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1 : ‘ A LEVER LOCK UNI T FI ELD OF | NVENTI ON

5 The prweesnljlsvént ion relates to a lever lock unit, and
particularly to a lever lock unit in which novenent of %ﬁ%gnPZ@B%S

‘tunblers is such as to make forcing and 1 mani pul ati on of the | ock
difficult to achieve. 10 The invention also relates to a key for use
with such a | ock. ERGEER NP AERTUNLTE 5 Known | ever |ocks are
constructed so that when turning the | ock key, the key seeks for the

| ever tunbl er g4 : o nove the levers to a | ock-rel ease position
I n acco?ﬁgﬂgeoﬁﬁFﬂe%ﬁggo on the key. This general prin- ciple,
wher eby the key seeks and actuates the |ever 20 tunbl ers as the key is
turned i§ besefaWot-RsERRY 1HRANE i . f e drawbacks
s that ?urni%gegP tﬁe_kei resmﬁﬂg ref&@%% 5ga? égyﬁgggoggyagﬁ"léyg&b
tunbl ers whi cROFEsBRESicHLEE1lY tRedr leats lo¢khdiH tkdyp ahd dhewovenent er s

in the passagef the DévélMeumbleses Mesksued dacibi tatie @akeghgﬂgﬂn%and
forcing of t s that a nulti-key/tunbler

he | ock ) Anot her dr ck j .
syst em 30 %ﬁﬂﬁBPIBElPBa8¢I§gF o5tke iﬁ?EQPiﬁnﬁplﬁﬁﬁﬁ%ﬁﬁts of this
kind, due to the particular design of the | ever tunblers.
10 The invention also relates to a key for use with such a

lock.
BACKGROUND ART

15 Known lever locks are constructed so that when tﬁrning
the lock key, the key seeks for the lever tumblers in
order to move the levers to a lock-release position in
accordance with a code on the key. This general prin-
ciple, whereby the key seeks and actuates the lever

20 tumblers as the key is turned is beset with many draw-
backs.

One of these drawbacks is that turning of the key results
in wear between key and lever tumblers, which results in

25 wear marks on both key and lever tumblers in the passage
of time. These marks can facilitate'manipulation and
forcing of the lock.

Another drawback is that a multi-key/tumbler system
30 cannot be readily implemented in some lock units of this
kind, due to the particular design of the lever tumblers.

German Patent Specification 394 630 (Deutsche Tlrschlief-
er-Industrie Wilhelm Miiller) teaches a lever lock that
35 includes a plate which, when moved, dogs a number of



German Pat ent Specification 394 690. (Deutsche T[err]rschlie[err]-
er-lndustri Pw%é{ﬂﬁl mMerr]ller) teaches a | ever | ock that 35 I ncl udes a

pl ate which ved dogs a nunber of WO 98/ 113 PECT/SES7/01542
PCT/- SE97/ 01542 : 2 | ever tunblers
into a | ock rel ease position when t he 2 correct key is inserted. This
relative m)venfnt bet we pl at e and | ever tunblers, and al so between
plate and key,lever t Jae’é%nﬁplrr&t idnleck i rebeaseyersitiond whear the

movement. 5 cofbéetdckfey el imedrstddie mmbﬁékameéehwvmahtﬁmféﬁvéﬁr?

formed on the n e THE | NVENTI ON
10 One obj g %‘1{3 %g{la ug‘gplﬁ/%ﬁ‘l itk saJt%oC%r] %eé“zf’ll%tvee CerY'I ock
unit which is #dre ceghinathan Qérlllleeaknmmem@@k and rotairys movexssanbl i es

of this kind. This doeANARChRULHhd i ﬁvﬁé Loﬁt%r'ﬁg' G th
whi ch 15 a key/lever tunbler system can e ea5| ﬁ

Anot her obj ect %?m?ﬁeopn\fiéﬁt K8 |a§dt éeﬁﬁéwtd’@ﬂ&qr(ﬁ}k uni t whi ch can
be constructed froma w de choice of materials. 20 Still another

obj ect of the o) rovide a key that can be used with.
such a | ock un4”?'¥§f‘%é ok fﬁ%&%’é@ﬁ@ THE INVENTION" 25  This object
Is achieved with a lever lock unit that is accommodated in a housi ng

grﬂrgrﬂl;ﬁjg? a%rgée)?(%fe_gce lgfmﬂ{e presenacda%vee%tloona%.tsu%toep%olvg% eve?r
lock unit which is more secure than earlier known lock

units or assemblies of this kind.

Another object is to provide a lever lock unit with which
15 a key/lever tumbler system can be easily included.

Another object of the invention is to provide a lock unit
which can be constructed from a wide choice of materials.

