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LOCK W TH REPLACEABLE PLUG FI ELD OF | NVENTI ON The present invention rel ates
general ly to 5 | ock- key conbi natipns and concerns nor

specifically cyklﬁger | ocks with a plug thgt is easy to replacgc'r/S ?%??”
the plug conprises the conplete conbination for coded pins or the like.
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e.g. soneone f y and thereby this key can cone into wong
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with a replace go he"kind initially nmentioned is disclosed in the
PCT publicalicnnoded pins or the like.

BACKGROUND

10 It is previously known to provide a lock device with a
removable and therewith replaceable plug. The advantage
of locks with a replaceable or interchangeable plug is
that relatively unskilled personnel can quickly give
the lock a new code. Such new codes can be required if

15 e.g. someone fails to return a key and thereby this key

can come into wrong hands.

The coding of locks wherein the plug comprises the com-
plete combination can easily be accomplished by replac-
ing the entire plug with another plug provided with a
20 new code. A known way of providing a removable plug is
to use a pin going through the housing or the like,
which pin is actuated by a key inserted into the plug.
A specially designed key, a so-called service key, has

been used for releasing the plug.

25 A lock with a replaceable plug of the kind initially
mentioned is disclosed in the PCT publication
WO 97/36072 in the name Australian Lock Company. This
lock comprises a concentric groove in a cavity in a
housing for receiving a plug. The plug comprises pro-
30 trusions in the form of balls which, when running in

the concentric groove, retain the plug in the cavity



WO 97/ 36072 in the nanme Australian Lock Conpany. This | ock conprises a
concentric groove in a cavity in a housing for receiving a plug. The plug

conpri ses prm odhoods’ Usions in the formofy bal'ls which, when pepRiedgokis t he
concentric grggéé? retain the plug in the cavity WD 99129985
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novenment between plug and housi ng. When using a service key, the sides of
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or breaking of the nounting device when the |ock i.s manj pul ated, e.g. when
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provide a cyl- 1nde y conbi nation wherein the |ock plug is 15
easier to replace than in known | ocks. Another object is to provide a
cylinder |ock- Khe clrmssilnstddrsadrisim gived cciiyagig @ sanatictinmRar
agai nst Ionglttggdgg the contact surface taking up longitudinal forces
is small. This can lead to yielding or breaking of the
mounting device when the lock is manipulated, e.g. when
10 someone tries to open a heavy or stiff door by solely

pulling the key handle.

OBJECT OF THE INVENTION

An object of the present invention is to provide a cyl-
inder lock-key combination wherein the lock plug is

15 easier to replace than in known locks. Another object
is to provide a cylinder lock-key combination wherein
the lock plug is better mounted against longitudinal
forces than in known locks. Another object is to pro-

vide a key for said combination.

20 SUMMARY OF THE INVENTION

The invention is based on the insight that a key with a
back profile can be used in order to retain the plug
against longitudinal movement in certain positions.
This is combined with protrusions on the plug that co-
25 operate with grooves in a cavity in the housing. The
plug is thereby easily replaceable and also the mount-
ing of the plug is stronger than in previously known

locks.

According to the invention there is provided a cylinder

30" lock-key combination, wherein the cylinder lock com-



forces than in known | ocks. Another object is to pro- vide a key for said
conbi nati on. 20 SUMVARY OF THE | NVENTI ON The invention is based on the

i nsi ght that \g, tth a back profile canybe used in order to ' e
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Wi th protrusions on the plug that co- 25 operate with grooves in a cavity
in the housing. The plug is thereby easily replaceable and al so the mount-
ing of the plugpkssesrendeckt bydindepr wiitbusl gykiowerd dokisingcemddiang to

the invention there is.proyided.a | inder .30 _|.ock-key. combi nati,on
wherein the cyIFﬁ&éFyl6Ek%§8nfyl}n§éf9gf§§§§§ ad§p§ed.%or.rece1vy§g 2
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in the cylinder ousing adapted for receiving a cylinder plug with a key
slot for a key be¥.,papf whezeraythgndadBedi fheheanditly somprd s&syiaty

center axi o PASONE, SORERRtEE SEORNE UAROY ROPEEN SR Yk 1
said at | east ofRecasaeetr akigr edveheoepsriates suild compiofaitienpibadinded on
the back of the Koy ot er3red 10PEhaL 524 11%15t e donsenitic
groove cooperates with a profile provided on the back
of the key bit of an operator or user key when the key
10 is inserted to an operative position in the cylinder
lock to prevent turning of a key with an incorrect pro-
file; and further in that the combination comprises a
first longitudinal groove provided in the wall of the
cavity and adapted to permit, in a first rotary posi-
15 tion of the plug in which the key slot is aligned with
the first longitudinal groove, insertion of an operator
key provided with a back profile; a cam part provided
on the envelope surface of the cylinder plug which,
when interacting with said at least one concentric
20 groove, prevents mutual longitudinal movement between
the housing and the plug; and a second longitudinal
groove provided in the wall of the cavity and adapted
to permit, in a second rotary position of the plug in
which the cam part is aligned with the second longitu-
25 dinal groove, mutual longitudinal movement between the
housing and the plug; wherein, in a rotary position of
the plug different from said first rotary position,
when an operator key with a back profile is inserted in
the key slot, the back profile interacts with said at
30 least one concentric groove to prevent mutual longitu-
dinal movement between the key and the housing and
thereby between the blug and the housing; and when a

