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Key and cylinder for a safety lock

The invention relates to a key and cylinder
5 according to the preamble of the independent patent claim
1 and a key for a cylinder with an additiomal tumbler.

- Keys of this generic type have the advantege that
it is hardly possible for them to .be copied without
authorization owing to the control element arranged in

10 the shank and thus that the lock syst:ems equipped with

' such keys have a higher security value. The keys of this

generic type which have previously been disclosed, also

called "mechanical keys®, are, however, still subject to

various disadvantages stieh that, despite the very high

15 security against copying, these keys, in particular as
turning keys, have not yet become very widespread.

A key of this generic type has been disclosed,
for example, by DE-A-35 17 660, which key can be inserted
into the keyway of a cylinder and has, in its flat shank,

20 ‘a movable device with which an additional tumbler can be
moved into the release state. The movable device of the
key comprises a projecting pin which is held displaceably
in a blind bore of the key. Arranged additionaIly in the

. blind bore is a spring which presses the pin outwards,

25 the pin being prevented from dropping out by steps in the
blind bore of the shank and on the pin. Protruding pins .
are generally disadvantageous in a key since the key
easily becomes stuck on the pin.

A further key of this generic type has been

30 disclosed by US-A- 4 667,495, which key has a pin which is
displaceable to a limited extent for positioning the.
additional tumbler in the shank. When the shank is
introduced into the keyway, the pin moves up onto a ramp
which is arranged in the rotor and displaces the pin
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directed to a key and a rotary |ocking cylinder as well; as -
Fotary l.ocking cylinder with an additional tunbler. 2. B
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when the shank is introduced, grooves or other recesses
are required on the shaft, which limit the surface
5 available for control bores in the case of a flat key. In
practice, the pin therefore has to be arranged as near to
the front end of the shank as possible. 'i'he loosely
displaceable pin usually prdtrudes with one end on the
shank, which means that, here too, the key can become
10 hooked.
A key of this type has likewise been disclosed by
EP-A-202 949. In this case, the additional tumbler is
likewise positioned by a pin mounted so as to be
displaceable to a limited extent in the key shank, - which
15 means that the difficulties mentioned above also exist in
this case.
The invention is based on the ocbject of providing
a key and cylinder of the .said generic type, which does
not require recesses for a ramp arranged in the cylinder
20 on the outer side of the shank, and which can
nevertheless be produced in a simple manner and is
extremely secure against copying. The object is achieved
by the invention according to Claim 1.
In the key according to the invention, the
25 control element can be precisely flush on the outside
with a narrow side of the key, such that such a key can
only be differentiated from one without a control element
if scrutinized closely. If a corresponding control
element is absent in a copied key, the tumbler of the
30 rotor moves radially outwards into the locking position
when ﬁhe key shank is inserted into the keyway. The rotor
now cannot be turned and the lock thus cannot be opened.
If, instead of the control element, the key has a bore on
the cofresponding outer side of the key, the tumbler of
35 the rotor blocks the cylinder whenever this tumbler has
reached a counter-bolf in the stator after a specific
turn of the rotor. This counter-bolt 4is then not
positioned as a result of the absent control element and

blocks the cylinder by means of engagement in the recess
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various di sadvantages and so have not achi eved wi despr
as turning keys, in spite of their very high security ) tod

key of this generic type is known, for example, from DE-

key can be inserted into the key sl ot of'a?rbtary | dck

in its planar shank, a novable device by neans of mﬂich an addi ti onal
tunbl er can be°ﬁb$§&iqﬂﬁ?%+uareleasing posi tion. The novabl e device of the
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t he pocket measures on the stator are comparatively simple, since

d use, articularly

5 only a conical depression has to be machined on the inner
side of the stator. The tumbler of the rotor can be a
quite simple bolt which is guided so as to be radially
displaceable without spring loading in -a blind bore of
the rotor.

10 According to a further development of the
invention, the stator has an insert which has the said
recess for the tumbler which intéracts with the control
element. The insert can be produced in a relatively
simple manner from hardened steel of from hard metal,

15 thus considerably improving the security against forcible
opening of the cylinder. Further advantageous features
emerge from the other dependent claims, the following
description and the drawing.

An exemplary embodiment of the invention is

20 explained in greater detail below with reference to the
drawing, in which:

Figure 1 shows a cross-section through a cylinder
according to the invention with an inserted
key; : '

25 Figure 2 shows a cross-section according to Figure 1,

but after the rotor has been turned through
'90°; | |

Figure 3 shows a section according to Figure 2, but with
a key without a control element;

30 Figures 4a and 4b resﬁectively show a view and a cross-

section through an insert;

Figures 5a and 5b respectively show a view.and a cross-

. section through a stator housing;

Figurés 6a and 6b show views of a rotor; and

35 Figures 7a and 7b fespectively show a partial view and a

section -‘through a key according to the
invention.
Figure 1 éhows a stator 3 with a customary steel

casing 4 and a housing 5 in which a rotor 1 is rotatably
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hole of the shank and at the pin. Projecting pins are ¢ Been Replaced-
di sadvantageous in a key, as the key easily becomes Caug

Anot her key of this type having a pin which can be di spl Hlml ed
manner for -the -purpose of brlnglng into rifie~the addltlona I'er~in the

shank is known fromU.S. Pat No. 667, 495. Wien t he 'shank s |nserte into
the key slot, mpunied -rtﬁié%&?’%ﬁ]t‘tf-éh]ﬁ%l | ri'é{f“iﬂ‘i&’r&?% M%&e dq

the rotor. The ﬁmﬂoﬂolﬁcwéﬂw ﬁﬁdlaidmemﬂ (et ibovac dasrl)nglne
brings the addltlona_l c{TbI |ntp ble £ th ¢ 1 to b
positione ng p0851 e for e rotor o be
turned to actuate a lock which is not shown in greater
5 detail here. To position these customary tumblers, the
key 7 has corresponding blind bores. However, the key 7
can also be a so-called notch key, in which case the
cylinder is then obviously adapted accordingly.
As shown in Figures 5a and 5b, the housing 5 of
10 the stator 3 can be produced from lamellae 30 which are
soldered together. The lamellae 30 are preferably made of
hardened steel..Provided at the rear end of the housing
5 in the. upper region is a partially.circular recess 29
into which a curved insert 6, preferably made of hardened
15 steel or hard metal, is inserted. The insert 6 has a
conical blind bore 6a which interacts with a tumbler 15
of the zrotor 1. The housing 5 additionally has
longitudinal channels 25. into which slides 19 are
inserted, which are known per se and in which housing
20 pins 16 with their springs 20 are guided in bores 31l.
Such slides 19 are known per se.
The rotor 1 is provided with a radial bore 28
into which a bush 13 with a through bore 14 is inserted.
A tumbler 15 in the form of a cylindrical bolt is guided
25 ~ so as to be radially displaceable in the bush 13 which is-
preferably produced from hardened steel. The radially
outer end of the tumbler 15 has a conical surface 15a
which is designed to correspond to the bore 6a of the
insert 6. A cylindrical part 15b arranged at the other
30 end of the tumbler 15 protrudes through or into the
opening 14 in the bush 13. As shown in Figure 1, when a
key 7 is introduced in the keyway 2, the tumbler 15 is
pressed-- radially outwards against the insert 6 by a
controi element 10.
35 " ' The key 7 preferably has two control elements 9
and 10 which are inserted into a continuous stepped bore
8 at the front end of the key shank, and which are held
by a common éompression spring 12 in the positions shown

