Lock~and key system The present |nvent|on rel ates generally to pin

tunbl er-type cylinder |ocks and associ ated keys. Norezpar &k cul-arF{=. this
invention is directed to enhancing the security afforded by cylinder || ocks
‘and especially to enhancing the ability of such | ocks to resist. operation
by a key obtained froman unauthorized source. Accordingly, the.general

obj ects of the present invention are to provi de novel and inproved &
appar atus and met hods of such character. United States Patent 4,823,575 “
di scl oses a novel cylinder |ock and an assoti ated key. The patented key, in
addition.to conventional bitting, is provided with a pair of projections on
the opposite edges of the blade. These projections performthe dual
function of operating an auxiliary pin tunbler stack, to permt rotation of
the key and plug relative to the $loedk ardhdkeetsistieny the key in the
keyway. The uni que manner of inplenentation of the key retention function
al so-reduces key and | ock wear when force is inparted to the inserted key
to nove the door Thewbrebehlte inveEntion nsebates. glaceal 1%, 826 X876 depicts a
key wherein t f f p. 0 I n key
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and where the projections serve separate and discrete functions, i.e.,

United States Patent 4,823,575 discloses a novel
cylinder lock and an associated key. The patented key, in
addition to conventional bitting, is provided with a pair
of projections on the opposite edges of the blade. These
projections perform the dual function of operating an
auxiliary pin tumbler stack, to permit rotation of the key
and plug relative to the shell, and retaining the key in
the keyway. The unique manner of implementation of the key
retention function also reduces key and lock wear when
force is imparted to the inserted key to move the door in
which the lock is installed. Patent 4,823,575 depicts a
key wherein the bitting is in the form of depressions
formed in the key blade, i.e., the patent depicts a "Kaba"
type key. It will be understood by those skilled in the
art, however, that the patented invention is equally
applicable to a key wherein the bitting is, again by way of
example only, in the form of conventional serrations in one
or both edges of the key blade. Additionally, the patent
depicts a reversible key, i.e., a key wherein the bitting
is symmetrical and the two projections are of substantially
the same size and shape. It will also be obvious to those
skilled in the art that the patented invention is
applicable to a key and lock combination where the pin



one projection operates the auxiliary pin tunbler stack while the other
projection is intended for key retention only. The | ock and key of Patent
“4, 823,575 have enj oyed significant commercial success. The patented

conmbi nati on, however, |acks a capability which many purchasers of high
security locks desire. This capability is known in the art as "trapping".
Wth trapping capability, should an attenpt be nade to operate a |ock with
an ®haut hori zed key, such key is captured in2he lock if the attenpt to
rotate the plug relative to the shell proves successful. A "trapped" key
may not be withdrawn fromthe keyway mnthout di sassenbly of the |ock and
trapping will BRBPRE PEFPF?SP“\?I’\TQ imnat Gymmetr ifak and | vikerei the
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plug relative to the shell proves successful. A "trapped"
key may not be withdrawn from the keyway without
disassembly of the lock and trapping will prevent further
plug rotation.

The present invention comprises a modification to the
lock and associated key of Patent 4,823,575 and
particularly adds a trapping function to the patented
combination. A cylinder lock in accordance with. the
present_invention is characterized by two separate parting.
lines, and particularly two shear lines located at
different radial distances from the axis of the shell,
which are simultaneously operable by the same key. The
primary pin tumbler stacks are'associated with a first of
these parting lines while an Auxiliary pin tumbler stack is
associated with the second partihg line. The second
parting line, in a preferred embodiment, is located at a
greater radial distance from the cylinder lock axis than
the first parting line.’

The shell of the lock has poftions of at least two
different diameters, commensurate with the two parting
lines, and the plug has a shape which is, in.two portions,
complementary in shape to the shell. A circumferential



A longitudinal slot or recess having the sane depth as the groove

communi cates between the forward end of the shell and the groove. A key for
use with the I ock systemin accordance with the invention has, in addition
to conventional bitting for operating the primary pin tunbler stacks, a
pair of projections extending fromthe opposed edges of the key bl ade.
These projections are, at least in part,3in alignment. A first projectigh
causes translation of the auxiliary pin tunbler stack to permt rotation of
the plug relative to the shell. The second projection_is |onger than the
first prof€EaifinghgrAave g Lamad) Yheham pankiorl of| Bhet sheddage t he
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known in the art a , single row of pin tunbler
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pass along the longitudinal slot to engage the groove to
retain the key in the plug subsequent to rotation thereof.
The second projection also cooperates with the drive pin of
the auxiliary pin tumbler stack, upon rotation of the plug
by 180 degrees, to prevent the driver pin from engaging the
keyway in the plug, such engéqement trapping a key with-
out a proper second projection and disabling the lock.