20 Still another object of the invention is to provide a key
that can be used with such a lock unit.

DISCLOSURE OF THE INVENTION

25 This object is achieved with a lever lock unit that is
accommodated in a housing and includes a dogging element
adapted to actuate a lock bolt, a plurality of lever
tumblers that are actuable via the dogging element and
movable relative thereto, and a blocking element for

30 blocking movement of the dogging element when no key is
inserted, or when the wrong key is inserted, wherein the
lever lock unit is characterized by a cradle carried in
the dogging element and adapted to accommodate the lever
tumblers, wherein the dogging element is rotatable and so

35 adapted that rotation of the dogging element will cause



tunbl ers that are actuable via the dogging el ement and novabl e
relative tgﬁéﬁ%ﬁﬁﬁ?nd a bl ocking elenent for 30 bl ocki ng novenent- of the
e

doggi ng el n no key is inserted, or when the WERGERTYI542
inserted, wherein the |l ever lock upit is characterized by a cradle
carried in - the dogging el enent and-adapted to acconmodate the |ever

tunbl ers ein th dog n IS rqQtata Ie and so, 35 adapt ed
t hat rotatloﬁ£8f ?ﬁ% 9&§@W ? wi 'ttt S%ﬁ% cgging el?@?@ﬁ!lléﬁ@
PCT/ SE97/ 0154Rerewith the lever tumblers accommoddXed in thdecradiée

acconmodat edgjny S% ‘i‘lgﬂa&%efc?g‘;.l%latf&ﬁ to thet RGN dind Sy €L

tunbl ers accomodated 1n t nove IFInearly 1n rela?lon to
the doggi ng éRehthatand to a key iesarted %B %hﬁey°¢hse$@eﬁs|¢Ptb@ﬂm@ck o)

as to bsing tﬁe letbe t%xefsn@b%&bﬁ&m@ lkdmih el MR s & YPpSeiPRsi tion
when t he corr EE% has be |ns deci sive ‘di fference

.
bet ween conv@ ?Po F8€¥§q ﬁ&%%ﬁ?t*ﬂ?%ﬁ%ﬁ eeks the |l ever tunblers

and lifts the same 10 and the |nvent|ve | ock construction, is that in

t he case of , the . nventi |l ock on ct| n_th r tunbl ers

i nst ead, see&h?hgqﬁﬁf%ﬁl § 8§3Fﬁ8%ﬁeﬁﬁ% % %&f ROF & e,

15  Anot herwbithetbackeyssedls the Me@nftundelm armdlslasftmethe samer adl e
1o nmovgyli “eé‘ﬁ&ytfaQrQHGQn‘c%eC?SEk' BBngftrﬂ%Zﬁ%t elS tﬁ’l V"il} c{ec.faeé;é‘ with

correspondlng nmeans I n one r
housi ng. f thge Jéquizeuéﬁjvhch@&geenéﬁweiceé@nbythmeleméntw@ﬂpl@rsmt

wear bet Weenlﬂf@fz’eé‘ad 5B¥RT theMie’y ard ddp rﬂﬁ%e"ﬁ@&@?ion glve?iv%fl' ng
the easily read megg mar ks that a conventi onal will® |leave on a
t

| ever tunbl etPSneR98tri ki ng the sane. Thi s greatly |ncreases security
of the | ock against 25 unaut hori zed mani pul ation. -

15 Another difference is that turning of the key causes the
cradle to move linearly through the coaction of means
provided thereon with cofresponding means in one part or
the other part of the fixed housing.

20 One of the advantages afforded by the invention is that
wear between key and lever tumblers is minimized, thereby
avoiding the easily read wear marks that a conventional
key will leave on a lever tumbler when striking the same.
This greatly increases security of the lock against

25 unauthorized manipulation.

Minimization of key wear on the lever tumblers also
enables key and tumblers to be made from a wider variety
of materials.

30
The invention also relates to a lock according to Claim
11 or Claim 12. The key is adapted for use with a lock of
the general principle defined in Claim 1. | |



M ni in zation of key wear on the |lever tunblers also enabl es key and
tunbl ers to*be made froma w der variety of materials. 30 The

i nvention al MO98413Ses to a | ock according to Claim 11 orpEXBESNGIBS2
The key is adapted for use with a | ock of t he general principle
defined in Caiml. WD 98/ 11315 4