in Figure 1. The two control elements 9 and 10 are
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-2- Grooves or other ‘recesses are required at the sha”ﬂksSheetthmmR PRiced

ranp to reach the pin when the shank is inserted. In the Illll”l"l“””l“"

cylindrical pins, each having a rad:.ally outwardly

-5 -

protruding flange 9a and 10a respectively. The flange 9a
rests against a shoulder 8a of the stepped bore 8, thus
preventing the control element 9 f£rom being able to move

5 out of the stepped bore 8 at the outer end. The flange
10a of the contrcl element 10 rests correspondingly
against a casing 11 which is inserted by press-fitting
into thé stepped bore 8. As can be seen, the control
faces 9b and 10b of the elements 9 and 10 are precisely

10 flush with the narrow sides 7a of the key 7 in the
positions shown in Figure 1. The mechanical control
device with the elements 9 and 10 and the compression
spring 12 can be produced in a comparatively simple
manner and is functionally reliable.

15 The control elements 9 and 10 can be moved
inwards into the stepped bore 8 to a limited extent
counter to the restoring force of the 'c_ompression spring
12. The purpose of this mobility emerges £rom the
following functional descriptiom. _

20 In order to actuate the" cylindér, the shank of
the key 7 is inserted, as is customary, into the keyway
2. In this case, the cﬁstomary tumblers (not shown here)
are positioned by the customary bores of the key. In the
‘arrangement shown in Figure 1, the tumbler 15 is

25 additionally raised by the control element 10 so that it
engages in the recess 6a of the insert 6. If the key is
turned, it would then correspondingly be the control
element 9 which would correspondingly raise the tumbler
5. Since the tumbler 15 and the control element can now

30 be moved inwards counter to the restoring force of the
compression spring 12, the rotor 1 can be turned with the
key, for example anticlockwise in Figure 1, despite the
engagement of the tumbler 15 in the recess 6a. This is
obviously only possible if the recess 6a and

35 correspondingly the surface 15a are of conical design.
When the rotor 1 is turned, the tumbler 15 moves radially
inwards until a £flat end face 15b has reached the
shearing line 27 between the rotor 1 and the stator 3. _

If it is now attempted to actuate the cylinder
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case of a flat key, these grooves limt the surface availhiaBiecet HigBeeg Brilacol

bore holes. Therefore, in practice, the pin nust be arra P S
! ﬂ bl e
one :

bpssible to the front end of the shank. One end of the e m

pin usually projects out at the shank so-t®hat the key:can also bec
caught on this. A key of this type is also known from EP-A-202 949. The
addi tional tunitich ias Reyk v thowt cughevable eeREredh eheRenfigt ER€eTRFOX pin

which 1s di spl goganlie id) BngekbaCly TRRICTdbIIdie JPVardidWhes CEHE! OG- N

- I?:imrar.erg} It?.:gnebleé:lr Oitlse'positi%ﬁjgdc;r éA\:lL\IIE)ceSUt eR;(a:. IEEDHMEIEFEI N
rests against the shank of the key and cannot deflect

5 . radially inwards. If the insert 6, the tumbler 15 and the
bush 13 are made of hard material, for example hardened
steel, it is impossible, even using force, to turn the
rotor 1. If higher forces are applied, the gripping part
of the key is then simply broken off.

10 If, instead of a control element 9 or 10, a key
24 according to Figure 3 has a bore 33 at a corresponding
position, the tumbler 15 is not engaged with the insert
6 and, correspondingly, with the customary tumblers being
positioned the rotor can provisionally be turned. After

15 the rotor has been turned through 90° clockwise or
anticlockwise, however, the counter-bolt 16 in this case
drops into the interior of the casing 13 and blocks the
cylinder. In this case, the rotor 1 cannot be turned into
the position in which the lock is unlocked. If a key 7

20 according to the invention and provided for the cylinder
is used, the counter-bolt 16 is positioned by the tumbler
15, and the rotor can thus be turned further than 90°
into the position in which the lock is unlocked. In order
that the tumbler 15 can position the counter-bolt 16, the

25 compression spring 12 is designed to be stronger than the
compression spring 20 which presses the counter-bolt 16
radially inwards. As is customary per se, the counter-
bolt 16 has a conical bore 23 which is designed to
correspond to the surface 15a of the tumbler 15. The

30 counter-bolt 17 arranged opposite with the bore 22 and
the compression spring 21 fulfils precisely the same
function. It is illustrated clearly in Figure 2 how the
counter-bolt 16 is positioned by the tumbler 15 at a
corresponding rotary position of the rotor 1. When the

35 rotor 1 is turned further out of this position, €£for
example anticlockwise, the tumbler 15, in turn, deflects
radially inwards, the control element 10 correspondingly
also being moved radially inwards counter to the
restoring force of the 6ompression spring 12. As can be
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The primary object of the present invention is to pr ov‘li CEhisShkee Masiteh Kepladdy
l,ocki ng cylinder of the generic type nentioned above whi 'CT m HER iR ire
a recess on the outside of the shank for a ranp arranged i'II !'Emm@uillmr

| ocki ng cylinder and which is neverthel ess7sirnple to %anu-

extrenely secure against copying. This_object is nmet iln accordance with the
i nvention by a 8&8PantPePULINABEKFAR P§ AFF¥Atedr 28 dfeiGPatanany + P¥t

| east one cont mlared NN VAESdoistdéd Nedger ddediBindaik sHe tifitrdnicmnd
cooperates with an _additional tunbler, qf the rotor. ];I'geﬁcontrol el enent is

di spl aceabl e. r 2t A% GRET Y 3 HESY ROy B o|ERT W HOWEIRssure

spring, for examgtwatildwe is impossible even when high forces are
5  applied. '
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st at or ha;_ﬁgr"ﬁ‘ﬁ%iﬁi—i—ﬂ”er side in which the tum
engages b ans of the actjon of the control ele IheShqgﬂ!ﬂSBFenll@Placed
m)vabl e rad(lm“m mmw gﬂ Est the reaction force vvhen t ‘
rotated. A an be broug‘htsi'nto line by t E“

