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The problem of the present invention is to provide a constructive measure
making it much more difficult to produce key copies. This problem is
solved by the characterizing features of claim 1.

The inventive measure is described in greater detail hereinafter relative
to an embxdiment and the attached drawings, wherein show:

Fig. 1 Part of a key S with a depression for a control pin K in the
narrow side and a conventional tumbler pin on the flat side.

Fig. 2 An exemplified control pin K with a flank coding F, in which
' the pin diameter, pin length and mounting faces 0, and O, are
used for coding purposes.

Fig. 3 A depression for a control pin in a key, in which in
exemplified manner a control pin is mounted on mounting face
0, and another control pin on mounting face 0,. the third pin
being a conventional tumwbler pin, which is not affected by this
constructive measure.

Fig. 4 A cross-section IV-IV of fig. 3.

Fig. 5 A cross-section V-V of fig. 3.
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and the other is not. Fig. 7 A, B; 'on the basis of fig. 3, tunbler pins
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a sink barrier).

The invention is based on an oObservation made in connection with the
copying Of keys, which has now expanded to samething which can be likened
to a "spares creation market". It is not any longer a question of replac-
ing keys, but a market for the uncontrolled manufacture Of copy or forged
keys. It is clearly not within the interests of the locking system
manufacturers and their custamers if keys intendéd to only give selective
access can be distributed in an uncontrolled manner. However, as for the
key copier it is a business, this development can hardly be stopped, but
it can certainly be disturbed. Thus, with regards to the copying business,
involving the manufacturer of the key copies, the manufacturer of the tools
and the manufacturer of the key blanks, careful calculations have to be
made to ensure that it makes econamic sense. As a result nowadays the
manufacture of key copies is highly automated and instead of skilled
specialists with the corresponding knowledge, use is made oOf specialized
machines, which can be operated by untrained persons. It is therefore
possibvle for carplicated keys to be copled by unskilled personnel and
using simple processes. This is an important aspect of the key copying
market, '

The inventidn makes use Of this fact. The inventive measure breaks through
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3 this.plan and nmakes it nuch nore difficult to copy or forge keys. It is
directed at interruptihg the automati c sequence of the copying nmachi.ne and
iss particularly directed at making the ‘unskilled copier carry out
precautionary neasures on "his" machine, which are beyond his skill
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readily This cutting stylus makes the depressions in the blank in

the way in which they are sensed by the attempted copier
on the key to be copied. In most locking systems it is
merely a question of the key having a depression of a
first type with a depth holding the tumbler pin in the
opening position. Thus, different key types can be
copied with a single stylus, which offers the major
advantage to key copy manufacturers that they do not have
to set the position of being able to produce top quality
key copies with only moderately qualified personnel. A
‘non-standard key could only be copied with high effort
and expenditure, because it would not be worthwhile to
set up and adjust the equipment for a few or even a
single key. It is clear that a key with such a security
feature would offer more practical protection against
unauthorized copying than a key without this measure.

This measure consists of the formation of one or more
additional and/or existing tumbler pins to control pins
‘controlling a further code corresponding with a key
depression of a second type which cannot be readily
simulated on the copy milling means by the forger/stylus.
For the formétion of such corresponding depressions,
there is a further development of an earlier method
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bi di nensi onal code is obtained, nanely the depth steps [err] etc., in

conj unction

%‘nt rl:hteh(?::afsleano:L(f S‘él’? Sp grr,é g Cébng\@i'ggtiixsrevgcragsure the °
decisive point is no longer the depth scan, but a flank
scan of the depression. Flank scan refers to the scanning
or sensing of the distance between the edges of two
facing flanks of a depression of the second type. What
is decisive for the flank scan is no longer solely the
depression depth, but also its width. The tumbler pin

