PROFI LED KEY FOR CYLI NDER LOCKS Fi el d and background of the invention The
present invention relates to a key for use in a cylinder lock with a
r ot at abl ewbeyiopos@ohavi ng a profiled key hol e or keywaypc3aird16o50189
conprising: - an elongated, substantially flat key bl ade having a | ongi
tudi nal profile groove extending along at |east a portion of the |ength of
the key blade, with an inner wall of said groove being substantially
parallel to a side surface of said flat key blade, - said |ongitudinal
profile groove having an undercut portion adjacent to and inside a ridge
portion GROFILEDEKHY ddR CYIINDERSIIMeKE said ridge portion formng a side
surface of the key blade. Such a key with an undercut groove is previously
known, e.g. fromUS patent 5,715,717 (Wden) or US patent 5, 640,865 (W den)
Such keéyis llvhwe dproeancgiy taaurige oferpheusefvgntiiort hat t hey provi de an i nproved
security. The key profile is quite dis tinguished fromconventional keys,
and it is rather difficult to copy such keys. Mreover, they permt a great
vari af i off hef Aes Brlossvsadtiiopngle ioters |t awricoh fios alsgr dat cadwantalpe
Gbj ect  of) dde Winvtent it Hewa\e ke ORI IR 1 AN @ @ Aok 18 Lon&t,aMo reed: for
further distinguishing profiles and many nore possible variations thereof.
A furtheroBjoect S5FG %@YE MAERH o % to nake it even nore difficult to copy
such profd lzed Keysyamdd) ondistamy daadky nath degolsl adsummriynoofa tiledinvent i on

In order ttu%l Sy ep\i”% Ty ikieeS eg r%%veec tesx’t & oﬁ% %Cico%rgd 219 lte% stth % portion of

10 the length of the key blade, with an inner wall of said
groove being substantially parallel to a side surface of said
flat key blade,

- said longitudinal profile groove having an undercut portion
adjacent to and inside a ridge portion of the key blade, the

15 outside of said ridge portion forming a side surface of the
key blade.

Such a key with an undercut groove is previously known, e.g.
from US patent 5,715,717 (Widén) or US patent 5,640,865

20 (Widén) . Such keys have proven to be very useful in that they
provide an improved security. The key profile is quite dis-
tinguished from conventional keys, and it is rather difficult
to copy such keys. Moreover, they permit a great variation of
the cross-sectional profile, which is a great advantage.

25

Object of the invention

However, over time, there is a constant need for further
distinguishing profiles and many more possible variations

30 thereof.

A further object of the invention is to make it even more
difficult to copy such profiled keys with ordinary lock smith
tools.

35



present invention is provided with an undercut groove, a portion of which
is expanded, at its innernost part inside said ridge portion, into a

| ongi t udiwel20aek@d havi ng oppo site lateral walls and gchrewesi0nsiiso
transverse end wall, which is substantially flat or slightly curved. The
inside wall of the ridge portion may be substantially parallel to a side
surface of the key blade, so that the ridge portion fornms a massive and
strong material portion extending in parallel to the side surface of the
key bl ade. The pocket inside the ridge portion may have a substantially

r ect angulsaimneirgs sseaiieon nvaersidlest antially circul ar cross-section, wth a
relatively Targe curvature, or sone other configuration. In this way, the
material of the key blade is used in an opti numway, and a new ki nd of
profile il ghtc@med, saldave wildsehebrergr di fof ikewl tadae wopy suchhkeys,
especi al I ddo L Qi p0duced Jpt RIATRIRG NG i dd i gAML disc is
nor mally not enough. Rather, ‘it wll be necessary to use broach ing tools
and a®welAorgemy Gl el igde 16f SRR IS0l $5 1 Tor den 1EOsdc e teXa& 48 mensi ons

of the pecket -lidke edransion ieftd ke 19reavediHiIS dorieft HRalnd Mpyyd-ance for
key control and hl%gse rity to the end user of the key. th]asug](h}ciq[
conf i gur &ti%n G- Wﬁégﬁc@tndgrao(}\?) CIRITN ddhiars S GEs A% "6Ptai ik t he
sanme timg,s asibatdnthe 1axpl@iated f witikgre Ibelcawve@.hamepriefsrdablwe fleatfur es
are stat in.the dependent clainms_and w.l.l -appear f.-rromthe det.ajled

Gescr | ptIgH BeBi TR ar THaEs Tt Ton Or KHE aRatErge e Hinventiish wil | be
descré begundreed Wi yhselkow wiltdde,efser tdrede the thelgaprendedrdriawinsgs: . Fi gure
1 and Fi I i d laJnl!iStgtarto@% %a&réﬂralarﬁorltq% @Héﬁ%}ﬁng in parallel to

the side surface of the key blade. The pocket inside the

ridge portion may have a substantially rectangular cross-
section, a substantially circular cross-section, with a rela-

15 tively large curvature, or some other configuration.

In this way, the material of the key blade is used in an
optimum way, and a new kind of profile is obtained, and it
will be very difficult to copy such keys, especially if they
20 are produced by stamping and milling. A cutting disc is nor-
mally not enough. Rather, it will be necessary to use broach-
ing tools and a well-controlled use of such tools in order to
secure exact dimensions of the pocket-like extension of the
groove. This is of great importance for key control and high

25 security to the end user of the key.

With such a configuration of the undercut groove, many advan-
tages are obtained at the same time, as will be explained
further below.

30
Other preferable features are stated in the dependent claims

and will appear from the detailed description below.