arranged at & di® stancé fromthe recess, I n. the key accordi ng to

I nvention, the control elenent can sh at the outS|de vmth a
narrow si de of the key so that such a key can be distinguished from one

w t hout such a_control Ierre% %Paércffﬁué g EQE n)iloéﬁ‘ nLopLed Ii:ey

| acks the cont fdl ele e ro ve out Tadially
into the bl ockilegastosirie ocpmheolthéemQyt (9, 10) wh:l-ch is arranged in

the shank of the key (7) and interacts with an additional
5 tumbler (15) of the rotor (1), the control element (9,
- 10) being radially displaceable counter to the restoring

force, for example of a compression spring, characterized
in that the stator (3) has, on the inner side, a recess
(6a) in which the tumbler (15) of the rotor (1) engages
10 due to the action of the control element {9, 10), in
that, when the rotor (1) is turned, the tumbler (15) can
be moved radially inwards counter to the restoring force,
and in that a counter-bolt (16) is arranged with spacing
' from the recess (6a), which counter-bolt can be
15 positioned by the tumbler (15).
2. Key according to Claim 1, characterized in that
an insert (6) is inserted into a recess (29) of the
stator (3), which insert has the recess (6a) which
interacts with the tumbler (15).
20 3. Key according to Claim 2, characterized in that
the insert (6) consists of hardened steel or hard metal.
4. Key according to Claim 2 or 3, characterized in
that the insert is of curved design.
5. Key according to one of Claims 1 to 4,
25 characterized in that the recess (6a) is a conical bore.
6. Key according to one of Claims 1 to 5,
characterized in that the tumbler (15) is a bolt which is
guided displaceably in a bush (13).
7. Key according to one of Claims 1 to 6,
30 characterized in that the shank of the key (7) has a
continuous stepped bore (8) into which a compression
spring .412) is inserted, which acts upon two mutually
opposité control elements (9, 10).
8. ’ Key according to Claim 7, characterized in that
35 a casing (11) is pressed into the stepped bore (8), in
which cas;ng a control element (10) is guided.
9. Key accordlng to Claim 8, characterized in that
the control elements (9, 10) each have, at the inner end,
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a flange (9a, 10a) which rests against a shoulder (8a) or

-9 -

" the casing (11).

1o0. Key according to one of Claims 7 to 2,
characterized in that the control elements (9, 10) have
control faces (9b, 10b) which are flush with narrow sides
(7a) of the key (7).
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shank is inserted into the key slot.
so that the | ock cannot be opened. If there is a bore hoI “
of the key rather than the control elenment, the tunbler ﬁ
the | ocki ng cylirnder when this tunbl er ARgkragts counterp

after the rotor is turned to a certain extent. Due to the absence of th
control elenent, this counterpin is pot into line and bIocks t

rotary |ocking cylinder ¥B§ Eﬁg g?ﬁg iRt ﬁ% ? %%%s B CPREIRYPRF borgpf 8p
rotary | ocking Lyl whileh itsroCanitaadllyy dppciitged caitthalhreageaith ngdy Do)

ranuf act ured at. oW cont aal g 24Ol TN 2% RS Ltilhe 08 e

t he stator

«alr e

moved inwards counter to the restoring force of a
compression spring (12) arranged in the bore (8). When
the key is inserted into a keyway (2) of the cylinder, an
additional tumbler (15) is raised by a control element
(10), the said tumbler engaging radially in a recess (6a)
of the stator (3). In the case of a key without a control
element (10), the rotor is blocked by the tumbler (15).
When using a key (2) [sic] according to the invention,
the rotor (1) can be turned, the tumbler (15) be:.ng
raised from the recess (6a) and the control element (10)
being moved radially inwards. After rotation through, for
example, 90°, a counter-bolt (16) of the stator (3) is
positioned by the tumbler (15). Here too, if a control
element (10) is absent, the rotor (1) is blocked by the
counter-bolt (16).

(Figure 1)
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For a better understanding of the present invention, ref- grrhe
the follow ng description and acconpa- nying draw ngs whil
the invention will be pointed out in the appended cl ai ns.
DESCRI TI ON OF THE DRAW NGS FIG 1 sho .a Cross section th _
| ocki ng cyli nd? agaordl ng to the |nver1t/ Pon, with inserted key; FI G 2
shows a cross e | according to FIG 1, but after the rotor has been
rotated by 90[err]; FIG 3 shows a | according to FIG 2, but with
a key lacking the control ele 4

ee I a laced

N £ L LS

1B 15 33 2% i §

Fig.4a Fig.4b
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FI GS.» 5a and. e ®fed view and section, respectively, through a
stat or housi n . nd. 6b show views of a rotor, FIGS. 7a and 7b
show a parti aI ion, respec- tively, through a key accordi ng to

t he inventi on. DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS “FI.G 1 shows a stator 3 with a conventi onal
and a housing 5 in which a rotor 1 |s]supported so as tob

Ernst Keller
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The invention relates to a key and cylinder
5 according to the preamble of the independent pateat claim
1 and a key for a cylinder with an additional tumbler.

Keys of this generic type have the advantage that

it is hardly possible for them to .be copied without

authorization owing to the control element arranged in

10 the shank and thus that the lock systems equipped with

such keys have a higher secur:.ty value. The keys of th.zs

generic type which have prev:.ausly been disclosed, also

called "mechanical keys", are, however, still subject to

various disadvantages such that, despite the very high

1s security against copying, these keys, in particular as
turning keys, have not yet become very widespread.

‘A key of this gener:.c type has been disclosed,

- for example, by DE-A-35 17 660, which key can be inserted

inte the keyway of a cyliz_zder and khas, in its flat shank,

20 a movable device with which an additiocnal tumbler can be

moved into the release state. The movable device of the

key cocmprises a prcjecting pin which is held displaceably

in a blind bore of the key. Arranged additionally in the

blind bore is a spring which presses the pin outwards,

25 the pin being prévented from dropping out by steps in the

'blind bore of the shank and on the pin. Protruding pins

are generally disadvantageous in a key since the key

easily becomes stuck on the pin.