carrying out the flank scan (in order to distinguish it

‘from a tumbler pin Z not controlling the spacing of the

flanks and hereinafter reférred to as control pin K) must
dimensionally correspond to a conventional tumbler pin
and must in the vicinity of the shear line have the
necessary shear resistance or diameter. The flank coding
is obtained by shoulders defining an offset on the |
tumbler pin, which gives a diameter-variable (coded)
scanning range. Thus, a bidimensional code is obtained,
namely the depth steps T,, T, T,, T3 etc., in conjunction
with the flank steps F,, F;, F, etc., which is very
sensitive with respect to the hitherto used "volume
milling”, with which a depression of the first type is
made with a random diameter stylus in the blank, the
action continuing until the height stage is agreed. A
tumbler pin only coded in a single dimension, i.e.
undimensional will sink out of its own bore into the
"unqualified" depression and will free the shear line in
the case of the correct depth. However, in the case of
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sénsithvelmﬁth respect to the hitherto used "volunme nilling", with which a
depression of the first type is nade-with a random di aneter stylus in the
bl ank, the action continuing until the height stage is agreed. A tunbler

pin only coded in a single dinension, i.e. undinmensional wll sink out of
its owmn bore into the "unqualified" depressign and will free the shear |ine
in the case of the correct depth. However, in the case of 5
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offset resulting from the flank code can be used as an
W additional binary code 0, and 0,. Thus, a single one of
the proposed control tumblers with e.q. 03, 03; Ty, Ty,
T3; By, By, B, has a code with 24 possibilities. Even in
the case of a tool change and new setting-up and
adjustment, there is no better than a 1:1 chance of
obtaining a correctly functioning key, because namely the
parameters 0, and 0,, mounting on the offset and mounting .
on the fa¢e, can still not be clearly and unambiguously

determined.

Thus, this measure realizes the aforementioned, very
effective prejudicing of the copying action. It is also
not possible to determine the O-parameter (the mounting
face) and it can only be reduced with an uncertainty of
1:1. '

- For the less qualified key forger, who expects a constant
copying characteristic on the part of his machine, a key
having a depression for one or more control pins
represents a major obstacle in two respects, hamely the
detection of such a depression and the performance of the
correct measures for obtaining an operable copy. This
measure involves the resetting and adjustment of his
machine, generally for only.a single key, which must be

- no more expensive than any other key not making such



not possible to deternmine the O parameter (the mounting face) and it can
only be reduced with an uncertainty of 1:1. For the less qualified key
forger, who expects a constant copying'characteristic on the part of his '
machi ne, a key having a depression for one or nore control pins represents
a major obstacle in two respects, nanely 6he detection of such a depression

and the performance of the correct neasures for obtaining an operable copy:
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Fig. 1 diagrammatically shows a key S, in whose narrow LJ

side is provided a depression of the second type for a
control pin K and in whose flat side is provided a
depression of the first type for a tumbler pin Z. 1In
each of these two depressions a corresponding pin is

- indicated. With regard to the control pin the zone of
the bidimensional code is indicated as a flank code with
the letter F. The control pin can naturally also be
located on the flat side.

The different parameters of a control pin are shown in.
fig. 2 and are constituted by the steps in the width of
the pin, namely B, - B, (three steps for flank scanning),
‘the steps in the pin length, namely T, - T; (four steps
for depth scanning) and the two mounting_faces 0, and 0,,
which can be set in a random manner with respect to the
depth stepé, either the end face or the offset face
forming the reference face for depth scan. It is
therefore possible to conceal in a successful manner the
aforementioned 24 possibilities for a single pin.

Fié. 3 shows this concealment possibility on a
longitudinal depression, in which are shown three pins
blocking of-freeing a shear line SL. The longitudinal
depression of the second type is flank-coded, i.e. it is

1



| ocated on the flat side. The different paraneters of a control piin are
shown in. fig. 2 and are constituted by the steps in the w dth of - 'the pin,
Ranmely [err] (three steps for flank scanning), the steps in the pin |ength,
nanmely [err] (four steps for depth scanning) and the two nounting faces
[err] and[err], which can be set in a randonv¥manner with respect to the
depih.steps, either the end face or the offset face forming the reference
face™f or dept h somewhat nartiuseaf dbamaes sidimal depressionn sushicasssfu

dept hit mariowe Ghamessidimal leprassion sushcassst
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mounting face 01, but is not |ocated on the bottomof the depression apd is
i nst ead positioﬁ@HaSH°n is possible. The distal end of the control pin

" at the far right is both depth and length-copied with
' respect to the mounting face 01, but is not located on

the bottom of the depression and is instead positioned on:
the mounting face 0,, which is in turn depth-coded. This
control pin also frees the shear line. 1In this case
“there is a 1:1 concealment of the depth code and on
reading the cylinder it is not apparent which of the two -
mounting faces serves as the reference face for said
code.

