DESCRI PTI ON HI GH SECURI TY CYLI NDER LOCK AND KEY Techni cal Field The present
I nvention relates to high security cylinder |Iocks and keys for such | ocks.
Mor e partwoukasd7gg t he present invention relates to cylineer/isozbsios hat use
an additional independent | ocking nechanismto supplenent a conventi onal
pi n tunbl er | ocking nmechani sm Background Art Cylinder |ocks include a
cylindrical plug that turns inside a shell. The plug is provided with a key
slot and is connected at one end t PESCRHUHEMN sm to be operated by the

cylinder lock. Inserti r t ' e plug relative to
t he shell operates theqﬁégmﬁ&#ﬁmhpﬁgkhﬁg%?ug fromrotating
relative tgh:{jhel shlel | keeps the nechani smlocked. In a conventional

cyl i nder Ieehnicaldeld) g s | ocked relative to the shell with a pin tunbler
mechani sm i nc i l:1 b : ' sQii Vv ¥ ed pin
chanbers t hat ‘rlggt;ggs ac'b{cl)@stﬁ)trﬁeaseéi?ﬁ%‘?fsgg%ﬁgta{lwg%lr (ri:{)%ur%fg{ye Bzdto\;\?(gen t he
pl ug ;Andsudrelakel |IMoteapartiautariyhdmberesenicinvdetoratelbteasd @linderetogss nhatan
upper pin and a ri ng. ,Addi ti onal .pins . al so be included in eac
chbnber Ushan aianal Jndesendsnbiouats, Teriavisd i 5P Ietienb ccasteptia or r ect
key is nmpehivpfslet RckRig Be@eiMisrhe the lengths of the pins so that the

I nterface between the upper pin and the lower pin in each pin chanber is
al i gned E rwﬁd P}Far surface between the plug and the shell. Wth the
correct g@y&—m—er—éed the lower pin in each pin chanber is inside the plug
and t he upper Cplindémloeks magbiide aleglibéricdl plug thdveursiadhdide BhehekeyT heapluighen
turn_the, plug,. rrect key is inserted, one or nore-pins wll
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renovabl e core signs’ the she must I nto, an e renov
st andar drelative to the shell operates the lock mechanism. Preventing the plug from rotating

relative to the shell keeps the mechanism locked.
In a conventional cylinder lock the plug is locked relative to the shell with a
15  pin tumbler mechanism including multiple pins located in a series of evenly spaced
pin chambers that extend across the shear surface at the interface between the plug
and the shell. Each pin chamber includes at least a lower pin, an upper pin and a
spring. Additional pins may also be included in each chamber. The lengths of the
pins vary and the upper surface of the correct key is machined to correspond to the
20 lengths of the pins so that the interface between the upper pin and the lower pin in
each pin chamber is aligned with the shear surface between the plug and the shell.

With the correct key inserted, the lower pin in each pin chamber is inside
the plug and the upper pin in each pin chamber is in the shell. The key can then
turn the plug. If the incorrect key is inserted, one or more pins will extend across

25 the shear surface and prevent the plug from being turned.

One application for cylinder locks is in removable core lock mechanisms. In
removable core designs the shell must fit into, and be removable from, a standard
casing that has an opening that exactly matches the exterior shape of the shell. In
one common design, the exterior shape of the shell has a cross section that

30 approximates the shape of the numeral “8.” The upper half of the shell provides the

required space for the primary pin tumbler mechanism. The lower half is relatively



casing that has an opening that exactly matches the exterior shape of the
shell. In one common design, the exterior shape of the shell has a cross
secti on twato2agysoxi mat es the shape of the nuneral "8." ThReTwsprosial f of
the shell provides the required space for the primary pin tunbler

mechani sm The lower half is relati velb%/t hi n-wal | ed and i ncl udes an openi ng
to receive the cylindrical plug and Ilocking tab (also called a control

sl eeve). To inprove security, it is known to add an additional | ocking
mechanismto the cylinder |ock that operates independently from or in
conj unct thom-wallied, aridniechualey @ntdpenaig toi neceivehhe cyliradridah glugeaithlucking tabe
additionﬁé5 ‘F?il anl sm i nc udes one or nore |ocking elenents that extend
across t et as?ﬂrﬁ%?ééeﬁé? en the plug and the shell to prevent the plug

from bei ng tUTG@l‘iﬁer&e{échh%/, GPTS%@W*Wadéah RA8RIAEI IddRg Rekhadsltgnent s
are allowed to nove so that they no | onger extend across the shear surface

and t heréi@ycsdmctew lople tmtugperatasdndeeemanalm fvem; @rtinecejenctiorOvdthcniben t ype

nechani shoVRgef iR MR RN Ma i ine 5F PElGRT RRhef MRl e <
si de of bheokbre libekimDelepian®s thahextead abrost keyshway sirtadedieivbeh tHeoplagd

adj acent to the first set of pins. Although this solution is effective, it
requi r esar@ldpe isbal|tosprgvent thet plugsfrem being tureediddiMhenntie earrec Hevbisr s,
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space in She aval Iab or conven ona | 'der | ock
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pin tunbler |ocking nmechanis 0?%‘? not an option for a renpvable core design.
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15  pins that fit within the chambers. The required additional space in the shell is not
always available for conventional cylinder lock designs.

To add a secondary conventional pin tumbler mechanism to a primary pin
tumbler locking mechanism is not an option for a removable core design.
Therefore, it is highly desirable for any additional locking mechanism between the

20 plug and the shell to be primarily located within the plug, not within the shell.

Nonetheless, it is difficult to fit a supplemental locking mechanism entirely
within the plug. The plug must have a key slot that approximately bisects the plug,
as well as the pin chambers of the primary locking mechanism. This leaves only
limited space within the plug. The space available in the plug is particularly limited

25 in the radial direction, which is the direction needed to accommodate a
conventional pin-tumbler design in which a coil spring is axially aligned with a
locking pin.

Other known types of supplemental or secondary locking mechanisms are
expensive to manufacture or cannot be integrated into existing installed systems in

30 the field.



in the radial direction, which is the direction needed to accommodate a
conventional pin-tunbler design in which a coil spring is axially aligned
with a | owbingeggsn. O her known types of suppl enental or ®exarsdz03#9é ocki ng
mechani snms are expensive to manufacture or cannot be integrated into
existing installed systens in the field.Yet another problemwth
conventional cylinder |ocks relates t9"the manner in which the key is
aligned relative to the | ocking nechanisns in the lock. In order for the

|l ock to be operated, the key nust be inserted and nust stop at the correct
i nserted di st¥etcanatkeérapriobéenn ovith eonvaritiongl ayitdenilecks relatésde thaenaryiarnder

| ock. Conveptional, cylinder, |l ocks do this.b rovi.din n aljgnment stop

surface BnVPIE tgﬁé(eéﬁf's Pﬂ%n erf?aglrvee{p?lg%goc%&%mgfﬁ@mgn&&y%e@%ge. P‘rfi,\erkey bow
and the fep{hdlgeeto bEDpatdiednBBtkestmpstsse frdeedantBuftassp af tHe gorbéctt he key
contacts a correspondi ng alignnment stop surface at the front or rear of the

pl ug whemmsented (distance irelative 4a. thal lagking mreahanisgs: insida dhe Lylinder dege or tip

f Kk ' ' N . it
non- ot anclr v EAr Rl beagh o BRI EiSRGE Hh LipSnbsbe' sfpfd o e 2
non- st angled @f kiR kéy on at die bhse of tie lddysisetweeh dhetkieg bow podshelkey thdadse keys
of different lengths to ogeratethe sane | aoc woul d not be required

) ot
that thelR@plignNmgat HeP| SHEGCR @bt base P"eHErPfdhgtli% GANtaqis a,GORESBENGIAG | ock
or that L St v, ' e In the key be
i xed. | PERCferd B0 SrtdcR R b ordRdt Bl e 1 REF PRI
construct ed uAlthgugh patting theotors a/the lcasevarrtip ohtie peynist siaridaed,sit wawldi ng t he

alignment stop at g nonstandard | ocation on,the key proyj.des n tions
For Weyi IRPrOVREREYT G Ia BLliDE wior, Al 2, APYSRBONIocalghyn! M pouidLMakEy vhen
mul ti pl ?cé&ﬁﬁ?g%@g?ﬁ{)ﬁ%@!iﬁ%lﬂ emabha%t_a?asrmﬁgt-iorfﬁﬂrth@gtdprhuge Pduldimareobl ens

and deficien e prior art, 1t Is therefore an object of the present
i nvent i ot possibledoi ute kays of difigeant|lengthsva dperategtidisamenack.| boxauld neebRani sm

that fi trseq%'ijr%attﬁé}tthglkley b‘fé’d@” tl)ee }oenI en%&g itg rtegcqw R lst%% aatlrt]ﬁe rear of the lock or
that the distance from the key bow to the locking elements in the key be fixed.