. A further key of this generic t:ype has been

30 disclosed by US-A-4,667,495, which key has a pia which is

displaceable to a limited extent for positioning the

additional tumbler in the shank. When the shank is

introduced into the keyway, the pin moves up onto a ramp

which is ‘arranged in the rotor and displaces the pin
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r ot at.abl e. Repacerrbl ers (not shown in the draw nj) rae—breught
into I'i ne bya into a key slot 2 of the rotor :—1ndth(!aE
rotor 1 can be tealock(not shown in the dra'ﬁgﬁzﬂhé-ﬁ%%

7 has pocket hol es appropri ate for bringing 4 hese conventionaj funblers
into line. However, the key 7 can also be a so-called serrate key, I n

\i\Algichl fzaze of c?wmnﬁe a0d atMel Qaktae anwsgﬁf&@ahmww' 'b
Wi e seen fr 5a housi n of the stagor can be
produced from bar%“@ at% ﬁ%i@ﬁ artg e 5B &3t BYET h‘é‘?"aﬁ#e ﬁﬁeatpé‘? 30

are preferably rradsemfthmrsim:ﬂd 14 et trothemend Cigradwes rar asthedd teacguams ded

at the '

~ are required .on the shaft, which limit the surface
5 available for control bores in the case of a flat key. In
pra.ctice_, the pin therefore has to be arranged as near to
the front end of the shank as possible. The loosely
displaceable pin usually protrudes with one end on the
shank, which means that, here too, the key can become
10  hooked. ' '
A key of this type has likewise been disclosed by
EP-A-202 949. In this case, the additional tumbler is
likewise positioned by a pin mounted so as to be
displaceable to a limited extent in the key shank, which
15 means that the difficulties mentioned above also exist in
' this case. . |
The invention is based on the object of providing
- ‘a key and cylinder of the .said generic type, which does
not require recesses for a ramp arranged in the cylinder
20 on the outer side of the shank, and whiéh can
nevertheless be -produced in a simple manner and is
extremely secure against copying. The cbject is achieved
by the invention according to Claim 1. ‘ _'
_ In the key according to the invention, the
"25 control element can be precisely flush on the outside
with a narrow side of the key, such that such a key can
only be differentiated from one without a control element
if scrutinized closely. If a corresponding control
element is absent in a copied key, the tumbler of the
30 rotor moves radially ocutwards into the locking position
when the key shank is inseftgd into the keyway. The rotor
now cannot be turned and the lock thus cannot be opened.
If, instead of the controcl element, the key has a bore on
the corresponding outer side of the key, the tumbler of
35 the rotor blocks the cylinder whenever this tumbler has
reached ‘a counter-bolt in the stator after a. specific
turn of the rotor. This counter-bolt is the; not
positioned as a result of the absent control element and
blocks the cylinder by means of gngagemeni: in the reé.ess
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tunbler 15 of the rotor 1. In addition, the housing 5 has |jongi

slots 25 in which are inserted slides or bolts 19, known per lse—Fhe
housi ng pins 16 | d& these bolts 19 into bore holgs 31 by their
springs 20. Suchqﬁgléégil are known per se.  The rotor 1 i! rd

a radial bore hole 28 in Tt G¥iindep qanPe BERMIRE 1R @ tqemparatively
t hrough- openi ng 1ghimpfy 4 UgR4Clenk | dodtiCat fidR Dfe amanhaRdr irgal NRIiteinai N

I's guided in the bus iqg 13 sp _as to be displaceable_ra%ial&g: The ,
measures on the stator are comparatively simple, since

rear .end of the HejihesiflasBeepRepdaced pper region, a curved i nsleMEPBAGHMENT SHEET

pref erabl y made of | or hard netal being inserftdd Tn the

| ater. The insert ijf#g! ipocket hole 6a which coo eaat ?52 W%]Jgh‘i@fa
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5 only a conical depression has to be machined on the inner
side of the stator. The tumbler of the rotor can be a
quite simple bolt which is guided so as toc be radially
displaceable without spring loading in a blind bore of

- the rotor. | '

10 According to a <further development of the
invention, the stator has an insert which has the said
recess for the tumbler which interacts with the control
element. The insert can be produced in a relatively
simple manner from hardened steel of from hard metal,

15 thus considerably improving the security against forcible

' cpening of the cylin&er. Further advantageous features
emerge from the other dependent claims, the following
descripticn and the drawing. _

_ An exemplary embodiment of the invention is

20 explained in greater detail below with reference to. the

 drawing, in which: ' ' '
"Figure 1 shows a cross-section through a cylinder
according to the invention with an iﬁserted
key; '
25 Figure 2 shows a cross-section according to Figure 1,
" but after the rotor has been turmed through
90%; _
Figure 3 shows a section according to Figure 2, but with
‘ ‘a key without a control element; '
30 Figures 4a and 4b respectively show a view and a cross-
section through an insert:;
Figures 5a and S5b respectively show a view and a cross-
section through a stator housing;
Figures 6a and 6b show views of a rotor; and
35 figufes 7a and 7b respectively show a partial view and a
section through a key according to the
invention. _
Figure 1 shows a stator 3 with a customary steel
casing 4 and a housing 5 in which a rotor 1 is rotatably .
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mounted. -By means of a key 7 introduced in|a keyway 2 of

the rotor 1, customary pin tumblers (not shown here) are

.positioned, it being possible for the rotor 1 toc be

turned to actuate a lock which is not shown in greater
detail here. Tc position these customary tumblers, the
key 7 has corresponding blind bores. However, the key 7
can also be a so-called notch key, in which case the
cylinder is then obviocusly adapted accordingly. ‘ '

| As shown in Figures 5a and 5b, the housing 5 of
the stator 3 can be produced from lamellae 30 which are
soldered together. The lamellae 30 are preferably made of
hardened steel. Provided at the rear end of the housing
5 in the upper region is a ‘partially'circular_ recess 29
into which a curved insert 6§, preferably made of hardened
steel or hard metal, is inserted. -'rhe ingert 6 has a
conical blind bore 6a which interacts with a tumbler 15
of the rotor 1. The housing S5 additiomally bhas
longitudinal channels 25. into which slides 19 are
inserted, which are known per se and in which housing
piné 16 with their springs 20 are guided in bores 31.

- Such slides 19 are known per se.