PCT/ SE97/ 01542 4 Furt her
preferred enbofumthtes referredeanbodineatsetof the ﬁ,nvehtimnt leerd ogéoW ng
dependent d ai I T, W NGS The
|n5ent|on mnllgﬁgﬁ é“ﬂé@???%ﬁg'ln r%?%éﬁhéﬁt tEﬁgﬁé reference to an
.exenpl i fying enbodi nent thereof and al so with reference to the
facconpanyi ng dggmgpgggscﬁlpﬁtgh oF lPHE DRAWINGSi S a perspective view of an
‘inventive_lock unit; Fig. 2 is a perspective exploded view of. the
1 ock unit? shown in Fig. 1, and al so shows a key for use with the

| ock; 15 Theginvadntifon Iwiulsx g loé f aesen‘ibetiagns m@frea detedd 1 agking
operation, Fi o i || ustrat § £Qact i O ¢ ck va/t & | ock
26" ' bolt mouREERTRASE fouRRc peeipit AHY 'hHingi Rkl an .
expl oded vi ew withnralfeecende W the a&nﬂmphmwmmgodrahengspklnnwhlshown in
Fig. 1, and shows a key for use wth this alternative unit;

10 Fig. 1 is a perspective view of an inventive lock unit;

Fig. 2 is a perspective exploded view of. the lock unit
shown in Fig. 1, and also shows a key for use with the

lock:
15 _
Figs. 3a-3f illustrate different stages of a lock locking
operation;
Fig. 4 illustrates coaction of the lock unit with a lock
.20 bolt mounted in a lock chest;
Fig. 5 is a perspective exploded view of an alternative
embodiment of the lock unit shown in Fig. 1, and shows a
key for use with this alternative unit;
25 '
Fig. 6 is a more detailed view of a gfoove in the spine
of the key shown in Fig. 5; and
Fig. 7 illustrates coaction of a lever tumbler with a
30 latch pin in the unit shown in Fig. 5.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Preferred embodiments of the inventive lever lock unit,
35 = or latch unit, will now be described in more detail.



25 Fig. 6 is a nore detailed view of a groove in the spine of

the key shown in Fig. 5; and Fig. 7 illustrates coaction of a |ever
tunbl er wi t'KOBABIS™ | atch pinin the unit shown in Fig. 5 PCI/SE7DEEAl LED
DESCRI PTI ON OF PREFERRED EMBODI MENTS Preferred enbodi nents of the
‘inventive lever lock unit, 35 or latchunit, will now be described in

nore detail. WD 98/ 11315

PCT/ SE97/ 015449- 1 shows a lock unit comprisingp lock clp:ggg: hagimgs a
l'ock unit conmtisppgraphetk 10hesid havloger partanlyppedidapdrdd BBAng | ower
part 11, sai bel scr ewed g ..Both of the chest hal ves
I ncl ude a ke;},&%&gd rgctszi%f}?%@ h%?gh-%.tﬁ%egégg{:c]ﬁ%g?eﬁaf'e‘égug?sé &Y ne an
5 opening kXEadiroird bbilehld.| dhe boke chesabl baflvespedso defineTha
conponent s of ck ' r [ [ 3 R tﬁp| nount ed
in the lock gl%égﬁﬂ@ aBOL:?)%g?%%ﬂe -e?rgfr?\\t,\g 18ck %ﬁllc%hllsn atbrjfg ?:I[qaus I‘%/.'t ed
enbodi nent has the formof a 10 drum 20 which is intended to accommbdat e

a cradle 30 The chRp¥RENLSr B ¥Rkl 3 24 Hi@ngd g6e g,lh%w%r WA Vﬁ%g are

designed to permt Iljinear relatjve novenent between drum cradl e.
As the drum RtREPLY Ot dghe kegkathest isty deueingnebementn
relation to tihdoh uihbyhe NSl ldktdfcdd enbbdimant MANt €de | Fokdte PPN

cavi ty 8y ARG B0 hich | 167 B Ry *e6 A ERommindie Tl SEadliAmatat es a
plurality of bedween udblmr svadds 222, 2forandchsénc&hd ndrumnbladrls Jhese
:Oggie[ L ﬁm;'f R sAdhed to gRIHA MBIl e W d P &EXE WL P8R et g
and cradle. As the drum rotates, the cradle 30 is caused
to move linearly in relation to the drum by pins 14, 16
15 that are mounted in the upper chest part 10 and that
coact with a curve 36, 38 in the form of a cavity or
opening 34 in the cradle.

The cradle accommodates a plurality of leVef tumblers 40,
20 for instance nine tumblers. These lever tumblers are
mutually identical with the exception of the position of
code reading grooves or recesses 42 in the side edges of
respective tumblers. These recesses or grooves are
positioned at mutually different heights corresponding to
25 the pitch of the key code. The tumblers have a width
which allows the tumblers to pass between walls 32 of the
cradle 30. Each lever tumbler is provided with two
resilient tongues 44, for abutment with the walls 32.
, This provides frictional resistance against relative
30 movement between cradle and lever tumbler.