Figs. 4 and 5 show in detail the two control pins from.
fig. 3 in the flank-coded depression of the second type
in the key. As stated, it is only possible to
distinguish between a flank-coded depression and a
conventional depression by precise measurement, because
the shape scarcely differs. The only difference is that
of a few tenths of a millimetre in the depression width,
which cannot be detected with the naked eye. Fig. 4
shows a control pin K in a corresponding depression in
key S. For example, the code could read 0,;T,;B,, i.e.
three parameters on the same control pin and there can be
one or more of these in a lock cylinder, whilst the
associated key can have a corresponding number of flank-
coded depressions. Fig. 5 also shows a control pin
offering an equivalent copying hurdle and its code could



the mounting face 01, which is in turn depth-coded. This control- pin also
frees the shear line. In this case there is a 11 conceal nent of the depth
code and on reading the cylinder it is’not apparent which of the two ° ’
nmounting faces serves as the reference face for said code. Figs. 4 and 5
show in detail the two control pins from gig. 3 in the flank-coded

‘depression of the second type in the key. As stated, it is only possiblqkip
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and 10.

Fig. 6 shows in part a rotor 1 arranged in a stator 2.
In a key channel of the rotor is located a key S with two
flank-coded second tYpe narrow side depressions (bottom
and top) and their flanks 8. It is again pointed out
that the flank-coded depressions can also be positioned
on the key wide side and there can be one or more of
these, together with nbn-f;ank-coded depressions of the
first type. Sunk into the depression is shown a tumbler
pin K2 controlling the flank code with the control part
F2 and the mounting faces 012, 022. A further tumblex
pin K1, e.g. located behind pin K2 is also shown and its
control part F1 with mounting faces 011, 021 cannot be
sunk into this depression. The two tumbler pins K1 and
K2 are so arranged with respect to the shear line SL,
that the latter is only freed for an opening rotation.
For reasons of completeness a countertumbler 4 is also

S

shown in stator 2.

Tumbler pin K1 is constructed in such a way that its
control part F1 does not sink into any of the flank-coded
depressions, e.g. as a result of a larger diameter than
the largest flank spacing. Thus, this tumbler pin
controls the key surface in such a way that any sinking
blocks the shear line.

%



carried out is explained hereinafter relative to figs. 8 and 10. Fig. 6
shows in part a rotor 1 arranged in-a stator 2. In a key channel of the
rotor is located a key S with two flank-coded second type narrow side
depressions (bottomand top) and their flanks 8. It is again pointed out
that the flank-coded depressions can al so be@ositioned on the key w de
sidgyand there can be one or nore of these, together wth non-flank-coded

depressions of Sififlarso B, Sinieiql X iR aongietenm {unbl o
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the shear I|ine. Simlar to fig. 3, fig. 7A shows in a |ongitudi nal

section throughCQ@&For 2, rotor 1 and key S a flank-coded row of
depressions, one rear flank 8 being visible in each case. There are four-
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The row of depressions associated with this bidimensional
code is shown in fig. 7B, whereby it is being considered
from above. The horizontally hatched parts are sinking
and raising surfaces with an appropriate angle of
inclination, the vertically hatched parts are control
surfaces for depth Tx, whilst the unhatched surfaces
indicate the surface which, as stated hereinbefore, can
also be a control surface. |

It is readily apparent how the additional flank code can
be used for making the copying process more difficult. A
key with this code is much more sensitive to undesired
copying. On an "unqualified" copying machine a key is
always obtained, but it cannot be used in the associated
cyiinder. Even though this constitutes the same obstacle
for the legitimate owner of a key to be copied, it serves
for his protection in much the same way as the protective
measures in the banking field, which ensure that the
legitimate user cannot get at his money with undue ease.