service key lacking a back profile is inserted in the



10 is inserted to an operative position in the cylinder |Iock to prevent
turning of a key with an incorrect pro- file; and further in that the

conbi nati on Qﬁﬁ?%&§ﬁ§ a first longitudinal,groove providedi|1éé¥%%¥M%¥§f

the cavity and adapted to permt, in a first rotary posi- 15 tion

plug in which the key slot is aligned wwth the first |ongitudinal groove,
insertion of an operator key provided with a back profile; a campart
provi ded on t heP¥iFel Bpeuadrierelbrdingl ReyemeRt prekyetn cihe whbpd and

interacting wt j eagst ; entrics 20 . ut ua
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| ongi t udi nal griobye, peosielegd the tbugvatan dbe thitlcdwaty fuohasapied to
permt, in a second rotar osition of the plug in which the campart is
aligned with th%ﬁ%%%%nﬁnF%ng??ubo%%lﬁﬁnal groove, nutual |ongitudinal
novenent between the housing and the plug; wherein, in a rotary position of
the plug di&f ergptthepmBal fnvéheion MIREYuBOS| dh Obpe S ke PPERAL QT key
with a back profile is inserted in the key slot, the back profile interacts
with said at 30s¢¥wbee okeycHorcase i wigh obhe 2loypewventionedatombhnmt u-
di nal novenent Qfgxeen the key and the housing and thereby between the plug
and the housi ng;”and when a service key | acking a back profile is inserted
in the '

Other preferred embodiments are given by the dependent

claims.

10 BRIEF DESCRIPTION OF DRAWINGS

The invention is now described, by way of example, with

reference to the accompanying drawings, in which:

Figs. la,b show a cylinder lock housing according to

the invention;
15 Figs. 2a,b show a cylinder lock plug;

Figs. 3a,b show an operator key according to the inven-
tion for use with the cylinder lock housing shown in

Figs. 1la,b:;

Figs. 4a,b show the operator key inserted into the cyl-
20 inder;

Figs. 5a,b show the operator key inserted and turned

approx. 45° from the position of insertion;
Figs. 6a,b show a service key; and

Figs. 7a,b show the service key in Figs. 6a,b inserted
25 into a lock and turned to a replacement position for

the lock plug.
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mut ual | ongi tudi nal novenent between the plug ard t he hgusinghhf permtted
in said second r osi - tion, whereby the plug can be w thdya or
in- serted i%”?@“ﬁoﬁsi ng. 5 Further t%e Stlhnvention i ncl udes arr o é@é@gir
key and a service key for use with the above-nentioned conbina- tion. Cher
preferred enbodi nents areﬁgiven by the dependent claims. 10 BRIEF
DESCRI PTI ON OF PERRMKER PESCRIPEAONoRF FHEOWNYENTIONed, by way of exanple,
with reference to the acconpanying drawings, in which: Figs. la, b show a
cylinder | ock hoggsktguaeseendi ng to the invention; 15 Flgs._2a,b shOM/a
cylinder lock plug; Figs. 3a,b show an operator key according to the inven-
tion for use wiIh the fyllnd&nglacbrbﬁn&&@? &g%w@i?@nEigg.aI@gQﬁ?ﬁﬁfL fﬁ’b
show t he operator key,inserted into the cyl- i.nder; Figs. 5a,b show the
oper at or kgy ingg?FeﬁléﬂdeuEﬁéﬁr& ffok ogkther, pifthodnt RS Sesdiatiesh ket

insertion; M 0szc8rlifilovWoatBer Yheenke¥%n and Figs. 7a,b show the service
key.in Figs. 6a,b inserfed

Fig. 1 shows a cylinder lock housing 10 intended for
mounting in a door or the like and with a conventional,
generally cylindrical outer shape. Thus, it is com-
pletely interchangeable with today’s known cylinder

10 lock housings.

a cavity 12 is bored out in the housing 10 for receiv-
ing a cylinder lock plug 20 shown in Fig. 2. The shown
housing is intended for a lock of the type marketed un-
der the trade mark ASSADESMO® and the function of this
15 type of locks is described in e.g. the Swedish patents
with publication numbers SE-B-469 565 and SE-B-469 566
in the name of ASSA AB to which reference is made for
further information. Two grooves l4a, 14b known per se
are running longitudinally in the walls of the cavity
20 and which are engaged by a respective side bar when the
lock is in a locked position. A further groove 15 is
running in parallel with the two grooves 1l4a, 14b. This
latter groove 15, which has a preferred width of 2 mm,
is adapted to receive a part of the back part of an in-
25 serted key 30. This key will be described in more de-

tail under reference to Fig. 3.