Thus, the cradle and lever tumblers rotate as the drum
rotates, while the cradle opening, at the same time,
moves relative to the pins 14, 16 in the upper chest
35 part. Since the lever tumblers are guided in the cradle



code readi ng grooves or recesses 42 in the side edges of respective
tunbl ers. These recesses or grooves are - positioned at nutually

di fferent hé¥VQi8/413d8rresponding to 25 the pitch of the key PCASEITDLS42
tunbl ers have a width which allows the tunblers to pass between walls

32 of the cradl e 30. Each lever tumfier is provided with two

resilient tongues 44, for abutnment with the walls 32. Thi s provi des
frictional resinttineecatonessidrmaaneye ghe tHBDARERt Whil WBEROBPARYe tARd

| ever tunbler..r3q1e Ut tzﬁ@vééadirﬁ:landtheyerréwfol ehe 0t pbeiasohlze

drum rotates whi |l e the cradl e enin the s \Y;
relative to t eekakivestorshen ke¥e ﬁ%%é:re“éﬁjé’saﬂé% re Jgfeengnﬁg%g}:ﬁé Hgv
tunblers are gwhr@dthe thebtesdl ¢n their addptesy pb:smlons.

PCT/ SE9Q7/ 01542 in the aforesaid

manner, the tunblers wll acconpany the cradle as it noves until they
reach their pasidédesslide 50 dlsmoumnted time they drumeRufon DAFeRmesit Aént

tongues 44 _, righf! Sadles UM Snd e [ ALORIAT RESKENARIon Lo the

code slide 50 novement at ht angl es
to novement ofdrum, cardl £orms releaderaasiing Part of fhe iRF%r ofr S9€&de

reading part of;{khe '5@C‘%ar-rf‘fe§oﬂe sensirg] i 68 aQt@@tﬁh@IS P&mi@nof’z
detecting projection 52 10 whic a functi et her % t he

Corrott Tab ol cnagonetRonsoho, HetABE! BRRERER ORuRE, LhR: Cakr L, Koyl
tioned, the VaﬁaQUEebﬁvﬁ%édﬂﬂﬂEfﬁe4ﬁoal6wdngpMEnﬂén()As earhiknaten-

dlfferent extents | ation.to t t e elkation
to the code SIF%@P%Q %h aé@ﬁ?ﬂﬁﬁ%e Pn&?ﬁﬁgsﬁg égd§H%% qiéﬁ“%é%étgg
Wen the key amgleuadly diffelmentoexdentcods) nélaaticarertq ubhe edsumy eandved
so t hat t.he rec skde m

S e gh- pencther PREERSER LE1EE L8P0 The Reddie S1dlld S0, 0 fica Bl

ageway. | de can pressed
into thdjbassagemhytheraedeb?nsab@ @nﬁ@ﬁﬂ?d k@%cé@§%%'%Wegk%ﬁv§§d§21§y a

cam 18 rmount edggé‘ EBerURRCcode, tHdICBEVERT tuaagletal areamdifedl 56 bhaeks

rotation when wrong Key is ipserte ode sljde .thus
corresponds tothe recesses og grooves 4? the mbier side edges form

a through-penetrating passageway. The code sllde can then
be pressed into the passageway formed by said side

20 recesses or grooves 42 by a cam 18 mounted on the upper
chest part 10. This cam 18 also blocks rotation when the
wrong key is inserted. The code slide thus corresponds to
the latch pin of a typical lever lock.

25 Fig. 2 also shows a key 70 for use with the inventive
lock unit. The key includes a key bit 72 which has code
surfaces or code grooves 74 cut in one side surface
thereof. In the basic embodiment, the other side surface
(not shown) of the key lacks code grooves but is machined

30 to a depth that corresponds to the depth of the code

grooves.

The key bit has a shape and dimensions that coincide with
a key- bit receiving recess 46 in respective lever
35 tumblers 40. The depth of this recess is such as not to



the'latch pin of a typical |ever |ock. 25 Fig. 2 also shows a key 70
for use mﬁt%ﬂi&s inventive l ock unit. The key includes a keé bit 72
whi ch has ¢ U315 syrfaces or code grooves 74 cut in one sPEESENQ156:

t hereof. I n the basic enbodi nent, the other side surface (not shown)
of the key | acks code grooves but is machilned 30 to a depth that
corresponds to the depth of the code rooves. The key bit has
a shape and diiftredensinery mayensnie of the tumblenseyn pplatdes Eongheecess

46 in reSpeCtik@|a@é/61fhé3;5drmnti@mﬁr§edlp-lﬂ_§@eéj&mfhp§ 1ihsatref8FEmentsuch
I%SéT/r]gtEQt?/O0154?f th\e/\ol%%e}rl?’tlu?nblers is stopped when the ikﬁﬁeot%i’f'ihéér

movenent of tleednunbheestéd dnket ithie treddmes 46 tokey a&xktdmt ditinwhsch
turned. Inste t-hi in t . 0, h Vv I Sl S
eli%fﬁ%ttéﬁégégggﬂﬁﬁ against hé "Goaé §%@§f€22§§ 3%“?0 an

st opped en t een Tnserfed Tnto
extent at whidft Bs thehdeveretumbilising sthae mguensewardscdde grepvands.

