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a Iocksmtﬁ service can readily produce a spare key wth a copy-mlling
mac hi neautlyorizatici ti logk whith thospdifirgogacyladar.on the front side of the key. If,

in addi tion, o copyyi LLing TReRNS, | Sa6RERE oSfindkF 5 Aok BEE SRR e
cross section of the key, particularly a flat key, and the key way of the lock cylinder, holds also for
the individual cylinder and the individual key which is not an intrinsic part of a lock system.

The fact that a key cannot be directly copied meets safety requirements. A spare key can be
obtained by the authorised person from the original manufacturer via safety certificates and identity
checks. If blanks can be obtained on the market, a locksmith service can readily produce a spare
key with a copy-milling machine by producing the toothing pattern on the front side of the key. If,
in addition, a copy-milling machine is capable of sensing the contour of the cross section on the
plane faces of an original key and if appropriate milling tools are available, a spare key can be
produced even by cutting a metal plate. Thus, if so far by restricting free availability on the market,
the production of spare keys with key contours subject to restrictions was not possible because of
unavailable blanks, locksmith services nowadays have the technical capability of copying a key in
regard to toothing patterns as well as contour. The profile of the key is sensed mechanically or

optically from the side. The results of this lateral scanning is followed by the insertion and advance

of one or several milling cutters for creating U-shaped, V-shaped or rectangular grooves. By
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. plane faces of an original key and if appropriate mlling tools are &% JUNZ2004
avai l'abl e, a spare key can be produced even by cutting a netal plate.
Thus, if so far by restricting free availability on the narket, the
production of spare keys with key contours subject to restrictions was not
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filed down, the key can be readily inserted into the key channel and may
even efflasmillingdoenyot lpadiesugesssi | e shoul d be configured so that working on
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profile, and {hatmlhe1dif §eldiaiRndl grBbW 8% branch groove or a branch rib issues from at
least one groove, particularly from a groove of the guiding profile, and that the directions of plunge-
cutting of the groove and of the branch groove are at variance and differ, by, say, 60°. Lateral
scanning of the profile grooves of an original key does not sense the branch groove or senses it only
incompletely. The branch groove would have to be produced by reclamping the blank and repeated
scanning of the original. Reclamping into an angular position of the center line of the profile
groove deviating from the original direction of plunge-cutting of a profile groove necessarily causes
lateral shifting so that a branch groove or an additional groove issving laterally from a groove
canndt be produced with proper dimensions, for proper functioning, and at low cost. In practice,
this can be done only in the lock-manufacturing plant which has profile reaming machines and large
milling centers where clamping alignment errors do not occur because separaie error-inducing
operations with repeated measurements of an initial position are not required.
Producing branch grooves, which issue from the interior of a groove cut into the flat side of
a key, is as difficult as the appropriately matched production of a key channel profile in the lock

cylinder. The branch groove or branch grooves advantageously issue from a lateral flank or from

the lateral flanks of a groove at a distance from the bottom of the groove. In this way, distinct
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cuttlng of the groove and of the branch groove are at variance and qujmngmg
. by, say, 60. Lateral scanning of the profile grooves of an original

does not sense the branch groove or senses it only inconpletely. The

branch groove woul d have to be produced by recl anping the bl ank and
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from bot'h aces If an attenpt were nmade to produce a
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the same is characterised in that from at Jeast one groove, particularly from oppositely directed,
overlapping grooves, in the center region of the bit cross section there issues a further groove as a
branch groove, and that the directions of plung-cutting the groove and the branch groove are at
variance and differ by, for example, 60°. This flat key can be a key of 2 lock system or an individual
key. It is particularly convenient to have the branch groove or the branch grooves issue from the
lateral flanks of the groove in the flat key at a distance from the bottom of the groove. Such akeyis
particulary difficult to produce and, by virtue of the branch groove, weakens the strength of the key

to a lesser extent than a groove possibly situated at a lower position in the bottom of the main

groove.
BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the object of the invention are shown in the drawings. Figures 1 to 4 show

cross sections of keys, Figure 5 shows the cross section of a key channel.
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of the entire cross section and, in nost instances, collapse of the Tt dg® 200
.section. Thus, there exist restrictions in regard to producing a spare key
wi th the conventional neans and unauthorised copying of the key is
precluded. It nust be noted that the production of a key not correspondi ng
to the original is conghHRigH EABODIVENT OF THE AWENINGN tool and is

puni shable by law and that the lock systemis degraded by such a key in a
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reasons, the plunge-cut width_ of the branch gr.gove br.anch, groov :
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keys, F 9u*e 5 Ehoms the cross section of a key channel. IRN 633077 3 21
JUN 200% 6% " EMBCODI MENT OF THE I NVENTION A key 1 of a |ock system has

in the crossfsesdisithakntdehadiah origima key 2ppeddipgiaFigyrest fripreduciig hdeplaifes

2, 3 each protruding beyond the center line of .the. profile.and.sit .
appr oxikent enly theyzropyes Zinsdl eould be gut ip thegng dusgrep %ﬁﬁg%eoﬂﬁtrr@%t Iffs‘ﬁt}lah | ﬁswte he

task Ofm;?degt%ifg%] %rcporv%g blagd 3%?7@312%6; Plunge-cutting such that the branch grooves 4 and 8 were

included, the key 7 would break. The contours of deeper plunge-cutting are shown by dashed lines

in Figure 2.