Certain of the obstacles resulting from this measure are
shown in'figs. 8 to 10, which show a lock cylinder rotor
with key channel, as well as a key with a narrow side
depression and in interplay with a tumbler pin.



tunbler pin and has a "sink-barrier”. Tunbler pirns K2 to K4 are-tlank-aoded
pins with e.g. the follow ng opening code: K2 (T=Q'B=x); K3 (T=3;B= 1);
(T=4;B=2), in which x is random The row of depressions associ ated mnth

t his bi di mensi onal code is shown in fig. 7B, whereby it is bei ng consi der ed
from above. The horizontally hatched partpgQare sinking and raising surfaces
with an appropriate angle of inclination, the vertically hatched parts q&g
control surfapeg, fersﬂe%haTXep%sLsibnt b whealfulrest wﬁamauut&a«tftn he
surface which, as state Srelnbefore an al so _be .a ntrol ;ééé [
readily appar%n?°ﬁ8ﬁPFH9n§ dFPP¥IRg mid n@b&??ﬂi1ﬁ&?ﬁﬂ lﬁb the
copyi ng procegénditgofli fhdcwlith A kentwoilh ptim ssmﬂdetha-emmrandmmmm tive
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this constltucentrbélsagethbskeylsutiﬂcﬁhylt@gMhanﬁﬁ;nkmhﬁrnﬁenfl&ﬂpli)be
copied, it se%ygé Eéﬁgtﬁﬁgﬁghseth d %l@%&ﬁ he sane way as the protective

nmeasures in t which ensure that the legitimate user cannot
get at his noney with undue ease. Certain of t he obstacl es resulting from

this neasure ﬁi? Sboeﬁowa i:hGSef&eb% menw@ @-Jibzﬁaquxdmc‘ér @Al nider r ot or

w th key channe as well as a g a_narr,ow si a.on and in
i nterpl ay mntﬁ°¥e?uﬂﬁﬁ€r pﬁﬁank‘C?éeEI epxessial /o r%ﬂéﬂ W€ the first
type producedreiiliiningobietkiednal Figsyi 19Aiand n@edHaneadnardse show fd ank

condi tion a”dffﬁﬁﬁ-goﬁgatE%erEQiEHQkwhﬂ%&?%ﬁn@%;fﬁa(§1flank-coded

tumbler pin into the opening position (fig. 10a) or a

tumbler pin having shoulder means engaging the edges of W

the depression and the insertion depth thus being
controlled by the key surface (fig. 10B). This
illustrates the double protection action provided by this
solution. If e.g. a conventional depression is milled,
in the manner shown e.g. in fig. 8, with a depth which
would bring the flank-coded tumbler pin into the correct
depth position, then a'tumbler pin with sink barrier
cooperating with the same depression, i.e. a tumbler pin
controlling the key surface would prevent an opening of
the shear line. This example illustrates the increased
security when using flank coding

KXY



nat urakly keeps the shear | ne bl ocked. A tunbler pin controlling the key
surface vmth the "sink' barrier"” would al so keep the shear |ine bl ocked.
Flg 9 shows the effect when a normal twunbl,gr pin is noved over a

f1 ank- coded depression, the shear li ne rema' ni ng bl ocked. Figs. 10A and | OB
I n each case show a flank coded depression, which can bring a fl ank-coded
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t hus bei ngmi'GmldYI with e depressiogsrinatbe (yg. |1 0B). This illustrates the

doubl e protection action provided by this sol ution If e.g. a conventional
depression_is mlled, in the manner shown e.qg. | ig. 8 with a_depth

whi ch woul ¥ smmgf%etmee@m@eethwtﬁiﬂtﬁt th FerresPPading denressions
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depre55|o a_tunbl er |n cqntrolz t urface woul d preve t an
openi ng ofécf“ﬂ‘g %’Hb‘&?t? e dep e:r'q%s g?ergi‘ég“f‘ﬂ% EPERSAS

when usi ngadgudn anomcmg'rect ahabe)r (élgink:@.camnlmgwmcﬁ he.’cliheeodfaifwdc-coded
non-f | ank- | P e lpns ip th y.
If only sa&mfé}% ] % sélg"% %ﬁ}@t@% tv‘ﬁ"‘%ﬂ ltg’ ? égﬁ:}faﬁle} c‘&dﬂe
depr essi ore phmdtfemapchra mmsjancﬁem the shea:pﬂ.msed measure, then