The rotor 1 is provided with a r:adia.l bore 28
into which a bush 13 with a through bore 14 is inserted.
A tumbler 15 in the form of a cylindrical bolt is guided
so as to be radially displaceable in the bush 13 which is
preferably produced from hardened steel. The radially
outer end of the tumbler 15 has a conical surface 1l5a
which is designed té correspond to the bore 6a of the
insert 6. A cylindrical part 15b arranged at the other
end of the tumbler 15 protrudes through or into the
opening 14 in the bush 13. As shown in Fig‘u:r:é 1, when a
key 7 is introduced in the keyway 2, the tumbler 15 is
pressed- - radially outwards ‘against the insert 6 by a
control element 10. '

~ The key 7 preferably has two ccnt:rol el-ents 9
and 10 -which are inserted into a continuous stepped bore
8 at the fromt end of the key shank, and w.hich are held
by a common compression spr:.ng 12 in the positions shown
in Figure 1. The two control elements 9 and "10 are
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-5- . tunbler: 1$hlp$1m;temseehhe;ﬂud or into the opening 14 of h%Eﬂ#ﬂgﬁW%T SHEET

13. As will be se thetunbler 15 is pressed radi gl ly outward
agai nst the |nsert el enment 10 when the key 7 i mgqyt;g@l J,g%
~the key slot 2. erably has- tsw- control el enerft sl 9 and

whi ch are inserted |n a cont i nuous stepped bore hole 8 at thd front c;.d cf

t he key shank andeykindmichl n pims posachonbaytisgn an Fadiallyly cutwardly

cooperative or CPLEErbdfag ¥fange 9a and 10a respectively. The flange 9a

. regsts against a shoulder 8a of the stepped bore 8, thus
preventing the control element 9 from being able to move
5 out of the stepped bore 8 at the outer end. The flange
10a of the control element 10 rests correspondingly
against a casing 11 which is inserted by press-fitting
into the stepped bore 8. As can be seen, the control
faces 9b and 105 of the elements 9 and 10 are precisely
10 flush with the narrow sides 7a of the key 7 in the
positions shown in Figure 1. The mechanical control
device with the elements 9 and 10 and the compression
spr:.ng 12 can be produced in a comparatively s:.mple
manner and is functionally reliable.
1s The control elements 9 and 10 can be moved
inwards into the stepped bore 8 to a limited extent
counter to the reé't_oring force of the compression spring
12. The purpose of this. mobility emerges from the
following functional description.
20 In order to actuate the cylinder, the shank of
the key 7 is inserted, as is customary, into the keyway
2. In this case, the custcomary tumblers (not shown here)
are positioned by the customary bores of the key. In the
arrangement shown in Pigure 1, the tumbler 15 is
25 additionally raised by the control element 10 so that it
engages in the recess 6a of the insert 6. If the key is
turned, it would then oorrespond:.ngly be the control
element 9 which would correspondingly raise the tumbler
5. Since the tumbler 15 and the control element can now
30 be moved inwards counter to the restoring force of the
compression' spring 12, the rotor 1 can be turned with the
key, for oxample anticlockwise in Figure 1, despite the
engagement of the tumbler 15 in the recess 6a. This is
obviocusly only possible if the recess 6a and
35 correspondingly the surface 15a are of conical design.
When the rotor 1 is turned, the tumbler 15 moves radially
inwards until a. flat end face 15b has reached the
shearing line 27 between the rotor 1 and the stator 3.
If it is .nov) attempted to actuate the cylinder

THIS SHEET HAS BEEN
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radially inwards. If the insert §, the tumbler 15 and the
bush 13 are made of hard material, for example hardened
steel, it is impossible, even using force, to turn the
rotor 1. If higher forces are applied, the gripping part
of the key is then simply broken off.

key

If, instead of a control element § or 10, a key

24 according to Figure 3 has a bore 33 at a corresponding

position, the tumbler 15 is not engaged with the insert

. 6 and, correspondingly, with the customary tumblers being

positioned the rotor can provisicnally be turned. After
the rotor has been turned through 9%0° clockwise or
anticlockwise, however, the counter-bolt 16 in this case
drops into the interior of the casing 13 and blocks the
cylinder. In this case, the rotor 1 cannot be turned into
the position in which the lock is unlocked. If a key 7

according to the invention and provided for the cylinder

is used, the counter-bolt 16 is positioned by the tumbler
15, and the rotor can thus be turned further than 90°

into the position in which the lock is unlocked. In oxder

that the tumbler 15 can position the counter-bolt 16, the
compressié_n spring 12 is designed to be stronger than the
compression spring 20 which presses the counter-bolt 16
radially inwards. As is customary per se, the counter-
bolt 16 has a conical bore 23 which is designed to
correspond to the suxfface 15a of the tumbler 15. The

counter-bolt 17 arranged opposite with the bore 22 and '

_th_e compression spring 21 fulfils precisely the same

function. It is illustrated élea:ly_ in Figure 2 how the
counter-bolt 16 is positioned by the tumbler 15 at a

corresponding rotary position of the rotor 1. When the

rotor 1 is turmed further out of this positicn, for
example .anticlockwise, the tumbler 15, in turn, deflects
radially inwards, the control element 10 correspondingly
also being moved radially inwards counter to the
restoring force of the compression spring 12. As can be
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tively sinple th"a}es reliably. The control elenments 9

and 10 can be mﬂé@Shenmméedum&- 2dkdle St epped bore hol e 8 topa—tt+mte 5]
agai nst the reactl 2 Eressure spring 12. The | cREACE ME“T%*@ET
nmovabi l ity will #{G”!ﬂmlthe foll owi ng descrip- t}{of: I'n order
to actuate the rotary I'o | ilnder, the shank of the key 72§ 1Asagdsed
into the key slot 2 in a conventignal manner. In so doing, |the conventlona

tunblers (not shown in the drawing) are brought into |ine bylt+he
conventional bore holes of the key. In the arrangenent shoywm in FIG 1, the

tunbler 15 is also lifted by the control el %rrent 10 so that

seen, the cylinder can be actuated, as is customary, by
means of an associated key 7 according to the inventiom.
In the case of a key without a control element, however,
‘actuation is - impossible even when high forces are.

5 applied.
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tunbler 15 is Tifted by the control e orreSJoﬁding manner .
m)ved I hwer gl s :agg\; s

Since the tunbummmllmm umntrol
the reaction f ure sprlng 18, -the rotor cfn be turne

with the key, e’g.®irt tfe couhtercl ockwi se direction W|th r eference—to G

1, in spite of the engagenent of the pugkhercifsimg the regess

1. Key and cylinder for a safety lock, having at
least one control element (9, 10) which is arranged in
the shank of the key (7) and interacts with an additional
5 tumbler (15) of the rotor (1), the.control element (9,
10) being radially displaceable counter to the restoring
force, for example of a compression spring, characterized

in that the stator (3) has, on the inner side, a recess -
(6a) in which the tumbler (15) of the rotor (1) engages
10 due to the action of the control element (9, 10), in
that, when the rotor (1) is turned, the tumbler (15) can
be moved radially inwards counter to the restoring force,
and in that a counter-bolt (16) is arranged with spacing
~ from the recess (6a), ~which counter-bolt can be

15 positioned by the tumbler (15). :

2. Key according to Claim 1, characterized in that
an insert (6) is inserted into a recess (29) of the
stator (3), which insert hﬁs the recess (6a) which
interacts with the tumbler (15). _ _

20 3. Key according to Claim 2, characterized in that
the insert (6§) consists of hardened steel or hard metal.
4. Key according to Claim 2 or 3, characterized in
that the insert is of curved design. |
S. Key according to one of Claims 1 to 4,
25 characterized in that the recess (6a) is a conical bore.
5. Key according to one of Claims 1 to 5,
characterized in that the tumbler (15) is a bolt which is
guided displaceably in a bush (13); '
7. Key according to one of Claims 1 to 6,
30 characterized in that the shank of the key (7) has a
'-continuous stepped bore (8) into wizich a compression
spring {(12) is inserted, which acts upon two mutually
opposite control elements (9, 10). ' -
8. ' Key according to Claim 7, characterized in that
35 a casing  (11) is pressed into the stepped bore (8), in

- which casing a control element (10) is guided.