15 It is common for a family of similar lock mechanisms to be constructed using
five, six or seven conventional pin tumblers. Placing the alignment stop at a non-
standard location on the key provides many options for keying, improving security,
and varying lock design, particularly when multiple locks of different lengths are
used.

20 Bearing in mind the problems and deficiencies of the prior art, it is therefore
an object of the present invention to provide a cylinder lock with an additional
locking mechanism that fits substantially completely within the plug and
supplements a conventional pin tumbler locking mechanism.

A further object of the invention is to provide a cylinder lock that can be

25 used in a removable core design where the locking mechanism does not extend
into the upper half of the shell or interfere with the locking tab or other mechanism
that locks a removable core cylinder lock into a surrounding shell.

It is still another object of the invention to provide a cylinder lock and key
that can be integrated into and be a part of an existing installed door lock system

30 using the original cross sectional shape for the keys and mating keyways.



suppl ements a conventional pin tunbler |ocking nmechanism A further object
of the invention is to provide a cylinder |lock that can be used in a

r enovabl ewoarmeesiesi gn where the | ocki ng nechani sm does notcestsenies4pnt o t he
upper half of the shell or interfere with the | ocking tab or other

mechani smthat | ocks a renovable core cylinder lock into a surrounding
shell. It is still another object of the invention to provide a cylinder

| ock and key that can be integrated iffo and be a part of an existing

i nstal |l ed door | ock systemusing the original cross sectional shape for the
keys and mating keyways.It is yet another object of the present invention
to provi de a ¢yt iyrtienothec kbjaetl of délye tphesent ooesatian dot progidepa tyknderskacki on of
t he key at desired aligned location.relative to the.|lqock wthout. regard
Lo the” 1 e fey Bt chep Babe RStiop e nsetidstp bk e aslisind afetéd Foheh

i nvent i ofelaMviel toitRe RSdki wRRo@l éEadstoanel Iekgth of thedlasyt be apparent fromthe
specification. Disclosure of the Invention The above and other objects,

whi ch wi |l beStdppthesnebjeds tandsadvartages ®f ithe Anventipnewdlt v daeidbe @by eaIspr esent
i nventio Leh i i r cyli r..lock that includes a shell, a
pl ug%av?nn‘guéﬁI'&\Qgré:%Sta%%ér%ﬁ)éh%t"ﬁg‘r%%pﬁ,gggavé@ki ng pin novabl e between a

| ocked pD$sciosare ahthealhventiogsked position, a sensor pin novabl e between an

extended positron and a retracted position and a flexible couplin
connect ed bet W@ abeYRand erhesphieetsanh

ichnwilkbe agpaignhto thase skiligdi iggarbt at abl y
ted withi : | i ne: SUE dth
Chot 1 - e RAlleddf i tfe orb@ofIhuEich SIFEN i3 Wirelhd RE s Bfhdef Tofk tgnd e

posi ti oninctudedck shidle Pl badngst keyslat iformed thadreive at lockimg gihehbvabld t he
sensQor pin extends Et | east partially in[éo the key slot in the extended
positJ onbetyieens pelacked RSN A0 eUntasked RIS pR nSENgOR N RPYRKE

P51 oMIRRr L SRTERA BRATIER S0 leROTRSF S o dipiagun 7
posi t i oncovmactdchigeteveendhe poakimppiesantdothelsensatpinct ed positi on whenever the
locking pin i?hé"p‘?ﬁé‘?g rz)tra?argl)cmr%/(i)ﬂr%e(tiowhni% the shell to define a shear surface
between the plug and the shell. The locking pin extends across the shear surface in
15 the locked position to lock the plug against rotation relative to the shell and the
sensor pin extends at least partially into the key slot in the extended position. The
flexible coupling moves the locking pin to the unlocked position when the sensor
pin moves to the retracted position. The coupling is sufficiently flexible that the
locking pin can remain in the locked position when the sensor pin moves to the
20 retracted position whenever the locking pin is blocked from moving to the
unlocked position.
In the preferred design, the flexible coupling is located entirely inside the
plug and the locking pin extends at least partially into the key slot when the locking
pin is in the unlocked position. A bias spring is connected to urge the locking pin
25 toward the locked position. The bias spring does not need to be in axial alignment
with the locking pin, and it is preferred that the bias spring operate against a flexible
rod, forming the flexible portion of the flexible coupling. The rod flexes whenever
the sensor pin moves to the retracted position and the locking pin is blocked from
moving to the unlocked position. The locking pin may be connected to the flexible

30 rod with an opening in the side of the locking pin.



unl ocked position. In the preferred design, the flexible coupling is

| ocated entirely inside the plug and the | ocking pin extends at |east
parti al | ywoneoet7Be key sl ot when the |l ocking pin is in thecaniSoréads
position. A bias spring is connected to urge the |ocking pin toward the

| ocked position. The bias spring does not need to be in axial alignnment
with the locking pin, and it is preferred that the bias spring operate
against a flexible rod, formng the fiexible portion of the flexible
coupling. The rod fl exes whenever the sensor pin noves to the retracted
position and the |locking pin is blocked fromnoving to the unl ocked

posi tion. Thelnlthekhow hixtily peefeled desigeof etk ¢ydiridee |ddke idiflexibledosplingan
openi ng jnl&@% si de of hgf | ockin pin.l? t he nost highl prgfenred desi gn
of the circlusesr qasertherfipxibleapang & Biyst iforgthefami iR sotatecdin TRPIYIIER bl e
rod and g,didifld Bé’(gvéelﬁeth%al%f(mggﬂhaérﬁj e seh36r Bin’ Qhd 'the RAT furRNBH thet Ween
the I ocking pin and the sensor “pin and the camturns on the pivot to nove
t he | ockpingt o move thédoakimhgpleeth thesirtlodrednpasitidrhevheertbe semson pimvesveso t he

retracted position, The | ocking pin and sensor pin need not be
perpgndi@JREI"*W“%PQF'F'QP' to the plane of the key blade. It is preferred

that they be ffe ﬂfb_kﬂ'@{)ﬁl AF3 YERBr HRT Reéd Aol b Pedpe@it RS Sort Sarhildl tBltaae of
the key blade to give them maxi mnum room for the required sliding notion

wi t hi n tplane adithe kepriflades Itois preferredubat they b atsamanglevkainveen zeso ando

directed to, the key, far use w,t he i pder lpck of the inventi and to
a cyli nd¥Pefo ﬁgﬁ%%%ﬁ]esﬂfapﬁcqfdg? 51(8"tbﬁ%é‘?&/g'é(ﬁciﬁ?'ﬁem@i?'lrri‘%raépoﬁ‘o?:qggﬂ?he key
i ncl udesrequlsedl she@mgfmbtibnWithig thévadid oafidegokidy piigde having a cross
sectional shape selected to fit within the key slot in the plug of the

cyl i®der | ockTherpeeseay inyeatien; in@lseddisecied dekha keyifar use ayith the fdinderat a
first | i : : | j bl ade.
The- | ockioks Githe v ERREls 869866 Rk FasGRANh  RIBN g eRey BRATRY 2, 710
pi n ext eadinger ilotky (The kayirtlwdesfa Rey biosy ol iundieg thediey dri al keskblagepi n

»[ ﬁgei;\(;in? }gay[i]r?é%quggsgs%%{iggglsshvgp%hselteréteedl tC())Cfl?ti \I;\]/?thf)nI tnhei I?eyt ?Igt (i:nyltfienglirg (l)fotﬁlé and
cylinder lock. The key blade includes a locking pin receiving notch at a first
15 location and a contact surface at a second location on the key blade.