Figure 3 shows a key 10, which on a guiding profile according to Figure 1 with grooves 2
and 3 and branch groove 4, has, in addition, grooves 11, 12, and 13, 13” as well as 14, 14’ as a
profile variation. Groove 11 is an example of a system with a variation.

Figure 4 illustrates a key 15 which has grooves 2, 3, and branch groove 4 as the guiding
profile. In groove 16, which like all the other non-referenced grooves is part of the profile variation,
there is provided a branch groove 17 as part of the profile variation, with groove 17 issuing opposite
groove 16 from a lateral flank under a different direction of plunge-cutting of the milling tool. This
branch groove 17 has a bottom which is inclined relative to the plane of the lateral flank of groove
15. This poses even greater obstacles to reproducing a key. Thus, not only the profile elements of
the guiding profile but also those of the profile variation with branch grooves on the lateral flanks or

at the bottom of the groove (e.g., in the case of rectangular grooves or trapezoidal grooves) can be

formed.
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position the key in the key hole or key channel and covers the top portion
.of core pins, i.e., it serves for secure sensing in the |ock cylindgn 2004
branch groove 4 in the formof a triangular groove issues froma la era
flank of groove 2. The direction of plunge cutting (arrow 5) for producing
e groove yingif b LEOMAN Bl Slienshval ofl GG 6 hiokBabal B Al
branch groove WO operatrons rec anping of the blank are

requi r egdtif e pidiRr ehianoastich foedie @ﬁeqfonumgmmgmd IElr:gmhele i1s ﬂmvls:ya;hkmy:l 7Thand,

in addition, a rectangul ar branch groove 8 in the, ove 3 ure 5.shows
t he com@gpmmlwgske oridunh eyses wellasda ssteradeys, pathothe latigr %"m’a&m Py anon

ribs 4' an t he branch gro S di,fdnd o
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duplicate ™ key, only the grooves 2 and 3 could be cut in the one direction

of plunge-cutting. If an attenpt were nmade to formgrooves 2 and 3 by
deeeper plunge-cutting such that the branch grooves 4 and 8 were included,
the key 7 would break. The contours of deeper plunge-cutting are shown by
dashed lines in Figure 2. Figure 3 shows a key 10, which on a guiding
profile according to Figure 1 with grooves 2 and 3 and branch groove 4,
has, in addition, grooves 11, 12, and 13, 13' as well as 14, 14' as a
profile variation. G-oove 11 is an exanple of a systemw th a variation
Figure 4 illustrates a key 15 which has grooves 2, 3, and branch groove 4
as the guiding profile. In groove 16, which like all the other
non-referenced grooves is part of the profile variation, there is provided
a branch groove 17 as part of the profile variation, with groove 17 issuing
opposite groove 16 froma lateral flank under a different direction of

pl unge-cutting of the mlling tool. This branch groove 17 has a bottom
which is inclined relative to the plane of the lateral flank of groove 15.
Thi s poses even greater obstacles to reproducing a key. Thus, not only the
profile elements of the guiding profile but also those of the profile
variation with branch grooves on the lateral flanks or at the bottom of
the groove (e.g., in the case of rectangul ar grooves or trapezoi dal

grooves) can be formned.
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"I RN 633077 4 21 JUN 2004 What has been said about the key, the grooves and
_the_one_or_nore branch grooves holds wth the proper interpretation for

t he corresponding ri bs and branch ribs in the key channel .~ The—invention —
relates to individual keys as well as to system keys, with the Iattez: N 7004
.having the branch groove in a profile section which nmust be necess« ?I‘l)l)
present in all keys of the systemso that the safety effect is ensured
with all keys in conbination with the one or nore matching | ock cylinders.
21 JUN 2004 Cains 1. Aprofile systemfor defining the cross section of
flat keys for lock cylinders, particuld?™ for 1ock systens, with
substantially plane and approximately parallel flat faces of the key, a
back section of the key and an oppositely situated bit with teeth.o

front face fopropdssystennforglefiningitheeros sesticrupiofiasikgrsifor ek cab?%efbiﬂarg“‘éﬂﬂ%fy%’

housi n i ns spring-loaded_in, correspondi ng.ke [ cores
ag;i Ins?oc kéStFmgn‘lf’i‘ﬁéE@t%’F‘a{lelaBF f’m‘$ Wﬂ’gh}ﬁgerléggﬁag%@g%r%g{ﬁgq{gg’?l;ga?gct_i on
of the koY oémﬁﬁes)éehdgdg%?%ﬁt&y%ﬁda%%i{ Wi fdedtt o ildefrono fact fier fdsittonkregylogking