Thus, | et thEe! BYBLIhEMUL Sedbdlt (¥ epbavRisast e kﬁcgﬁé?ﬂgekey

that are brought to respective positions I n accordance W

on the key bitWith fthe kepQnofhe key bifa.| ock | ocking operation will now
be described with reference to Figs. 3a-3f. 15 "Fig. 3a shows a
startinq ositjon.i.n which all |ever tunblers are at nmutually the
sane hei&ﬁt. m35ﬁiﬁ§ tion allows a key to be inserted into the | ock.

A lock locking operation will now be described with
reference to Figs. 3a-3f.

15 Fig. 3a shows a starting position in which all lever
tumblers are at mutually the same height. This position
allows a key to be inserted into the lock.

Fig. 3b shows the position after the drum 20 has been
20 turned anti-clockwise through about 90°. Rotation of the
“"drum is caused by turning the inserted key, which causes

the drum to rotate.

Ih this position, or state of the lock, the first pin 14

25 engages the first curve surface 36 on the cradle 30.
Further anti-clockwise rotation causes the cradle, and
therewith the lever tumblers, to be moved linearly by the
pin 14 in relation to the drum.

30 Fig. 3¢ shows the state of the lock after anti-clockwise
rotation through about 130°. In this state of the lock,
the cradle has been moved maximally in relation to the
drum, which will be evident by the fact that the pin 14
has reached the rounded part of the curved surface 36.

35 The lever tumblers are in their final positions, or lock



#igﬁ 3b shows t he position after the drum 20 has been 20 t ur ned

anti-cl ockw se through about 90[err]. Rotation of the drumis caused by
turni ng the WO98i138 key, which causes the drumto rotatper/sEe701542 | N
this position, or state of the lock, the first pin 14 25 engages the
first curve surface 36 on the cradl-¢ 30. 8 Further anti-cl ockw se
rotation causes the cradle, and therewith the | ever tunblers, to be

nmoved |inearlyreledse: positponsi4 im tblistisvage.t Mhelr baver Sﬁnnbléa'rg. 3c

Sbout 130 or 1] SR TCE CPEpES Ol CRE KT, phen, (HET ERALELURE, o

nmaxi nmal |y in rBe¥Edhdineagdy . The lgvigy ﬁMﬂhﬂ?ﬁﬁlquMfﬁﬁﬂknﬁﬁ 1n/thﬁnract
that the pin l4dopted hPés’i@&%h%d tbg renadegrpattoRflt h@ff@ét{ediﬁuréﬁge
ej

\?;\g 93/5113 ge l%\é%rgutelé 4tlerasga611.rnestI the cra Jlenavlvafﬁqré}sog% 02r54I20c

8 rel ease positions, in this stage The | ever tunblers

therewith presg_a en he d noved | inearly.
The | ever tunbﬁgrgﬁgﬁﬁ @gnﬁgﬁneﬁht c&é@ E%3§§§gjﬁﬁﬁﬁﬁﬁ%ﬁs OB tthe
frictional effébrought-passing pasgﬁg&wmw fgui nde tduderstidewahkea Zhe

As before mentpgaeded! fe\ode;headiRal M 9HESTRUL QMR 50 carl REQIALAGEST N9

passagewa é for the cod y i's NI neert et
code sli#@ 50 bgnPraspedrin, 1D-e. Hropedsked |dﬁ-re|c'fel°nrnﬁ’@é”d>€if¥dldﬂdhaledm on

per pendi cul ar tRe dlrec‘th'!@ndhheﬁhh.@fl kReWBral1kehaner adlee 120€  RemHAVE s
tunbl ers have, been noved Cn he other han | f an i ncorrect key

has been i nserPa¥e R&eLHMOYGHR-pLEs witf BB lncorrﬁ@ﬁm&?%wm
the code slidehaanbeenbenpeeseadd- nbnthﬁﬁdgﬂ@passﬁﬁbapﬁs@a\q%lﬂﬁﬁi walllll pee

stopped by abu%ggﬂgdokﬁémkﬁgd%ode slf&éd%dg&rktgg %%@ssed- in, and
15 rotary movement will be stopped by abutment of the code
slide with the cam 18.

Fig. 3d shows the code reading projection or talon 52 on

the code slide 50 pressed into the passageway formed by
20 the recesses 42. Turning of the key, and therewith the
' drum, can therefore be continued.