Brief description of the drawings

35
The invention will be described more fully below with refer-

ence to the appended drawings.



conmbi nation; Figure 3 shows a side view of the key illustrated in Figure 2
; Figure 4 is a cross-section through the prior art lock with an inserted
key; Fi guwe 2b10i®s@ocr oss-sectional view of the prior artcksy2dbasage Fi gure
6 shows a side view of a profiled key according to the present invention
for an enbodi nent with a wave-Iike codgspattern; Figure 7 is a
cross-section through the key of Figure 6 ; Figure 8 is a cross-section

t hrough an associated lock with a key plug and a side tunbler; Figure 9 is
a simlar view of a lock and an inventive key inserted into the |ock;
Figures 10 - 2 0 are cross-sectional views of sone additional enbodi nents

of the profiled . ke aordi ng t.o .the inventiaogn, and Figures 2 - 31 are
simlar CF:’)l usr-eselcta%léjﬁgﬁ ulreevv% of lsudq"errcer ncuerst el Sdi |retdqeorﬁe;<odalnner%{tes\/ of the
profil ed deeyiaedaradi;ng to the invention. Brief description of sone
preferred enbodi nents Figures 1 through 5 show a prior art | ock and key
systemw th a key bl ade having an undercut profile groove in a side surface
t her edf , IS Cas tHeOy st s selss&d iR US Patlddtt S B 717 EWde® . The
| ock 10 izs of the kind having a hous ing 11 with a rotatable key plug 12
accommodated in a cylin drical bore of the housing. In the key plug 12,
there is a central |ongitudinal keyway or key hole 13 having a sectional
profil e Gurguespdnding toor cars -assadicat et rkeygh2 theproaMicdedini tilock with

an inserted key;

10
Figure 5 is a cross-gsectional view of the prior art key
blade;

Figure 6 shows a side view of a profiled key according to the
15 present invention for an embodiment with a wave-like code

pattern;
Figure 7 is a cross-section through the key of Figure 6;

20 Figure 8 is a cross-section through an associated lock with a

key plug and a side tumbler;

Figure 9 is a similar view of a lock and an inventive key
inserted into the lock;

25
Figures 10 - 20 are cross-sectional views of some additional
embodiments of the profiled key according to the invention,

and
30 Figures 21 - 31 are similar cross-sectional views of some
further modified embodiments of the profiled key according to

the invention.

Brief description of some preferred embodiments

35
Figures 1 through 5 show a prior art lock and key system with

a key blade having an undercut profile groove in a side sur-



conventional recesses 2 1 at the upper edge thereof and a profile groove 22
at a side surface 23 of the key blade. As appears fromFigure 3 , the key
al so has wogoiomopmnt i on 24. The operation of the |ock i schBES10@50KRI Y
understood fromthe cross-sectional viewin Figure 4 . The key plug 12 is
rota table within the housing 11 and cap be | ocked against rota tion by
means of a |ongitudinal row of upper and |ower |ocking pins 14a, 14b. Each
pair of such | ocking pins can be positioned with their abutting end
surfaces at the shear |ine between the key plug 12 and the housing 11. In

t hi s posifticen,thas <sifgwWsudh Esgl:lj‘r& & ys e ey lplsugl 121 iUS rotainabl e, Here,
as i s weld n h rt,..th ckin i re .pos tloned so.,as to

rel ease Ehr%ﬁggﬁfkyvﬁbéﬁl oﬁwh gf%%%r(bqfﬁtqi§y€?&g' ﬁqg'pr5¥n1e of the
key 2 0 (lofg prli oritdr ta degiegrEp lies Kdyl @ lstor di%@dwnﬁiogiﬁrtQOB in @&s dilsel-osed

in H}%c@allo‘b%ﬂée%tf qned h%%s%‘%ge”tln ’t?13e5’ L7 1\vden) - &ﬁncﬁ%r didngly, this

prlor art key h I'ongi tudi nal” profile groove 22 exteéen g longitudinally

al ong® t he?%tfa& éd@%{tuéhd@ﬁ{ e Sapiech s ke Gialey 1gr darvena FarfaealoneHe
t hi cknessyoffitihe deayrdiadrli d Hd gW e hocithecenty alo pane Rl thekey

bl ade is denoted "A" The | ongi t.udi nal groove 22 has an inner wall 24 and

opposi t e WM DS Ed FECETE oft tHeddopFedit €488 1559 A0S Cul ar the
wal | or suroffidee g?c@;dv@f:@tZechtclaomsie tsxmrtfha@ebasae cefd g2 k of ki]haeieke;Asbl ade is

under cut taﬁ)gj%b%t ends, |Enlg%r%l ane Kei g% %hlslon%%ssoa %Sf&fgpo folq}c;C i.nwar dly

t owar ds sott omwal I~ o1 sur'f ace I"ower 6 6f 'the
undereut groove 22 forns an inside wall of a ridge portion 28, the outside

of _uhi ch s At Bf JiherAbavRent hpned Wl SURIRRE ADR! L ke

bl ade. The prior art key blade shown in Figures 27, 3, 4 and 5 also has two
furtherIQﬁﬁﬁ%LﬁﬁQEﬁoﬂ@ﬂodVéﬁv301§H@U§f én tHe deplug 12 is rota-

table within the housing 11 and can be locked against rota-
tion by means of a longitudinal row of upper and lower lock-
15 ing pins 1l4a, 14b. Each pair of such locking pins can be
positioned with their abutting end surfaces at the shear line
between the key plug 12 and the housing 11. In this position,
as shown in Figure 4, the key plug 12 is rotatable. Here, as
is well-known in the art, the locking pins are positioned so

20 as to release the lock by means of a properly cut key 20.