The cavity is also provided with a longitudinal groove
17 which is wider than the other grooves and is adapted
to cooperate with protrusions or cam parts 27 on the

30 plug 20 shown in Fig. 2 when this is inserted or with-



25 into a lock and turned to a replacenent position for the | ock plug.
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DESCRI PTI ON %6;&-}519%;\NENTI ON Construction gn the followi ng a psefEdsnszes
enbodi ment of a“Ccyl'inder lock will be described together with an associ at ed

key 5 according to the invention. Fig. 1 shows a cylinder |ock housing 10

I ntended for noynting [n a door or the like an ith a conventiopal
general |y cyl i ndfF#¢at _ﬁt%rpgﬁgﬁ ?e%hﬁ@?oéfm?ggcmhrsﬁlE?QIgéF%?egéﬂgnaeable
with today's kngyackybtndgprdl. bosk.honsi pGhctofa¥Et Yhddei saROpadteout in
t he housing 10 for receiv- ing a cylinder |ock plug 20 shown in Fig. 2. The

shown housi ng i¢ilhtkeadédrtberade¢seribedt e thpefabireinvg-un- der the trade
mar k ASSADESMJ err] and the function of this 15 type of |ocks is described

25 Goo' e TR ELORE, P LN QUL AT O BUTREE SRS RofERoREY |
i nformati ons Twohgreoxes ddaumbdb &fiovonpentstcageoouani hfatenghtiodi nally
N the walls of thecavity 20, and which are engaged by a respegtive.side
these grooves can vary but they have in common that
they run around the inner wall of the cavity 12 in a
plane perpendicular to the longitudinal direction of
10 the housing, i.e., perpendicular to the direction of

insertion of the key.

The inner diameter of the cavity 12 is adapted for in-
sertion of the cylinder lock plug 20 shown in Fig. 2.
Except for the cam part 27, this plug has a conven-

15 tional shape for the kind of lock in question and ccm-
prises a shoulder or collar 22 for correct positioning
in the housing 10. The plug alsoc comprises two slits
for side bars 24, of which only one is displayed in the
figures. The plug also comprises a key slot 26 for in-

20 sertion of the key, the position of which appears from
Fig. 2b. In the preferred embodiment the width of the
key slot is larger than the width of the groove 15 in
the housing 10. The meaning of this.will be explained

below.

25 The plug 20 also comprises the cam parts 27a-e already
mentioned. These have a shape that in the longitudinal
direction harmonizes with the circumferential grooves
16a-e in the wall of the cavity 12, see Fig. 1lb. This
means that when the plug 20 has been inserted inté the

30 housing 10 and is in a position in which the cam parts

27a-e are not aligned with the groove 17, see Fig. 4b,



lock is in a | ocked position. A further groove 15 is running in parallel
with the two grooves 14a, 14b. This |l atter groove 15, which has a preferred

wi dth of 2 ”'83(')%%29@ pted to receive a part of the back part opcHSeds22435
serted key 30. I'S key will be described in nore de- tail under reference

to Fig. 3. The cavity is also provided with a |ongitudinal groove 17 which
Is wder than the other grooves_and is adapted to_cooper

t,e with
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inserted or W tharyeeMORE/ B3983ng 10 and the plug 28, whereby the
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wi dt h of approxplBgnis Establdnshedn fofrmillyesda chm pantsdng.| Howe view,t He
described in the follow ng. Besides_the | ongitudinal gr.ooves already
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but they have in common that they run around the inner wall of the cavity
12-in a pl ane pBkpehbiecaraeveo lhwilldngermditnadhig mediiadn lengidudimal
housing, i.e., ndi.cul ar t directi f i, I 1 .Qf,. 1 key. The
I nner di aneter §§9§ﬁgg§év%§§r% yigﬁgd %? dcggrgfn}%%%r edf! ¥eo Q&
withdrawn from the housing. In this position the plug
will follow the key because the key and the plug are
10 interlocked by the code grooves on the key and the

driving pins in the plug.