An embodiment of the invention will now be described
by way of example only and with reference to the
accompanying drawings wherein like reference numerals
refer to like elements in the figures and wherein:

Figure 1 is an exploded perspective view of a cylinder
lock and key in accordance with the present invention; and

Figure 2 is a cross-sectional, side elevational view
of the combination of Figure 1, the key not being shown in
cross-section in Figure 2 in the interest of facil;tating
understanding of the invention.

With reference now to the drawings, a cylinder lock in
accordance with the present invention includes a plug and a



received in chanbers provided in a generally rectangul ar projection 14

whi ch extends fromshell 12. The pin tunbler stacks and springs are
retained in the "bible" 14 by means of a plate 16, the plate 16 being
affixed to the bible 14 in any suitable manner. The plug 10 is captured in
the ghell 12 by means of a spring-loaded |ock ring 18. Continuing to

di scuss the disclosed enbodi nent of the lock, and it is to be understood

t hat=t he above-described construction exenplliles t hat enpl oyed in
conventional cylinder |ocks, the plug 10 is provided with a keyway,

I ndi cated generally at 20, and has a cylindrical internediate portion 21 in
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cylinder locks, the plug 10 is provided with a keyway,
indicated generally at 20, and has a cylindrical
intermediate portion 21 in which a spaced row of bores 22
are formed. The bores or pin chambers 22 extend inwardly
to intersect the keyway. The "bottom" pins 26 of the
primary pin tumbler stacks are received in chambers 22.
With the lock in the locked condition, the individual
chambers 22 of the linear array of pin chambers in.plug 10
will each be aligned with a bore which defines a pin
tumbler chamber 24 in bible 14. Chambers 24 receive the

\ driver pins 28 of the pin tumbler stacks. In the disclosed
embodiment each of the pin tumbler stacks comprises a
"bottom" pin 26, a "“top" or driver pin 28 and a biasing
spring 30. When the lock is in the locked condition, and a
proper key is not inserted in the keyway 20 in plug 10, the
spring biased driver pins 28 are positioned such that they
extend across the shear line between the plug énd shell and
rotation of the plug relative to the shell is thus
prevented. As may be seen from Figure 2, inéertion of a
proper key results in translation of the pin tumbler stacks
to place the interface or shear line between.the bottom and
driver pins at the shear line between the plug and shell
and rotation of the plug with the bottom pins is possible.



auxiliary pin tunbler stack which conprises a bottompin 32, a driver pin
34 and a biasing spring 36. The plug 10 is provided with a forwardly

di sposed cylindrical portion 38 of increased dianeter relative to the
cylindrical internmediate portion 21 in which the pin chanbers 22 are
formed. The chanber 40 which receives the bottompin 32 of the auxiliary,
pin tunbler stack is formed in enlarged dianeter portion 38 of the plugs
and, as with chanbers 24, extends inwardl ¥ to intercept the keyway. The
shell 12 is provided with a recess 42 which is conmplenentary in size and

shape to, and ch_thus.receive d di anet.er portion 38 of plug
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diameter portion 38 of plug 10. Recess 42 extends inwardly
from the forwardly facing end of shell 12 to a stop or
guide shoulder. A circumferential groove 44 is provided
intermediate the width of recess 42. Groove 44, as may be
seen from Figure 2, is defined by a front shoulder, which
extends generally radially with respect to the axis of the
cylindrical shell, and an angled rear surface.

