1 5 Reversible Keys for Profile Cylinders 10 The present invention
pertains to reversible keys for profile cylinders in accordance with the
preanble of the main claim 15 The idvention further concerns a system of
reversi ble keys and a system of assigned profile cylinders in accordance
with the preanble of claim5 as well as profile cylinders and reversible
keys in accordance with the preanble of claim8. Fundanentally, the
invention derives froma reversible 20 key, which is also referred to as a
flat key and which is used for |ocking an assigned profile cylinder. Such a
reversi bl e key has notches of various cut depths on both its narrow edges,
whi ch serve to align the pin tunblers provided in arowin the profile
cylinder so that the lock 25 cylinder can be actuated. Wth such a
reversjble key it is inportant to the invention that both narrow edges of
the k shaft are provided wth notches having a laterally reversed
arrangenent so that the reversible key can be inserted in the key channel
of the 30 lock core in the two possible insertion positions offset by 180
degrees with respect to each other, referred to in this application as key
turning positions. Such reversible keys fromthe applicant are known, for
exanpl e, fromEP 1 sRevensifle Bevs forhBeaptle SldR{ers 199 39 734 Al a
reversi bl e key is known, on which on both broad sides of the key shaft
recesses are provided beginning fromthe key tip and extending a distance
towarf) the key grip. 5 These recesses serve to align additional pin tunblers

The present invention pertains to reversible keys for
profile cylinders in accordance with the preamble of the main
claim.

15 The invention further concerns a system of reversible keys
and a system of assigned profile cylinders in accordance with
the preamble of claim 5 as well as profile cylinders and
reversible keys in accordance with the preamble of claim 8.

Fundamentally, the invention derives from a reversible
20 key, which is also referred to as a flat key and which is used
for locking an assigned profile cylinder.

Such a reversible key has notches of various cut depths on
both its narrow edges, which serve to align the pin tumblers
provided in a row in the profile cylinder so that the lock

25 cylinder can be actuated.

With such a reversible key it is important to the
invention that both narrow edges of the key shaft are provided
with notches having a laterally reversed arrangement so that
the reversible key can be inserted in the key channel of the

30 lock core in the two possible insertion positions offset by
180 degrees with respect to each other, referred to in this
application as key turning positions.

Such reversible keys from the applicant are known, for
example, from EP 1 503 010 Al.



whi ch are actuated via an angul ar face diverting nmechanism when the
reversible key is inserted. These additional pin tunblers are | ocated on the
inner end of the lock cylinder and @orrespond in their design in 10
principle to the usual pin tunblers consisting of core pins and cylinder
pins as well as internediate pins. However, the shifting of the pin tunblers
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subt ask wi t hydeeghar aeker kBif€sg of the pin tumblers via the
aforementioned inclined surface pairings is likely to enable

t he task

actuation of the lock cylinder without catching only with the
15 aid of additional lubricant.

Moreover, two variations are possible with such control
pins, but no access authorizations in hierarchical order.

It is therefore the task of the present invention to

develop the reversible key known from EP 1 503 010 Al such

20 that in addition to improved copy protection an increased

number of variations 1is also possible in a hierarchical
arrangement.

The invention solves this task with the characteristics of
the main claim.

25 In addition to that, it is the task of the invention to
create access authorizations 1in at least two predetermined
hierarchical 1levels with the inventive reversible key in a
system comprising such reversible keys and assigned profile
cylinders.

30 The invention solves this task with the characteristics of
claim 5.

A further subtask of the invention is based on specifying
measures on the profile cylinder with which in addition to the
pin tumblers, which are themselves known, a blocking or

35 release of the lock cylinder is possible with an appropriately



of claim8. The invention is distinguished in that on one and the sane 5
reversi ble key, in addition to the usual notches on the narrow edges and
t he bore hol es possibly provided on the broadsi de of the key shaft for
aligning any pin tunblers arranged laterally on each broad side, an
additional contour cut is provided, which has the variation edges, which

accor di nget g irelhyefs ide diegt.ance fromthe key tip and geonetric
characteristics cannot be copied readily on conventional nachines.
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an additi copyi ng as we an additional scan tool to apply
the two 6’r?%ﬂ¥%ﬁ ‘edges 15 provided on a duplicate key. Both variation
edges nust therefore be produced for a conpatible duplicate key in
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an additional scan tool to apply the two variation edges

15 provided on a duplicate key.

Both wvariation edges must therefore be produced for a
compatible duplicate key 1in accordance with the original
dimensions with respect to their absolute position on the key
and their relative position with respect to each other,

20 because otherwise it is to be assumed that the duplicate key,
which was possibly produced without authorization, will not
lock.

Moreover, the arrangement of two variation edges in each
case on each of the two broad sides of the key enables a
25 plurality of wvariation options, because each of the two
variation edges must be produced by itself with respect to its
distance from the key tip, its geometric characteristics and
its width, and nonetheless the relative positions of both
variation edges with respect to each other 1is also to be

30 considered.

The invention therefore results in the advantage that an
unauthorized copy of such a reversible key can only be
produced with considerable effort, so the inventive reversible
key actually provides considerably improved copy security than

35 the known systems.

The inventive reversible key therefore satisfies consumer
interests for greater copy security, particularly also because



The inventive reversible key therefore satisfies consuner interests for
greater copy security, particularly also because 4 the variation edges
shoul d preferably stand perpendiculardy on the broad sides of the key
shaft. The production of these geonetric characteristics by itself requires
a machining tool with its rotating axis 5 perpendicular on the broad sides
of the redersabiaikayedgeshsmsula eykiseslyddanagpbepén@ihiaregr sgspondi ng
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key, it is not ap arent whet her or not they are actually intended for the
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of unaut Ae¥ie®d key copies. |n addi t| on to that the two variation edges on
each broad side of the reversible key nmust be arranged laterally reversed
20 of each orhere wit his espetitageotethawd @OSsotH evdeattivhniedgeposnt i ons.
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their reversible keys are not suited for |ocking superordinate profile

cylinders. 30, Copsequent|ye the. | IVENEIQIALSC CEGAL 85arliiR 18R! k@PeL 0 add
cannot be overlooked during the subsequent production of an
15 (unauthorized) key copy, so that for this reason the measures
in accordance with the present invention already considerably
complicate the production of unauthorized key copies.

In addition to that the two variation edges on each broad

side of the reversible key must be arranged laterally reversed

20 of each other with respect to the two possible key turning

positions. This requirement implies an increased precision of
fabrication.

Moreover, the measures in accordance with the present

invention enable the use of such reversible keys and possibly

25 assigned profile cylinders in addition to already existing

master key systems, because although the inventive reversible

key is in fact designed to lock subordinate profile cylinders,

their reversible keys are not suited for locking superordinate
profile cylinders.

30 Consequently the invention also creates the option to add
possible improvements in copy security to master key systems
with existing profile systems.

For certain application scenarios, reversible keys of even

the lowest hierarchy according to EP 1 503 010 Al could be

35 made, while at least the reversible keys of the highest

hierarchy must have the characteristics of the present
invention.



possi bl e i nprovenents in copy security to master key systens wth existing
profile systens. For certain application scenarios, reversible keys of even
the | owest hierarchy according to EP51 503 010 Al could be 35 nade, while
at | east the reversible keys of the highest hierarchy nust have the
characteristics of the present invention. 5 Enbodinents are conceivable in
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and continues a distance in the direction of the key grip.

At the end of the second slot the second variation edge is
15 formed in this manner, while the variation edge of the first
slot originates from the end this slot facing the key grip.

The variation edges can run crossways, aslant,
perpendicular or even curved with respect to the longitudinal
direction of the key shaft. They must only cross the

20 longitudinal direction in some way so that when the reversible
key is inserted in the profile cylinder a stop edge on the
reversible key stands ready crossways to the direction of
insertion.

Nearly any arrangement of the variation edges in the
25 1longitudinal section is possible.

One optimal stop variation results, for example, with
variation edges which stand perpendicularly on the broad sides
of the key shaft in the longitudinal section of the reversible
key.

30 However, it 1is also possible to produce the variation
edges with a truncated cone cutter, for example.

The variation edges would then stand at a corresponding
angle on the broad sides of the reversible key.