In Fig. 3a a key 30 is shown, the main parts of which
are made up of a grip 31 and a key bit 32. The sides of
the key bit 32 are provided with code slots, which,

15 during insertion of the key, cooperate with lock pins
known per se in the cylinder lock plug 20, see e.g. the
above mentioned patent publications in the name of ASSA
AB. The cross section of the key bit is shown in Fig.
3b and from this figure is seen that the back surface

20 33 of the key bit is rounded to be adapted to the ra-
dius of the cavity 12 in the housing. The largest
height of the key bit 32 essentially corresponds to the
length of the key slot 26 in the plug 20 and the depth
of the groove 15 in the housing 10 added together,

25 whgreby the key can be inserted into the key slot when
the plug is in such a position in the housing 10 that

the key slot is aligned with the key groove 15.

The back surface 33 has a toothed profile when viewed
from the side and comprises protrusions 34a-e and

30 straight parts 35 located therebetween. The shape and
the position of the protrusions 34a-e correspond to a

respective groove l6a-e in the housing and a respective



sertion of the cylinder lock plug 20 shown in Fig. 2. Except for the cam
part 27, this plug has a conven- 15 tional shape for the kind of lock in
question andwmgngess ses a shoul der or cold ar 22 for correct pasI/$ESSAZIAY iN
the housing 10. The plug also conprises two slits for side bars 24, of
which only one is displayed in the figures. The plug also conprises a key

slot 26 for in-. 20 r t4-qn_ of kew,. I h Qs tJd on of ich a rs from
Fig. 2b. In thga[?)nrg Z&rtezl enbodi %glrﬁ %@t’wgﬁﬁh&oflst %eeite;wesﬁ%otufg%l Tger
than the wi dt h3af. HBeecagrseowhikb kimd lof Nk NGk £Oie ambiotr@i dum-s wi l |
be expl ai ned bﬁlow 25 The plug .20 al so conprises the camparts, 27a-e
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harmoni zes W L1 e sl Qriidly Grp e, RS Ad) Ui Al Olcddie. cavity
en the plug 2 as be

12, see Fig. |Ib. This nmeans tha en’inserted into
the 30 houSi ngposG.tamasi ©f rthe posittiusidns wharctbd heamisd pardes W Zd-anar e

not aligned wi th the.grqove,17, see Fig. .4b, WD 99129985
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| ongi t udi nal MueRNtrabalavERh e aeusigib i and the plug 20, whereby the
plug is established firmy in the housing. However, if

Again with reference to Fig. 3b is seen, that the pro-
file in the transverse direction of the key is limited

10 to a part of the back surface and that a guiding part
37 is provided on a limited part of the width of the
back surface, which in the shown embodiment is approx.
1/3 of the total width of the back surface. The purpose
of this guiding part is to allow insertion of the key

15 into the longitudinal groove 15 in the housing 10 be-
cause the width of the groove 15 is less than the width
of the key blank.

Fig. 4 shows an insertion position for the key. From
this figure is seen that the guiding surface 37 rests
20 against the wall in the cavity 12 in the housing 10. If
there were no guiding surface, the protrusions 34 of
the key profile would bump against the bottom of the
groove 15 causing abrasion damage on the key as well as
on the housing. This is avoided with the shown shape of
25 the key 30 provided with the guiding surface 37 in com-

bination with the groove 15,

One realizes that the total height of the key bit 32 is

larger than the height of a key for conventional locks

and therefore a key blank with a higher bit part has to
30 be used. The back part is milled off so that the parts

between the protrusions are created. Due to heating



the plug has been turned to a position in which the 5 groove 17 is aligned
with the camparts 27a-e, see Fig. 5b, the groove 17 wll permt this

nmut ual | ongit %g giovenent, wher eby the plug can be insert edpchiisEos2243
wi t hdrawn fro ou3|ng In this position the plug will follow the key
because the key and the plug are 10 interlocked by the code grooves on the
key and the drivingtpln Q i,s shown, the

main parts of wRF€ ﬁﬁewﬁﬁge gtgP §¥B8d§1‘§adr8tﬁ§§ %opl§2athé i des of

the key bit 32 grgepr eyl geé Wi Bﬂo@@ﬂ@rsgﬁbﬁe,"\‘ih%}lan%@ dHainRd tiipserdien of
t he key, cooperate with pins known per se in the cylinder |ock plug

20, see e.g. théaabevbetwrehohbe pap&muspobisi S4t irods the PREtFad® of ASSA

AB. Th t fthk bi_t F 3y ,and from thi
fgure i< seon FRFePRE"BaEK SaFPaes 35 35%BepRsuedyride®s axstliey o be

adapted to tde rarrdyusHeletbe, Ca\lbby:ci%hftnah@&el@@&lnn@e Teed.amgestkdiei ght
of the key bit 32 essentially corresponds to the length of the key slot 26

in the plug 20 hhankheasepehcet Whéhgﬁo§@§klﬁrpﬁlﬂﬁe1ﬁb&§@ﬁglfOF&HHéd
together, 25 WhELeRiqlNenkeratansls @S%hteegul@te()ztvhask%xlea waep the
plug is in such @ position In ousin that the key s |s allgned
with the key graeug. 151t§hﬁaha&blyurtaeek3& v s ndk m@mthedpngMdea\anh
viewed from the Sédgu? g %% gbze§7pgotru3|onﬁl§%% an%p%hereby the fi-

10 nal machining is simplified.