9. Key according to Claim 8, characterized in that
the control elements (9, 10) each have, at the ;nnér end,

.
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. a flange (Sa, 10a) which rests against a shoulder (8a) or
the casing (11). ' '
10. Key according to one of Claims 7 ¢to 9,
characterized in that the control elements (9, 10) have
5 control faces (9b, 10b) which are flush with narrow sides
(7a) of the key (7). :




If an attenpt is nadhsSl&eﬁﬁEB%Qeﬁln@drot ary locking cylinder using a key

wi t hout the m)vable the rotor 1 will be bl by..the
turrt_)l er 15 even if t H
this tunbler 15 conta
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of t he key and cannot be jdgftected
radially inward. Wien the insert 6, tlunbl er 15 and bushi ng 13 argr?orgdu%g
froma hard material, e.g., hardened steel, the rotor 1 can jaljs ot ~be!
turned by force. Thus, when hi gh forces arge applied, only tHe thandle of the
key *can break off. If a key 24 according to FIG 3 has a Hore hole 33 at
a correspondi ng- posi KEY) ANDATYIINDER ZORA SAFETOIOX enent 9 or +0—the—turbler—
15 is not engaged with the insert 6 and the rotor

Abstract

The key has, in the shank, a continuocus bore (8)
in which two mutua.lly opposite control elements (9, 10)
are mounted, it being possible for these elements to be
moved inwards counter to the restoring force of a
compression spring (12) arranged in the bore (8). When
the key is inserted into a keyway (2) of the cylinder, an
additional tumbler (15) is raised by a control element
(10), the said tumbler engaging radially in a recess (6a)
of the stator (3). In the case of a key without a control
element (10), the rotor is blocked by the tumbler (15).
When using a key (2) [sic] according to the invention,
the rotor (1) can be turned, the tumbler (15) being
raised from the recess (6a) and the control element (10)
being moved radially inwards. After rotation through, for
example, 90°, a counter-bolt (16) of the stator (3) is
positioned by the tumbler (15). Eere too, if a control
‘element (10) is absent, the rotor (1) is blocked by the
counter-bolt (16).

(Figure 1)
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ms)ved" radially inward agai nst the reaction force of the pres

1eousi- ¢
sure spring 12

I n a correspondi ng manner. As can be seen, the rotary | ocking cylinder can

be actuated in a conventi onal

the i nventi on.

which l'acks the control elenment even if extensive force is applied.
the foregoing description and draw ngs r%p‘resent the preferred enbodi nents

of the present

t hat various changes and nodifications nay be made therein w thout
departing fromthe true spirit and scope of the present invention.

KEY AND ROTARY LOCKING CYLINDER
FOR A SAFETY LOCK

BACKGROUND OF THE INVENTION

I. Field of the Invention

The invention is directed to a key and a rotary lotking .

cylinder as well as to a key for a rotary locking cylinder with
an additional tumbler.

2. Background Art

The advantage of keys of this generic type is that the

control element arranged in the shank virtually prevents
unauthorized copying so that locking arrangements outfitted
with such keys are more secure. However, known keys of
this type, also called “mechanical keys”, are still subject to
various disadvantages and so have not achieved widespread
use, particularly as turning keys, in spite of their very high
security against copying.

. A key of this generic type is known, for example, from
DE-A-35 17 660. This key can be inserted into the key slot
of a rotary locking cylinder and has, in its planar shank, a
movable device by means of which an additional tumbler
can be moved into the releasing position. The movable
device of the key is formed by a projecting pin which can be
held displaceably in a pocket hole of the key. Also arranged
in the pocket hole is a spring which presses the pin outward.

- The pin is prevented from falling out by steps in the pocket

hole of the shank and at the pin. Projecting pins are generally
disadvantageous in a key, as the key easily becomes caught
on the pin.

Another key of this type having a pin which can be
displaced in a defined manner for the purpose of bringing
into line the additional tumbler in the shank is known from
U.S. Pat. No. 4,667,495. When the shank is inserted into the
key slot, the pin runs up onto an inclined plane or ramp
arranged in the rotor. The ramp displaces the pin radially and
the pin accordingly brings the additional tumbler into line.

manner with an appropriate key 7 according to
However, it is not possible to actuate the lock with a key

Wi | e

invention, it will be obvious to those skilled in the art
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is clained is:

Grooves or other recesses are required at the shank to allow
the ramp to reach the pin when the shank is inserted. In the
case of a flat key, these grooves limit the surface available
for control bore holes. Therefore, in practice, the pin must be
arranged as close as possible to the front end of the shank.
" One end of the easily displaceable pin usually projects out
at the shank so that the key can also become caught on this.

A key of this type is also known from EP-A-202 949. The
additional tumbler is likewise brought into line in this
instance by a pin which is displaceable-in a defined manner
in the key shank, resulting in the difficulties mentioned
above.

OBJECT AND SUMMARY OF THE INVENTION

The primary object of the present invention is to provide
a key and rotary locking cylinder of the generic type
mentioned above which does not require a recess on the
outside of the shank for a ramp arranged in the rotary
locking cylinder and which is nevertheless simple to manu-
facture and extremely secure against copying. This object is
met in accordance with the invention by a key and rotary
locking cylinder for a safety lock with at least one control
element which is arranged in the shank of the key and
cooperates with an additional tumbler of the rotor. The
control element is displaceable radially against the restoring
or reaction force of a pressure spring, for example. The
stator has a recess at its inner side in which the tumbler of
the rotor 3 engages by means of the action of the control
element. The tumblcr is movable radially inward against the
rcaction force when the rotor is rotated. A counterpin which
can bc brought into line by the tumbler is arranged at a
distance from the recess.