There the geometry of the variation edges - seen in the



One optinmal stop variation results, for exanple, with variation edges which
stand perpendicularly on the broad sides of the key shaft in the

| ongi tudi nal section of the reversiblee key. 30 However, it is also possible
to produce the variation edges with a truncated cone cutter, for exanple.
The variation edges would then stand at a corresponding angle on the broad
si des of 1bheiveNaasi Bleetkey. -Thtball h®egaeonainpl cabnt ey VAsteEt | whtledges -

seen in the Goohongltudinal seghheng sbomldhe, ;GERNEAT Vo get ch wi th
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t he geonetr correspondl ng count er stops provi the profi

cyli nderpr?gﬂ]c?r G¥L1P2eHehi eve non-wearing interaction between the 5

vari ation edges of the reversible key and the assigned counterstops in the
| ock cyl i ndein ovederm kongcpéevednof-weéarmingasingeiriactioni betveen ptlaposed to
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t he ﬁﬁ)oss direction in each case aé |r?eht 15 he assi %ned variation
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between a 20 variation edge and an assigned stop extension within the | ock
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Variati0@x§éﬁ§¥§hsh%§tgn5§|§§§§ Eﬁ§x¥%§ E%%nhgi§ both stop extensions
are arranged one after another in the longitudinal direction
15 of the key channel and in the cross direction in each case at
the height of the assigned variation edge of the inserted
reversible key.

Since the variation slider is within a longitudinal recess

of the lock core, it can be displaced by interaction between a

20 variation edge and an assigned stop extension within the lock

core and thus be wused for actuating additional tumbler
elements.

The wvariation slider has a release recess for this
purpose, in which with corresponding axial positioning the
25 transverse extension of a locking bar can engage within the
longitudinal recess in the lock core so that the locking bar
can be moved from its lock position to its release position.

These measures therefore favor long-term non-wearing

interaction through a simple 1lock/release position without

30 gear mechanism transfer elements between the variation slider
and transverse extension of the locking bar.

Exemplary embodiments are specified for this.

It is also particularly advantageous that both the stop
geometry of the variation slider as well as the arrangement of

35 the variation edges are freely selectable in principle so that
reversible keys of the present invention in supplementing
existing systems can allow additional hierarchies to be



purpose, in which with correspondi ng axi al positioning the 25 transverse
extensi on of a | ocking bar can engage within the |ongitudinal recess in the
| ock core so that the |ocking bar cdanh be noved fromits |ock position to
its rel ease position. These neasures therefore favor |ong-term non-wearing
interaction through a sinple |ock/rel ease position without 30 gear
mechani sexbseasfaia aaerent scdeieerehbesyaidiall @Bqsl r&@intsandstragsver se
extensierQ{ the | ocking bar. Exenplary enbodi ments are specified for this.
It is also particularly advantageous that both the stop geonetry of the
variation slider as well as the arrangenent of 2 35 the variati on_edges are
freely sel ecFbl &35 BPREPPFE 48 PRAROSEV &PsiSBIFEak@y s o TEYRE SpPetent
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hi eraschiesrépdiRihg Preatied apdihactd iLaie ehdiferedti SaeHr idiyqeegui renents
just as meLg. For ghlscgytg sedt |§ﬁ5ro o%gg.go %ﬁkﬁ%ﬁ%hthenﬁ vgr5|ble
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respect i gepdi@dimalty ans/Or orseswdr t yntegiduaganeRéys sueh asoifOr wathimst er key
and inpogbggial§¥Q§&Q£9iﬂg&gl%ﬁ%ﬁt$r even individual keys to doors with
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speci al security requitenents. he invention will be explained in nore
det ai ] bel ow based on exenpl ary enbodi nents. These show in Fig. 1: a first
rbol) ront _oFHe nETFaRT BhLL (79 oD LogPraT 1o EdoBet AL IR GHGRREREnt - 15
Fig. |a: oa éxenmtiaryepbbddimemtsef the invention, second variation edge in

t he engagenent; Fig.2 a further enbodinent in accordance with Fig. 1; Fig.
2a a furtherrradwdinggntini N accordance with Fig. |a;

Fig. 1: a first embodiment of the invention, first
variation edge in the engagement;

15 Fig. la: a further embodiment of the invention, second
variation edge in the engagement;

Fig.2 a further embodiment in accordance with Fig. 1;

Fig. 2a a further embodiment in accordance with Fig. 1la;

Fig. 3 an embodiment for a reversible key of the highest
20 hierarchy;
Fig. 4 an embodiment for a reversible key of a differing

access authorization;

Fig. 5 an embodiment for a reversible key of lower
hierarchy;
25 Fig. 6 an embodiment for a reversible key of the lowest
hierarchy;
Fig. 7
to 9a interaction between a reversible key and an

assigned profile cylinder;

30 Fig. 10a
to 104 reversible key and 1lock cylinder, variation
slider and locking bar;
Fig. 1lla

to 11d examples of a variation slider;



Fig. 3 an enbodinment for a reversible key of the highest 20 hierarchy; Fig.
4 an enbodinent for a reversible key of a differing access authorization;
Fig. 5 an enbodinent for a reversibl & key of lower hierarchy; 25 Fig. 6 an
enbodi ment for a reversible key of the lowest hierarchy; Fig. 7 to 9a

I nteraction between a reversible key and an assigned profile cylinder; 30
Fig. 10a to #f¢ newersible key and | ock cylinder, variation slider and

| geking bar: §igy 1134 LEdisxanplanal 8 vatLa!! o aldidar: ofls R0 12a fo
12b interaction between a stop extension and a variation edge; Fig. 13a 5
to 13b interaction befAfd@hi8 st Fiext ension and a variation edge; Fig. l4da
to l4e furthgr,details for a reversible key, variation slider, stop

ext ensi ons 10 ? ofar, as nothing to the contrary is stat.ed, thg fol |l ow ng
description STV apgitesectorn a oo 0. FHEDf | SEES 1SRowA T r eber si bl
key 1. It is a reversidsliatikeny ¢&ge;an assigned profile cylinder 15 19. The
reversibl e kgféj'fj% designed as a flat key and can be

to 1l4e further details for a reversible key, variation
slider, stop extensions

10

Insofar as nothing to the contrary i1is stated, the
following description always applies for all figures.

The figures show a reversible key 1.

It is a reversible key for an assigned profile cylinder

15 19.

The reversible key 1 is designed as a flat key and can be
inserted in the key channel 26 of the profile cylinder in two
insertion positions offset by 180 degrees with respect to each
other.

20 Notches 6 of wvarious cut depths are provided in a

laterally reversed arrangement on both narrow edges 4 of the
reversible key 1.

The notches 6 have a laterally reversed arrangement with
respect to the two possible key turning positions because it
25 1is a reversible key.

The notches 6 serve to align so-called pin tumblers, which
are provided in the form of core pins, housing pins and
possibly intermediate pins in the profile cylinder.

In addition to this on the broad sides 5 of the key shaft
30 2 there are recesses 8 provided which extend from the key tip
7 a distance in the direction of the key grip 3.

The recesses 8 are arranged on the opposite broad sides 5
of the key shaft such that they are laterally reversed with
respect to the two possible key turning positions.



inserted in the key channel 26 of the profile cylinder in two insertion
positions offset by 180 degrees with gespect to each other. 20 Notches 6 of
various cut depths are provided in a laterally reversed arrangenent on both
narrow edges 4 of the reversible key 1. The notches 6 have a laterally

reversed a”ggﬂg@a{k‘h Wt Qe Fxﬁé’ezcécets%ﬁéhg é(!ﬁ 2%'a§'tet%8ydl e’}'eﬂg posi ti ons
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The recesses 81%fef%rra ed Qn & e7opp05|te broad sides 5 of the key shaft

such haPcFﬁ%§lare Ia?era?ly r &vBrded with respect to the two possi bl e key
turning positions. 9 Here each of the two recesses 8 has at |east two

di fferent vafPasiBeensideRtiZhey pURNRREARIEG HE HSLSTERTF cbXFIYeEEC0f t he
key shaf tar2asThe ttie vieey asheft edges thr erdspeependenthef longi arddnhér and 5
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| ongi t udi nal course of the profile ribs 10. 10 The first variation edge 12
is thfls | ocafbd ifaratfvasiatigmanedas sk2 ateathus whpreteheineeorfdrghri ati on

edge 13 itgansvémgedres tihe gerondche anseenge waireacibn Balgh trmansyerse areas
14, 15 ha%gggn &99%}%ﬂ%ngéc§£?Qh%gs%QrsgQﬂﬂkeggh other in the | ongitudina
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direction

Both transverse areas 14,15 have a longitudinal spacing 16

from each other in the longitudinal direction 9, so that each

15 wvariation edge 12,13 is able to cover another 1longitudinal
area in the key channel 26 of the profile cylinder 19.

