshbobhderal5. The
koS gl B S BB SEPEaGhe L0 Al L shank
Figures 3a to 3e.
15
Figure 3d shows a central rotary locking cylinder 2’
which can be operated by all the keys 20 to 20’’’ and
by the passe-partout 21 and by a master key 22. This is
ensured by the wide slot 10’’’, which is the same width
20 as the keyway 5. The control surface 18 on the base of

the slot 10’’’ is of a corresponding width.

Figure 3e shows a blocking cylinder 24’’’ which can be
operated by the key 21 but not by the keys according to

25 Figures 4a to 4d. The rotor extends in solid form over
the keyway 5 and, correspondingly, the shoulders 15
prevent the control surfaces 7 from being positioned in
a manner which is necessary for releasing the rotor.
The rotary locking cylinder 24’’’ can nevertheless be

30 operated by the key 21 and key 22, since these have no
shoulders 15.

Figure 6 shows the master key 22, which has a shank 6’’
with a laterally arranged narrow lug 12’. This key 22

35 has no shoulders 15. This master key 22 operates all
the rotors of Figures 3a to 3e and the rotor 24 of
Figure 3f. This rotor 24" has a slot 17’ which is
considerably narrower than the recess 17 and has a
width of, for example, 1.5 mm.



since, in this case, the slots 10, 10" and 10'' do not have any excl uding
function. The key 21 is thus a passe-partout for the IHPRCEMBERA@Is 2
according to Figures 3a to 3e. 15 Figure 3d shows a central rotary | ocking
cylinder 2° which can be operated by aBl the keys 20 to 20" ' and by the
passe-partout 21 and by a master key 22. This is ensured by the w de sl ot
10111, which is the sanme width 20 as the keyway 5. ﬁLd %pntrol sgggace 18 on
the base of Figereso?al1b17fis &% & B rakPordi hE Shows a
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keys accordi n 5 Figures 4a to 4d T tends i,n, SO|I vformover
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key 22 operates a otors o gures 3a to 3e and the rotor 241 of
Figure 3f. Twithrsher szPrCHas’ﬂhr%#Qﬁs 19f GRRER TSCESSAS-ddrBINe nk&F r oner

than the yecgssolénand, has %edMﬂBﬂ1(H sﬁéﬁkeéﬁna|key115 ."Ms .can .-be. ..
....... 15 DECEMBER' 2006 ures 7a to 8a to 8f and 9a to, 9h

i1 lustrate tR8ET} ard?® ndiige ey dft ah Emﬁﬁ%e%l A c8fi*6e %orned by
di fferent reﬁeﬁﬁeﬁgZReyQ7has27cwo Pdcesse@/Py in each case, as is

shown in Figures 7a and 7c.

15 As can be seen, the invention allows the construction
of locking systems with group and individual locking
arrangements. Existing systems may be supplemented with
corresponding rotors and keys. The production of
extended-head rotors and keys with the abovementioned

20 control surfaces and 1lugs 12 can be carried out
comparatively cost-effectively. The slots and/or
recesses 1in the extended head of the rotor can be
varied in many different ways. Numerous variations of
the control surfaces 9 and shoulders 15 and of the lug

25 12 are likewise possible.

Figures 10 and 11 show a locking cylinder 32, provided
with a stator 3 and a rotor 4. As can be seen, the
front end 4a of the rotor 4 protrudes the stator 3, but

30 this is not mandatory. The front end 4a could be
flushed with the front end of the stator 3. The key 1
is a Yale type key for ©properly ©positioning
tumblers 33.



5 28, 28

: ', 28"'; 29, 29", 29''; 30, 30", 30", 3011, 3
31111 in the front end of the rotor 4 or 4'. The assogﬂ§?§%“§§%@{
and 1' have corresponding control surfaces 9 and 12, which |nteract
surfaces of these recesses. Figure 7c 10 al so shows, in section,

a key 1'. As can be seen, the lug 12 engages in the recess 27
here. A turning key has two recesses 27 in each case, as is shown

the control
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and the safe

y having an upper and
least one control surface, which interacts with a control

surface, arranged at the rear end of the shank, wherein the
control surface arranged at the rear end of the shank is
formed by at least one recess on at least one shoulder of the
key;

wherein the control surface of the rotor is formed by a
recess which is located in the rotor and is open at the front;
and

wherein the recess extends radially in relation to the
axis of the rotor and is open at the front and also to the

side of the rotor.

2. The key and locking cylinder as claimed in claim 1,
wherein the extended front end of the rotor projects at the

front of the stator.

3. The key and locking cylinder asgs claimed in claim 1,
wherein the control surface of the rotor is formed by a recess

in the extended front end of the rotor.