As in the case of Patent 4,823,575, the key 46 is
provided with bitting and a pair of oppositely disposed
projections which extend from the edges of blade 47. The
bitting in the disclosed embodiment is in the form of a W/
conventional sawtooth cut. In the case of the "bible" lock
which has been depicted for purposes of explanation, the
bitting is on a single edge of the key. The projections,
which are best seen from joint consideration of Figures 1
and 2, are indicated at 48 and 50. While the projections
48 and 50 could have the same shape, for purposes of
explanation they are shown as having different shapes. The
projection 48 operates, i.e., cams, the auxiliary pin
tumbler stack when the key is inserted in the plug keyway.
Projection 48 is provided with angularly oriented cam
surfaces on all four sides and may, again by way of



Figure 5 of Patent 4,823,575. As may be seen fromFigure 1, the key bl ade
47 in the di scl osed enbodinent is provided with a |ongitudinally extending
undercut, . which results in one side of projection 48
extending outwardly fromthe base of the cut and then inwardly to its top
surface. Keyway 20 is provided with an upper portion 51 shaped and sized to
receitve projection 48. \WWen conpared to a conventional lock, in order to
accermodat e projection 48, the keyway 20 is ofe extended height for a
portion of its length which extends across the auxiliary pin tunbler

recei ving bore 40. As noted above, that portion of ‘keyway 20 which is of
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t he 7 20 which is of extended height is also shaped as necessary
to accommodate the projection 48.
In the conventional manner, the keyway 20 extends
through the bottom of plug 10. The shell 12 is provided,
extending inwardly from the forwardly facing edge thereof,

with a recess 52 which receives the projection 50 on the

key blade. Recess 52 is oriented transversely with
respect to the front shoulder of groove 44 and terminates
at a point located inwardly beyond the intersection of the
recess with groové 44. The projection 50 is provided with
an angled surface on the side which faces the blade tip and
\_ with cam surfaces on the two sides which face in the
opposite directions of key rotation. The shape of the
angled side of projection 50 which faces the blade tip is
complementary to the angled rearwardly disposed side of
groove 44. Since projection 50 functions to retain the key
in the keyway when the plug has been rotated from the
locked position, in the disclosed embodiment projection 50
is provided with a flat surface 54'on the side which faces
the bow 56 of the key. This flat surface 54, which need
not be provided on projection 48 since projection 48 does
not extend into groove 44, cooperates with the front
radially extending shoulder which in-part defines the



groove 44. This cooperation results fromthe fact that projection 50 on the
key bl ade is of greater height than projection 48. Restated, projection 50 .
is longer than the width, in the radial direction, of increased dianeter
portion 38 of plug 10 and projection 50 thus extends outwardly fromthe
plug into the groove 44 in the shell. It is also to be noted that the |oper
portion 58 of the keyway, which accepts prOJectlon 50, may be of incregged
wi dt h when conpared to the portion of the keymay whi ch accepts the

remai nder of blade 47. To describe operation of the key and | ock
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auxiliary pin tumbler stack, will be translated to the
positions shown in Figure 2 where the shear lines between
the driver and bottom pihs register with the shear line
between the plug and shell. This unlocks the lock and
permits rotation of the plug relative to the shell. During
such rotation the forward facing surface on projection 50
on the key blade cooperates with the front shoulder of
groove 44 to retain the key in the lock. When the plug has
been rotated 180 degrees, the projection 50 will contact
the auxiliary driver pin 34 and will keep this pin in the
raised position where it is shown in Figure 2. 1If <
projection 50 were not present, when the plug was rotated
by 180 degrees the lower end 37 of driver pin 34 would be
forced by biasing spring 36 into the portion 58 of keyway
20 which extends through enlarged diameter portion 38 of
the plug and any further rotation of the key, in either
direction, would be prevented. Also, since the bottom pin
tumblers could not move outwardly, the key would be
trapped.

To summarize, a key and lock combination in accordance

with the present invention is characterized by two
different parting or shear lines between the plug and shell



whi'ch are operative at the same tine and by the sane key, i.e., the nornal
parting line defined by the shear lines of the primary pin tunbler stacks
with a proper key inserted and a second parting |line defined by the recess
42 in shell 12 and enlarged di aneter portion 38 of the plug. The key for
use with the l'ock in accordance with the present invention has, in addition
to the primary bitting, a pair of aligned, gpp05|tely di sposed projections.
One™f these projections operates the auxiliary pin tunbler stack upon key
insertion to position the shear |line between the driver and bottom pins of