This will be discussed.

The arrangement of the two variation edges 12,13 in
different transverse areas 14,15 means that they are also
20 accessible independently of one another.

The Figures 1 to 2a show various exemplary embodiments for
this.

In the case of Figure 1, after a particular depth of

insertion 1n the key channel, the first variation edge 12

25 encounters the first stop extension 28 assigned to it and

displaces this upon further insertion in its direction of

movement (see, for example, Fig. 13b), while the second stop
extension 29 has no contact to the second variation edge 13.

Since both stop extensions 28,29 are located on one and

30 the same part in the lock core 25 of the profile cylinder 19,

the gap between stop extension 28 and stop extension 29 is

maintained on the entire path which this part moves on by
means of the reversible key 1 during insertion.

Therefore individual control functions can be effected in



15 variation edge 12,13 is able to cover another |ongitudinal area in the
key channel 26 of the profile cylinder 19. This wll be discussed. The
arrangenment of the two variation edges 12,13 in different transverse areas
14,15 means that they are also 20 accessible independently of one another.
The Figures 1 to 2a show various exenplary enbodi nents for this. In the

case of Bh@useoililealch@indePaldi¢ill aihedeRisBiBie disErddeddntnphtie key channel,

the first_varjatiop edge . 25.encount.ers the first stop extension 28
assignede?%%i%ésghdgﬁg%%ﬁgéésb?h?%ﬁéhﬁgﬁhfurther insertion in its direction of

novenent (see, for exanple, Fig. 13b), while the second stop _extension 29
has no cont aCtIWESt Hé $8€oRE ¢Rr BEi BRh e Jerns shewy G THESAREt STt ensi ons
28, 29 areatizddtoad edpeoh?, artbred@ the senmndamtianidmesdgecl3ceeeved of t he

profige eyliftd8hglipon (R GRBoREI MR &EORs £ €SI On 28 and stop extension
29 is naintaineg on the entire path which this part noves on by neans of

the reversibl.e key 1 during insertion. Therefaore individual .cont

functions cah'be g?f etg‘[eéa i IMERES p_t‘;BFi If':lrcg);l i ndE TOCHS Oflhe£%ossi bl e

di spl acehresiepatirhaskedath dyberehewild | thepesafioncdusion. sRtgnFed | a and 2a
on the otheis hadbd @ponabiyl sRéngeddridstvarvati @i i @yeedge ih2 theheeess t he
second vggiation edge 13 serves 5 for acting upon the second stop extension
29. Thus in these enbodinents the first stop extension 28 passes unchecked
ton ere, while the second stop extension 29 is acted upon by fhe second
variﬁr?on edge ¢ EACPHL RS & t8b§9e$h@ﬁhlﬁhFh8eﬁﬁﬁ%Hi ﬁ?§1ﬁpt%£2a.shomn,
the genethé¢ divaebitiiom ofedgehe MarlBatiisn edigenl2 tigdnsvessrowntd r arisyverse to
the |ongbigiti@hadi d8ddtQRNI90bS LR KRy shafd 22.

In the embodiment of Figure 1, the first variation edge 12
aslant to the longitudinal direction of the key.

15 In all embodiments, the second variation edge 13 runs
perpendicular to the longitudinal direction and in addition to
that in Figure 2 the first variation edge 12 does as well.

The geometric course of the variation edge 12,13 is thus
freely selectable in principle without departing from the
20 basic idea of the invention.

Both recesses 8 are applied at the key tip and
consequently weaken the cross-section of the key only in this
relatively unsusceptible area.

The recess in a laterally reversed arrangement in each
25 case is located on the back side and can be recognized by the
dashed contour.

Moreover, the figures show embodiments, for which each

recess 8 begins at the key tip 7 with a slot of constant width

17, to which a further slot of lesser width 17a connects in

30 the direction of the key grip 3. In this manner the variation

edges 12,13 are formed in each case by the end area of each
slot.

At the end area of each slot an edge area, is consequently
formed which runs transversely to the longitudinal direction 9



In the enbodi ment of Figure 1, the first variation edge 12 aslant to the

| ongi tudi nal direction of the key. 15¢In all enbodinments, the second
variation edge 13 runs perpendicular to the longitudinal direction and in
addition to that in Figure 2 the first variation edge 12 does as well. The

geonetri ¢ .CQULS f variaki on. edg 13.i.S sel.ectable in
principlgfwﬁ%ﬁoﬁfgdgpg?%inghséoﬁﬁ%ﬁg gg%%ﬁagﬁg i gg§8¥{%ﬁg$%%%§ﬁ§§on. Bot h
recesses 898 &2 fpllitedoabe t@WEFdti p and consequent |y weaken the

cross-section of the key only in this relatively unsusceptible area. The

recess in a Patelal 6§ revmrsed arararfgehenind nadectrages isase fuwthetat ed on

the back gideogichiCam RBiERCOMM 2L LY BhEas daRdraAnt @sbcn Mdrgaver, the
flgurgs show_e odlnen%ﬁ,l or which each recess 8 begins at the key tip 7

with 3 s S?gltg%%s]teé?ﬁt Width 17, to which a further slot of |esser width
17a connects in 30 the direction of the key grip 3. In this nanner the
variation ed§es rEEessear S f 8eREet9th edkhtélse By PRRIWGR abedf 2each

sl ot. At doreeepshdimeayotoebiduraddoni ahimddgdxanea, i s consequently forned

whi ch runs transversely to the longitudinal direction 9 11 of the key shaft

2 and whi ch ahl oygqfh@nPakbi CEhar, Vaniigatbon 3.800enbg Oh 13,d1Qube opr oduced.
Purely of _techni cal nanufachélg%¥ad antage i1.s a further eveloﬁnent in

whi ch” ealttPECHYT & ne/egsd Sd%%ﬁt?fyﬁx}:ﬁ‘ of PESIENY rFAeNGth 18. The
recedfes Fldegéxsed can thus be produced using a correspondingly configured
mlling fixture. In addition to that, Figures 3-6 show a system of

al toget her 4Thevengivlaakeysyf efoss-systesndfomsTicgnedepsihid &keyl@ncyl i nders.

accordance with Figures 3-6 have an arrangement of profile
ribs 10 prespecified by the manufacturer.

In this embodiment, the profile ribs 10 are formed in the
15 same manner with all reversible keys.

The individual reversible keys constitute a predetermined
hierarchy of the sort where the reversible keys of the highest
hierarchy 20 lock all profile cylinders, the reversible keys
of the lower hierarchy 21 1lock the profile cylinders

20 corresponding to this hierarchy as well as subordinate profile
cylinders, and the reversible keys of the lowest hierarchy 22
only lock the profile cylinders of the lowest hierarchy.

In this system at least the reversible keys of the highest
hierarchy 20 have recesses 8, which form at least two
25 different variation edges 12,13 independent of one another and
running transversely to the longitudinal direction 9 of the

key shaft 2.

Both variation edges 12,13 are accessible independently of
one another via the respective recess 8 beginning at the key
30 tip 7.

This means that each variation edge 12 is designed for
actuation of a stop provided in the profile cylinder
independently of the other variation edge 13 and vice versa.