i1l egal copying could sinulate sone depressions, mhereas t he flank-coded

depressions woul d acquire an incorrect shape, (e.g. 8), in which
neit her t Hekeyamikhca WeMcﬂaﬂt%@WME @bﬁf‘?@mtﬁ%} PdAbireitBe wi t h

the sink bjdki &F1i686tdhRE HLAERMAKSNB SHER theVddsinad [PabiRf b@&e‘éﬂ%ch' ne A
key with adegnﬁggn& whi ch can corresgeond with the control é
\ogk cyl i ricfdr WP | TSRS 29R R @ HFUPRLE BAR IGORtEHENS EhepE n ‘?ﬂhl E}Focan

sTnk and tfige.r3 w® Bpaok ¢h WHikH €5 glladed hsupfdcergodtiellingningndler. pial so
' (control pin) with a sink barrier. Such depressidns can in particular be
manufactured by the aforementioned milling method of the Applicant, which
is described in Swiss patent 591 618, This method, known as the continuous
path milling method permmits the extremely preci_se manufacture of depressions
having such flanks. It is alsO possible to easily produce a sequence Of
depressions, as shown in exemplified fomm in fig. 7A.

A lock cylinder with key, which has the proposed constructive feature,
provides gz"eater security against key copying or forging by copy milling
than was hitherto the case. A key forger who finally manages tO establiéh
that there is a flank code and who has located the particular depressions,
W, . must then reequip and readjust a copy milling means and this may be
necessary two to three times. Until he has done this he has in all
probability already incorrectly drilled one Or more key blanks. It is to
be assumed that he will be discouraged fram copying further such keys, soO
that the proposed technical measure achieves the objective of offering an
effective hurdle with respect tO unauthorized copying or forging.



figs. 3 to 5), or on which is placed a surface-controlling tunmbler pin
(control pin) with a.sink barrier. Such depressions can tn particul ar be

manuf act ured by the aforenentioned mlling met homhe\A%V\hi'ch ©o
is described in Swi ss patent 591 618. This met hod, wn as the i nuous*
path mlling nmethod pernits the extrenely|gkeci se/

depressions having such flanks. It is also possib gJ‘"Iuce a
sequence of depressions, as shown in exenplified form in fi"g. s A | ock ¥

cylinder with key, whi ch has the ¢ QPASE® sonstructive feature, provi des.
greater security against key copyrmgor—forgtng by copy mlling than was
hitherto the case. A key forger who finally nmanages to establish that there
is a flank code and who has | ocated the particul ar depressions, nust then
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three tines. Unti eady
incorrectly drild &Xlénderowithra refproragks. stator; !ﬂﬂb gﬁéeatls]ﬂrré‘é tdat he
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c?mt:)l natl?ﬂ of tﬂmntvmt\tbﬁbiltenathﬁzé omtehﬁai:eabétweemerb'fw _t&hdastﬂt(ﬂ'f i’in? a
stator wi en | el pin i udi n rali

of “tunbler pino Yonay 1R AGeBtttolnBF thehBek Y% ERESH, 1351 A deB laH &' | ot
tion positionablapdawhehein nthe f key limnl\ndesn raotpimra’hitystmﬁ odepressidnsw
operation of th r ey

i ncl udes a pl urgl)&%mg ggté gé@:’gr% (#é ﬁgg Eﬂ& fdrsg &ﬁeedkkey _
surface and positoi @ﬂéﬁb&?@ndovﬂﬂspﬁhed l\nicah1qruse °Ifo¢be| bumbl@r pie meansi er pin -
Teans when the ifiknithe 89" §€CirisBiBed ALl Ry, 1€, tHE" Rlis¥ERBRerter ol n

sai d key incl udeﬁ a depreSsion o first type havi ng a bot-" tom surface
and a predet er m¥ EEF"d'epth a first one of said tunbler pin neans positioned