the auxi|!laryuRien! 4fb! Sheshitberlur! hetiaue: Fankl aned siecaru! haid gy | | ne
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| it ati ons. staak at the gboge-mentlgned5segend3part1ng line. The
second of these projections, i.e., the key retention
projection, upon 180 degree rotation of the plug, prevents
the driver pin of the auxiliary pin tumbler stack from
moving inwardly s0 as to cross the second parting line.
The aligned projections.48 and 50 on the key are both
provided with camming surfaces which cooperate respectively

with the bottom and driver pins of the auxiliary pin
tumbler stack but those projections otherwise need not be
the same shape. The key projection 50 which functions to
retain the key in the keyway will be longer, i.e., will
extend outwardly from the edge of the blade a greater
distance, when compared to projection 48 in order to
achieve the key retention function. It is, in fact, to be
noted that projectibn 48 may actually extend forwardly to
the bow since this projection does not engage groove 44.
While a preferred embodiment has been shown for
purposes of illustration, various modifications may be made
thereto without departing from the scope of the
invention. Accordingly, the present invention has been
described by way of illustration and not limitations.



Clainms 5 1. A |l ock system conprising: a key conprising a beﬂ#portlon
and a bl ade which |ongitudinally extends fronlsald bom/portl

sai d bl ade being provided with surface irregul ar Hﬂ@gﬂ‘ge the key
bitting, a first and second shaped 10 canning i ng .
outwardly fromrespective opposite edge9 of said blade sald prOJectlons
being at least in part at the same |ongitudinal |ocation along said b

shel | means5pA8Puditdg a shell having a longitudinal 15 axis, said shell
including a first cylindrical portion having a first dianeter, at least a
first row of _primary pin tunbl er nmeans receiving chanbers being |l ocated in
said first Séaépén, said shell having a second cylindrical portion which is
al so coaxial with said 20 first portion, said second portion having a
second di aneter |ffer m ald first dianmeter, an auxiliary
pin tu IePEneanéhﬁéggi%W%b :ﬁﬁ?gﬁfi j provided in said second portion,
sai d shell furtherkhavpn@nxuamngnﬁehqynpq;txynxnnd|auh#amﬂ|uhechhe ends of
25 said s I bl [ i rec in

chanber | nt ey R e e By PP ot 2L b o3 d

shel | neanssaéﬁl Blp bﬁé-:i‘ﬁs Bray i daeré'eh AUrhare ab@%ﬁfdhﬁﬂ'—h% havi ng a

| ongi t udi nay;hY caxtiefdned thy Wy itEhd, el & itst3Ging Ssésok@Y¥RYpbaVi Ng a
first ﬁortlon in reglstratlon w th sai ‘shel | 4i§n éhﬁtlon and a second

porti on%i n FBRMIPE,PrEd eFtiens SxFaneang eFRPREVYRY second
portion opeoppgsuheoegbesam¢'bamazhm&d&xtemmdupndﬁénﬁmumbsheithSﬁond
portion, u S 5 awul |ndr|ca

portions ofigagkegggﬁggiaéét%F%M%%ﬂ%\ié%%ﬁgéﬁiﬂ?y conp eneﬁ%ary to and
recei ved i nsaifidbdm@el? first and second portions, S

shell means including a shell having a longltudlnal

N/

15 axis, said shell including a first cylindrical portion
having a first diameter, at least a first row of primary
Pin tumbler means receiving chambers being located in
said first portion, said shell having a second
cylindrical portion which is also coaxial with said

20 first portion, said second portion having a second
diameter which is different from said first diameter, an
auxiliary pin tumbler means receiving chamber being
provided in said second portion, said shell further
having a circumferential groove intermediate the ends of

25 said second portion, said auxiliary pin tumbler means
receiving chamber intercepting said groove:; ~S

plug means rotatably mounted in said shell means,

said plug means having an axial end face and further
having a longitudinally extending keyway formed therein,

30 said keyway having a first portion in registration with
said shell first portion and a second portion in
registration with said shell second portion, said keyway
second portion opening through said face and extending
into said shell second portion, said plug means also

35 having first and second cylindrical portions of
different diameter which are generally complementary to
and received in said shell first and second portions,