Furthermore, both variation edges 12,13 of a broad side 5



The individual key cross-sections of the reversible key in accordance with
Figures 3-6 have an arrangenent of prgfile ribs 10 prespecified by the
manuf acturer. In this enbodinment, the profile ribs 10 are fornmed in the 15
same manner with all reversible keys. The individual reversible keys

constitute a. red%ta%r{r‘{%ned hi er%’chﬁvof t he sortﬁl\é\lhgre H}E reversible keys

of the hiagrheesl rers ?1?/ ]Zébt r(5-’1(:lk a %lfs(ﬁl Iaerr(‘f"f/1 e‘fs‘f’l ethreevé"rsi bl e keys

of the | R akieraped§s 2121 btkorhéhpr SpFkesidei Afertde2deyorstédbortdi ng to

t hi s hi enariehy iasnaeldiddlsuberd) naith peebete tewWhendenskepncuddiegr ever si bl e
keys of tﬂb‘%i‘t@ﬁﬁﬂ hierarchy 22 only lock the profile cylinders of the

| owest hierarchy. In this systemat |east the reversible keys of the highest
hi erar.chy 20 _have recesses 8, which fo at least two 5 different

vari ati on eddés 1£2F13Si hla%%req?ﬂléntt%SF 8%@%%3 hel® éfr?éfeFﬁ%’Pl]r%d(etyrsar? versely to
t he | ongitheditigihedrr déeranciy 020 t e pPkeyidsdafwith, thet afpaenentimmneddges 12, 13
are accessidthecentependenst y tak wRe daeidi@onvi @dddie 12spectihveadcacess 8
begi nni ng\_f(_jaste the key 30 tip 7. This nmeans that each variation edge 12 is
desi gned Tor  actuation of a stop provided in the profile cylinder

i ndependently of the other variation edge 13 and vice versa. Furthernore,
both variati 8§ SdGEEPEIIIRN off ath oBHFWSFe 3561 5h0HFe AL aTRERTHING | ateral Iy
reverlfed kaysangesreptrowiddd t wéthwmatehinagt inotchdges 12n13 ohatdmaliack si de of

the key shafdrs@a aMflrglimbiit NG tHe3rbherASY @agWkth respect to the two key
turning positions. 51t is thus inportant that at |east the reversible keys

f the highest hi hy_2Q b ided with the af L
char acter | st 18451 8L REV Y R FaY Fol Bkl 1o i lghen tdeieted

to the profile cylinders via their narrow edges.

In addition to this, the reversible keys of Figures 4 and
15 5 show lateral bore holes which serve to align corresponding
pin tumblers arranged laterally in the profile cylinder; the
reversible key according to Figure 4 operates a different pin
tumbler than the reversible key according to Figure 5 due to

the different axial position.

20 However, both 1lateral pin tumblers are actuated by a
reversible key according to Figure 3.

This reversible key therefore aligns the pin tumblers via
its narrow edges the same as the other reversible keys and
also the lateral pin tumblers according to Figures 4 and 5.

25 Furthermore, the reversible keys of Figures 4,5 and 3 have
a supplemental hierarchy.

The reversible key according to Figure 5 has a recess in
the sense of the characteristics of claims 1 to 4 with the
difference that only a single variation edge 12 is provided.

30 This variation edge can meet a correspondingly designed
stop in the profile cylinder and displace it until the key
stop 1s reached.

The superordinate keys 4 and 3 are likewise able to do so.

In additional, however, the key according to Figure 4,



As a conparison of the Figures 3-6 shows, all reversible 10 keys are
provided with matching notches 6 in gslaterally reversed arrangenent on
their narrow edges. Thus all reversi bl3e keys |l ock the pin tunblers
associated to the profile cylinders via their narrow edges. In addition to

this, the.reversible ke of Fi_gures 4 an 5 5 sh | at er.al re hol es
whi ch ser""\;léC o3l F’ﬁ e%%%/dﬁggﬁgnélgna iﬁ?’nafuo ers tzfr ?%Xr?é%c% Isét grggl F’y in the

profil e drtheervagipdionegdpsi b e We\chadéordraged o2 thf e Qfetlifes a
di fferentslpkn of ukkeert harithhel7eveandi bl ;n key pactoralilag t indérgive 5 due to

the diffefeRtigxi dlr PO t r@Per LLIOVRMET, sBOIPad Al ehals R dMEleRS are

act ua%ed ?‘é a .reversible kﬁ%\f according to Figure 3. This reversible key

t her ePor e 5FPgHS e PEPA LY ®ira its narrow edges the same as the

ot her reversible keys and also the |ateral pin tunblers according to

Fi gures 4 an8hss 28BofFuis heewroreachdse hvevdiesidsiverrihse okeyi @eqaslings and 3
have a suppregerd als, hi seadedyy. ptherr emer shhke key areeeding tfdrktgure 5 has

a recess Jar}iﬁgtt'&bﬁﬁed&%glgfﬁé%]&“e@%-rf@g&@”éti cs of claine 1 to 4 with the

difference t single variation edge 12 is provided. 30 This

vari ation ed%e can neet a correspondi ngl y._designed, stop .in the profile
cyl i nder andT8PfspgraeRd | Yariatiyon; (fdogey> dph; Sopeihedtakafe €iFErFor di nat e
keys 18 ardt8ratkat i &enilsie eabbenter do correspondiddilyi emahngdrbvenogr int he key

accordi ngne0 Birgff fe 4, cyhdndeki CnkS &LRAIREd At eabBoRakRY aGLordsng to

Figure 5, has _a, further varjation edge 13, which is |located at the end of

the sl otge8f“e]:5]scse]r°r\%i1§{lﬂl aifagfﬁal,etfﬁ‘ a particular insertion position of

the reversible key, activates a stop arranged 5 there in the profile

cyl i nder. ThiS8cBt®pkeys aewildr EReRREPIsy OPREAFRVRIHSsIie Lk eyowe < diogl
cylinders.

15 As a comparison of Figures 4 and 5 also shows, both keys
have a first variation edge 12 and a second variation edge 13.

In the case of Figure 5, however, the wide slot toward the
key tip 7 was extended as far in the direction of the key grip
3 as the slot of lesser width 17a on a key according to Figure
20 4 requires.

From this it is clear that the design of the two variation
edges 12 and 13 1is practically arbitrary as 1long as the
spacing between the two variation edges is maintained along
with the spacing of one of the variation edges from the depth

25 stop of the reversible key according to the requirement of the
stop extensions 28, 29 provided in the profile cylinder 19;
these will be discussed.

Moreover, Figure 3 shows the key of the highest ranking,
e.g. the master key.

30 This reversible key also has two variation edges 12,13 of
which the first variation edge 12 matches the variation edge
12 of the same designation in the subordinate keys of Figures
4 and 5.

The master key also exhibits the two lateral indentations
35 required to actuate the corresponding pin tumblers which are



to Figure 5, because prior to that the preceding first variation edge 12
becones effective. The second variation edge 13 which possibly takes effect
10 after that should encounter a coridéspondingly arranged stop in the
profile cylinder and displace it according to its geonetric |ongitudinal
geonetry. Such a key could therefore operate a special group of |ock

cyl i nder protbdeds ancamparpsofilef &y Dindess4 ford bhal sevehswsle bakhs keys have

a first variaii gdge nd ;3gsecond variation edge 13. In the case of
Figure 5, Eowevl{ebpt Eg&?ee slaot toward the key t|p 7 was extended as far in

t he dlrectlon of the key%Ie gsthe s| ot o set vmg_Fh 17 onakey
according to ¥ °T80" FiPefncrBE. VRFORTIHM © chﬁart 5 desi gn of
the two ¥&yi ai$ ondisdgesdl2tavgrd 3 the phacki céﬁry erdialy arbhags Ebag as the
spaci fig laebw@ﬂtédﬁesrtdw daddratioan iedgefe i&dmilat ajynedaat oegnnt t bet he

spaci ng ri.ati e ﬁﬁg h,2 top of the
reversible %%d g C%Egl %9 tltl%t tk%g rgggl}?rrd; glfe s st gpéeé;t ensi ons 28, 29
provided in the profile i nder 19; these wi |l be discussed. Mreover,

Figure 3 showeis H‘éearPé‘"ththﬁlée Maptest KPUMEIRFIing, §° FH8fast éf kBy. 30 This
rever si bifeckeydesligoefiastd wdovhr itdtd onrefiges t2]iddeds wfii cthe h&efsr st

variati oacegﬁ@lr% f@tﬁfg%&etshe; Vzﬁ{d ag %htec}q& thée Qﬁtﬁelie wATR deslgnation in
the ?g E}dl Qat ?’é teIguL i’” 11 n§r§te o % gl SO e>éh| bits the

SF et tl%?‘% Fequi7edst o agtntciat T hé“EBrTeshondir g pin
tunbl er s exheRHian e 284 ipr o?h%leopliﬂfltlﬁe prbindex cyPi ndbrs they ttheskeversibl e
keys acgardatiprd cedggules 4nanstder Hurt hiar Mos e bet hblzecanddyarthasi on edge
13 1n th%igﬁéﬁ@rhindrance in all profile cylinders 19 of the entire

master key system, its second variation edge 13 extends so far

15 in the direction of the key grip 3 that at least the greatest
length used in this master key system is reached.