for coope- said key includes a depression of a first type having a bot-

' tom surface and a predetermined depth; '
a first one of said tumbler pin means positioned for coope-
ration with said depression of said first type and having an
inner tumbler pin with an end portion shaped and dimensioned
to enter said depression and contact said bottom surface
thereof, the radial position of said inner tumbler pin and
the separable location in said first tumbier pin means being
determined . by the depth of insertion of said end portion
into said depression of said first type
said key includes a depression of a second type having a o’
bottom surface and inwardly facing, substantially planar,
parallel side walls terminating at edges at a key surface,
said edges being substantially parallel with each other and
spaced apart by a predetermined distance; and
a second one of said tumbler pin means positioned for coop-
eration with said depression of said second type and includ-
ing a second inner tumbler pin having shoulder means for
engaging said edges of said side walls at said surface of
said key and a distal end portion shaped and dimensioned to
enter said depression between said side walls, the radial
position of said second inner tumbler pin and the separable
location in said second tumbler pin means being determined
by the contact of said shoulder means with said edges with-




r‘ation-,with sai d depression of said first type and having ' m

pin with an end portion shaped and di nensioned to enter sznmlumﬂmmm “Mlﬂ
contact said bottom surface thereof,. thejBsdial position of* s& d*i nher® *
tunmbl er pin and the separable location in said first tunbler pin neans

bei ng determ ned by the depth of ingertion of.sai Il | N sai d
depr‘g’ssi on of sai‘?i}/tf regard gﬂeﬂ?apapabftfi H&ﬁf&éé‘?a&d38?%@5%?2‘?'{%}’@%‘(:ond
typ&-havi ng a bottiom $ntd 3aid alegréssion dify shidisegond typeanti al |y pl anar,

paral l el side wal}l rngy i e Y +SMT nedal ogs being
substantial ly par"mselréﬁy \q}{ﬁ} e@haag'fihggggngﬁcs%gégd tgga?t?ﬁﬁ)?cg ?);?%?eit erm ned
di stance; and a seoddng. one of said tunbler pin neans positioned for coop-
eration with said depression of said second type and includ- ing a second

i nner tunbl er pin having-shoul der means for engagi ng sai d edges of said
side walls at said surface of said key and a distal end portion shaped and

di mensi One]gé to gnA eéom‘bghaitmpaeéﬁ)dﬁng bgg Vﬁ%ﬁmSQthﬂieiﬁ .walid sdistad emdli al
position of said second inner tu r.pin and.the separa [ in

sai d second tunbl RATIOM 91€éﬁ§db%qcr?§8d ’\?Fm% eEyp?%e“C(?ﬁPg%‘i O%?B‘sg'lghd

shoul der nmeans Wi ifhepaiend esfisaidi dépressiautoft agdd dsecondhdypiehienosaid

i nsertion of saiddistal end por- tiqQ.j ai d depression of said second
type, whereby sai ﬂ’%iéeréﬂlﬁa\‘%cﬁ?gfﬁﬁ 3géiréttdgﬁg'di stinct types of coding. 2

A conbi nation according to claim1 wherein said distal end portion of said
second inner tunbler pin is spaced fromthe inner end of said depression of

sai d second type when said shoul der neans_engages said g&gi; 3 A
combi nat i 0@ accorAlicegbiratsoni ascprding donctaing lkwhenaip| & YpInglyfes y of

depressions of saj huraPity YPCdeptéssidis 0¥ said first type and a plural-
ity of tumbler pin means with inner tumbler pins for cooper-

ation therewith.

4 A combination according to claim 1 wherein said key includes
a plurality of depressions of said second type and a plural-
ity of tumbler pin means with second inner tumbler pins for
cooperation therewith.

5 A combination according to' claim 1, wherein said distal end
‘portion of said second one of said tumbler pin means has a
cylindrical outer surface of a first diameter no greater
than said predetermined distance, said second inner tumbler
pin includes a second substantially cylindrical portion hav-
ing a diameter larger than said predetermined distance and
‘said shoulder means separates said distal end portion and
said second substantially cylindrical portion.