' y

ribs aft ange hannel are provided as profile elenents o%
vari at paR sabdivaedgniotiongpins afd heusalgeninnspeingdaadegie carrespangipg R Chang Wi or

a branch rib issues fromat | easf . one.grooye j.n t f the key,
r especcyhadey ,CO‘fciSBgﬁlﬁsﬁth%ﬁﬁégl}a“%ﬂé\tﬁ‘ﬁgﬁ,ug\tlhet € h%n% %é%t@@ﬁ&g?eﬁmﬁgefc Ut ng

of the Lattet g e% Eﬁﬁin{}gmfe MiEAGfdhe ARiKe9RAn@FibP hitiged isthetkenghatined hts
groove (?r, réspectively, the rib, characterised in_ that thg ti)]]irﬂar.lchb rogve
(4, 8, plovidédas priofile elements ofivalizivarnoe a$ gadingisohlstelgpsndt 286 SHFHHY ve

2, 3)in the flat key, or, tivel th ' ‘tively, Yibli® the
b ovi doate o chraRaivEb PH GR Al A EB Qe UGy T g Hol e ey
profil e, sysy %tﬁ‘?lgeo&igég)ﬁgn 0P pfengé-Buding 6hNeastes iffeeing fronhte diteetiqueliplngee-

profil e grooves and the guiding profile ribs (2' 3') are nf Lgur ed
as gui divkthgisfthe keoork @npatpeciively,therib terigesh wjthat the b"taﬁg’ é‘i°8¥§ (@cﬁ?gﬁ of

the bit (7 T i in t At i an: Hewnthef
ey ilied = agictancs fom BF obfmid§ St brofR {2, STirhhe MAAKSI o Rcpativel
el e”e”ttiraﬁ’& xf)]tg 4’tép‘3 i%\*n%%idefdaa@ﬁais%cé Bemiay base, oftes padingvid (2, ) the wal | s

of the Key chann th these profile elements . .
’ The profile system accordingp to Claim 1, characterised in that the guiding profile grooves (2,

3) and the guiding profile ribs (2’ 3°) are configured as guiding profile elements in the center
portion of the cross section of the bit (7) or, respectively, in the center portion of the cross section of
a key charmel (9) in the form of oppositely directed overlapping profile elements on the two flat
faces of the key or, respectively, of the walls of the key channel, with these profile elements
covering the top part of pins in the key channel (9), with at least one branch groove (4,8)ata
groove (2, 3) of the flat key (7) or, respectively, with at least one branch rib (4°, 8°) in the key
channel (9). |
3. The profile system according to Claims 1 or 2, characterised in that the width the width of
the plung-cut incision for the branch groove (4, 8, 17) or branch grooves amounts to about one third
of the length of the flank or, respectively, of the bottom of the groove (2, 3, 16) from which the
branch groove issues.
4. Flat keys for a lock cylinder, having substantially plane and approximately parallel flat faces,
a back section of the key and an oppositely situated bit with teeth on the front face for positioning

REPLACEMENT PAGE (ARTICLE 19)
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mcoverlng the top part of pins in the key channel (9), with at |eagt j”h
branch groove (4, 8) at a groove (2, 3) of the flat key (7) or, 200k
respectively, with at |east one branch rib (4', 8 ) in the key channel
(9). 3. The profile systemaccording to Clains 1 or 2, characterised in
that thejmelifs binstiwaed thi@toretphs aauumgslﬁggmsmiasamisé@m thhefriman igastgmsov e
(4, 8, 17) or branch grooves amounts to about one third of the ngt h_of
the fl anover?, Fedpaetiapmhy oproksitelidireled emoaps ©nd) @r%%&@“%fzm%m 3’%‘?‘ ?F"d‘ﬁm
whi ch the, br e I ssues C g
subst afestian qf the g"rﬁgﬁ‘é% tlé?fﬁr‘%ﬂ?%ﬁ‘é@yr %3? eﬁ gr%fl ]}%IJP ggéég ¥ g[r%%gtﬁnésﬁ%‘tn?on
of the jkey t&ﬂg AiheaiBOR Npeb Al ﬂléﬁh@dﬂ&iﬁbny\bf Plubgettingiof tHeprbeen(, Bparsl dfor
posi tioni ng EPLA PAGE (ARTICLE 19) I RN 633077 21 JUN 2004
| ocki ngheobragcls gladive (4]6) araﬂlffemot adpitrverianty bb!of@é exgmpien®0’- characterised in
that fromat |east one groove (2, 3) of overlapping oppositely directed
grooves (2, 3) in the center portion of the cross section of the key bit
(7) there issues a further groove as a branch groove (4, 8) at a distance
from the bottom of the groove (2, 3) and that the directions of
pl ung-cutting of the groove (2, 3) and of the branch groove (4, 8) are
different and at variance by, for exanple, 60. REPLACEMENT PAGE (ARTICLE
19) I RN 633077 7
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