The full profile of the key 20 (of prior art design) is illu-
strated in Figure 5, as disclosed e.g. in the above-mentioned
US patent 5,715,717 (Widén). Accordingly, this prior art key
25 has a longitudinal profile groove 22 extending longitudinally
along the key blade at a depth which is slightly greater than
half the thickness of the key blade. In Figure 5, the central
plane of the key blade is denoted “A”. The longitudinal
groove 22 has an inner wall 24 and opposite walls 25 and 26.
30 One of these opposite walls, in particular the wall or sur-
face 26 located closest to the base edge 27 of the key blade
is undercut and extends in a plane being inclined so as to
face inwardly towards the bottom wall or surface 24. This
lower side wall 26 of the undercut groove 22 forms an inside
35 wall of a ridge portion 28, the outside of which forms part

of the above mentioned side surface 23 of the key blade.



side of the key (to the left in Figure 5 ) . The undercut portion 29 of the
| ongi tudi nal groove 22 has nmany advantages, as explained in the

above- nenyoQosxbokiisopa tent specification 5,715,717 (W deox;seempasigd |y with
regard to increasing the nunber of possible profile variations, inproved
resi stance agai nst picking the | ock and high security agai nst unauthorized
key copying. According to the present invention and as illustrated in
Figure 6 through 9 , a further inprovenent resides in a nodi fication of

t he undercut groove. This nodification conprises an expansi on or extension
of the i Mmey mastorpantt eyt hd adedesh Gt iporrtiicair<ef X,he3 ,grdoenel 22 1(dd gure 7
) so as o form &) qngitudinal, packet -Jike confj auration 135, 10 these

Fi gures, A1 Tef erénce nureral’s relat | g 'S % he Key” correspond t0'those
shown i n sRidgureg Bhe dHevhough theey efdve rbéEryusgppllenented with the digit "1"
before the nunber given in Figure 5 . The downwardly extended pocket-I|ike
configuration 135 of the nodified undercut groove 122, is (in this

parti¢ul dhSe ST GNP Eulsst &t iodl 15 dEHGMEN G 1n ses: gectiddn, with

I0|O|oosi tetn{at@iyera@va\@?da'gﬁes(]jﬁ%sﬁ&(p]l%ar@ NG W@Hkﬂ{ve{—%e?ﬁe@ﬁr@d"@s nd a f
ower nos ransver.se end wa , el n yaral |l e 0O e 10 r edge urtace

S S i g ot o T T bl Gt e rA e Fort o (e aTah o

pl ane A afo tihe rkeys iblcadée nbhddmrer mosts ikdtee ralo Mdld vE3Z aafi drlyg

pocket -1 1i. ex ion diojns wth the j r ) f .t nder cut

gr oove, bltlirgjrlosf}eg{]isfg Stﬁsilt%g}%pla%cael Sltn\%a%rcéqll%g( g\r/%%y ]%%%c]fm ]nh%fel hgrggo%gecglprelni ng)

so agot o thorawead rsttepinE38 hoshegresakaheaapposi-te |ateral wall 133 forns the
inside wall of the ridge portion 128,

According to the present invention and as illustrated in
Figure 6 through 9, a further improvement resides in a modi-
fication of the undercut groove. This modification comprises
15 an expansion or extension of the innermost part of the under-
cut portion of the groove 122 (Figure 7) so as to form a
longitudinal pocket-like configuration 135. In these Figures,
all reference numerals relating to the key correspond to
those shown in Figure 5, although they have been supplemented

20 with the digit “1” before the number given in Figure 5.

The downwardly extended pocket-like configuration 135 of the
modified undercut groove 122, is (in this particular embodi-
ment) substantially rectangular in cross-section, with oppo-

25 site lateral walls 132 and 133 being parallel to each other,
and a lowermost transverse end wall 134, being parallel to
the lower edge surface 127 of the key blade and facing up-
wardly in the direction of the central plane A of the key
blade.

30
The innermost lateral wall 132 of the pocket-like extension
135 adjoins with the inner wall 124 of the undercut groove,
but is slightly displaced inwardly (away from the groove
opening) so as to form a step 136, whereas the opposite lat-

35 eral wall 133 forms the inside wall of the ridge portion 128,
in parallel to the external side surface 123 of the key
blade.



in parallel to the external side surface 123 of the key blade . Thus, the
surfaces 123, 133 and 132 are substantially paral lel to each other. The

ri dge porwbeoiol®swobs sonewhat | onger, measured in paral pcelset@ofpokascent ral
pl ane A of the key blade, than the prior art structure (Figure 5) . Mre
particularly, the ridge por tion 128 h a vertical dinmension h , which is
nore than half of the smallest width wof the undercut groove 122, this
smal |l est width w being neasured as a perpendi cul ar projection onto the
bottom wal |l 124 of the |ongitudinal groove 122. Al so, the vertical

di mension h of the ridge portion 128 is greater than the distance d between

the | overppst transyerse end yall, 134 and Lhe |ouer gdge surfiace 137 of the
key bl ade. i sTStructure 1 s “advant ageous for Several T easons: by varying
t he wi dt Heldept radn athempl ane A ) and longitu di nal extension of the
pocket-|i ke configuration, the profile shape can be varied considerably; -
because of the opposite lateral wall portions 132, 133 the total w dth of

the uhderld®t oA G1P1fi Arhe v ofS 1S9 EEVe IP2ZCan e sac@simvdared im a
limted regi an lder@idiha1seithat A ke tofalkany dihf, thekendladecan be
kept rather small. 1t appears E{on1Fu%yres 5 and 7 thﬁ%ﬁ}he otal width of
the new Ky BIEdE 5 Sabou@ e Handon t%téﬁ"‘géasfp}é'ndi trdﬁ%i?e R5drti on,
whi ch mayifoor m2s pard sofveardionrgdi tdidieradion b, 150 iath d ssinderenadHarofhalfe key
way (see OEEI %ﬁlreessm%lg%%tg w)id’thwwl lofbe% Set ru%%%rcu%n%r%% e ri%t2 h%\fﬁst 0 hav.e a
poi nted or sharp end portion, as In the prior art” structuré (conpare Figure
4); 40t hengadiestt [vilkdhext desinen ME3S Uofed e undermaendiortliagn rofojection

onto the bottom wall 124 of the longitudinal groove 122.