- 10 - said plug nmeans defining at least a first rom1of—pFFn&%y—p%n—runbler

means receiyvihg chanbers in said first portion, said first
‘pin tunbl er. means receiving chanbers being alignabl e”!l!l B‘M@H
primary pin tunbler nmeans receiving chanmbers, said p g an
auxiliary pin tunbler neans receiving chaqger in the said second portton

t her éof , said auxiliary pin tunbler means receiving chanber being allgnable

Wi th=sai d shel L, 84XplbGrHeRhS hEFPhehgMEANSeA0: aresegw eawceenwmaf r%
and second shear lines respectively béing defined between said Shell ans

and sai d pl ug RERNEWPPIEY BRANSEBRBIPANE Ghambery ansP&ﬁbﬁéFsﬁeans
reci procal ly npouatednl Nns&dAdfi£€ei ¥ongoehprimasy pahdtpmbleunhleansteans

each 15 i ncl o} p driyer _pi.n, _sai.d pin
tunbl er neans ?ncg d?%% %gégbﬁﬁsn%éﬁg&fégl 8%?%8 gkéﬁnsgﬁaegiﬁl said pin
tunbl er nme@ins porimapyspinohunbléeririgang zechiuingi abanhensa keyd plmugt

present in saJgegﬁgw@¥flhﬂ§§r£h0£uQ§1§a9§OB§ﬁ|¥uﬂbié§dm53%s' geﬁ|a5|ng

keyway di spl aci ng sald means” agal nst the assocl ate
nmeans wher eby ?¢ﬁﬂ?ﬁ¥e¥$aE%eb%%%@eﬁe?ﬁédbBP?BhPathGFP9§v FRAd i s | ocated

on a shear |inguxiieasy SpiﬁcwﬁmegfméaﬁspracéwbhgrcﬁBﬁB&rp@@m@oned in
said auxiliary neans .rece I ng caused by

tu
oot et th e PigueB R LR et SRR AR SR ARy i B BT B0 ne 3RS0 Y
of said plag neam51vem@t¢wamb@rsafﬂrsheahdnsecenﬂeshgapenmnESed by said pin
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travel ling in 'sai ans roov uch atirve rotation,
W t hdrawal of said wagsee%eauéhrstoaeeuﬁe¢en®tpvetlenaf|endbeung prevented

by interference betﬁ‘fﬁ“t&%ﬂef%@é‘ﬁ‘s pf@d:?ﬁfé@&‘lf‘?dméuﬁtgé ¥al kagly said
she¥l neans groove,” 2. he apparatus of claiml wherein said second 35

di aneter is gr%%ﬁ%%v%%%ncg%W?F¥$rs%aﬁ¢aH%¥eFum§19r FRanspparht us of claim1
or 2 whergsn sondlk@ind! a€el s£consl PoOLSRIHON £x%d eadardubvapdhy &aad t he

edge pin tumbler means including biasing means for urging a
pin of each of said pin tumbler means to a position of
bridging a shear line when a key is not present in said
keyway, insertion of a properly bitted key into the

20 keyway displacing said pin tumbler means against the
associated biasing means whereby the interface between
the bottom and driver pins is located on a shear line,
the displacement of the pin tumbler means positioned in
said auxiliary pin tumbler means receiving chambers

25 being caused by contact with a first of said key blade

N edge camming projections, rotation of said plug means

relative to said shell means being permitted by said pin
tumbler means displacement, the second of said key blade
edge projections travelling in said shell means groove
30 during such relative rotation, withdrawal of said key
subsequent to said relative rotation being prevented by
interference between said second projection and a side
wall of said shell means groove. |
2. The apparatus of claim 1 wherein said second
35 diameter is greater than said first diameter.
3. The apparatus of claim 1 or 2 wherein said key
blade second projection extends outwardly from the edge



- 11 - * * of the key a greater distance when conpared .
to said opp05| ﬂmmumywmnst proj ection. 4. The apparatus of claim
1, 2 or 3 wher d the driver pin of the auxiliary pin

tunbl er means 5 ‘&reé sd di*mefisi oned that said driver pin could enter said
keyway thereby preventing further rotatilon, if the plug neans were rotated

[err] relative to the shell neans by neans other than a key having a pkaper
second projaftilmm ke a greatfér dpptancaswhéncrampatedhsoeisaivhen sai d key

is in saiddgy &E@%ﬁf?Chféﬁb@%&d€1?§€09909&8&?8&'0” extends outwardly from

the axis of t'h means and heahs a greater distance when conpared

to said oppositeiie oqm‘épﬁil?gtcb?b}“eétl 3n°r\A/HeWBBFet1ﬁetfller Keyway
proj ection g piee asr iver bpmoafptneoéukhnay bhar YuRbl erUalagls Neans to