The locking pin receiving notch has a size sufficient to receive a locking pin
extending into the key slot from the cylinder lock. The locking pin receiving notch
cooperates with the locking pin in the cylinder lock and the contact surface
cooperates with the sensor pin in the cylinder lock to lock and unlock the plug of

20 the cylinder lock relative to the shell of the cylinder lock. In the most highly
preferred embodiment of the invention, the locking pin receiving notch is cut into
the key at an angle relative to the plane of the key blade that matches the angle of
the locking pin relative to the plane of the key blade.

In another aspect of the key of this invention, the locking pin receiving notch

25 in the key includes an alignment surface contacting the locking pin when the key
blade is inserted into the key slot and cooperating with the locking pin to stop
insertion of the key blade into the key slot at a desired position relative to the plug
of the cylinder lock. This allows the locking pin receiving notch to stop the
insertion of the key at the required location for the key to be able to operate the

30 primary pin tumbler locking mechanism.



cooperates with the sensor pin in the cylinder lock to | ock and unl ock the
plug of the cylinder lock relative to the shell of the cylinder |lock. In

t he nost WOg@bbgs7gr ef erred enbodi nent of the invention, theciraski/esgogpi n
receiving notch is cut into the key at an angle relative to the plane of
the key bl ade that matches the angle of the locking pin relative to the

pl ane of the key blade. In another aspect of the key of this invention, the
| ocking pin receiving notch in the key-i ncludes an alignnment surface
contacting the |locking pin when the key blade is inserted into the key sl ot
and cooperating with the locking pin to stop insertion of the key bl ade

i nto thegkey Dek@iptadn 8f BRSDFAWingsSi tion relative to the plug of the
cylinder"Tock. This alTows the Iocki ngdpi n receiving notch to stop the

insertion of The featureg of hber ényentiea believedoto the navel leng the iemBnts to

o1 aws ngsC HRRCRlT, LB, MRRNGh Ak ed A AR T ok, (TSR LaPerfRe™ "1

el ement sclafmag.adgherfigires and forhiduitrationt peaposéLosigtaridaichngd dlawpatd scald.ari ty
in the appended clalns, The figures are for illustration purposes only and

are rot HheuiRvendioschsedl, hovevenybethi 8nte psganizatiopuad methed rofppargtion,

or gani zatj,gn 1.he . y rence
fo the dSs 7ah PALERARIcR BYReRIems: (dTte BERhicI IR BhaR WRCRMABHR! fe
acconpantakeg incemjungdon nvitthiheticcoimpaningsdrawirasph edddh:per specti ve vi ew of
the cylinder |Lock mechanjsm of the present_ inveption. Fig. 2 js a right

i de. ol evat | ofi 17 &hesploURd PSRBT e dghg s ol ockpichanisn SHber | ock
seen in hidentliny&ihton.3 IS a cross sectional view of the cylinder |ock taken
along the litne 3-3 1n Fig. 2. Fig. 4 is a cross sectional view of the

cyl iter | ockFigaRen aalightgidehelevatienal view of Figyassembiedyplug arel shedk ofsthe

sectional_ ,vi gw,of the .c*l.i nlder | ock taken along the line 5-5
cylinder lock seen inFig. 1.

Fig. 3 is a cross sectional view of the cylinder lock taken along the line 3-3
in Fig. 2.
Fig. 4 is a cross sectional view of the cylinder lock taken along the line 4-4
15 inFig. 2.
Fig. 5 is a cross sectional view of the cylinder lock taken along the line 5-5
in Fig. 2.
Fig. 6 is a cross sectional view of the plug, removed from the shell, taken
along the line 6-6 in Fig. 3. The lock is shown in the locked position with no key
20 inserted.
Fig. 7 is a side elevational view of the key of the present invention.
Fig. 8 is a cross sectional view of the key taken along the line 8-8 in Fig. 7.
Fig. 9 is a cross sectional view of the plug, removed from the shell,
corresponding to the cross sectional view of Fig. 6 except that the lock is shown in
25 the unlocked position with the correct key inserted.
Fig. 10 is a cross sectional view of the cylinder lock taken along the line 10-
10 in Fig. 9.
Fig. 11 is a cross sectional view of the cylinder lock taken along the line 11-
11 in Fig. 9.



in Fig. 2. Fig. 6 is a cross sectional view of the plug, renoved fromthe
shell, taken along the line 6-6 in Fig. 3. The lock is shown in the | ocked
posi ti on wotok/osrIskey inserted. Fig. 7 is a side el evati onacTaisemosabe t he key
of the present invention. Fig. 8 is a cross sectional view of the key taken
along the line 8-8 in Fig. 7. Fig. 9 is a cross sectional view of the plug,
renmoved fromthe shell, corresponding to the cross sectional view of Fig. 6
except that the lock is shown in the uhl ocked position with the correct key
inserted. Fig. 10 is a cross sectional view of the cylinder |ock taken
along the line 10- 10 in Fig. 9. Fig. 11 is a cross sectional view of the
cyl i nder 'Ockﬁgakﬁﬁ f?'ao'Eﬂ)sEh&chbHﬁ Vibw b the Enug r%}m%k,ed flemi the? sKéIPSS
sectional view of the plug, renoved fromthe sheél corresponding to the
cross secoirespaindingte thie dFoss. seetlerxaie/pewtddiﬂg tﬁnexdem khatshe hagknisishowheénl ocked
position W||th a mcorre&{] ke ﬁlréted It:%g 13 is a cross sectional view
of the cHl8 9&5‘? PgRIROR YuHa {S{eF €Y iRe 13 in Fig. 12. Fig. 14 is a
cross sectiongig waawﬁro;smecﬁaﬂ\amﬁr« df MK eyl |a¢lonated Rford the like-13L4 in
Fig. 12. Mde(s) for Carrying Qut the Invention In describing the preferred
embodi mehd infig Ad. present |nvent|on reference wi |l be made herein to Figs.
1- 14 of the dgaw ref s, pf the
i nvention. Fgr mﬂg tégog%gp(i“l %ﬁ?‘ rlgoﬁe\peéq}l %hle':‘ rl%c fore eéq@%éy nder

| ock ITEC|1|4I]|h$fg having a cylindri cal pI ug 10 inserted into a substantially
cylindrical opening 12 in a shell 14. A key 16 for operating the |ock

I ncl udes a key bow 18 and a key bl ade 20. The cross section of the key

bl ade (sMode(9) forCarrying{Qut thelnventian sect i onal

In describing the preferred embodiment of the present invention, reference

10  will be made herein to Figs. 1-14 of the drawings in which like numerals refer to
like features of the invention.

Referring to Fig. 1, the present invention includes a cylinder lock mechanism
having a cylindrical plug 10 inserted into a substantially cylindrical opening 12 in a
shell 14. A key 16 for operating the lock includes a key bow 18 and a key blade

15 20. The cross section of the key blade (see Fig. 8) matches the cross sectional
shape of the key slot 22 in the plug 10.

In the preferred design shown in Fig. 1, the cylinder lock is a removable core
cylinder lock, however, the invention may also be used in non+emovable core
applications. In a removable core design, the entire shell 14 is inserted into a

20 matching opening in an outer casing (not shown). The shell 14 is locked into the
casing by a locking tab 24 that can be rotated counterclockwise and locked into
place to extend rectangular projection 26 out of the left side of the shell 14.
Alternatively, the locking tab 24 can be rotated clockwise with an appropriate key
to retract rectangular projection 26 into the shell. This allows the shell to be

25  withdrawn from the outer casing, so that the cylinder lock can be rapidly changed.