4. The key and locking cylinder as claimed in claim 1,

wherein the recess is open in the direction of the keyway.

type
IS

&engﬁatﬁemf(?rront%ﬁg' e r?BE?F”Ps W AaL§UnEN s 43N0 @ keyway,



surface each of which is flat and has no projection extendin ouﬁ from
either said surface, the safety key having a shank WH?@WCFQRSWBW Hed with a
plurality of control surfaces for properly positioning tunblers and a front
end and a rear end, wherein at the front end, the rotor is extended and has
at |east one control surface, which interacts with a control surface,
arranged at the rear end of the shank, wherein the control surface arranged
at the rear end of the shank is forned by at | east one recess on at | east

one shoul dey, of thexekeynd Wheneng bt kel craldacanotibbe 4otor is formed
by a recess which is located in the rotor and is open at the front; and
wher ei n t he'NEEE&R sER& &5 &S Sr 481 JATVWeR F%?%ﬂﬁﬁhkFBW Ke axis of the rotor
and is open at the front and also to the side of the rotor. 2. The key and
| ocki ng cylinder as clai in.claiml, wherejn the extended front end of
the rotor o) et KEVLHAY YIUHESoF LR BEor - HE koPIBY | ocki ng

cyl i nder asyrehaifethd nretdedisnpisseheneiral theorcamt aollaserdiace catseébhe rotor is
formed by a recess in the extended front end of the rotor. 4. The key and

| ocki ng cyl"PREEF S&F¥IH Mmeéq FﬁyYﬁ¥ﬁ|ﬂ 1, wherein the recess is open in the
direction of the keyway. 15 DECEMBER 2006 10 5. The key and | ocki ng

l'i nd | ai_nmed._ | | ai . Wh inth I [ than th
keyway. 6. The RSy kid FBLKIGRCES Phidl s S0 SFREE] A7FAFMTS  wherei n the

recess passesreenttiad Inecerssi af athatrertal| yaofd septhmaanest tiareughathe keyway.
7. The key(ggd Iogking cylinder as clainmed in claim3, wherein the recess
of the rotdr °h58 ‘H%pth of not nore than

8. The key and locking cylinder as claimed in claim 7,

wherein the recess has a depth of approximately 1 to 2 mm.

9. The key and locking cylinder as claimed in claim 1,
wherein the control surface arranged at the rear end of the
shank is formed by at least one shoulder at the rear end of

the shank.

10. The key and locking cylinder as claimed in claim 1,
wherein at least two shoulders each have a control surface

arranged at the rear end of the shank.

11. The key and locking cylinder as claimed in claim 10, is a
turning key and the shank has a plurality of control bores for

properly positioning tumblers.

12. The key and locking cylinder as claimed in claim 3,
wherein the recess in the extended front end of the rotor is

closed in the direction of the outside of the rotor.

13. A locking system with a plurality of safety keys and
locking cylinders as claimed in claim 1, wherein the control

surfaces of the safety keys differ in shape and/or position.



0.5 to 3 mm 8. The key and locking cylinder as clained in claim7, wherein
the recess has a depth of approximately 1 to 2 mm  9.15THECEMBER MG | ocki ng
cylinder as clainmed in claiml1l, wherein the control surface arranged at the
rear end of the shank is forned by at |east one shoulder at the rear end of
t he shank. 10. The key and | ocking cylipnder as clainmed in claim1, wherein
at |l east two shoul ders each have a control surface arranged at the rear end
of the shank. 11. The key and | ocking cylinder as clained in claim10, is a
turning keyigand the sbBarkndas,saepl HEatidinedl 16081410k 1B0r @sefOIn fHeOperly
positioning tunblers. 12. The key and | ocking cylinder as clained in claim
3, wherei A PetE 95Tt RBVextedeqd r oMt &Hd SHF L eReSrotor is closed in
the direction of the outside of the rotor. 13. A locking systemwth a
plurality of safety keys and | ocki ng. ¢ linders_as claimed in claiml1,

wher ei n t he'*contT6i IOE%F’F%C%YSSW ffie %aa%f/“éet‘%/ ReGE2 YT fif%er “PRTSHAPE Sand/ or

posi tion. lIepRECEVBER 2006 orlihddockiag egkimg: sy skentasned aiyned in claim
13, wherein the | ockin C)élinders have different control surfaces. 15. The
| ocki ng sys’ieé’ﬁS:i?Sc‘P%i%%ﬁ FREI SX R4 2RAEPRI T CHETSEBRL Pkt Paces of the
| ocking cylinders are formed by recesses of different extents and/or in

di fferent positions.