The Figures 7 to 9a show the interaction between the
master key according to Figure 3 and an associated profile
cylinder.

20 For reasons of clarity the so-called variation slider 27
(which is still to be discussed based on Figures 10 to 14) is
omitted.

However, the variation slider is the subject of Figures 8,
8a.

25 The Figures 8,8a. correspond to sectional views along the
line VIII - VIII according to Figure 7.

Accordingly, Figures 9, 9a correspond to sectional views
according to the line IX -IX in Figure 7.

The reversible key 1 is completely inserted in the key
30 channel of the lock core 25.

The profile cylinder 19 has 1in its base area 23 pin
tumblers 24 arranged in a single row, which consist of
cylinder pins and core pins in a familiar manner.

These pin tumblers are aligned by the notches 6 of the



key is displaced toward the back far enough that the 5 associated stop
extension in the profile cylinder cannot be reached by any of the keys
according to Figures 4 and 5. This méans that the master key according to
Figure 3 is in fact designed to |lock the profile cylinders of the keys
according to Figures 4 and 5, but not the other way around, 10 because the
mast er kegvalrsiayls addygns ldrate@sprcthyeksy ophargidlens ahaz8 thayt Aeeprofil e

cyl i nder 1b,ubd L1 st oaklatinn sdaf 1 4 ofélefbar shbnt oobe abl e to

do this out hindrance 1 n a i nders 19 of e entire naster
key syst ERF +9S° S8&6nd°vari ati on edge 13 extends so far 15 in the direction
of the key grip 3 that at |least the greatest Ilength used in this master key
systemis redeh&tis ThhesPegr eseffenancga ishavadehetd ntlee aétalon bEt Been t he

mast es kgytaccording to Figure 3 and an associated profile cylinder. 20 For
reasons of clarity the so-called variation slider 27 (which is still to be

di scussed ba iqur L i 111 ed. , e iation
slider is thgggﬂ%}gf&&éf Sﬁle g];%?éeo;b%?)e%g?sé}?#hgﬁﬁi HE&?S@%_,SS;SQ g}é?!ri espond to
sect i onalthgi 8GEeSHh S thiwe Bi fensrait -depth TaQ¥sF dE]H% T SR

Accordi ngBy, Figures 9, 9a correspond to sectional views according to the
line I X -IXin Figure 7. The reversible key 1 is conpletely inserted in the

key 32 C_han@?é @%p@l’heIélde@ktH@rﬁagéseEh%_ prsofiid eea@h\lNihda@%r 1%9,sh%tﬁaﬁ]p its base
area [ umpl. er arranged_in a.single.raw, ich consist o
cyliﬁéer%ﬁgﬁst%ﬁ1 hig eﬁfﬁ%g?ﬁghofaﬁkﬁi%%y ﬂﬁ%?X(These pin tunblers are
aligned by the notches 6 of the 15 reversible key 1 located in_ the key
channel so t B&%C¢ helye a¥ecesses 8 are located in the area of the key

tip 7, the stability of the reversible key 1 is limited only
in an insignificant way for practical projects.

It is important that a variation slider 27 is provided in
15 the lock core 25 of the profile cylinder 19, which has two
stop extensions 28,29 in the longitudinal direction 9 of the
key channel 26 one after the other and in the transverse
direction 11 arranged at the height of one of the variation
edges 12,13 of the inserted reversible key 1 which project
20 from one side into the key channel 26 and that the variation
slider 27 can be axially shifted within a longitudinal recess
30 of the lock core 25.

This is described in more detail based on the figures 7-8a
in conjunction with figures 10 to 14.

25 In this regard the figures show a lock core 25 at the
inner end of which a longitudinal recess 30 is arranged, which
faces the lock bit of the profile cylinder 19.

Within the longitudinal recess 30 there is an axially
movable variation slider 27.

30 The variation slider 27 has an axial 1length which is
shorter than the length of the longitudinal recess 30.

Therefore the variation slider 27 can be moved 1in the
longitudinal recess 30 within the length difference.

The longitudinal recess is laterally tangential to the key



| ocated with their separating joint in the rotation plane of the |ock core
25. In this respect, reference is nade to the state of the 5 art.

Furt hernore, one recogni zes based onléhe Figures 8,8a that the recesses 8
have a constant depth T over the entire length 18. The depth T of the
recesses 8 is in each case less than 10 half the thickness of the of the

key shaf thZanddi P66 bBesHRGEPSREi SurdAyl eaat egliidy Bheaarea of the key tip 7,
the stability of the reversible key 1 is |limted only in an insignificant

f t 27 i
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stop ext Bh&RGHE 280 2dhen Yaelatdngi t?ﬂdﬁdﬁgl 4 r@EPP%ﬁt 181t°t Hée kKESY channel 26

one afterchétmelot her and in the transverse direction 11 arranged at the
hei ght of one of the variation edges 12,13 of the inserted reversible key 1

whi chs pr oj ecm@%édﬁ)re;&@ﬁs%ﬂ@ 2O the %@Yaﬁ@é@nﬁh @&pe&nq)otshaaoﬁ!ﬂe

vari ation er can b i all shifted mnth itudipnal recess 30
of the Iockég%re 2§¥1 fg‘g%scr¥88d%|n%ho h ?C%égé'rlag%%e figures

7- 8a ne@@ﬁﬁtﬁﬁﬁﬁin?ﬁmqﬂﬁ ﬁ?g@?%&blﬁ)ﬁﬁy P&SSZBYIﬁu¥¥ﬁ%;4ﬂ§§éﬁé°@hénflgures
shom1a | enk le®f ehahnal 2de inner end of which a |ongitudinal recess 30 is
arranged, which faces the lock bit of the profile cylinder 19. Wthin the

| ongi t udi nal TE SERES . thery ce%sag'u%ﬁlzleﬁ ﬂé%@?i@lé/afaé@t EOF %hmer 27. 30
The ¥ rlatlﬁn sl g S an a
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| ongi t udgngplrdecens arliad@makhyatangerbivaldtend heckeyit.

The extension path depends on the arrangement of the
variation edges 12,13 concerned on the reversible key 1.

15 Because the wvariation slider 27 furthermore faces the
insertion direction of the reversible key subject to the
initial load of a spring 31, it always assumes the preferred
position shown in Figure 10a as long as it is not actuated by
an inserted reversible key.

20 In this initial position one of the two stop extensions
28,29 interact with the inserted reversible key.

If the reversible key corresponding to Figure 6 does not
have the inventive recess 8, the variation slider 27 will be
technically displaced without functioning and the respective

25 profile cylinder 19 is not released.

If, on the other hand, it has a stop extension 28,29 set
up for one of the two variation edges 12,13, the wvariation
slider corresponding to Figure 10c will be shifted so that it
can release a locking bar 33 corresponding to Figure 8, 8a.

30 As Figures 8,8a and lla to 4 in particular as well as 1l2a
and ¢ to g show, the longitudinal recess 30 in the lock core
25, which receives the variation slider 27, 1is crossed by a
secantial recess 38 in the lock core 25 for this purpose.

The wvariation slider 27 has a release recess 32 at a



16 channel 26, as shown particularly in Figures 8, 8a. There two stop
extensi ons 28,29 that are permnentl attached to the variation slider 27
project into the key channel. 5 The stop extensions 28,29 are arranged in
upper positions of the key channel 26 where the first and the second

er | of 't 26 uf t and the second
'he key Brafnannydsaivodls WIchTRAIE & ERYGRESSCRE U 0ol 6 key for this

10 profile cylinder 19, one of the two variation edges 12,13 will neet the

assi gned st off exPéfsissRses, Ut aRBleFF] hFeChBhndl I spl SR&ahdadh¥ i ati on
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of the ¥atidtianyedgesnhedotd concersned on the reversible key 1. 15 Because
the variation slider 27 furthernore faces the insertion direction of the

revergi ble key, subject to the .initial Load of a sprin , 41 al ways
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act uat edtB§re.an inserted reversible key. 20 In this initial position one of
the two stop extensions 28,29 interact with the inserted reversible key. If
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Then the lock core 25 of the profile cylinder 19 can be
15 freely turned.