The locking tab 24 is locked into the extended position by a conventional
pin tumbler primary locking mechanism. The primary locking mechanism is
composed of lower pins 28a-28g, intermediate pins 30a-30g, upper pins 323§32g
and springs 34a-34g. The pins and springs are all inserted into pin chambers 3ba-



shape of the key slot 22 in the plug 10. In the preferred design shown in
Fig. 1, the cylinder lock is a renpvable core cylinder |ock, however, the
i nvent i orwoay/06d78® be used in non-renovabl e core appli cat iPamaIS01/05496
renovabl e core design, the entire shell 14 is inserted into a matching
opening in an outer casing (not shown). The shell 14 is |ocked into the
casing by a locking tab 24 that can be rotated counterclockw se and | ocked
into place to extend rectangul ar projé%tion 26 out of the left side of the
shell 14. Alternatively, the locking tab 24 can be rotated cl ockwi se with
an appropriate key to retract rectangular projection 26 into the shell.

Thi s al | 36g in e sppérl partiobe 8ndt thershekh 1#rand arieehedd ire theirasirngsposding@in t he
cylinder | ock can he rapidly_.changed. The | ocking tab 24 is |ocked into the
extendedcﬁ%gggﬁiw‘599§p§6ﬂ9€9§ional pin tumbl er primary | ocking mechani sm

The primary | pR&iGinE db2rd $iolhGeCHARPARbR! 4D 8URE tRAttPe dRgnetBaith pin
I nt ermedi ate pi ns 30a- 30g, upPer_plns 32a 2g and sprlngs.3 a-34g. The pins
and spri glgmbers 3fat3Genwben gre lockingsalh 24Haabhescopmpaglegkwiserpasitigspewithpor ti on
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function as the n chanbers e key 16 is provided
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will allow the locking tab 24 to be rotated relative to the shell 14 to remove the
15  shell from the casing.
The operation of the primary locking mechanism and the locking tab 24 is
known and is disclosed in detail in United States Patent No. 6,079,240 issued on
June 27, 2000, the disclosure of which is incorporated herein by reference. The
present invention, however, includes an additional locking mechanism, marked
20 with reference number 50, which fits substantially completely within the plug 10.
Because it is inside the plug, it does not interfere with the locking tab 24 above it,
nor is any additional space required within the shell 14. The additional locking
mechanism includes a locking pin 52, a sensor pin 54 and a flexible coupling that
extends between the locking pin and the sensor pin. The flexible coupling is
25 composed of a flexible rod 56, a cam 58 that turns on pivot 60 and a biasing spring
62.
The locking pin 52 slides inside bored opening 64. The sensor pin 54 fits
within bored opening 66 and the flexible coupling fits within slot 68. The two
bored openings 64 and 66 extend into the key slot 22 so that the pins can contact

30 the key blade 20 when it is inserted. The pivot pin 60 extends perpendicularly



shell fromthe casing. The operation of the primary |ocking nechani sm and
the locking tab 24 is known and is disclosed in detail in United States
Pat ent Nowo0620¢@8240 i ssued on June 27, 2000, the discl osweca/ush2/odweh is

i ncorporated herein by reference. The present invention, however, includes
an additional |ocking nmechanism marked with reference nunber 50, which
fits substantially conpletely within the plug 10. Because it is inside the
plug, it does not interfere with the tBcki ng tab 24 above it, nor is any
addi tional space required within the shell 14. The additional | ocking
mechani smincludes a | ocking pin 52, a sensor pin 54 and a flexible

coupl i ngthrbagh thet dad68 aetvastnag & eodkec lpivag thatntharcdnt 68 retateoon.piGam F8e

fl exible coupling j conposed of flexible rod 56, cam 58 that turns on
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coupling fits wthin slot 68. The two bored openings 64 and extend into
t he key < ttat A2 isertanat 8 ektengds intodhe keysliohta serise wiesther alley Bointherkeyt i s

i d., The, pivot pin 60 nd i qul ar Lyt h h | ot, 68 and
nocs Sae. ot ouBBieRy T SeriHh & 2af BeFheldutiyn'd Ay Hbm e Relerdl® 1 70
t hat engalgeretedctdd pasitioh)tvigert tHe lady 11866 Brinfartedo4in bdle pokitions, theRefsbrcan

nove in toward the key sl ot (tt he extended position) so that its inner end 8
ext ends Pt Emaies rafredy weithin the pius WBetmdthe plugrening frepdo ketatey| dhe

Al t t i vel: i : | ot
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free to roﬁ(ate. ‘The function of the sensor pinis to determ ne whether a
key ¥l adockigReehanisdy sl ot, nove between the extended and retracted

b heisey en t! _ ed
52 moves i n o e R AR 7 ofnlfer (RENGRO TR0 in SE el

sl ot to tmwardltbe ke shatstiotaronntmckeditpasitioa droolterd pdsikedquositiork e Likeethe

sensor pin, the inner end 86 of the locking pin extends into the key slot when the

locking pin is fully inserted in its bored opening 64 (the unlocked position). In the
15  unlocked position, the locking pin is completely inside the plug and the plug is free
to turn relative to the shell. However, the locking pin is longer than the sensor pin
and extends across the shear surface between the plug and the shell when the
locking pin moves outward to the locked position.
The flexible coupling links the sensor pin 54 and the locking pin 52 such
20 that when the sensor pin 54 moves out (to the retracted position, relative to the key
slot), the locking pin 52 moves in (to the unlocked position). Conversely, when the
sensor pin 54 moves in, the locking pin 52 moves out (to the locked position).
Figs. 3, 4 and 5 provide cross sections through the locking pin 52, the pivot
pin 60 and the sensor pin 54, respectively. These cross sections are taken
25 perpendicular to the axis of the plug 10. Fig. 6 provides a cross section taken
parallel to the axis of the plug 10 along slot 68 and shows the interaction of the
locking pin and the sensor pin. Figs. 3, 4, 5 and 6 all show the key removed from
the key slot 22.
As can be seen in Figs. 5 and 6, end 78 of the sensor pin 54 extends into the
30 key slot 22 when there is no key blade in the key slot 22. The flexible rod 56 is



sensor pin, the inner end 86 of the |ocking pin extends into the key sl ot
when the locking pinis fully inserted in its bored opening 64 (the

unl ocked woam6sI8) . I n the unl ocked position, the |ockingppirusozosaeanpl etely
inside the plug and the plug is free to turn relative to the shell.

However, the locking pin is |onger than the sensor pin and extends across

t he shear surface between the plug and the shell when the | ocking pin noves
outward to the | ocked position. The 1@xi bl e coupling links the sensor pin
54 and the | ocking pin 52 such that when the sensor pin 54 noves out (to
the retracted position, relative to the key slot), the |ocking pin 52 noves
in (to tpeshedl avekeftopotiet keyndlot IB3p biesrspeihg,620hEme biwsirexiosce opitme Bad Gbves i n,

t he | ocking. pin noves out (ta the |ocked.position). Figs., 3, 4 and 5
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52 extends outward from the cylindrical outer surface of the plug, and it does so
15 only when the locking pin is in the locked position, as needed to prevent rotation of
the plug 10 relative to the shell 14. The bias spring 62 keeps the locking pin 52
extended outward in the locked position and the sensor pin 54 in the extended
position where its lower end 78 enters the key slot 22.
The axes of the locking pin and the sensor pin need not be perpendicular to
20 the plane of the key blade. As can be seen in the cross sectional views, it is
preferred that these pins be at a non-perpendicular angle ranging from zero to
ninety degrees to the plane of the key blade. The preferred angle and position is
the angle that gives them maximum room for their required sliding motion within
the radial confines of the plug 10.
25 It should be understood that the locking mechanism may be installed in any
part of the cylindrical plug and that the angle of the pin axis referred to above is to
be measured from the projection of the pin axis on the plane of the key blade
upwards to the axis of the pin above it. Accordingly, this angle will always be less

than ninety degrees, unless the pin is perpendicular to the plane of the key blade.



the thin wall section of the |lower half of the shell 14. As can be seen in
Figs. 3, 4 and 5, the |ocking nechanism?50 fits substantially conpletely

wi t hi n t wopkoes78®. Only the head 76 of the | ocking pin 52PCeftseneso©ut war d
fromthe cylindrical outer surface of the plug, and it does so only when
the locking pinis in the |ocked position, as needed to prevent rotation of
the plug 10 relative to the shell 14. The bias spring 62 keeps the | ocking
pin 52 extended outward in the | ocked!position and the sensor pin 54 in the
extended position where its lower end 78 enters the key slot 22. The axes
of the locking pin and the sensor pin need not be perpendicular to the
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1, 7 andoB,thehsenkerypimschugias pashesciiengergon pireceithié ngtracied lpd3RidnatTheer it s
the | ocking pin 52 to nove into the key slot 22 while the key is also in
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a bevel pdsiiont he key contacts the beveled end 78 on the sensor pin 54 and

pushes the se/rggc&gn Ft)iensete% itnhlfjlgsr.%t gg§t1%(,jt gﬁ”oicﬁgd p-(r)rs]i%on for locking pin 52
requires that the inner end 86 of the locking pin 52 extend into the key slot 22.