6 A combination éccording to claim 1 wherein said key includes
at least two depressions each having two inwardly facing,
par_aHel' side walls perpendicular to an adjacent key
surface, and wherein the spacing between said side walls 1in
one said depression is greater than the corresponding spac-
ing in the other said depression.



ity of tunbler pinh neans with inner tunbler pins f ooper- ation
therewith. 4 A conbi nati on according to clai mm

includes a plurality of depressions of. said second ural - |ty
of tunbler pin nmeans with second inner tw‘ol er pi n Jm
therewith. 5 A conbi nati on accordi r4 to claim 1 'i/\,helrelnn di st al

end portion of said second one of said tunbl er pin nmeans has a cyI I ndri c%

outer surface ofa Adkkr Sha YedEOInBIH SR Efie 1138 SRULIRT SREUGCR BEE!

di stance, 'sai d second I nner cond substan
cylindrical porta cyliader .mghaadrm cnd| arg@torhumtlsasanepaudetréﬂmhed '

di stance and sai gimbfew! fif néBRBa8F PRHEidMe>a! a1 8Y oM duitfer’ pineind sai d

second substantlal I ndrical portion. ccordlng to

i nat |
claim 1 wherein 9% édmg/ aﬂnél"lﬂi‘e@“ﬂﬂﬁ"e&éf‘ W Wbﬂ%%l%ﬂir%ﬁ@hqﬁ‘éﬂn ng two
i nwardly facing,tipar @Joketionabv@ awatlné imgrifeceli batween the @btowdamrent

key surface, ere aC| bet | LN, one said
de%resm on is g?sé\g? %aﬂ He B%rar Boﬂﬁeﬁbe Sg’zfg’ ﬂ% %c‘fhgaﬂ%r sai d
dﬁprlessLoR Jkty? stot and | ebérednd they keyrblineludus od wplaerdligy véfer e: n
the | oc as a n n i a
tunbl er pin rrea?sé gﬁmﬁcﬁﬁﬁﬁgﬁéo{qtgrg ?P{’ \ryfnte ke |§‘£’qdla%é%®dng an
i nner tunbl er pumsahizbnedv|tngcameespamhm1é:h| (tﬁa '|O¢dri0pbs¢ i theaBupblar t he
interface bet e g BEaieviienathle Skéf Ofs 'ifisBH A iHRET Bhé HeyOlsTbbE ek, the

rotor having a mhere key includes a pluarality o
depr essi ons ext eiﬂ'ﬂrw{f'ﬂeﬁtd"’leﬂi‘é"key fromthe key surface and positioned to
correspond with the |ocations of the tunbler pin neans when the key is

Inserted into the hegepresswn o? said plurality of depressions has a bot- W/
tom surface and inwardly facing substantially parallel side '
walls terminating at edges at said key surface;

said inner tumbler pins or said tumbler pin means each com-
prises a cylindrical end portion of a first diameter, an
adjacent cylindrical portion having a second larger diameter
and an abrupt shoulder therebetween,

at least one of said inner tumbler pins has an end portion
with a length at least as great as the distance between said’
key surface and said bottom surface such that the radial
position of said tumbler pin means including said at least \/
one inner tumbler pin and the position of the separable

location therein is determined by contact between said end

portion and said bottom surface; and

(L

at least one other of said inner tumbler pins has an end
portion with a length smaller than said distance between
said key surface and said bottom surface such that the
radial position of said tumbler pin means including said at
least one other inner tumbler pin and the position of the
separable location therein is determined by contact between
said shoulder and said key surface adjacent said edges.



i nprovenent wherein each depression of said plurality of depressions has a
bot- tom surface and inwardly facing substantially par }
term nating at edges at said key surface; said inner tunbler pins or said
tunbl er pin neans each com prises a cylindrical end poMII miﬂelﬂujﬂmgm
di aneter, an adjacent cylindrical portion having a seco el r
and qn abrupt shoul der therebetween, at |east one of said inner tunbler
pi ns~has an-end portion with a length at |east as great as the distance

bet ween said key surface and said bott om $&f ace such that the radial
position of said tunbler pin neans including said at | east one inner
tunbler pin and the position of the separable location thereinis

determ ned by contact between said end portion and said bottom surface; and
at | east one @f heraoiockiandnkey tambiratponsapaordiangngopedeidnlnith a

| ength smaller than said distance between said key surface and,sa%& bot t om
surface such that sulstantialpysasibareinsdegcrikBfcpng shoWBndn YO, di ng
said at | east one other inner tunbler pin and the position of the separable
| ocation therein iacdempanyind 8yavWaR¥&et bet ween sai d shoul der and said
key surface adjacent said edges. 8 . A lock.and key conbination
according to claim1l substantially as herein described and shown in the
acconpanyi ng draw ngs. ‘