In the key according to the invention, the control element
can be exactly flush at the outside with a narrow side of the
key so that such a key can be distinguished from one without
such a control element only by careful scrutiny. If a copied
key lacks the control element, the tumbler of the rotor will
move out radially into the blocking position when the key

REPLAGEMENT SHEET
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1, A key and rotary | ocking cylinder having tunblers for a safety |ock

conpri si ng: a) a key having at |east one control elenent arranged in a
shank of said key, said control element being displace- able radially
against a restoring force of a pressure spring; and b) a rotary

| ocki ng cylinder having a rotor and a stator, said rotor having an
addi tional tunbler for cooperating T *%ith said control elenent of said
key, said stator having a recess at an inner side in which said

addi ti onal tunbl er of said rotor engages by neans of action of said

control elenment, said additional tunbler being nove-

- shank is inserted into the key slot. This prevents the rotor
from turning so that the lock cannot be opencd. If therc is a
bore hole at the outside of the key rather than the control
element, the tumbler of the rotor blocks the locking cylinder
when this tumbler reaches a counterpin in the stator after the
rotor is turned to a certain extent. Due to the absence of the
control element, this counterpin is not brought into line and
blocks the rotary locking cylinder by engaging in the recess

- of the rotor.

The rotary locking cylinder is comparatively simple and
can accordingly be manufactured at low cost. The additional
measures adopted with respect to the stator are compara-
tively simple, sincc a conical depression need only be
incorporated on the inside of the stator. The tumbler of the -
rotor can be a simple bolt which is guided into a pocket hole
of the rotor so as to be displaceable radially without spring
loading.

According to a further development of the invention, the
stator has an insert which has the abovementioned recess for
the tumbler cooperating with the control element. The insert .
can be manufactured in a comparatively simple manner from
hardened steel or hard metal so that protection against
forceful opening of the rotary locking cylinder is consider-
ably improved. ' '

For a better understanding of the present invention, ref-
erence is made to the following description and accompa-
nying drawings while the scope of the invention will be
pointed out in the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a cross section through a rotary locking
cylinder, according to the invention, with inserted key;

FIG. 2 shows a cross section according to FIG. 1, but after
the rotor has been rotated by 90°;

FIG. 3 shows a section according to FIG. 2, but withakey
lacking the control element; _

FIGS. 4a and 45 show a projected view and cross section,
respectively, through an insert; '

REPLACEMENT SHEET
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abl e"radi ally inwardly against the spring restoring force when said

rotor is rotated:; said cylinder also including a counterpin which can be
brought into Iine by said additional tunbler and which ~ is arranged at

a distance from said recess, wherein an i nsert having said. recess

whi ch cooperates with said additional tunbler is inserted into another
recess of said stator. 2. The Re§ and cylinder according to claim1,
wherein said insert is made froma hard netal . 3. The key and cyli nder

according to claim1l. wherein said insert is nade from hardened steel.

FIGS. 5a and 56 show a projected view and section,
respectively, through a stator housing; '

FIGS. 6a and 656 show views of a rotor;

FIGS. 7a and 76 show a partial view and section, respec-
tively, through a key according to the invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIG. 1 shows a stator 3 with a conventional steel sleeve
4 and a housing 5 in which a rotor 1 is supported so as to be
rotatable. Conventional pin tumblers (not shown in the
drawing) are brought into line by a key 7 inserted into a key
slot 2 of the rotor 1 and the rotor 1 can be turned to actuate
a lock (not shown in the drawing). The key 7 has pocket
holes appropriate for bringing these conventional tumblers
into line. However, the key 7 can also be a so-called serrated
key, in which case, of course, the rotary locking cylinder is
adapted accordingly.

As will be seen from FIGS. 5a and 35, the housing 3 of
the stator 3 can be produced from bars or plates 30 which are
soldered together. The plates 30 arc preferably made of
hardened steel. A semicircular recess 29 is provided at the
rear end of the housing 5 in the upper region, a curved insert
6 which is preferably made of hardened steel or hard metal
being inserted in the latter. The insert 6 has a conical pocket
hole 6a which cooperates with a tumbler 15 of the rotor 1.
In addition, the housing 3 has longitudinal slots 25 in which
are inserted slides or bolts 19, known per se. The housing
pins 16 are guided in these bolts 19 into bore holes 31 by
their springs 20. Such bolts 19 are known per se.

- The rotor 1 is provided with a radial bore hole 28 in which
is inserted a bushing 13 with a through-opening 14. A
tumbler 15 in the form of a cylindrical bolt or pin is guided
in the bushing 13 so as to be displaceable radially. The
bushing 13 is preferably made of hardened steel. The radial
outer end of the tumbler 15 has a conical surface 15a which
is constructed corresponding to the bore hole 6a of the insert
6. A cylindrical part 155 arranged at the other end of the
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4. The key and cylinder according to claim1. wherein said insert is

constructed in a curved shape. 5. A key and rotary | ocking cylinder
havi ng tunblers for a safety | ock conprising: a) a key having at | east
one control elenent arranged in a shank of said key, said control

el enent bei ng di spl ace- abl e radiaLly against a restoring force of a
pressure spring; and b) a rotary™l ocking cylinder having a rotor and
a stator, said rotor having an additional tunbler for cooperating

with said control elenment of said key, said stator having a recess at

an inner side in which said_additional .
tumbler 135 projects through or iato the opening 14 of the

_bushing 13. As will be seen from FIG. 1, the tumbler 15 is
pressed radially outward against the insert 6 by a control
element 10 when the key 7 is inserted in the key slot 2.

The key 7 preferably has two control elements 9 and 10
which are inserted in a continuous stepped bore hole 8 at the
front end of the key shank and are held in the positons
shown in FIG. 1 by a cooperative or common pressure
spring 12. The two control elements 9 and 10 are cylindrical
pins, each having a flange 9a and 10a, respectively, which
projects out radially. The flange 9a contacts a shoulder 8a of
the stepped bore hole 8 so as to prevent the control element
9 from exiting at the outer end of the stepped bore hole 8.
In a corresponding manner, the flange 10a of the control
element 10 contacts a sleeve 11 which is inserted into the
stepped bore hole 8 with a press fit. As will be seen, the
control faces 95 and 105 of the elements 9 and 10 lie exactly
flush with the narrow sides 7a of the key 7 in the positions
shown in FIG. 1. The mechanical control device with the
elements 9 and 10 and the pressure spring 12 is compara-
tively simple to produce and operates reliably.

The control elements 9 and 10 can be moved inward into
the stepped bore hole 8 to a limited extent against the
-reaction force of the pressure spring 12. The reason for this
movability will become clear from the following descrip-
tion. '

In order to actuate the rotary locking cylinder, the shank
of the key 7 is inserted into the key slot 2 in a conventional
manner. In so doing, the conventional tumblers (not shown
in the drawing) are brought into line by the conventional
bore holes of the key. In the arrangement shown in FIG. 1,
the tumbler 15 is also lifted by the control element 10 so that
it engages in the recess 6a of the insert 6. When turning the
key, the tumbler 15 is lifted by the control element 3 in a

- corresponding manner. Since the tumbler 15 and the control
element can be moved inwardly against the reaction force of
the pressure spring 12, the rotor 1 can be tumed with the key,
e.g. in the counterclockwise direction with reference to FIG.
1, in spite of the engagement of the tumbler 15 in the recess
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6a. Of course, this is only possible if the recess 6a and, in
corresponding manner, the surface 154 are constructed coni-
cally. thn the rotor 1 is tumcd, the tumbier 15 moves
inward radially until a planar cnd face 154 reaches the shear
line 27 bctween the rotor 1 and stator 3.