15  Accordingly, the key in the key slot must contain a locking pin receiving notch 90
of a size and shape sufficient to permit the locking pin to move to the unlocked
position and into the key slot.

Figs. 12, 13 and 14 correspond to Figs. 9, 10 and 11 except that a key
without the required locking pin receiving notch 90 is shown inserted into the key

20 slot 22. As can be seen in Figs. 12 and 14, the incorrect key blade pushes the
sensor pin 54 out of the key slot (to the retracted position) in the same way that the
correct key moves the sensor pin. However, the incorrect key blade in Figs. 12, 13
and 14 does not include the locking pin receiving notch and the locking pin cannot
move to the unlocked position.

25 The coupling between the sensor pin and the locking pin formed by rod 56
is sufficiently flexible to permit the sensor pin to move even though the locking pin
cannot move. The flexible rod 56 is not damaged or permanently bent and returns
to the shape seen in Fig. 6 as soon as the incorrect key is removed. If the incorrect
key does not contain the bevel 84 at its tip, it may not be able to move the sensor

30 pin out of the key slot. In this case, the key cannot be fully inserted into the lock.



notion of the sensor pin rotates cam 58 about pivot pin 60, conpressing
bias spring 62 with flexible rod 56 and pushing the | ocking pin 52 to the
unl ocked wormeso8e As can be seen in Figs. 9 and 10, the enraske4poOsition
for locking pin 52 requires that the inner end 86 of the |ocking pin 52
extend into the key slot 22. Accordingly, the key in the key slot nust
contain a locking pin receiving notch 90 of a size and shape sufficient to
permit the locking pin to nove to thel?ml ocked position and into the key
slot. Figs. 12, 13 and 14 correspond to Figs. 9, 10 and 11 except that a
key without the required | ocking pin receiving notch 90 is shown inserted
into the key Blentif e kédscarabe hélysiasertednarid gentaih thedortdct duled44a344g oact key

bl ade pushes the sgnsor pin 54 out of the k |l ot (tp the retracted
poai t1 oS RPERUEERE RaljetARCiTdo Cber Bt ALy ABvah PReCTEd iy e
However, addiflohdICRIck Rt mieeMahibdso ivillFh&S opdrate AAd aRAll Mev@ﬁ?%éﬂgtutgomtolhgde

the I ocking pin receiving notch and the | ocking pin cannot nobve
unl ockedfrposheaing turngd eelabupta the shetliden t he sensor pin and the | ocking pin

for by rod,56 is suffigiently.flexible to permt. th ensor, pip to nove
even X hotgh-  REEITakHHg BpfriTEdnntite Al EcEinkts FERidn bR 3L B amagea
or per mangmhhi LBOkoANGIrfaeE URDS The Wall RIFRARE 120€ihd Boftb@. subfagé 19004teas t he
i ncorrect key is renoved. If the incorrect key does not contain the bevel

84 at i trreferpblyiformeyd wish aeotating cutterneriented avidhe its axispparaliek taothet wallkey

slot. In i e e. k nnog,. be fully i 14y O . ven | f
t he key %Lg%cgefﬁfjl‘fvg&“{Hn'sseﬁ/rggaa{r?])d{hceoﬁ)f'g:.brf]stK?Héagééfpggtg%utéj gﬂéﬁgﬁagon Its
ugger Suro}‘ca'fntg, ;l)(mOrrerceB/ﬁmglh diotdh tmtﬁihﬁawwwﬂee Aét@i\nn%trim@clhl:oriem@ti ekethﬁ thle
addi ti onal | ockjing nechani sm 50 w not operate_and w revent e plug
0 fridn b&EMRy atnalqng@ theuﬁanw& %et Koy d¥ade ag the e of ithg 'PGE'IﬂiggP'"B,J"?he

o0k AR BOHE T Ralar s TRl cRe e ATy Sk o
formed wimdulg wentkehedg cutter oriented with its axis parallel to the wall
Further, if the locking pin receiving notch 90 is cut perpendicular to the
plane of the key blade, as may occur in an unauthorized attempt to duplicate the
15  key of this invention, the material under key cut 44d will be removed. The key is
designed so that this will interfere with the deepest permissible cuts at key cut 44d
and any other key cuts above the locking pin receiving notch. This will prevent
operation of the primary pin tumbler locking mechanism by the pins above the
locking pin receiving notch if one of the deeper permissible key cuts is used at any
20 location above that notch. The length of the notch 90 may be adjusted so that it is
below more than one key cut, if desired.
As can be seen in Fig. 9, the locking pin 52 and locking pin receiving notch
90 also cooperate to provide a key alignment function for the primary pin tumbler
locking mechanism. When key blade 20 is inserted into the key slot 22, it drives
25 the sensor pin 54 to the retracted position and the locking pin 52 to the unlocked
position. The locking pin receiving notch 90 includes an alignment surface 94 at
one end of the locking pin receiving notch. The alignment surface 94 is part of the
vertical wall at the perimeter of the locking pin receiving notch 90 that is formed

when the rotating cutter produces wall surface 120 and bottom surface 122.



surface 120, which is parallel to the axis of the |locking pin 52. By
cutting the locking pin receiving notch in this way, with the receiving
not ch oriwotedesBo t he sane angle to the plane of the key pcadsozsssbhe axi s
of the locking pin, the maximummaterial is left in the key blade. This
prevents the key blade from bei ng unduly weakened. Further, if the | ocking
pin receiving notch 90 is cut perpendicular to the plane of the key bl ade,
as may occur in an unauthorized attempd- to duplicate the key of this

i nvention, the material under key cut 44d will be renoved. The key is
designed so that this will interfere with the deepest perm ssible cuts at
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key. Keys with different lengths can actuate the same lock and keys with the same
15 length can be set to actuate locks of different lengths. This is particularly
advantageous for use in cylinder lock families and for keying cylinder locks that are
structurally similar, but have different lengths due to a different number of pin
tumblers in the primary locking mechanism.
The additional alignment function described above improves security and
20 adds design flexibility, however, it is not necessary that the receiving notch 90
perform this function. The additional locking mechanism 50 can be used with a
conventionally aligned key.
Although the locking mechanism 50 is shown as an additional locking
mechanism to supplement a conventional pin tumbler locking mechanism, it can
25 also be used independently as a primary locking mechanism. Also, because the
locking mechanism 50 sits entirely on one side of the key slot, it may be duplicated
on the opposite side of the key slot for additional security. It may also be
duplicated multiple times on the same side, and on opposing sides, by changing the

angle of the locking mechanism and by overlapping or moving the duplicate



of the key or at the junction between the key bow and the key bl ade. The
conventional alignnent surface strikes a stop conprising a fixed part of

t he cyl i mer2kesoko mechani sm | ocated at the front or rear @CTtuse2/essbé nder

| ock. By locating the alignnment surface at a mdpoint along the key in the
| ocki ng pin receiving notch, instead of at the conventional |ocation, it
mekes it nore difficult to copy the key, which increases security. Another
advantage for this location is that i14makes t he stop point for the key

i ndependent of the length of the key. Keys with different |engths can
actuate the sane | ock and keys with the sanme | ength can be set to actuate
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inserted into opening 12 in the shell. The locking mechanism 50 is installed in the
plug and the drill resistant steel pins 96, 98 and 100 are added. The faceplate 108
15 is then installed and the plug inserted through it and into the opening 12. The clip
116 is then installed in ring groove 118 to hold the plug and faceplate in place.
The primary pin tumbler mechanism is installed in the conventional manner.
While the present invention has been particularly described, in conjunction
with a specific preferred embodiment, it is evident that many alternatives,
20 modifications and variations will be apparent to those skilled in the art in light of
the foregoing description. It is therefore contemplated that the appended claims
will embrace any such alternatives, modifications and variations as falling within
the true scope and spirit of the present invention.