Fig. 3e illustrates the lock components when an angle of
130° remains of the anti-clockwise rotary movement. The
25 code slide 50 has been caused to leave the passageway
formed by the lever tumblers by a second cam 19 (Fig. 2)
on the lower chest part, and the fixed pins 14, 16 in the
upper chest half have moved out of engagement with the
_ first curve 36 in the cradle.
30
Fig. 3f shows that continued rotation brings the second
curved surface 38 in the cradle opening 34 and the first
pin 14 into contact with one another, whereby the cradle
and, thereby, the lever tumblers are returned to the
35 starting position shown in Fig. 3a.



Fig. 3d shows the code reading projection or talon 52 on t he code

slide 5 I I nto the passageway fornmed by 20 the recesses 42.
Turni ng%ﬁgﬁgﬁgey, and therewith the - drum can t he®&TEES7L542

" continued. Fig. 3e illustrates,the | ock conponents when an angl e of
130 remai ns of the anti-clockw se rota?y novenent. The 25 code slide 50

has been cayse 0 | eave.t ag . ored hy the l[ever_tunblers

by a-secong%baﬂ9§9 % B?dﬁggrgsga oﬁgﬁ%%l?%wé?%cﬁggi g%' 7 aftd PALtsi xed

pi ns 14, lécitmatiesr 28 actpabeschediodkalfomsveuabien sot ast tenghgekent with

the . bhESh o Ve3P ik LA C5MAE dSfcriptiof! 8f #igShauws that
conti nued rotatfbn'brf%gs}?%e sé@%nd § ct?véd sgrfggg'3 ‘in the cradle
opening 34 and the first pin 14 into contact with one anot her

wher epy theher dfiredescrbed s8ghehre e dwirets t Ugb-@heraied nehanned to
the 35 startln% %%}tlon shown.in qui.%g. . ., WQ 98/ 11315

PCT/ SE97/ 0¥8%3t1 gp e drum in the opposite dlreCQ}on, l.e4 Fioek-

af or edescrwlhed inotEigon Bé-Ble dnemdififdrdrce is thatuaher sdcagsduates a

| ock const then.so CK. e.follow

descripti og#glf igi Jgg Eﬁg h(')%ée I§Jl"ﬁet%tfeorlgg%tlﬂésg{?l#(%e seé(:]&]uesﬁ‘ggé%‘?e%cg%‘t S is
reversed wB8nin the cgrallien@parnsingyurand nele tpeofirstdpincidon, i.e.

cl ock wise in Figs. 3a-3f. One difference is that the second

pin 1% is the first pin to engage the curved surfaces 36, 38 in the
cradl e opehiflg, darfdanst &hR ¢Pacgtipnnofsa fpck unityj g hgusgensn hee

coaction of oax! eslestnigiy Zvikatsed dékeng bolt! 88k16keRt HBA tWighh &4pcking
bolt or Iath,bq%t 82, via a link arm84, When the drum 20 1s caused
to rotate @ 1ink acRwil%, Wheputhegdrue K& ¥ Q3ySeeR sEoi FatRES ock, 15

the bolt agloekaised Wiy lueigage e akegCrOScBOchRibbein the lligkk ,arm 84
éﬁt(ﬁsthe gﬁg”bgﬁ% %%%Léégfmiktagffggn%g%%tin a recess 86 on the
link arm 84 after the drum has been turned through about
170°. Further clockwise rotation of the key urges the
link arm to the left in the Figure, wherewith the bolt 82
mounted on pivot 88 is caused to rotate clockwise into
20 the lock chest, therewith unlocking the door. When
| locking the door, the movements are the reverse to those
described, i.e. the key is turned anti-clockwise and the
lock bolt is rotated clockwise out from the lock chest.

25 Description of an embodiment that includes a latch pin

~ The lock of the aforedescribed embodiment has a given
level of sécurity, i.e. the code grooves on the key bit
determine whether or not the drum can be rotated. With
30 the intention of providing greater security, there is
proposed a further preferred embodiment in which the lock
unit also includes latch pins that are intended to block
movement of the lever tumblers 40 when a wrong key is
inserted into the lock.
35
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10 Fig. 5, which corresponds to Fig. 2 |IIustrat|ng t he first
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wher ei n thoseq%o??‘dfdﬂ Res © E{fl%teﬁgn%rﬁm Hfod W#H‘gt a%& ten
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the directiongal Jmvgrend of tt'fi% side ﬁﬁ¥féct&§n@feréﬁx %engﬂgesﬂvq{he
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are located in their respective start positions.