Also, the vertical dimension h of the ridge portion 128 is

greater than the distance d between the lowermost transverse

end wall 134 and the lower edge surface 127 of the key blade.

15 This structure is advantageous for several reasons:

- by varying the width, depth (in the plane A) and longitu-
dinal extension of the pocket-like configuration, the profile
shape can be varied considerably;

20 - because of the opposite lateral wall portions 132, 133 the
total width of the undercut portion of the profile groove 122
can be accommodated in a limited region laterally, so that
the total width of the key blade can be kept rather small. It
appears from Figures 5 and 7 that the total width of the new

25 key blade is about the same;

- the corresponding tongue portion, which may form a part of
a longitudinal rib 150 at a side wall of the key way (see
Figures 8 and 9), will be stronger and does not have to have
a pointed or sharp end portion, as in the prior art structure

30 (compare Figure 4);

- the pocket-like extension 135 of the undercut portion of
the groove 122 will make it much more difficult to make cop-
ies of such keys, since it is not sufficient to use only a
cutter disk. Normally, other tools also have to be used.

35 Accordingly it will be difficult for others than specialized

manufacturers to produce such key blanks;



the groove 122 will make it nmuch nore difficult to nmake cop ies of such
keys, since it is not sufficient to use only a cutter disk. Normally, other
t ool s al swohawmotmobe used. Accordingly it will be diffipcwsk2f100s508her s

t han speci alized manufacturers to produce such key bl anks;- the relatively
| ong vertical extension of the ridge pqtion 128, in parallel to the

central plane A of the key blade, will nake it possible to cut rather deep
recesses in the ridge portion. Accordingly, just like in the prior art
enbodi nent of Figure 1 - 5, it is possible to provide many ver tical

| evel s of- aoge redcasses yi Ndy sraratierdlalextegisdun sge dhgurieide pddtieour se,
this wll sa facilitate. o %andk%ys t ens havi a very -hi gh nunber of
code conbli2?18]e{t il(?néj.arlanl |lgl}:roegC an atlhérsleanles Ask?&‘c'vﬁc%aen kee )éiaﬁ'%ﬁt with a
si de | ockiing ekl erc 108siHicchtd suguidedham deepy ldewhsiseal igavilttey 106 in
the rotatablg gs‘%}%tﬁ'o‘fﬂ 2120 A Riciplg, JLhe any ange Jrenty IS Sididar to
t hose disclosed In the US patents 4,756,177 (Wden) and 5,715, 717 (W den).
The pért SUTIRAC Cor FesPoind 1t 0 thhe Ipr @V G185 S Iprlicort Camtr esisd M arent’CFi gure 5
) have beeri vierdihe sram deference nunerdlis mMddyithe igidn," Eecadded
before the nunbe sozthown in F::tg‘ure 5 '1A cor anLI y, the m%e tumler 105 is
r ot at abl & TP i € §AYTTET Gt s, $hdtt G sy s 1|7 Yecting
finger 1Q5atainld Haiwlelg Bacie rand ifedr thumiean dthe qareojceatding tfiiorger 105a
foll ows a wave-li ke coded surface on the side of the key bl ade (see Figure
6 ), inthis case in the ridge portion 128 (see Figure 7 ) . Wen the side
tunbler 105 Higugers éctdnd gogihariconed shwvire ges k@8 nient vl téylad rdrdecal
iggf ace WddkirRgitsinkale M1tgh cQiespanding Ipiiectd ons 11088 Qn a8iidg, bar
106 in the rotatable key plug 112. In principle, the arrange-
ment is similar to those disclosed in the US patents
4,756,177 (Widén) and 5,715,717 (Widén).
15
The parts that correspond to the previous, prior art embodi-
ment (Figure 5) have been given the same reference numerals,
with the digit “1” added before the numbers shown in Figure
5.
20
Accordingly, the side tumbler 105 is rotatable around its
cylindrical axis, so that a transversally projecting finger
105a will pivot back and forth when the projecting finger
105a follows a wave-like coded surface on the side of the key
25 Dblade (see Figure 6), in this case in the ridge portion 128
(see Figure 7). When the side tumbler 105 is correctly posi-
tioned, a recess 105b in its cylindrical surface will regis-
ter with corresponding projections 108a on a side bar 108
(Figure 9). In this way, the side bar may move radially in-

30 wards so as to permit rotation of the key plug 112.

The projecting finger 105a on the side tumbler 105 will con-
tact the wave-like code pattern on the side of the key blade
120, as shown in Figure 6, while pivoting back and forth and
35 also moving vertically up and down. When the key blade is
fully inserted, the wvarious side tumbler projections 105a
will be located in the concavities 102a, 102b, 102c, 102d,



(Figure 9 ) . In this way, the side bar may nove radially inwards so as to
permt rotation of the key plug 112. The projecting finger 105a on the side
tunbl er 196 2ididosemon tact the wave-like code pattern onpthsesidesnge t he key
bl ade 120, as shown in Figure 6 , while pivoting back and forth and al so
nmovi ng vertically up and down. Wen the, key blade is fully inserted, the
various side tunbler projections 105a |1 be |ocated in the concavities
102a, 102b, 102c, 102d, 102e and possibly also (or alternatively) onto an
upper code surface portion 102f at an uppernost extra code | evel. Such an
upper, extoza code deevalblivs adisscl @sed lige drre ipilyi)shedt d nirerupatd roraldepat ent
applicati on W2005/ 028789 (\Wnl.oc et _al) . It ul d be ssible to.provide
an even dgeuerﬁfearcep(?c%(e)ﬁtlﬂnl an2\eg<taetnsainoﬁlpf i he\eé\&urr?decrogu peafretqi 'onstuo hlot he
profil e gmoomer,n eara lasldet d avisd centdialc lveratd cal gilcamelA igtheche key

bl ade. | Thee.ha nupher Al Rossidleads, hidvels indhe rilga pordd on 133

(see Figures 6 an wou bé larger than in prior art structures . It
shoul @ bélnloted that the new configuration of the undercut groove 122, with
t he pocket-Ilike extension 135, is useful even w thout having a side tunbler