Thus, having described the invention, what is claimed is:



pins 102, 104 and 106 are found in the front of the shell, which serve the
sane purpose. A faceplate 108 is attached to the front of the lock with a
dovet ai | wbhaok/0d878 t hat connects to a matchi ng dovetail 1l12carusotres4bé ont of
the shell 14. Another hardened steel pin 114 is located in the faceplate
108 and is positioned perpendi cul ar t.p5the six other hardened steel pins.
The plug is held in place with a clip 116 that connects to a ring groove
118 | ocated at the back of the plug 10. To assenble the |ock, the | ocking
tab 24 is inserted into opening 12 in the shell. The | ocking nechani sm 50
is installed in the plug and the dri lélafrﬁ§i stant steel pins 96, 98 and 100
are added. The faceplate 108 is then installed and the plug inserted

t hrough 1t anA dytindet loek epeprisngl2. The clip 1 6 is then installed in ring
groove 118 t% nol d the plug and faceplate in place. The primary pin tunbler
mechani sm i&™€Nst al | ed in the conventional manner. Wile the present
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havi ng described the invention, what is clained is:Cains 1. A cylinder

| ock conpri si thg:plug aBainst rogatiginuglaiixeitagheshedly sl ot formed therein, the plug

bei ng rotata unted withi e el | fine hear r e _bet ween
t he plug ar”f‘d@t’%gﬁgf{&"ﬁ?\'a@q g%‘E’Yéﬁg ?)ﬁ?%"4‘?89%‘1@|pg’%B'é>M®13z{%ﬁSE‘§§a‘I°§§'s‘?"fi on and
an urg ocked poei denddr pirhextendinignd 1Bagt paKiRdingd tiae kep Siot he thderfendadf ace in
the | ocked position to | ock the plug against rotation relative to the

shell; a sensBPsiPm afshabl e bet ween an ext ended position and a retracted
POSITION, 4 flexible coupling connected between the locking pin and the sensor pin, the

coupling moving the locking pin to the unlocked position when the sensor
pin moves to the retracted position, the coupling being sufficiently flexible to
15 allow the locking pin to remain in the locked position when the sensor pin
moves to the retracted position when the locking pin is blocked from

moving to the unlocked position.

2. The cylinder lock according to claim 1 wherein the flexible coupling is

located inside the plug.

20 3. The cylinder lock according to claim 1 wherein the locking pin extends at

least partially into the key slot when the locking pin is in the unlocked position.

4, The cylinder lock according to claim 1 further including a bias spring

connected to urge the locking pin toward the locked position.

5. The cylinder lock according to claim 4 wherein the bias spring is not in axial

25 alignment with the locking pin.



the sensor pin extending at |east partially into the key slot in the
extended position; and a flexible coupling connected between the | ocking
pi n and tWwe o3eésser pin, the coupling noving the | ocking pipoTtusot/ésoaunl ocked
position when the sensor pin noves to the retracted position, the coupling
being sufficiently flexible to allow the locking pin to remain in the

| ocked position when the sensor pin noves to the retracted position when
the locking pin is blocked from novi n§6to the unl ocked position. 2. The
cylinder lock according to claim1 wherein the flexible coupling is |ocated
inside the plug. 3. The cylinder |ock according to claim1 wherein the

| ocki ng fi n eXhenddinaler | loaktaquardingl foy claitno 1t Inhekely gHeotflewtide ¢duplingcki ng

inis in the unlocked posjtion. 4. The cylinder |ock according to claim1
further | gah_eahﬁr , g r%f'emaef& %u?ﬁeose@ﬁqemnh@ow%ta&gr%rfﬁct@dmard
the | 0CkBESifiHt lahti B |tkinGinG bldked RS nARROICHHRA I8 B dBidaher ei n the

bias spring Is not I1n axia ignment with t ocki ng pin. 6. e cylinder
| ock according to claim 1l wherein the flexible coupling includes a flexible

rod, the_rod exi en the sensor pin noyes.to the retracte osition
and the Tocki fBE svAE ek afSertiE i BT v eim dhe. estraeaindoetidesan' 77 e
cyl i mgler op&tikgaf aQidH HGthkQolirk BirPah el éXibBeoH @&tendd imiothe BpEHRRSnAN
opening in a side of the locking pin and the flexible rod extends into the
openi ng the sideokihedoekingipn ocki ng pin. 8. The cylinder |ock according to

claim1 wherein the flexible coupling includes a pivot positioned between
the | ocking pin and the sensor pin, the flexible coupling pivoting on the

pi vot tognoveThéecyliveler Necki accoedihPetoualimk ad wheseihi tHe \Wekiblé heuptingor pi n
noves to the retracted gosi tion. 9. The cylinder |ock according to claim8

wher ei n: inchidageypiypbpogtionetbetyaendhe logkingipiedndhihedenser pia, thecikeiklg
therein; coupling pivoting on the pivot to move the locking pin to the unlocked position

10  when the sensor pin moves to the retracted position.

9. The cylinder lock according to claim 8 wherein:
the key slot defines a plane for a key blade to be received therein;
the pivot and the flexible coupling are located within the plug; and
the locking pin and sensor pin are oriented at an angle between zero and ninety

15 degrees to the plane of the key blade.

10. The cylinder lock according to claim 1 wherein the flexible coupling
includes a pivot, a cam mounted on the pivot and a flexible rod connected to the
cam, the cam contacting the sensor pin and rotating on the pivot to move the
locking pin to the unlocked position with the flexible rod when the sensor pin

20 moves to the retracted position.

11.  The cylinder tock according to claim 10 wherein the sensor pin includes a
head having a slot formed therein and the cam includes an arm engaging the slot in

the head of the sensor pin.



the pivot and the flexible coupling are located within the plug; and the

| ocking pin and sensor pin are oriented at an angl e between zero and ninety
degr ees twotokesgBane of the key bl ade. 10. The cylinder | @ch/usovassdé ng to
claiml1 wherein the flexible coupling includes a pivot, a cam nounted on
the pivot and a flexible rod connected to the cam the cam contacting the
sensor pin and rotating on the pivot to nove the |ocking pin to the

unl ocked position with the flexible rdé when the sensor pin noves to the
retracted position. 11. The cylinder | ock according to claim 10 wherein the
sensor pin includes a head having a slot formed therein and the cam

i ncl udes12an afhe ay§jadenmdodkhacsdrding ro tdwmhaadfuethet Hacledivapa pbias.spingThe

cylinder | ock agcording t Jaim 10 further including a hias sprin
connect eEOfi'I?CEﬁﬂEED Hree ﬁl?c%cﬁ@gpﬁ"ﬁ’ touRed d't‘]? tln‘éd‘iegcfk%?ﬂ“‘gbﬂ‘aitgﬁ SERWrtM8 sensor
Pi Nt ovafdlvarithecskiEniRFpdGgoA. on. 13. The cylinder lock according to claim

12 wherein the bias spring Is connected between the plug and the flexible
rod to urge the locking pin toward the | ocked position. 14. The cyli nder

| ock according to ¢claiml further.includin bi as sprjng ,connected. to urge
t he flexi?%'l e ?'8% ‘fyg”}%lﬁ(/elotckea??éﬂmgg? i‘grjla't"gwg? d™ ﬁfee"!ﬁ)o e&)'?foép'i'f'%n'sa_nd t he
Sens®@ peéndeeidt BetWr@naké @I\G’%?Qnd)ﬂﬁé fié:able rba to liRge el lobking PiR tdwarecpedi ng to
claim1 further including a locking tab noveable from | ocked to unl ocked

posi t i onckethpositienl havi ng a predeterm ned exterior shape for insertion
into a casing in a renovable core application. 16. A cylinder |ock and key

conprising: a shell; a plug having a key slot formed therein, the plug
bei ng rotat abllye relintled loék Rictordiveg 3betihint 01 dafthee isclebipgr ashias apeinget ween
the plug and the shell; a |ocking pin novabl e between a | ocked position and

an unl ockmestad to drge the flexible rod to move the locking pin toward the locked

position and the sensor pin toward the extended position.