Movement of the latch pins 60 is guided forcibly by a
groove 67 provided on the spine of the key 70' and the
20 shape of which will be seen more clearly from Fig. 6.
Insertion of the key into the lock unit guides a
circumferentially,extending flange 62 on the latch pin to
a position on a level with the pin concerned, this
position being determined by the groove 76 in the key
25 spine. If the key does not have the correct spine code,
i.e. the correct groove shape, at least one of the latch
pins 60 will be brought to a position in which a latching
end 64 of said pin engages a corresponding notch 48 in a
lever tumbler 40', thereby blocking linearly movement of
30 the lever tumbler in relation to the drum.

Description of further embodiments

As will be evident from the drawings, the general shape
35 of the lever tumblers is generally symmetrical in an



are located in their respective start positions. Movenent of the
l.at ch.'pi ns " ' i ded forcibly by a groove 67 prOV|ded on the spine
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be provided on one and the same side surface. Such lever"
15 tumblers may be used in locks having mutually different

key levels. This enables the provision of lock systems,

i.e. a system in which several different key codes fit

R @]

one and the same lock.

20 The lever tumblers 40, 40' of the described lock unit are
preferably made of brass, although they may alternatively
be made of some reinforced plastic material.

The illustrated key 70, 70' has grooves cut in only one
25 side surface of the key bit 72. However, corresponding
grooves may also be cut on the other side of the key bit,
said codes on respective sides being either symmetrical
or asymmetrical. This provides greater security, since
more key combinations are therewith made possible.
30 -
In all of the illustrated embodiments, the drum, the
cradle, and the lever tumblers are rotated by turning a
key inserted into the lock. However, other turning means
are conceivable. For instance, the drum may be connected
35 to an electric motor or to a handle or knob, such as in
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13 : w098,11315 . CLAI M5 . A | ever
whi ch is housed in a casing (10, 11) and Whl ch incl udesllag&#}ahifz
doggi ng el ement (20) which functions to agtuate a Hotck k"'t (82,484)

- aplurality of lever tunblers (40) that are act uabl ggi ng
el enrent and nove relative thereto; andecrarmMs - a bl oc ﬂwﬁuﬂﬁ E for
bl ocki ng novenment of the 10 doggi ng el enent in the

when t he i ncorrect key has been inserted, characterlzed by

- a cradle (3D) whAcheweratoockmuddttedvhiicH hies doggsad in a cekémgnt(1(80) and
adapted to r % h e rs 15 (40), wherei n the doggi ng
el enent (ZO)Qfgjr% %tg #eﬂa%gEYgHEE so that -rotation of the doggi ng

el ement i | | Taésdlageing elemm‘dl é2@30)wlai:©1®mfun§ttéani5n ticheadbggteg a
el enent, and j4ck bgbgr@ggthggpe | ever tunblers accommopdated in the cradle,
20 to ane(?lnear in relation to t he dogg ng el enent and to a

key (70) i nsert%cP%‘%F%-h’etY&ﬁ(l@Yetr ) ghat are gpréupble by

tunbl ers (40)1:1&@ @ogggﬁgleyeﬁéﬁﬁeahdr fAbRRSeelativd aidredd Mgy a correct
key is inserted cording to Gaima1l, characterlzed I n

A unit
t hat t he ‘—f‘epéPCEc&Hﬁl ELEMERH ﬁ?@) r 8P%i PP RPYeIIeRls O f
posi ti a® by fdoggimpalelferents hct njh@ babsennel evera key bunhilein almecradl e

(30). 30 Orfbéélg e ?Cﬁé’édﬂag n gng’le?lt@d characterized in that

the fri ctionallr?cf Orces ar e génera y-spring devices - (44) forned
i ntegral w tcharactenizad @y ers (40).

- a cradle (30) which is accommodated in the dogging
element (20) and adapted to receive the lever tumblers
15 (40), '
wherein the dogging element (20) is rotatable and adapted
so that rotation of the dogging element will cause the
cradle (30) accommodated in the dogging element, and
therewith the lever tumblers accommodated in the cradle,
20 to move linearly in relation to the dogging element and
to alkey (70) inserted in the lock unit, for movement of
the lever tumblers (40) to a blocking element release
- position when a correct key is inserted.

25 2. A unit according to Claim 1, characterized in that
the lever tumblers (40) are retained in said release
position by frictional forces acting between lever
tumbler and cradle (30).

30 3. A unit according to Claim 2, characterized in that
the frictional forces are generated by spring devices
(44) formed integral with the lever tumblers (40).