In order to achieve correct insertion position for the
key 30 in the lock the key is also provided with a stop
lug 36 that blocks further insertion of the key when
the lug abuts the front surface of the plug.

15 Operation
In the following, the operation of the lock and the key
according to the invention will be explained with ref-
erence to Figs. 4 and 5. In Fig. 4 the key 30 is shown
inserted into the plug 20 but not turned from the in-

20 sertion position. In the insertion position, the key is

tilted approx. 45°, which can be seen from Fig. 4b. The
reason for that is the preferred location of the slits
14a,b for the side bars which can be seen in Fig. 1la.
By this location of these slits the possible width of
25 the housing 10 is minimized and thereby a more compact

construction is achieved.

Fig. 5a shows how the back profile of the key corre-

sponds with the circumferential grooves in the housing

when the key has been inserted to a position in which
30 the lug 36 abuts the front surface of the plug. Because

the protrusions 34 can run in the grooves 16 when the



30 straight parts 35 | ocated therebetween. The shape and the position of
the protrusions 34a-e correspond to a respective groove l6a-e in the

housi ng and awipemResysi ve WO 929985 10 8  PCT/SE98/02243
PCT/ SE98/ 02243 cam part 27a-e of the plug, which is best seen in Fig. 3a.

Because this kind of |ock |acks top and bottomtum blers etc., there is no

need for a straight, d|V|d|£§ | ine between the plu asgkthe $u€$ gé
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back profiles. galn W t erence I's seen, that the pro- file

in the transverse direction of the key is |imted 10 to a part of the back

surface and t hatowewet di iify ‘phetkéj’ psepem/a'sdenl oncartiéat tleackaprobilehe

wi dt h of the back surface, whi shown, enbod] t is [ OX, -1/ 3 of
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figure is seen tﬁg% Egg g§dﬁ9gséﬁ££a88r§gc£eégée slots or surfaces.

In the position shown in Fig. 5b with the key turned
approx. 45° from the insertion position shown in Fig.
10 4b, i.e., with the key 30 in a vertical position, the
protrusions 34a-e engage in the correspoending groove
16a-e. This means that the axial movement of the key is
blocked and that the key can take up relatively large
axial forces without damage to the key or lock. This is
15 an advantage when the key functions as a doorknob for

opening of the door in which the lock is mounted.

However, in this position the cam parts 27 of the key
are aligned with the longitudinal groove 17 provided
therefor in the housing, and thus in this position it
20 is solely the back profile of the key that prevents mu-
tual axial movement between the plug and the housing.
The shape of the back profile makes it possible to take
up large axial forces because the interaction area be-
tween the back profile and the grooves in the housing
25 amounts to several square millimeters, in the shown em-
bodiment approx. 9 square millimeters, even though the

grooves are relatively shallow.

When the plug is to be replaced, a service key without

back profile, see Fig. 6, is inserted as a usual key

30 tilted 45° as in Fig. 4. The material in the housing



20 against the wall in the cavity 12 in the housing 10. If there were no
gui ding surface, the protrusions 34 of the key profile would bunp agai nst

the bottom ofwd beagsove 15 causing abrasjen danage on the keypéfs,sm,dnés _
on the housing. This is avoided with the shown shape of 25 the key 3

provided with the guiding surface 37 in com bination with the groove 15.
One realizes that the total height of the key bit 32 is |arger than t he
hei ght of a kefPIIGCEENFENHIhAT AW & S afdhThaeT @t 1y IHERKCH koY a

hi gher bit parte gs ¢ e e ggh: f i the
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9 file. ‘II?@T/S@E@&/@ZZ@ dreedthech viidimesditto Nncheghdwiisiamd rot ary

tools and in order tq g t her sha inclined transition sur- faces
bet ween the prSEPHS) &ﬁ’s%lslig a?]m) elﬁaﬂfk%ﬁ RESet M dmats e R ¢ he

protrusi on $4dca@d SePrRpladeld.l BécdlMe ELlse AHT® rkegyhtlé"q.gé@é WwiMcpe used.
The key blank can be cut with a back profile if that"is pre- ferred. The

materi al of théagl!ﬁsd@ @“ﬁdks Ftedii Lol [Hneyeateyng Aiterdmavaklof the key, bl ank

can be provide ui,de S I f 37. bef | 1in nd t hereby_t he
fi- 10 nal nmc hﬁl g g%m& J}awn from(% ou31é%£%y means gf
: the key and be replaced with another plug, also by

means of a service key.