105. Then, the rjdge por tion is basi.cally continuous and does nqt have any
cuts o Codeer it S Y e E e G I SRR de e s not
have to ketaotstabliss hff tdtan delcguiude b drari cel evfattirenal r afoMementocomd,y .
Furthermre, t si-de t | er not_.hav erat a ) qcki means
for | ocrkri%r?g ptahI{=31ﬁ1<leeyl p Oué%ta%gézleﬁlsor%rslotvaeﬁt&n.aelAItptqéa?%aﬁ \}% ;E%el tke(r)?]a;l%)ls%gire\/’e only
as a’dl odkiarg élrememmbashicch pureviéntss davsorleeetlisy lguttheeys daomdsdilmg ful |y
insertedjiyf Osee Figures 6 and 7) would be larger than in prior art

structures.

It should be noted that the new configuration of the undercut
15 groove 122, with the pocket-like extension 135, is useful

even without having a side tumbler 105. Then, the ridge por-

tion is basically continuous and does not have any cuts or

codes.

20 Also, 1f at least one side tumbler is used, it does not have
to be rotatable, but can be guided for elevational movement
only. Furthermore, the side tumbler does not have to operate
as a locking means for locking the key plug against rotation.
Alternatively, it may serve only as a blocking element, which

25 prevents incorrectly cut keys from being fully inserted into
the key way 13 of the lock 10. Such a blocking element is
disclosed in a patent application being filed by the same
applicant on the same day as the earliest priority date of
this application.

30
The exact configuration or shape of the longitudinally ex-
tending pocket may be modified in various ways within the
scope of the present invention. In Figure 10, there is shown
an embodiment where the inner wall 124 of the longitudinal

35 profile groove 122 merges smoothly with the adjoining lateral
wall 132 of the pocket-like configuration 135, without any
step (136 in Figure 7).



the key way 13 of the lock 10. Such a bl ocki ng el enent

is disclosed in a

patent application being filed by the sane applicant on the sane day as the

ear |l i est woi0fddogoodat e of this application. The exact ceofrisgpraiosnro or
shape of the longitudinally ex tending pocket may be nodified in various
ways within the scope of the present inyention. In Figure 10, there is
shown an enbodi nent where the inner wal1 124 of the |ongitudinal profile

groove 122 nerges snoothly with the adjoining lateral wall 132 of the
pocket-1i ke configuration 135, w thout any step (136 in Figure 7 ) .In
Figure 11, the pocket-Ilike configuration 135 is simlar to the one in

Figure 7 tutrhee 1I10 rm)stoctkr%2 resecoe ra 134'13153 rounlqn% el tcourved
The embodi'ént? “&tovn ’ |n e 12 i< Ssimi g% '% e one i'n Figure 11,” but

t he | owertisstorter ams Ferse servd W&WIth©4IOWQ¥MﬂKHtUﬂadSMﬁr&HIdﬂd-@Gﬂﬂed)

the inner @l I; 124 ofsdhe, OrQQve Jrerges snmoothly with the adjoining |ateral
(as in Fig. 10) In Figure 13, the pocket-like configuration 135

is motlified into a circular cross-section. Accordingly, in this enbodi

ment, t herdatetaldwalds sk32in 433 rangthe J q\&ersrmﬁtla@netd/vadﬂe B3 are al |

wal | 132

formed a
Figure 1

adoimn@mﬁﬁamM%nwwhﬂﬁémﬁqﬂowaﬁﬁUMihmﬂnm@ﬂmmzmbﬂQMBs132a

W th each other. The e ngnt Shown in

circular arcs nergin
N s AR I S LA G B R w132

which is reck%p%%fgfs % G1988- 4%%bk%q¥he%%Jo qlln%%t f Hﬁ% r.e

simlar to € one ©o

gure re’ls a

ongltu n§1 FECESS

133a7¢n ﬂ@@ UatEéﬁaIJWHII 133 opposite to the | ongitudinal recess 132a.

16

20

25

30

35

In Figure 13, the pocket-like configuration 135’ is modified
into a circular cross-section. Accordingly, in this embodi-
ment, the lateral walls 132, 133 and the lowermost end wall

134 are all formed as circular arcs merging with each other.

The embodiment shown in Figure 14 is like the one shown in
Figure 10, but the lateral wall 132 adjoining the inner wall
124 is provided with a longitudinal recess 132a, which is

rectangular in cross-section.

The embodiment of Figure 15 is similar to the one of Figure
14, but there is also a longitudinal recess 133a in the lat-

eral wall 133 opposite to the longitudinal recess 132a.

The embodiment in Figure 16 is similar to the one in Figure
15, but there is a longitudinal rib 133b (instead of a recess

133a) opposite to the longitudinal recess 132a.