10 15. The cylinder lock according to claim 1 further including a locking tab
moveable from locked to unlocked positions, the shell having a predetermined

exterior shape for insertion into a casing in a removable core application.

16. A cylinder lock and key comprising:

a shell;

15 a plug having a key slot formed therein, the plug being rotatably mounted
within the shell to define a shear surface between the plug and the shell;

a locking pin movable between a locked position and an unlocked position, the
locking pin extending across the shear surface in the locked position and at
least partially into the key slot when the locking pin is in the unlocked

20 position;

a sensor pin movable between an extended position and a retracted position,
the sensor pin extendihg at least partially into the key slot in the extended
position;

a flexible coupling connected between the locking pin and the sensor pin, the

25 coupling moving the locking pin to the unlocked position when the sensor

pin moves to the retracted position, the coupling being sufficiently flexible to



| ocki ng pin extending across the shear surface in the | ocked position and
at least partially into the key slot when the |ocking pinis in the
unl ocked wo9N68081 a sensor pin novabl e between an ext endedTassi/eiden and a
retracted position, the sensor pin extending at |east partially into the
key slot in the extended position; a flexible coupling connected between
the | ocking pin and the sensor pin, the coupling noving the locking pin to
t he unl ocked position when the sensorlin noves to the retracted position,
the coupling being sufficiently flexible toallowthe locking pin to remain
in the | ocked position when the sensor pin noves to the retracted position
ikf tﬂe | ocki n%lqwglhés*.ocbdimgrl?edtd remaintvi thg Ibd?ddhﬁosimiﬂ)ma\km tgess'ehismrpiﬂanﬂ a
ey having a ke ade wit cross sectional shape adapted to match the
key sl ot, theﬂ19§9s % elmtrﬁgteg RAsHIaMG the lockingspi 'ﬁgﬂ HrORVPAYNg Qi ze and
shape sufficiﬁﬁQUMQCQQ{g6§ﬁ§@thocking pin to nove to the unlocked position
and extend at |east partially into the key slot and the | ocking pin
recei vi ng rRdteyhhavieg atkey tdade wsgthi ancrtdse séatipnal shapet ddapkesl toainatchitheikey a

cont gct surfage, for,contacting the sensor pi.n _an vi.ng the sepsor pin out
o e Koy o S0t AiPR Mo AdPRRRBE phcdYiPe ARISRA R aictkp 41 Habebe ey
slot. 17. Theshtiendes pepnlt tﬂ@do&lﬂM?%ﬁﬁQb%B%'&@ thé Antloded\heitedm ahbe
flexible coupling is |ocated conpletely inside the plug. 18. The cylinder

| ock and key exjeod @l Iegst partinlly mteghevkey elot anddhe lacking pincegpivingnotebl udes a

pi vot, a cam nt on the pivot an fl exi rod conn 0. the cam
the cam cont a%#ﬂg[ﬁg hl%eysgnlgo&]ep‘?% Qﬂg tﬁStkgtyi %1'86 %ﬁvﬁ‘ﬁe 6?’{)@%% ?lgrf%be\/ta&t he

| ocki ng pi n teonth&ingihecserdomisi dridomoMrigthenentdrepintdig dfakle Wb BIdt Adsensor
pin noves to the retracted position. 19. The cylinder |ock and key

accori ng to Etaths reyragiedrrosifiamwhreyhekewis iadhe kexslat.pl ane and the pi vot
is oriented at a non-perpendi cul ar angle to the pl ane

17. The cylinder lock and key according to claim 16 wherein the flexible

coupling is located completely inside the plug.

18. The cylinder lock and key according to claim 16 wherein the flexible
coupling includes a pivot, a cam mounted on the pivot and a flexible rod
15 connected to the cam, the cam contacting the sensor pin and rotating on the pivot
to move the locking pin to the unlocked position with the flexible rod when the

sensor pin moves to the retracted position.

19.  The cylinder lock and key according to claim 18 wherein the key blade
defines a plane and the pivot is oriented at a non-perpendicular angle to the plane
20 of the key blade.

20.  The cylinder lock and key according to claim 19 wherein the contact surface
defines a plane, the plane of the contact surface is at an acute angle to the plane of
the key blade and the sensor pin moves in a substantially perpendicular direction to

the plane of the contact surface.



of the key blade. 20. The cylinder |ock and key according to claim 19
wherein the contact surface defines a plane, the plane of the contact
surface iwoa/oea1s@@cute angle to the plane of the key bl adecan$orbmscensor
pin nmoves in a substantially perpendicular direction to the plane of the
contact surface.2 1. The cylinder |ock and key according to claim16
wherein the key bl ade includes an upper surface and a | ower surface and
opposite sides, the contact surface b&Png | ocated on a side of the key

bl ade. 22. The cylinder |ock and key according to claim 16 further
including a | ocking tab noveable from |l ocked to unl ocked positions, the
shel | haging sh@rgilatar okeshdKegrdceordifgne d¢laim i16s ahietdln thatkeyablkidei ng in
a renovabl e core application. 23. The cylinder |ock and key according to
cl ai m 16/NgHdesi 3n Upper SEKRER) apAna rlewer viHgee dnEnoppRItedEdesn thal Fonastf ace

orient edsmﬂﬁfc@'b‘e@}g Fg%afeheor{ Qgilﬂie’}gitﬁ%l??%‘/ﬂg@é he key is in the key slot. 24.

The cylinder o Key accor alm 23 wherein the wall surface of
the locking pin receiving notch is oriented at a non-perpendi cular angle to

t he key ade., 25.. . The cylinder |ock and key. according,t | ai m 24 wher ei n:
the key ol ulles Cilinei &k a0 5py BGOSR GHirad Bk RG e wRE aURer f

| ockisng EBGHBMESHR it IGdkeld@BUnI SR dKSSitFoHs, e SHeliShaling h PrédbtbamindHO the
key such that a line drawn perpendicular to the key blade fromthe wall
sur f ace eftetibresHapeonipseitionrioteed gasing itoa cemaable coonapicatine. at | east one

key cut. 26. A key for operating a cylinder |ock, the key conprising: a key
bow for turning the key; and a key bl ade having a cross sectional shape

sel ected230 fThe \WyliRliér Rckendske) atdbrding 0cRimt 18 wheréiRdge lbekikg piRe key
bl ade including a Iocklng pin receiving notch at a first |ocation and a

cont act kgeivirg natchai R wabaturigae enientes panallel to the locking pin when
the key is in the key slot.

10 24. The cylinder lock and key according to claim 23 wherein the wall surface of
the locking pin receiving notch is oriented at a non-perpendicular angle to the key
blade.

25.  The cylinder lock and key according to claim 24 wherein:
the key includes a plurality of key cuts for actuating a pin tumbler locking
15 mechanism; and
at least one key cut extends sufficiently into the key such that a line drawn
perpendicular to the key blade from the wall surface of the locking pin

receiving notch would contact the at least one key cut.