It can additionally be stated that the locking bar 33 can
also be acted upon by a spring 36 towards the housing of the
profile cylinder 19, which preferably is applied approximately
in the center of the locking bar 33.

20 Additionally the Figures 7 and 9,9a show the interaction
of the reversible key 1 as per Figure 7 with the complementary
locking pins in Position IX - IX as per Figure 7.

The locking pins are intended to insert with their ends
pointing to the key <channel 26 in the corresponding
25 indentations of the reversible key 1.

If the reversible key 1 does not have these indentations
in the right place corresponding to Figure 4-6, there is no
access authorization for this profile cylinder 19.

Consequently, the locking pins 39 in their position as

30 shown in Figure 9, in which they are not inserted in a
corresponding indentation in the reversible key 1, prevent the
locking bar 33 from extending out of its indentation in the
housing of the profile cylinder 19 via a common contact
surface to a corresponding transverse extension 34a of the

35 locking bar 33, so that any turning of the lock core 25 is



secantial recess 38 in the |ock core 25 for this purpose. The variation
slider 27 has a rel ease recess 32 at 1@ 17 predet er m ned poi nt whi ch engages
with the recess 38. In this sense the rel ease recess 32 is a secantially
oriented extension of the recess 38, which |likew se runs secantially in the

| ock corerggluééé\transverse extension 34 of a locking bar 33 is run there.

The transverse extension 34 of the | ocking bar 33 can, given the
correspondlng allgnnent of the release recess 32, insert into the latter,
so that the FbcKIMPUSAr 88 WREYATSidleo XRYiall y HaScatBa i #PRHERVEI nder

surface 3hdbetaiciem tone ikeckroabrsid2s Santdhé hodkingi pgnofan hiemgeref iihe cyl i nder

19, can they wBe1! hhiednaut ogkify CLF eSPORHNGs NRNRIMeAg34£WRRE the | ock
core 25 i.s urned Then the lock core 25 of the profile cy?lnder 19 can be

15 frdel yoFirfef 4 can additional ly be stated that the iocking bar 33 can
al so be acted upon by a spring 36 towards the housing of the profile
cyl i nder 19, IﬂhﬁéﬁofgéﬁQﬁzﬂﬂ%h|Q#eaGGWPéH1%$prEﬁﬁﬁﬁn%ﬂ%ﬁlmgnPﬂﬁé €8RAter of the
| ocki ng ar SdovidedAddingignabky milieiblgur e 7pandi&%a show dreeridat eraction

of the r%\é?iétp&? &Y adc@Ss pa‘?fthokg%t?l s atshY(léff conpl enentary | ocking pins

in Position I X - as per Figure 7 |ng pins are intended to insert
with their ends Qinting to the ke channel in {h corresponding 25
i ndent ati ons1Bf AR tL80erd bFBIRkey F19UT$S ¢ fe ?%v3P3| W KBy SPSFI8L not have
t hesé0i ndeataté oits parhithbari ght place corresponding to Figure 4-6, there is
no access authorization for this profile cylinder 19. Consequently, the

| ocki ng pi nsTR8 ilrbcucmﬁgr wesi tyoiag 30 showndenthtgew e 39, éf whkch they
are not |ns rrtl

£ Lnd profile cylinder 19.
The indentation is formed in such a way that with the
longitudinal recess 30 of the variation slider 27 aligned in
15 release position, i.e. if the transverse extension 34 can
retract into the release recess 32, the locking bar 33 is
lifted out of the indentation 37 when the lock core 25 is
rotated so that the lock core 25 can be turned freely.

If in addition to that the reversible key 1 according, for

20 example, to Figure 6 has no recess 8 on the key tip 7, this

leads to a displacement of the variation slider 27 according

to Figure 10b up to the back stop, which technically does not

result in a release of the locking bar 33, because the release
recess 32 is not congruent with the transverse extension 34.

25 Consequently, the lock core 25 cannot be turned.

The representations according to Figures 10c and/or 104
show possible release positions, in each case dependent on the
position of the release recess 32, which is achieved with
complete insertion of the reversible key 1.

30 In order that, for example, one and the same variation
slider can be moved into release position by different keys
with differently designed recesses 8, the release recess 32 in
the wvariation slider 27 could, for example, be made
accordingly long or a separate release recess 32 could be

35 provided in the variation slider 27 for both positions in



correspondi ng indentation in the reversible key 1, prevent the | ocking bar
33 fromextending out of its indentatgon in the housing of the profile
cylinder 19 via a commbn contact surface to a correspondi ng transverse
extension 34a of the 35 |l ocking bar 33, so that any turning of the |ock core
25 is 18ea95684¥$ed' I f however the reversible key 1 has the applicable
indentation on1ts broad side 5, the locking pin can insert in this well
and the | ocking bar 33 enables the turning of the 5 Ilock core 25. In
accor dance WHEh2EHECFRY it itdH S t FdgBT D ckihgtDi hsSEAh IBETFFoVIEEEE singly or
mul ti pl yofi mapertsloukdectioedpraviideion sgliigleren2 or access aut hori zations as
well. In addition to this, Figures 8 to 9a show a special 10 feature in
Fﬁm cu:c ar. r'fhi@_ ! g@i@ff@:tﬁ%ﬁ 3_%f3i kfiel NsBp | NELTErilons 3§8ﬁf bhe oﬁﬁutsi ng. ﬁf
e peofi nde : . l.nden | 1s for. in_suc y.that wi
the "PongCrearHaI® r5e88s 3ot | Ao e adron SRR AR T s
rel ease P6BiLEFYh,10 t8e FigurRs fl2ankvadiidsd3éxPensi on 34 can retract into the
rel ease recess 32, the locking bar 33 is lifted out of the indentation 37
when the | ockigwre 24 iis a otisvedfsohé hedridtd ohockider e225aaanrdiiegt ur ned

freely. It thg@ddilhicor iR gk, the reversible key 1 according, for 20
exanple, to Figure 6 has no recess 8 on the key tip 7, this leads to a

di spl t.of t iati. lider, 2 . di to Fi 10b to th
back ot op.  WRRESTORhATEG T4/ G0dS nad PUEUR FROZRT PSLEH 0 ORE | ocki ng.

bar 38, Isechicrs t Beckheltbate ondEcese 32 | shqostepngrtensions h28 he2fr ansver se
ext ensi oAnddradd: Gansaguesity , witdke cneckr ceie 2 carnatide ddgegsedz, The

representgtions according to Figures 10c and/or 1Gd show possible rel ease
positions, 'in each case dependent on the
In this regard a comparison of Figure 1llc and d shows that
the spacing of the effective areas of the variation edges 12,
15 13 can be varied with the dimensions of the variation slider
27 unchanged.

This also applies for the respective profiles of the stop
extensions 28, 29 as is apparent from Figure 11b.

It shows a truncated cone profile for the first stop
20 extension 28 and on altogether rectangular profile for the
second stop extension 29.

As a comparison of Figures 12 and 13 show here, the
truncated cone-shaped stop extension 29 fits into a
correspondingly shaped recess 8 of the reversible key 1, while

25 the rectangular stop extension 28 only fits in the
corresponding recess 8 of the reversible key 1, which is also
designed to be rectangular.

Further embodiments for the arrangement and profiling of
the stop extensions 28, 29 are found in Figures 1l4a to g.