The modified embodiment shown in Figure 17 comprises rela-
tively small longitudinal recesses 132c, 133c, 134c with part
cylindrical cross-sections in the lateral walls 133 and 132
and the lowermost end wall 134, respectively. Except for
these part-circular recesses, this embodiment corresponds to

the one shown in Figure 7.

and



The enbodinent in Figure 16 is simlar to the one in Figure 15, but there
is alongitudinal rib 133b (instead of a recess 133a) opposite to the

| ongi t udiwel2otoaeems 132a. The nodified enbodi ment shownpicm/sEr@ons18y
conprises rela tively small |ongitudinal recesses 132c, 133c, 134c with
part cylindrical cross-sections in the bateral wal I's 133 and 132 and the

| oner nost end wall 134, respectively. %xcept for these part-circular
recesses, this enbodi ment corresponds to the one shown in Figure 7 . The
enbodi ments of Figures 14 through 17 are included to illustrate that the
opposi t e That emddodialdnaordd ansyard tihe droweigigt7 taransiveriseleendonal | of the

| ongi t udi.nal . packet .na rovided with irregular surf.ace portions. In the
enbodi et SO a1 g UPis B arid 192 (HE ke e &0 200 RIE! 47l atfvel'y
wi de | owerowsartdsan th4Q!s vantsea aral atd Me diy thar rlowaipgperi nedr tdagrket4 May t her e

being a §Q§H{réyi&gdﬂ%f%gffg%%%?ﬁgrigﬁﬁﬂg%élﬁyy%fddyq regi on between the

wi der | ower "portion 140" and t'he narrow upper portion 141'. In both enbo
di rents, the longitudinal profile groove 122' is |located adjacent to this

shel f surfrace cl4%ibodiinkd dan dHherotikerr iephe ditentns showt Hen Kegwiesiel0 -
17, the |l gngi tudi nal under cut g{oov 122" is exteggﬁg, aqiacent to its side
wal | por g T2 & IG o oaoketTd k6 B Figir At of 13514 7 i 4d Hown
enbodi mentys narhese ypeeke todritke nc drifli’gurtatd ren$caney substcdrt tdraldtep
rectangular.. bt juey [y I elerably e Jorned st it requlariLl 6, or, any
desired shape, e.g. as illustrated in the previous enbodi nments. I'n Figure
18, the Iretrdriain W’ B2 tier ges ronpottiey Wit itdve liddder waldotip4migf- t he
under cut greoue 122 1t tdenlant e Adin ns dhe associat ad side wal | 143
of the upper, relatively narrow portion 141" of the ke
adjacent to this shelf surface 142’. Like in the other embo-
diments shown in Figures 10 - 17, the longitudinal undercut
groove 1227 is extended, adjacent to its side wall portion
15 1267, into a pocket-like configuration 135’. In the shown
embodiments, these pocket-like configurations are substan-
tially rectangular, but they may preferably be formed with
irregularities or any desired shape, e.g. as illustrated in
the previous embodiments. In Figure 18, the lateral wall 132’
20 merges smoothly with the inner wall 124’ of the undercut
groove 122', and the latter adjoins the associated side wall
143" of the upper, relatively narrow portion 141’ of the key
blade via a step 144’. In Figure 19, on the other hand, there
is no such step 144’, and the lateral wall 132’, the inner
25 wall 124’ and the side wall 143’ all merge smoothly into a

common side surface.

The key blade 1207 shown in Figure 20 is composed of a lower
part 1507, which is identical or similar to the lower parts
30 140, 140’ of the key blades shown in Figures 10 - 19, and an
upper part 1517, which is identical to the lower part 1507,
but turned upside down. In this way the key blade 1507, 1517
can be inserted either way into an associated key hole, ei-
ther as shown in Figure 20 or turned upside down (the profile
35 is then exactly the same because of the symmetry of the lower

and upper parts).



bl ade via a step 144" . In Figure 19, on the other hand, there is no such
step 144', and the lateral wall 132', the inner wall 124" and the side wall
143" all wenrgs/®emot hly into a common side surface. Thepkepebiiadsn1d20"
shown in Figure 2 0 is conposed of a |ower part 150", which is identical or
simlar to the lower parts 140, 140 oﬁlthe key bl ades shown in Figures 10
- 19, and an upper part 151", which is“identical to the | ower part 150",
but turned upside down. In this way the key blade 150", 151" can be
inserted either way into an associ ated key hole, ei ther as shown in Figure
2 0 or turined lypsidersdowl (HHhieyrofidd esHos e fexat tdmp ddienesane diecause of
the sy try.of .the | ower and per rt Finally,..Figs. .2 t hr h 29
show nongﬁﬁ%(}oer%lgdglenesn st l}LIOléfer 't f)l%t ﬁgq?sré)usqr%loamé in |sgs.thf0]ﬁeﬁ/rsog>{fjﬂ 18.
Thus, thehkeyxB33L % Mealgha329 ceanty dvavee o icmesls Lsedtiilenalo uresfddreling
correspondj t 0 i 19S- rHQug i except

t hat theq%%gg¥k%35?9§§1?E%W?fﬁgeﬁég§?¥%ﬁm%gégﬁshﬁ%ﬁ?ﬁ?ﬁ$§9§%i%%%%gﬁa t he

i nsi de 2Zéathéfeofirrehadal af 1 He en it isirare Sofl & e IeyHivade. Fi g.

30 corresponds todFithe 20vsiard Fid@ .+ n3l CaT riespends 0 kigshel keatd-222,
except that the | owernost transverse end wall 234 is flat. In al

enmbodi nedt$fest ﬁﬁghqgﬁb§&F' d in the appended clainms, it is assumed that
the inner wall 124 of the |ongitudinal undercut groove 122, 122', 122" is

substantial ]y ral | to,.the r pl of t.he, key Dbl d a side
sur faceE%fﬁ,:ﬁgé%Fgé§?p%¥%?§bﬁfm%v?ﬁ%n §ﬁf§ﬁéﬁﬂi%tﬁ%ﬁ%e%ﬁé?$%ﬁg} wal |
may be orfilgmt.ed lataral Sial lexasgite the tsdibg dentaralo gl anensvends erahgl e bei ng
normal |y ;0 jnorg tiharkly, in sone

In all embodiments described above, and in the appended
claims, it is assumed that the inner wall 124 of the longitu-
15 dinal undercut groove 122, 1227, 122" is substantially paral-
lel to the central plane A of the key blade and a side sur-
face 123, 1237, 123”7 thereof. Within this definition, the
inner wall may be oriented at a small angle to said central
plane A, this angle being normally no more than 15°, in some

20 cases (such as a relatively thick key blade) somewhat larger.