10 The man skilled in the art realizes that the shown em-
bodiment can be varied and modified within the scope of
the appended claims without departing from the inven-
tive idea. Thus, the invention is not limited to locks
of the type ASSADESMO®.

15 1In a preferred embodiment the entire lock system is in-
tegrated in the plug. The side bars are retained in the
recesses provided therefor, e.g. by means of circumfer-
ential rings or protrusions on the edges of the re-
cesses. In that way the side bars will not fall off

20 when the plug is removed from the housing and thus fa-

cilitates easy replacement cf the plug.

In the shown embodiment the grooves l6a-e are circum-
ferential, i.e., they enable 36Q° turning of the key.
It is also possible to provide a lock in which the

25 grooves run through only a part of the cavity for the

cylinder plug.

In the preferred embodiment the longitudinal groove 15
has a width less than the width of the key blank. A
construction in which the width of the groove essen-

30 tially corresponds to that of the key blank is also



In order to achieve correct insertion position for the key 30 in the |ock
the key is also provided with a stop lug 36 that bl ocks further insertion

of the key whgp obhReogkug abuts the front sgpface of the plug. IlgctiEszAaR24n
In the follow ng, the operation of the |ock and the key according to the
invention will be explained wwth ref- erence to Figs. 4 and 5. In Fig. 4

the key 30 is shown,.inserted iinta the pnlug 20 hut t turned fromthe in-
20 sertion posil??%‘ﬁl.b?‘ﬁ‘t& ei%ﬁ%&?%ﬁ ‘gb%'?ﬁ%n*f Eﬁencc}keef?rsvjtﬁt]é%yapprox.
45[err], which tafdderseeslipodoun . irko the ¢easnd dofiddaindsrthen.

preferred location of the slits 14a,b for the side bars ich can be seen

in Fig. la. By this location of these slits the possible wdth of 25 the
housing 10 is rPRIBYC AMHER NEYRLITTRT el Ldnphtt Eondihaiciidh hars

achi eved. Fig. e of 4 KeVs res. spends with
t he circunfereﬁg?afﬁg¥%o€§2£%% ?{5§¢E§§iriﬁéhéﬁfééﬁ?fiy“ﬁgi f%%ﬁg?nserted
to a positién icowhsehb80uséed wigh 36 hdek sprdeidedniiturdrelge aife tdedel ug.

Because the prqtrusions 34 cap run jn the grooves 16 en the
99/ 29985 " %aror one gnpirely lacking %side %ﬁ?s@aﬁ? o‘?‘?ﬁ%elke?v/g s

turned, this tupboget S180taR! 9EKEGuAEE 1160 kP¥ry depending on the

number of profile shapes used.

Keys for use with the inventive lock are preferably
10 made of a conventional key material, such as nickel-

brass.

The position of insertion as well as the angle through
which the key is turned when locking or unlocking can

of course vary.

15 The grooves shown can be given a different shape or po-
sition. If the turning angle for unlocking is larger
than 90°, e.g. 180° the longitudinal groove 17 can be

made broader than what has been shown.



operates as in a conventional |ock. However, if the key presents an
I ncorrect .back profile, i.e., one that does not harnonize with the grooves

16, 5 the tUW&%ﬁis the key is blocked frgm the position shovwci/sedsiogess
and the | ock cannot be unl ocked, even when the key presents cor+ect-—eede-

slots or surfaces. In the position shown in Fig. 5b w f
approx. 45[err] fromthe insertion position shown in Ff]ﬂ!’!ﬂimllmﬂmlmgﬁi
with the key 30 in a verti cal position,CPﬁéMﬁrotrusionS* a- e emgage + h the
correspondi ng groove l1l6a-e. This nmeans that the axial novenent of the key

i's blocked and that the key can take up relatively |arge axial.fo S

wi t hout damage .0 the key @wlingd&s h?ﬁ%?*%yl%ngﬁx%Bﬁ%ﬁta chreh fﬁg key
functions ags a daarknob for, openi heo GPO0L 1 ikt G ¢hea |l @¢kihger
nmount ed. Fbaev fiﬁqééﬁL%?%%muéﬁéﬁgﬁii %aﬁ?part% 27 of t%e key@gre‘aligned
with the |ongi tisligialg g(X®Vearld praavited (h2) einrthe cnbindesi hgusand thus

in this position it 20 is _solely the pack profile of th t prevents
nu-- tual axial MRleRdAPHRA %%@?th@gaﬂdc¥aénﬁ%ﬁsP%%§ %ﬁg)sﬂg%g éf t he
back profile gio@ogféplfbgoat@gy yptlﬁgge @zzalofoacnsybeeamse t he