If an attempt is made to actuatc the rotary locking cylinder
using a key without the movable control clement, the rotor
1 will be blocked by thc tumbler 15 even if the conventional
tumblers are brought into line, since this tumbler 15 contacts
the shank of the key and cannot be deflected radially inward.
When the insert 6, tumbler 15 and bushing 13 are produced
from a hard material, e.g., hardened steel, the rotor 1 can also
not be turned by force. Thus, when high forces are applied,
only the handle of the key can break off.

If a key 24 according to FIG. 3 has a bore hole 33 at a
~ corresponding position rather than a control element 9 or 10,
the tumbler 15 is not engaged with the insert 6 and the rotor
can accordingly be turned provisionally when the conven-
tional tumblers are brought into line. However, after the
rotor 1 turns by 90° in the clockwise direction or counter-
clockwise direction, the counterpin 16 falls into the interior
of the sleeve 13 and blocks the rotary locking cylinder. In
this case, the rotor 1 cannot be tumned into the position in
which the lock is unlocked. When using a key 7, according
to the invention, provided for the rotary locking cylinder, the
- counterpin 16 is brought into line by means of the tumbler
15 and the rotor can accordingly be turned by an additional
90° into the position in which the lock is unlocked. In order
for the tumbler 15 to bring the counterpin 16 into line, the
pressure spring 12 is constructed so as to be thicker than the
pressure spring 20 which presses the counterpin 16 radially
inward. As is conventional, per se, the counterpin 16 has a
conical bore hole 23 which is constructed comresponding to
the surface 15z of the tumbler 15. The counterpin 17 which
is arranged on the opposite side and has the bore hole 22 and
the pressure spring 21 performs exactly the same function.
FIG. 2 clearly shows how the counterpin 16 is brought into
line by the tumbler 15 in the appropriate rotational position
of the rotor 1. When the rotor 1 is rotated out of this position,
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tunbl er of said

_ rotor engages by nmeans of action of said control
‘el ement, said additional tunbler being nove- able radially inwardly
agai nst the spring restoring force when said rotor is rotated; sai d

cylinder also including a counterpin which can be

sai d addi ti onal

hole in which is inserted a pressure spring which

opposite control
st epped bore hol

brought into |ine by

tunbl er and whi ch _ 4 s arranged at a distance fromsaid
recess, wherei n said shank of said key has a continuous stepped

e and

e.g. in the counterclockwise direction, the tumbler 13 is
deflected radially inward and the control element 10 is
moved radially inward against the reaction force of the
pressure spring 12 in a corresponding manner. As can be
seen, the rotary locking cylinder can be actuated in a
conventional manner with an appropriate key 7 according to
the invention. However, it is not possible to actuate the tock
with a key which lacks the control element even if extensive
force is applied.

While the foregoing description and drawings represent
the preferred embodiments of the present invention, it will
be obvious to those skilled in the art that various changes
and modifications may be made therein without departing
from the true spirit and scope of the present invention.

acts upon two
el enents, and wherein a sleeve is pressed into the

bore
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wherein a contr

ol elenment is guided into the sleeve. 6. The key and

cylinder according to clam-5-wherein each control elenment has a flange at

its inner end
respectively. H“

T R

What is claimed is:
1. A key and rotary locking cylinder having tumblers for
a safety lock comprising:

a) a key having at least one control element arranged in a
shank of said key, said control element being displace-
able radially against a restoring force of a pressure

‘spring; and

b) a rotary locking cylinder having a rotor and a stator,
said rotor having an additional tumbler for cooperating
with said control element of said key, said stator having
a recess at an inner side in which said additional
tumbler of said rotor engages by means of action of said
control element, said additional tumbler being move-
able radially inwardly against the spring restoring force
when said rotor is rotated;

said cylinder also including a counterpin which can be
brought into line by said additional tumbler and which
is arranged at a distance from said recess, wherein an
insert having said. recess which cooperates with said
additional tumbler is inserted into another recess of said
stator.

2. The key and cylinder according to claim 1, wherein said

insert is made from a hard metal.

3. The key and cylinder according to claim 1, wherein said

insert is made from hardened steel.
" 4.Thekey and cylinder according to claim 1, wherein said
insert is constructed in a curved shape

‘5. A key and rotary locking cylinder having tumblers for

a safety lock comprising:

a) a key having at least one control element arranged in a
shank of said key, said control element being displace-
able radiaily against a restoring force of a pressure
spring; and :

b) a rotary locking cylinder havmg a rotor and a stator,
said rotor havmg an additional tumbler for cooperating
with said control element of said key, said stator having

a recess at an inncr side in which said additional
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tumbler of said rotor cngages by means of action of said
control clement, said additional tumbler being move-
able radially inwardly against the spring restoring force
when said rotor is rotated;

said cylinder also including a counterpin which can be
. brought into line by said additional tumbler and whxch
is arranged at a distance from said recess,

wherein said shank of said key has a continuous stepped
bore hole in which is inserted a pressure spring which
acts upon two opposite control elements, and

wherein a sleeve is pressed into the stepped bore hole and
whercin a control element is guided into the sleeve.
6. The key and cylinder according to claim 5, wherein
each control element has a flange at its inner end, which
flanges contact a shoulder and said sleeve, respectively.

* * % A% *

REPLACEMENT SHEET

09 JUN 1997




REPLACEMVENT SHEET 0

g JUN 1997

- 10 -

KEY AND ROTARY LOCKING CYLINDER FOR A SAFETY LOCK

ABSTRACT

A key and rotary cylinder for a safety lock are disclosed. The
key has in its shank a continuous bore hole in which two
opposite control clements are supported. These control ele-
ments are movable inwardly against the restoring force of a
pressure spring arranged in the bore hole. An additional
tumbler is liftced by a control element when the kcy is
inserted into a key slot of the rotary locking cylinder. This
additional tumbler engages in a recess of the stator. When
using a key without a control element, the rotor is blocked
by means of the tumbler. When using a key according to the
invention, the rotor can be turned and the tumbler is lifted
out of the recess and the control clement is moved inward
radially. After turning by 90°, for example, a courterpin of
the stator is brought into line by the tumbler. In the abscnce
of a control element, the rotor is blocked by the counterpin
in this case as well.

Figure 1.
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