26.  Akey for operéting a cylinder lock, the key comprising:
20 a key bow for turning the key; and
a key blade having a cross sectional shape selected to fit within a key slot in a
plug of the cylinder lock, the key blade including a locking pin receiving
notch at a first location and a contact surface at a second location on the key
blade, the locking pin receiving notch cooperating with a locking pin in the

25 cylinder lock and the contact surface cooperating with a sensor pin in the



bl ade, the | ocking pin receiving notch cooperating with a [ocking pin in
the cylinder | ock and the contact surface cooperating with a sensor pin in
t hecyl i nd®o okoekst o | ock and unl ock the plug of the cylineger/usonésssel ati ve
to a shell of the cylinder |ock, the cylinder |ock conmprising: the plug
having the key slot fornmed therein, the shell, the plug being rotatably
mounted within the shell to define a shear surface between the plug and the
shel |, the locking pin, the |ocking p2f- being novabl e bet ween a | ocked

posi tion and an unl ocked position, the | ocking pin extending across the
shear surface in the | ocked position and at | east partially into the

| ocki ng pi n regaiderigcikad ébcki and baldokythbl gdg ofhies cylieddeelpckirelddéve so ianser t ed
into the key slot,, the sensor pin, the,sensor pin being novabl e between an
ext ended posi §"|‘"§¢1°fat}?8 Cé(ﬁf‘a?rr|9€€/etge§(¥gl’@‘?rdﬁ,ckPﬂ&‘pé'é'r'i%r pin contacting the
contact surfa ; dPHehgint 0 the retracted position when
t he key bl adeﬁﬁsﬁpﬁyeaﬂdgg}ﬁ?%egqﬁt]?@y sl (F}??’ and a flexible coupling
connect ed bet theeshellhthd plogibeingiotatabhly mbentednsithingthe,shelhéo defipe asbedsei ng

sufficiently flexible to allow the | ogki pin to remain in the | ocked
pOSi tfon when tﬁ@réﬁ%g‘é’ﬁweﬁ"ﬁ ﬁﬁ’b/‘é%a?‘gﬁl% let racted position if the I ocking

pin i s blockeghd [REAPYINIhé Fod i e ROsHIel Keiwebh @ RRE@Positivhf ace of
t he key bl ade hol di nrigg)‘tyk?e sensoklrwgp?én i nhﬁrg ret ractvevg posi ti on(\pt(tl)ndl t he

f1 exi bl e coupl i repdo@in tutdockad pagtionothe hasking) pirhextending gcigish the shers

unl ocked positiaon and.in | ocki I nen Y c . key

bl ade is i nsertesarfgﬁ?é'l‘ tﬂﬁé Ié@\%dsﬁoosf |c§1rﬁa|5¢]gt E)‘feafigbéﬁctﬂ? Hgﬂéoyﬁe\rqg’gr[zml%?y@ﬁ 27.
The key accor di ngcéioingl @otah 26 thd e bindehohée yhd kel bldderit veserteddhiedibe a
bevel at an end thereof, the bevel contacting the sensor pin and noving the

senstt pin to t HeYrs@tr act ed position when the key is inserted into the key

sl ot 28. The  fey, ACGORM A §hs6 PiTTbaRgHE! &8 bkRfed:PSeRBEA Josfith'i N9

not ch
and a retracted position, the sensor pin contacting the contact surface on

the key blade and moving to the retracted position when the key blade is
inserted into the key slot, and
15 a flexible coupling connected between the locking pin and the sensor pin,
the coupling being sufficiently flexible to allow the locking pin to remain
in the locked position when the sensor pin moves to the retracted
position if the locking pin is blocked from moving to the unlocked
position;
20 the contact surface of the key blade holding the sensor pin in the retracted
position and the flexible coupling of the cylinder lock moving the locking
pin to the unlocked position and into the locking pin receiving notch when

the key blade is inserted into the key slot in the plug of the cylinder lock.

27. The key according to claim 26 wherein the key blade further includes a
25 bevel at an end thereof, the bevel contacting the sensor pin and moving the sensor

pin to the retracted position when the key is inserted into the key slot.



includes a wall surface oriented parallel to the |ocking pin when the key
is in the key slot. 29. The key according to claim28 wherein the wall
surface oWotodeed78cki ng pin receiving notch is oriented at PaAT/US02/05496

non- per pendi cul ar angle to the key blade. 30. The cylinder |ock and key
according to claim29 wherein: the key includes a plurality of key cuts for
actuating a pin tunbler |ocking nechanisn and at |east one key cut extends
sufficiently into the key such that a2lline drawn perpendicul ar to the key
bl ade fromthe wall surface of the | ocking pin receiving notch would
contact the at |east one key cut. 3 1. A key for operating a cylinder |ock,

the key 28nprThén@y acdeedingons ElRimt 26 Mingreirh ehek dycking lpdty rbteididghastichg a
cross sectiopal shape selected to fit within a key slot in a plug of a

cyl i nder inchides awadcriage mrwnﬁeéi:ear\allﬁlgt% dRckigghin vehemthe ket 1 iBctBei on i n
t he key Qéfgg t he | ocking pin receiving notch having a size sufficient to
receive a ocf{i ng pin extending into the key slot fromthe cylinder | ock,
the |l ocking pin receiving notch including an alignnent surface contacting

t he | ocki i en the, key blade_jis . ,inserted into.the sl ot and
cooper at?ﬁg \%Gﬁ%ﬁ@cfﬁr@krﬂ%g" ﬁla‘r'\mt%é é"fhﬁf)?'i” Er‘f'?lg_ﬁuré?cetﬂ ﬁ%e'yc NN nt o
the key ﬁ%cgicv&ﬁé gﬁtgﬂ%bFi%ﬁ'teHch‘i'atdd?ﬂpérBeﬁ&ii'cgth%HéleWottﬁek@)@bp‘idég of the

cyl i nder a contact surface at a second |location on the key bl ade,
t he contact surface cooperating with a sensor pin in the cylinder lock to

hol d t he,),ocki .n,in the locking pin.receivi not.ch. 32. The key

accor di nabt o] iﬁgfﬂ'@qq%'é?%q E?Y ﬁ%&E@V‘%P&E%"’r%QWe'PnC! udes a bevel at an
end thereofthetity RRURlesCOPIGGIItY0f o¢ GROTIOT abluBtiAE G PRV itiM@bldnelogkingor pin
to the retracted position when the key is inserted into the key slot. 33.

The key accor fiegharismepadm 3 1 wherein the | ocking pin receiving notch
at least one key cut extends sufficiently into the key such that a line drawn

10 perpendicular to the key blade from the wall surface of the locking pin

receiving notch would contact the at least one key cut.

31. A key for operating a cylinder lock, the key comprising:
a key bow for turning the key;
a key blade having a cross sectional shape selected to fit within a key slot in a
15 plug of a cylinder lock;

a locking pin receiving notch formed at a first location in the key blade, the
locking pin receiving notch having a size sufficient to receive a locking pin
extending into the key slot from the cylinder lock, the locking pin receiving
notch including an alignment surface contacting the locking pin when the

20 key blade is inserted into the key slot and cooperating with the locking pin
to stop insertion of the key blade into the key slot at a desired position in
alignment with the plug of the cylinder lock; and

a contact surface at a second location on the key blade, the contact surface
cooperating with a sensor pin in the cylinder lock to hold the locking pin in

25 the locking pin receiving notch.



i ncludes a wall surface oriented parallel to the |ocking pin when the key
Is in the key slot. 34. The key according to claim 33 wherein the wall
surface oWotobeed7ecki ng pin receiving notch is oriented at PaT/US02/05496
non- per pendi cul ar angle to the key blade. 35. The cylinder |ock and key
according to claim34 wherein: the key includes a plurality of key cuts for
actuating a pin tunbler |ocking nechanisn and at |east one key cut extends
sufficiently into the key such that a2?ine drawn perpendicular to the key
bl ade fromthe wall surface of the | ocking pin receiving notch would
contact the at |east one key cut. _

32. The key according to claim 31 wherein the key blade further includes a

bevel at an end thereof, the bevel contacting the sensor pin and moving the sensor

pin to the retracted position when the key is inserted into the key slot.

33. The key according to claim 31 wherein the locking pin receiving notch
5 includes a wall surface oriented parallel to the locking pin when the key is in the

key slot.

34. The key according to claim 33 wherein the wall surface of the locking pin

receiving notch is oriented at a non-perpendicular angle to the key blade.

35. The cylinder lock and key according to claim 34 wherein:
10 the key includes a plurality of key cuts for actuating a pin tumbler locking
mechanism; and
at least one key cut extends sufficiently into the key such that a line drawn
perpendicular to the key blade from the wall surface of the locking pin

receiving notch would contact the at least one key cut.