The longitudinally extending pocket may be shorter than the
length of key blade and extend along only a portion thereof.

25 Also, the longitudinal profile rib at the key plug may be
interrupted or formed as one or more separate elements

mounted in the key plug.



cases (such as a relatively thick key bl ade) sonewhat |arger. The

| ongi tudi nal |y extendi ng pocket may be shorter than the I ength of key bl ade
and extengoabmnge@nl y a portion thereof. Al so, the | ongiptugesabopredile rib
at the key plug may be interrupted or forned as one or nore separate

el ements nounted in the key plug. CLAI 1 . Akey for use in a cylinder
| ock with a rotatable key plug having a“profil ed key way, said key
conprising: - an elongated, substantially flat key bl ade having a | ongi

tudi nal profile groove (122) extending along at |east a por tion of the

| engt h of“¥Hé&'Sey blade, with an inner wall (124) of said groove being
substantially parallel to a side surface (123) of said flat key bl ade,
said longitudinal profile groove (122) having an undercut portion (129)

adj acent 1t.0 saney Mside s rirdge paritddent (1128 wifci he ke dilade kdhe 1oyt si de
of said rngggﬁortioq?foQﬂin%Ia part af, said side .surface (123) of the key
bl ade, chEradted FE¢ M That Y "Sai'd Sinderctt TGS SF said | ongi t udi nal
profi$e greovelatgattesl,i mgrgiestt igdrlty ifsitd&esaitd aded e voord iscon ot28) , i s
expanded i ni: I i.tudi ocC ( ) i QQEF it eral al |
portionst%%%%?13§%ngﬁdgﬁgﬁ%&@??ﬁ@%k?r%%%é?ggygggﬂMa %%igﬁ#?&ﬁﬁﬁéﬁﬂ?s
subst ant italdny o gtheorleg19tghtaly tew Ve, 2 adea kEyEhasrdafinged vad ol @idf)1 |

wherei n s dpockplo Jrr Me iy extensimn 0fl saidundear oy paritdeonofr dhe
profile groave, said extension Eﬁ;ﬁgiorlented substantially in a direction

towar ds ar %dg® porticort 16 e rade, said direction being parallel to
sai dssi de- surifcade refi tidae rkdy dalcada.e FroAkey 2as defvined dm wldairmauk
wherein %%f%fé%M¥f}5teﬁﬁ%Q%nt to and inside a ridge portion (128) of
the key blade, the outside of said ridge portion forming a
part of said side surface (123) of the key blade,
characterized in that
15 - said undercut portion of said longitudinal profile groove,
at its innermost part inside said ridge portion (128), is
expanded into a longitudinal pocket (135) having opposite
lateral wall portions (132,133) and a lowermost tranverse end
wall (134), which is substantially flat or slightly curved.
20
2. A key as defined in claim 1, wherein said pocket forms an
extension of said undercut portion of the profile groove,
said extension being oriented substantially in a direction
towards an edge portion of the key blade, said direction

25 being parallel to said side surface of the key blade.

3. A key as defined in claim 1, wherein said lowermost trans-
verse end wall (134) is substantially parallel to a lower
edge portion (1§827) of the key blade and faces upwardly in a

30 direction in a central plane (A) of the key blade.

4. A key as defined in claim 3, wherein the vertical dimen-
sion (h) of said ridge portion (128) is greater than the
distance (d) between said end wall (134) and said lower edge

35 surface (127).



verse end wall (134) is substantially parallel to a | ower edge portion
(127) of the key blade and faces upwardly in a direction in a central plane
(A) of thgokew/dbmde. 4 . A key as defined in claim3 , polnsE2i10/050189
vertical dinmen sion (h) of said ridge portion (128) is greater than the
di stance (d) between said end wall (134), and said | ower edge surface (127)
.5 . Akey as defined in claim2 , wherein said pocket has a substantially
rectangul ar cross-section. 6 . A key as defined in claim2 , wherein at
| east one of said opposite lateral wall portions and said | owernost
transver $e endkenalds afe Saicdl peckdtaing Gumtedeih scAkepAetdefdsned in claim
2 , wherein J %'nd513105'te | at er.al_ wal | $ort|ons of said pocket are

g

substanti éJIbI y para 45 A% lsairdecrsouS ac& o the f1 at key blade. 8 . A

key as defined in claim6 , wherein said |owernost trans verse end wal |l of

sai d pocket 4 g Lurve evfltn%da iAdhuSs el ng, g f %ac” nalde ofnd he widih of

sai d pocket, sairrd w bei ngidmeasured ‘transversely to said side surface of
sai d key iRt lat@ﬂ@éy“@?sl EATedisn a1chisnil | lakfersist dtCATEdS SGne of

sai d oppesid &diat eyalsawal loRadd ans @and,<sai d | ower nost transverse end wal |
is provided with an irregular surface portion. 10. A key as defined in

claim1l , wherein said inner wall (124) of said |ongitudinal profile groove
mer ges Wwiz.h Pork@yofa$aiedfiorepbs'jrt e laatergl mﬂ@rp@ratjjcbra@p(o:bizgelaﬁ)taﬁalsai d

pocket . (111 KEY A% %%f %%%8 %c%e%' .1 ’su‘MéeJ%I 1'12/]: WL ‘i%l qijren sion

(h) of sal e port sured sal side surf ace
of the ke%ﬁl@l &deie |S§11rﬁ@r0@ tdfarth%lﬁ‘ladf ]qetj/eb@mel .est width (w) of said
under cut groove adjacent to said

8. A key as defined in claim 6, wherein said lowermost trans-
verse end wall of said pocket is curved with a radius being
more than half of the width of said pocket, said width being

15 measured transversely to said side surface of said key blade.