4. A unit according to any one of Claims 1-3, charac-
35 terized in that the cradle (30) and lever tumblers
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4. A unit according to any one of d ai et 5 terized in
that the cradle (30) and |ever tunb[ﬁ“ ‘ |“ E& 98/ 11315
S %*

PCT/ SE97/ 0104¥98/11315 L aCPOTSESR01S42
therein are caused to nove |linearly by -coaction between a first and
a second curved surface (36, 38) im4he cradle (30) and neans (14) in
t he housi ng (10, 11). 5 5. A wunit according to any one of

Cainms 1-4, ch@cdimodated! @hexadn natrkat caisedogy nthorteemtine@@Qy i by

caused to rotate. by turning. e 7Q) i t |50 it 10
6. A unit ac&3f q@%we&ea %fl%al%a%rrrll(sd % gégéﬁ{airgg-r{’g& Sﬁp?g#?zéasby
nmeans (28) on 38e idodgdiengreiddeer(B0)20ndf means (l4acinathagheneingcklBel t.
7. Aunit acqggding to any one of Clainms 1-6, charac- 15 terized by at

| east one recéss (42) in at |east one of the side surfaces of the
| ever tufblers (40), for receiv- ing a projection (52) on the

bl ocking el emgnt (3P)unit accor@ingAt¥Nbhyaeeer dMT ULyl -0 ghafhdt s
1-6, charac- 20 . ter]zed b{ at | east two ricess ) &ﬁé) in one of,the side
surfaces of tHeni@ad iRinbhaks theo)dogHing et FWFnga dets caussd Qg
proj ection (53ptetd ey hiweking 2! eepn{7050inserted wheveknet hmiwver

tunbl ers provided with at |east two recesses have a nunber of release
posi tions correspondi ng 25 to the nunber of recesses in one of the side
surface3Oof 6. daivhievaccondbherso any one 9f Claims bckordhagaco any

one of O ains 1- Cx rized o J\N )
nmount ed on thgiégzegggggiﬁaagfeégnt (ég)tgﬁdeﬁgtggﬁé ?ﬂé%éﬁfaﬁéﬂh £6P
per pendi cul ar actuatimg tthe reekrdp@lEirection of the |ever tunblers (40)

and

7. A unit according to any one of Claims 1-6, charac-

15 terized by at least one recess (42) in at least one of
the side surfaces of the lever tumblers (40), for receiv-
ing a projection (52) on the blocking element (50).

8. A unit according to any one of Claims 1-6, charac-

20 terized by at least two recesses (42) in one of the side

" surfaces of the lever tumblers (40), for receiving a code

reading projection (52) on the blocking element (50),

whereby the lever tumblers provided with at least two

recesses have a number of release positions corresponding

25 to the number of recesses in one of the side surfaces of
said lever tumblers.

9. A unit according to any one of Claims 1-8, charac-
i terized by at least one latch pin (60) mounted on the
30 dogging element (20) and movable in a plane perpendicular
to the movement direction of the lever tumblers (40) and
adapted to coact with a groove (76) on an inserted key
(70) and at least one notch (48) provided on the lever
tumblers (40').
35



adapt ed to coact with a groove (76) on ‘ﬁ“‘“‘m‘l\ (70) and at.
| east - one notch (48). provi ded on the Ieam“ (40 ). 35
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15 ~10. A unit according to d ai m 9, char act erl zed in that t he
| atch pin (60) has a C|rcunferent|ally & endi ng . flange (62) which
coacts with the groove (76) on I.nserted key in_a manner such that

when the w orkP keyd jgnit aC‘F‘PI’é@W‘édtBngléFﬂ B4 chgracterized,in thafage
said notch ¢ne 048kn thEi elpohl agksna rr@ys@mafeeéntlnamgveéxteﬁahﬁg
(40") inrelation to drum, (20 1 for wi th | ock
unit accor di nig-3¥e 5%2?1 h %%ﬁﬁ?l §‘P‘r¥6‘ %ﬁgy gtfl v<e72 Jfggh F§F| zed
by non-penet rigiserted keynguccadmmefzacmscl( M)at)rwhme thelevson@ akeyofst he
key bit, for. c o) u | of,;:hqv I (40)
15 18 CAintrertonie (e L8P Re ERE BloCletid fndalil S48 noten
i ncl ud| ng a kidBlhi t thezpbyr diaping t mocf@éi@néfurﬁﬁc e lever7 yumb ler
characteri zed t f ﬁ@edf«@ﬁ( apyies a groove (76) for
coaction V\nth(dd]'f)l gﬁiefé(‘%z%&neta& F ¢ plyn (60) in the lock unit (2).
11. A key for use with a lock unit according to Claim 1,
10 comprising a key bit (72), characterized by non-penetrat-
ing code - surfaces (74) on one side surface of the key
bit,” for coaction with a plurality of lever tumblers

(40) .

15 12. A key for use with a lock unit according to Claim 9
and including a key bit (72) provided with code surfaces
(74), characterized in that the spine of the key carries
a groove (76) for coaction with a flange (62_') on a latch
pin (60) in the lock unit (2). '