30 The embodiments shown there bear the same reference
numbers as the previously shown embodiments and make clear
that both the functional lengths of the variation slider, the
stop extensions and recesses as well as the position of the
release recess 32 can vary in size and number.



position of the rel ease recess 32, which is achieved with conplete
insertion of the reversible key 1. 3Gyl n order that, for exanple, one and
the sane variation slider can be noved into rel ease position by different
keys wth differently designed recesses 8, the release recess 32 in the
variation slider 27 cq .for exanmpl e, he de__accordingly long or a
separate [elggge %E%e§§£§§”¥%h‘% be 35 5?5v?%g T t%g'vggiéfiqﬁgglider 27
for bot h9B6sLeswrRs | fpridheatafergsee PHNRRKS tShawt &-hees appilguiesal la to d
show di veogeeyp@vwhingomauaetr ousl y executed variation sliders 27. The
interaction of the stop extensions 28, 29 on 5 reversible keys 1 with
differently designed recesses 8 is depicted in the Figures 12a/b and 13a/b.
Figure Ilais a view of the variation slider 27 according to Figure llc
from bel ow. The stop extensions 28, 29 have different profile cross- 10
sections such that only one of the stop extensions 28, 29 interacts in each
case with one of the two variation edges 12, 13. In this regard a
conparison of Figure Ilc and d shows that the spacing of the effective
areas of the variation edges 12, 15 13 can be varied with the di nensions of
the variation slider 27 unchanged. This also applies for the respective
profiles of the stop extensions 28, 29 as is apparent fromFigure |lb. It
shows a truncated cone profile for the first stop 20 extension 28 and on

al toget her rectangular profile for the second stop extension 29. As a
conparison of Figures 12 and 13 show here, the truncated cone-shaped stop
extension 29 fits into a correspondingly shaped recess 8 of the reversible
key 1, while



25 the rectangul ar stop extension 28 only fits in the corresponding recess
8 of the reversible key 1, which is also designed to be rectangul ar.

Further enbodi ments for the arrangeng¥t and profiling of the stop
extensions 28, 29 are found in Figures 14a to g. 30 The enbodi nents shown
there bear the sane reference nunbers as the previously shown enbodi nents
and nmake clear that both the functional |engths of the variation slider,
the stop extensions and recesses as well as the position of the release
recess 32 can vary in size and nunber. 20 For the enbodi nents shown in
Figures 14a to g, the disclosures for the reference nunbers shown there
apply in a corresponding manner. 21 5 Drawing reference list 1 Reversible
key 2 Key shaft 10 3 Key grip 4 Narrow edge 5 Broad side 6 Notch 7 Key
tip 15 8 Recess 9 Longitudinal direction 10 Profile rib 11 Cross direction
12 FiPst variation edge 20 13 second variation edge 14 First transverse

area 15 Second transverse %&%@in&i§éf¥¥%5Egdi{Eﬂ spaci ng

1 Reversible key
2 Key shaft
10 3 Key grip
4 Narrow edge
5 Broad side
6 Notch
7 Key tip
15 8 Recess
9 Longitudinal direction
10 Profile rib
11 Cross direction
12 First variation edge
20 13 Second variation edge
14 First transverse area
15 Second transverse area
16 Longitudinal spacing
17 wWidth

25 17a Smaller width
18 Length
19 Profile cylinder
20 Reversible key of the highest hierarchy
21 Reversible key of a lower hierarchy

30 22 Reversible key of the lowest hierarchy
23 Base area

24 Pin tumbler



17 width 25 17a Smaller width 18 Length 19 Profile cylinder 20 Reversible
key of the highest hierarchy 21 Revgﬁsible key of a | ower hierarchy 30 22
Reversi bl e key of the | owest hierarchy 23 Base area 24 Pin tunbler 22 25
Lock core 26 Key channel 27 Variation slider 28 First stop extension 5 29
Second st,ep e{%ggsion 30 Longitudinal recess in 25 31 Spring for 27 32

core | . .
Rel ease récess 3" Locki ng bar 10 34 Transverse extension 34a Transverse

ext ensi ong 35xEyl tmgateisurface 36 Spring for 33 37 Indentation 15 38
Recess in 25 39 Locking pin T Depth 23 5 Patent Clains 1. A reversible key
(1) for profiVarégtionerldderg), in which the reversible key (1) is provided
on both 5%5 n@&;gg/s&%)%g 8§s£§Q with notches (6) of various cut depths in a
5 29 Second stop extension
30 Longitudinal recess in 25
31 Spring for 27
32 Release recess
33 Locking bar
10 34 Transverse extension
34a Transverse extension
35 Cylinder surface
36 Spring for 33
37 Indentation
15 38 Recess in 25
39 Locking pin

T Depth



| aterally reversed arrangenent with respect to the two possible key turning
positions and with which on both br@3d sides (5) of the key shaft (2) there
are recesses (8) provided which begin at the key tip (7) and extend a 15

di stance toward the key grip (3), characterized in that each of the two
recesses (8) forns at least two different wvariation edges (12,13) which are
i ndependent of one another and run transverse (11) to the | ongitudinal
direction (9) of the key shaft (2), said variation edges 20 both being
accessible fromthe key tip (7) independently of one another via the
respective recess (8), and in that both variation edges of the one broad
side correspond in a laterally reversed manner wwth the two vari ati on edges
of the other broad side with respect to both key turning 25 positions. 2.
A revérsible key (1) according to claim1, characterized in that the

vari ation edges (12,13) of eachE;S%ggscé%%$ extend in different transverse

areas (14, 15) of the key shaft a | ongi tudi nal spacing (16)
fromone 30 another in the longitudinal direction (9). 3. A reversible key
(1) according to claim1 or 2, characterized in that each recess (8) begins
on the kéy & gey?ysibich keys|@0 dPrconsfalr wildndefs7)18b wh ofhighs| ot of
:cesser W dtﬂtﬁy&)ex%@@mamaslkégd i1n that ptbeivat i ahi %t?35it%d9&6rd rok2, 13) ar;a
or at t n each.s ) eversible key Lng.to one o
themélgai ns 1%td§e93?(4éh§?l§c eI?clgtzcérl 5 ﬁ(({)ha&r el‘é,% l?%cegsé(gfgﬁ%s %ncgnstant 24
depth over itgteRai¥e FERGEFR] 18Framyengniy stidh of S¥R&FS stBI EDReyd (1) for a
system of assiogattle pkeli |@ureyhgndeyssit(d83 wnkh wittar wangement fthprofil e
! bs (10) %gz_%gs%ﬁasg W{tgme@ %ﬁe%ggt UheFe 331 dehbPS §PLMOGssdsndi vi dual
€y Cross_se%SBOgibviégd ¢ﬁﬁcﬁwﬁgggilatet§gyiey tip (7) and extend a
15 distance toward the key grip (3), characterized in that
each of the two recesses (8) forms at least two different
variation edges (12,13) which are independent of one
another and run transverse (11) to the longitudinal
direction (9) of the key shaft (2), said variation edges
20 both being accessible from the key tip (7) independently
of one another via the respective recess (8), and in that
both variation edges of the one broad side correspond in a
laterally reversed manner with the two variation edges of
the other broad side with respect to both key turning

25 positions.

2. A reversible key (1) according to claim 1, characterized
in that the wvariation edges (12,13) of each recess (8)
extend in different transverse areas (14,15) of the key
shaft (2) and have a longitudinal spacing (16) from one
30 another in the longitudinal direction (9).

3. A reversible key (1) according to «claim 1 or 2,
characterized in that each recess (8) begins on the key
tip (7) with a slot of constant width (17) to which a slot
of lesser width (17a) connects and in that the variation

35 edges (12,13) are formed at the end of each slot.

4. A reversible key (1) according to one of the claims 1 to
3, characterized in that each recess (8) has a constant



(1) and profile cylinders (19) provide access authorizations in a
predeterm ned hierarchy in such a way that the reversible keys of the

hi ghest hierarchy (20) lock all pro24le cylinders, the reversible keys of

| ower 10 hierarchy (21) lock profile cylinders of their hierarchy or a
subordi nate hierarchy and reversible keys of the |owest hierarchy (22) |ock
only the prodégth oykintles semfiret bendtowads) hi erarchy, characterized in that
in this system at |east the reversible keys of the highest hierarchy (20)