interaction areabe- tween the back profile and the grooves Ln the housing
25 anounts to mederkereimatke vall nefetbe fAvERE $AOWNCERPTHBAPnBRt

approx. O squarg M1t &l Sse Vet §0UGNe" RE6HLRYV Binll fig” EbALLKERY -

cally with the center axis of the cavity (12),
characterized 4in that

said at least one concentric groove (l6a-e)
cooperates with a profile (34a-e, 395) provided on the
15 back (33) of the key bit (32) cf an operator key when
the key is inserted to an operative position in the
cylinder lock to prevent turning of a key with an in-
correct profile (34a-e, 35); and further in that the

combination comprises

20 a first longitudinal groove (15) provided in
the wall of the cavity (12) an¢ adapted to permit, in a
first rotary position (Fig. 4b) of the plug in which
the key slot is aligned with the first longitudinal
groove, insertion of an operator key (30) provided with

25 a back profile;

a cam part (27a-e) provided on the envelope
surface of the cylinder plug which, when interacting
with said at least one concentric groove (l6éa-e), pre-
vents mutual longitudinal movement between the housing

30 and the plug; and



When the plug is to be replaced, a service key w thout back profile, see
Fig. 6, is inserted as a usual key 30 tilted 45/ err] as in Fig. 4. The

material in tWe 9vAsLes Ng WD 99/29985 44 11  pCT/SE98/02243
PCT/ SE98/ 02243 adj acent to the groove 15 then prevents the service key from

"slipping down" even though it |acks the back pro- file. The service key is
then turned to the position shown in Fig. 7. It is in this posjtion that

the plug 5 can be repl aceEe®mhuand Wkinage 3&8PYe (sBd REFEHSSKR a
back fil ' it : Mt
b LSRN O YLD i A 4 i

fromthe housing by T1Eeans o erep er plug,
al so by neans ofecorsdrmoteer kegyos it cihe{ Fien s30)l |l the tglaaqrin ndal¢lzes t hat
t he shown em bodi nent can be varjed .and dified within the sco ghéirthe

; e

appended c!ainttQﬁFQERHP%Rﬁmﬁ%?%E}%r%%ﬁq iiidh-The (PR 19
oreforrod embodi e IR bt 1 e Thok byt i T Rt et ibotrect O,
The side bars arlee rietwsivegl and ttthee rgloesses provided therefor, e.g. by neans
of circunfer- ential rings or protrusions on the edges of the re- cesses.
In that way the side baIéhggéinpoinfgﬂéoéggy position of the plug

different from said first rotary position, when an

operator key with a back profile is inserted in the key

10 slot, the back profile interacts with said at least one
concentric groove to prevent mutual longitudinal move-
ment between the key and the housing and thereby be-

tween the plug and the housing; and

when a service key lacking a back profile is
15 inserted in the plug, mutual longitudinal movement be-
tween the plug and the housing is permitted in said

second rotary position, whereby the plug can be with-

e T
* S *

2. A combination according to claim 1,

20 characterized in that the profile (34a-e,
35) runs through a limited part of the width of the key
bit (32), preferably through 2/3 of the width of the
key bit, and in that the width of the first
longitudinal groove (15) essentially corresponds to the

25 width of the profile (34a-e, 35).

3. A combination according to claim 1 or 2,
characterized in that the width of the sec-
ond longitudinal groove (17) is larger than the width
of the first longitudinal groove (15), preferably 5 mm.



20 when the plug isr m \Ilm ousing and thus fa- cilitates easy
repl acenent of. the pl uﬁm Hmmmuﬂ ' nbodi nent the grooves l1l6a-e are
circum ferervdadroosse. , t‘he)} eflabf e 360[e£r] turning of the kpgr/skésizs43
al so possible to provide a lock in which the 25 grooves run through only a

part of the cavity for the cylinder plug. In the preferred enbodi nent the
| ongi tudi nal groove 15 has a wdth | ess than the width of the key blank. A
construction i &-whi ch t A& WRAIALET Y FdoRSeddh [EFTRANRE I r esponds

to that of the . i's 1ai 12

PCT/ SE98/ 02243%%?5%@@ dﬁg‘%&f%\ﬁogg‘k\éotph%%%% t act at mes'ser vice key tends to
"slip down" intohtdhe grecve duiizng dnsérsi drhatA s@esihgivthe tsecitpooves
14a, 14b for the side bars is shown jn the qraw ngs.. The j.nventive idea can
of 5 course b&fus&d® R asqrd‘%gepr d&F \H“{%W?’Jﬁne&g)delsoar or one
entirely |agki ag )i dPai%n ?gm_%r @1 H00VES 1 Gafe of orfdi &Ei el 5O
vary dependi ng-on tlhe nunber of profile shapes used. Keys for use with the
i nventive | ock direqirieinerchithel keyvad@isl prafofhenitimracidayd mterial, such
as nickel - braise'ast one groove (l6éa-e) in a cavity (12) in the

cylinder housing (10).