9. A key as defined in claim 1, wherein at least one of said
opposite lateral wall portions and said lowermost transverse
end wall is provided with an irregular surface portion.

20
10. A key as defined in claim 1, wherein said inner wall
(124) of said longitudinal profile groove merges with one of
said opposite lateral walls portions (132,133) of said
pocket.

25
11. A key as defined in claim 1, wherein the vertical dimen-
sion (h) of said ridge portion (128), measured in a plane of
said side surface of the key blade, is more than half of the
smallest width (w) of said undercut groove adjacent to said

30 side surface, said smallest width being measured as a perpen-
dicular projection onto said inner wall (124) of said longi-

tudinal groove.

12. A key as defined in claim 11, wherein said vertical di-
35 mension (h) of said ridge portion is equal to or greater than
said smallest width (w).



side surface, said snmallest width being neasured as a perpen dicul ar
projection onto said inner wall (124) of said longi tudinal groove. 12. A
key as dewbnethdososl ai m 11, wherein said vertical di nenscosgtdposfissai d
ridge portion is equal to or greater than said smallest width (w) .13. A
key as defined in claim1l , constitutiTg a key blank wth a continuous
upper edge portion configured so as to permt coded recesses to be cut
therein. 14. A key as defined in claim1l , having coded recesses cut into
said ridge portion, so as to forma side code on the key bl ade, said side
code receassed heiyngconfiigwedd a¢ledeparatenatitati deastkegne lsirde t unbl er
in an assoqiated lock, 15 Akey as defined in claim.1d, wherein said side
code recésses ¥ orm ng a si decode “TonstTitut e & WaveiKe, QOngi u dinal
code pat trermmitl@odekercas sdef ittedd mwudl ditmrB4,n .wherein said side code
recesses are cut into the whole material thickness of said ridge portion,
so that the side code recesses reach all the way fromthe outside surface

of safd rliddgé gert iden daftieeshild IS9mdim ddi malv 156k kerdest v amfdercéiit profile
groove. YhtdAkew as def igded idh,clal Msl4o wheheid ssald sidde £ode d eessses
are cut from an upper .edge %[ the ridge partion dfown to various |evels

bet ween $Hitf uppert edgéand enechc‘?\ﬁeﬁf%) S5 COFIEAET drvgi TAdRSTA 1Sy

ext endi ngripocket .13t Arkeyiak dehiried iim clraiamsh4,i adzer diorksai d si de code
recesses formconcavities with [ ower bottom portions |ocated at a nunber of
different | evels, each representing a code. 19. A key as defined in claim

18, wher din daikewids aeledninddeviel solaliso lidnclwideeam Hoper moste laodsl at the
upper edge Qfsses forming a side code constitute a wave-like, longitu-

dinal code pattern.

16. A key as defined in claim 14, wherein said side code

15 recesses are cut into the whole material thickness of said
ridge portion, so that the side code recesses reach all the
way from the outside surface of said ridge portion into said

longitudinal pocket of the undercut profile groove.

20 17. A key as defined in claim 14, wherein said side code
recesses are cut from an upper edge of the ridge portion down
to various levels between said upper edge and the lowermost

part of said longitudinally extending pocket.

25 18. A key as defined in claim 14, wherein said side code
recesses form concavities with lower bottom portions located

at a number of different levels, each representing a code.

19. A key as defined in claim 18, wherein said different
30 levels also include an uppermost level at the upper edge of

said ridge portion.

20. A key as defined in claim 18, wherein the number of dif-
ferent levels is at least three.

35
21. A key as defined in claim 1, wherein the inner wall of

said longitudinal profile groove and the adjoining longitudi-



said ridge portion. 20. A key as defined in claim18, wherein the nunber of
dif ferent levels is at least three. 21. A key as defined in claim1l ,
wher ei n twe 20tnesoowal | of said | ongitudinal profile groegesandoibase

adj oi ning | ongi tudi nal pocket are |ocated at a depth from said side surface
of the key blade which is greater thanlgalf the thickness of said key

bl ade. 22. A key as defined in claim1l ] wherein said substantially flat
key bl ade has a relatively wide |lower portion, in which said |ongitudinal
profile groove is |located, and an rela tively narrow upper portion. 23. A
key as defdlnedduetclaaienlbcataheraal i saipd s ushantdial |94 dd atukey-dlcade has
upper and.l ower rtjons,. each havi an . under roqve W th sai
innernos?ahleor]l{gelyi E%iaﬁia Wpolccketl,S ic antt%ﬁa?chtaﬁle agl;/%t itgsﬂles?/%%ectkrnlecsa “and can be
t ur ned upsiide kdowl lsefcore being inserted into said keyway of said cylinder
| ock.

5 22. A key as defined in claim 1, wherein said substantially
flat key blade has a relatively wide lower portion, in which
said longitudinal profile groove is located, and an rela-

tively narrow upper portion.

170 23. A key as defined in claim 1, wherein said substantially
flat key blade has upper and lower portions, each having an
undercut groove with said innermost longitudinal pocket, such
that the key is symmetrical and can be turned upside down
before being inserted into said keyway of said cylinder lock.

16