15 are pBOV'deéiyéMénh Jﬂ‘ereﬁi}é%%%i@r k&yd C§1 Offc,CrI &l Byckdr0 of Bsifnsystem

according to_cl ract |zed eversi bl e _keys of | ower

hi er ar chy (2‘15°t§r1 ﬁ%w %19 'éfae%%easrr(aélfemﬁnEh rPr%&%eb%/b%% si de have
recesses wt hl0latpraspecaféedgby Fhei apnefactdger( 132id) rdbsof@rmgd o one 20
of the clai nbndivi@udl Maalnybﬂ‘dH’s—TsléaﬁSM% Sely whibhr eepee::lbieo keﬂ;

| ongi t udi nal fl)r rectd frotftfeekeycfﬂq{ kn qugr aﬁleo\ﬂhra% are both in

a laterally reverse a rangenent d-each o res ect to bot h key

turning posi¥tidirgizesions N%y%t%?ﬁ%@@&l?% lfjoer(ﬂr&h% gngpugh %h‘é’t"i‘%ot erized
in that thethavetrke birevkeyilgfe tkheyd ovsthhi érighehy (22Yyahasy n620y ecesses

brofite oyl ner 65““1*’1‘""*1@‘52?&?2?%?’2@ L BTy por Ll 2 e
claimb 1to# WQ\J%H (%q?héoﬁ oPFPglj(:?/lfx’/%%]é%der(sléﬁfd trs}%éL qﬁﬁear? its base
area (23) Wi o pi nsuhpndiiapse (Heyazehwanged ineversihyee kegw, dthi Eheare

al i gned by thewedtoticikesarchy @b21 heogk obnle €)d i pretefi1el)cyilag@etedof n t he key
channel (26)enchAhackent 2oy | Rahedod@iiatly O Shidlely G2 L stenpr ovi ded

in the | ock core two stop

ext ensi ons (28,8#st épﬁaﬁ@%%lr%‘ﬁ%eaf‘%? ‘P%etl'rﬁ ﬁ’égh?ﬁttlf’rjeeqa&ﬁ&iyt 4é? hal
diretiion (&e arovhdeieyidhameethd2®)tdmsthes tofandwémsel dia dcti on

6. A system according to claim 5, characterized in that the
reversible keys of lower hierarchy (21) are provided with
recesses (8) which on each broad side have recesses with
at most a single variation edge (12;13) according to one

20 of the claims 1 to 4, which run transversely with respect
to the longitudinal direction of the key shaft in each
case and which are both in a laterally reversed
arrangement toward each other with respect to both key
turning positions.

25 7. A system according to claim 5 or 6, characterized in that
the reversible key of the lowest hierarchy (22) has no
recesses with the characteristics according to one of the
claims 1 to 4 or 6.

8. A profile cylinder (19) and reversible key (1) according

30 to one of the claims 1 to 7, in which the profile cylinder
(19) is equipped in its base area (23) with pin tumblers

(24) arranged in a single row, which are aligned by the

notches (6) of the profile cylinder (1) inserted in the

key channel (26), characterized in that a variation slider

35 (27) is provided in the 1lock core (25) of the profile
cylinder (19), which has two stop extensions (28,29)
arranged one after the other in the longitudinal direction

(9) of the key channel (26) in the transverse direction

(11) at the height of one of the variation edges (12; 13)



(11) at the height of one of the variation edges (12; 13) 25 of the
inserted reversible key (1) in each case and which extend from one side
into the key channel (26), and in tdst the |ock core (25) has a

| ongi tudi nal recess (30) wthin which the variation slider (27) can be

di splaced 5 axially. 9. A profile cylinder (19) and reversible key (1)
aCCOLdi ng ter ol ;Dn&erﬁé@rﬁ@&&réima5gcéyt hat ihead iclseoanal ivﬂi(aéh)(27zj sits
on the inner o] e | ock..core. e in - an
reversible k%’%ré?‘f) fétté)g‘orédl%ngm 0 ]trf)t%onteh%?k?}ﬁe&ggéllér%s %yéo)r’ ga?{dch%r?act erized
in that the tRa%r G oPH e (2P) &RF Fe dlIPHAEdRBY F°SBFFn§3YB1) in the
di recti on ofwitthdnowthgicherheofvartietionck stbder ( 2%5)) | nam bdefdisptlasedp

positg on. 1lyiA1p40file cylinder (19) and reversible key (1) according 15
to one of the clains 8 to 10, characterized in that the |ongitudinal recess
(30) in the ] ock re (25), _whi accommpdat.es the variation slider (27),
i's crosséd b%/ B° rlggescéa(%g?rrdrﬁ% nanép(r:%\fﬁrl%%iz ikr?yt f}é)[ 5¢ OEplr%g (25) and
in that the %arfidi®nds| cheracbeyi ip rehatpsEhped@sdadpo 383i49r at | east
one predeter@mediaxi b fesiihnen édd idfs thpobodk aoref (2HY ermeshing with the
recess (38), whereby a transverse extension (34) of a locking bar (33) is
gui ded 1§, tN1eoS6GR! I3 b8EPSS) 6 POhna APLvddsile WegNSUGT SecobxiNS 0N (34)

isn inther ase reces 2), the 25 l'1 nder, Suyface (35) crosses

botwllen' the bttt F59) CIAHE hBuSTng. o FRRBCHPHIIL £ itk 190 - 12, A

profile cylivaikratiog)shihter e\2dnsichbhebkedisplpcadchy i repring ¢Bal mmll,

characteri zeghd mitrfdatibhect ogkd naithar ehd3df | She adad cepen (by) spiidngs (36) in

the directio etolfn %hgtg u5|5|J}LQi 30 of the profile cylinder (19). 13. A profile
C? ana eé)srfqb e y

cylinder (19 rev ﬁey (1) according
11. A profile cylinder (19) and reversible key (1) according
15 to one of the claims 8 to 10, characterized in that the
longitudinal recess (30) in the lock core (25), which
accommodates the wvariation slider (27), is crossed by a

recess (38) running secantially in the lock core (25) and
in that the wvariation slider (27) has a release recess
20 (32) in at least one predetermined axial position at its
position of intermeshing with the recess (38), whereby a
transverse extension (34) of a locking bar (33) is guided

in the secantial recess (38), and if the transverse
extension (34) 1is not 1in the release recess (32), the
25 cylinder surface (35) crosses between the lock core (25)

and housing of the profile cylinder (19).

12. A profile cylinder (19) and reversible key (1) according
to claim 11, characterized in that the locking bar (33) is
acted upon by springs (36) in the direction of the housing

30 of the profile cylinder (19).

13. A profile cylinder (19) and reversible key (1) according
to claim 11 or 12, characterized in that the locking bar
(33) sits in a recess (37) of the housing of the profile
cylinder (19) formed in such a way that it slides out of
35 the recess (37) of the housing of the profile cylinder
(19) when the release recess (32) of the variation slider
(27) is aligned in the release position and the lock core
(25) is turned.



to claim1l or 12, characterized in that the |ocking bar (33) sits in a
recess (37) of the housing of the profile cylinder (19) forned in such a
way that it slides out of 35 the receés (37) of the housing of the profile
cylinder (19) when the release recess (32) of the variation slider (27) is
aligned in the release position and the lock core (25) is turned. 26 14.
Profile cylimeerise( k9) iandrsevensi bhe keysrdibhleaqenisdi g taxcoraing the

claims. 8 10 45 ofbEACLAL! Zethd) 413 15E cRLAIdez16¥h! BICERat 121 and

reversi bl e keys r 5 mast er s%s en1conS|st|ng mul tiple
profile 5 cyPidders Céfﬁ&ln eer Sl é‘nQte%V?rﬂ} £ 39Ysi hlh 255 &détePhi ned
hi erar chy ofaacoassterautdsor i zastens. cdisisAipgof PFe oyliimer @EYo¥idad

reversi bl e ke ¥qﬁﬁgbr§ccoggang réGe@i®1ef tReygl ai 30 81,0233, ¢haragterized in
that the pro

cyl.in 9).and_reversible key (1) are part of a 10
roup of proPTT4S G AR B PSS 1 STers) B e Rt IPaB: 21" 22) wi th
di fferent securltg requi rements in which at Ieast t he proflle cylinders

(19) for 1Ai ghePre i €A indeguiltehreAnd APECEYRRYSHEEYM ¢ \aGccadid® sl i ders
(27). 16. Prodibeecytinderslii®y @ndor eyVershdda-terizedlinachatding 15 to

claim 15, chgragher 'c§§§!naé‘rtﬁ39t) RAET ELe Gl Hl%d%§ (iL)g)aré) pal 8S§Pra SECUrity

requirenents are e t out ari at sl
q 56 group (y# p%rofl e llngers 21&] g rever51ble keys
(20,21,22) with different security requirements in which

at least the profile cylinders (19) for higher security
requirements are equipped with variation sliders (27).

16. Profile cylinders (19) and reversible keys (1) according

15 to claim 15, characterized in that profile cylinders (19)

of 1lesser security requirements are equipped without
variation sliders.