5. A service key for use.with a combination

10 according to any of claims 1-3, characterized
in that the section of the back surface (33) on the
key bit (32) is profileless in the longitudinal

direction of the key.



The position of insertion as well as the angle through which the key is
turned when | ocking or unlocking can of course vary. 15 The grooves shown
can be gi ven wodohbsgsent shape or po- sition. If the turning aperRedsa4s
unl ocking is larger than 90[err], e.g. 180[err], the longitudinal groove 17
can be nmade broader than what has been Hffown. WD 99/ 29985

13 PCT/ SE98/ Q2243 CLAIMS 1. - A cylinder | ock-key
conbi nati on, wherein the 5 cylinder |ock conprises a |lock cylinder with a
cylinder housing (10) and a cavity (12) in the cylinder housing (10)
adapted for receiving a %yl jﬁﬁ plug (20) with a keygskot 4426) for a key
bit part (32) of a key (30 ¢f wherein the wall of 3 ty (12)
conprises at 10 |east one centrlc groove (16a-e) runfing concentri-
cally with the center gy &ﬁb(lz) ch - hat sald
at | east one concentr/ti ) operate a profi Aba

> key n a E
when the key is insgytd &r g |ve posi Fo : cyt R to

140 i 164
B l;- | N\ 16e
\ .
Ib r 1 1
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correct profile (34a-e, 35); and further in that the conbination conprises
20 a first longitudinal groove (15) provided in the wall of the
cavity (12) mgg ¢ed to permit, in a first rotary position PETSEIRIP4DS
the plug in ' the key slot is aligned with the first |ongitudinal
groove, insertion of an operator key (39) provided with 25 a back profile;
a campart (27a-e) provided on the enve?dbe surface of the cylinder plug
whi ch, when interacting with said at | east one concentric groove (1l6a-e),
pre- vents nutual |ongitudi nal novenment between the housing 30 and the

pl ug; and WD 99/ 29985 14

PCT/ SE98/ 02243 a second | ongi t udi nal i vz;éﬁ?) provided in the wall of
the cavity (12) and adapted to permt, gg. cond rotary position (Fig.
5b) of the plug in which t campart (Z7) is aligned with the second

longitudi- 5 nal gro 7), mutual |ongitudinal noygrent between the
housi ng and{E&e=pl ug; wherein, i rotar ositign/of the plug different
fromsaid fIFS" rotary poigd() vgd h a back profile

is inserted]in the key

i

3k
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K | ey
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10 slot, the back profile interacts with said at | east one concentric
groove to prevent nutual |ongitudinal nove- nent between the key and the
‘housi ng and twenekysbe- tween the plug and the housing; and WRIT/SES®224BCce
key | acking a back profile is 15 inserted in the plug, nutual |ongitudinal
novenent be- tween the plug and the hou§4%]|s permtted in said second
rotary position, whereby the plug can b th- drawn fromor inserted into
t he housi ng. 20 A conbi nation according to claiml1, 20 c har act
eri zedi nthat the profile (34a-e, 35) runs through a limted part of
the width of the key bit (32), preferably through 2/3 of the width of the
key bit, and in that the width of the first |ongitudinal groove (15)
essentially corresponds to the 25 width of the profile (34a-e, 35) 3.

A conbi nati on accor W laiml1l or 2, ¢ h a rAch t g i n that
the width of the séc- zah ngQt udi na e (17) ?ger than the mndth
of the first |ongitudinal groovex15)|=pFeferably 5 98
15 PCT/ SE 3%/ 02243 4. An opnrator se W th
a conbi nati on accordi ng t32~an ?: t hel precedi ng cl ai ks
o 7 =
‘[ TRAYAN|
. M e
3ha~7~ —— _~— | —
Vb=
1g./Q
., Fig7
( 10
—_— J
~20
h A\ it I
N
T iy
\ 2= Fig.7b
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20

Ina cylindg,r lock-key combination an operator key with a back profile (34a-¢, 35) is used, which profile interacts with concentric
grooves.(lﬁa—e? in a cavity for the cylinder plug (20) to retain the plug against longitudinal movement in certain rotary positions. This
feaune.:s con!bmed wxsh px:ouusions (27) provided on the plug, which protrusions interact with the concentric grooves. Further, the cavity
is prqwde.d with a longitudinal groove (17) that permits mutual longitudinal movement between the plug and the housing when said groove
anis aligned with the protrusions on the piug. The plug is easy to replace when a service key lacking a back profile is used. This
construction also gives a better mounting of the plug than with known locks.