[ d t at f d t t at id
Second r otk xsh Liftgngtoned Hiafeenin dptvercBhnLEPia SRE Gader means
to all ow cdmlxwa;ectrmrebwqmseventnngoﬁurﬁﬂerGrota’ElnenapPlir ahies pdfucpny .
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radi al ly e axIs o a she neans secon
The appar atnieans athemn Ehaiher ckay shfwingyabpuapezssecppdst prOJectlon |s
provi ded wigsp gy, surfaces on at |east three sides thereof and wherein

sai d key bl'ade second projection is provided with camrm ng surfaces on at
| east e t3wo opPtRidRPITIFLEHREICLRYR 4uvhaERin KBEBoFAAAd K@eriSi n t he

surface of inighReoanDp samokeptbpaduhseboﬁacpﬁoﬁaetb@w Reftlenaz of the
sai d key ext nds cil Zfdl reclél on_whi cg Lﬁeggﬂéﬂl eg;}gng\l{lgrséiuto t he edge of
the key bléﬁﬁ y npFisi At: 9
means a greater dlstance when compared to said N
oppositely disposed first projection, whereby the first
15 projection displaces the bottom pin of the auxiliary pin
tumbler means to allow said rotation of said plug means,
and after 180° rotation said second projection engages
the driver pin of the auxiliary pin tumbler means to
allow continued or reverse rotation.
20 6. The apparatus of any preceding claim wherein said
shell means groove side wall extends generally radially
with respect to the axis of said shell means second
portion.
7. The apparatus of claim 6 wherein said key blade
25 first projection is provided with camming surfaces on at
least three sides thereof and wherein said key blade ~—
second projection is provided with camming surfaces on
at least the two oppositely disposed side surfaces
thereof and wherein the surface of said second
30 projection which faces the bow portion of the said key
extends in a direction which is ged%ally transverse to
the edge of the key blade.
8. A lock comprising:
shell means having a longitudinal axis, said shell
35 means including a first cylindrical portion having a
first diameter, at least a first group of primary pin
tumbler means receiving chambers being provided in said



shel | means having a longitudinal axis, said shell 35__ neans_including a
first cyllndrlcal portion having a first dianeter, at least a first group

of primary pin tunbler neans receiving chanbers bel“nlﬂﬂumlﬂmﬂnlmulkld *
C L M .S * - 12 - first portion, said sh

i ncluding a second cylindrical portion whigh is coaXiaf whth"sald"first

cyl i"ndrical portion, said second portion extending froma first end of said

shel T means ande hawi r@o@tﬁ@ﬁor@af«a sl@éﬁﬂEﬁxééné\hfﬁPthérgiﬁélﬁ&lh&aa sai d
first dianmeter, an auxiljar nbl er neans. recei vin ng bei_.ng
provided in saiSPRNDHY pﬁﬁ¥?%ﬁp %%&ﬂhsﬁﬁl?°ﬂ§gﬁ§ Y4 Phﬁ?lﬁaV|ng a

CircunfereﬂtiMfirSKﬂﬂyIiﬁdﬁiﬁﬂnEﬁdrtfﬁnﬁﬂd&l@fséﬁbﬂdSpﬁﬁﬂﬂopOékteﬁdlﬁgld
10 auxiliary gif, Ll gL, Bansok cely | O paber| DT 62} h0asaldons

groove, said sh feans a avl ng Whi'C nica ween said
front end éhd:ﬁﬂaﬁ%ﬂ&ﬂnﬂhlthgﬁrE%#E$¢Dthh®nl?anﬁuﬁleﬂtlﬁlémﬁueshebh

means, 15 saif, L%ng g[gelagnigﬁgl r@@gl‘f,gﬁg @ﬁgmggpﬁéﬁ]ﬁ gd

Iongltudlnally ext sai eyway having a first portidon in
reglstratlon\MRQP¥&9%Fsﬂﬂﬂ$a¥ r%ﬂc oRA (A ERmeRRr PIEELAR, pBRiF ofhGhLch is of

greatgr hei ght mehais cRiPH & 1}]& i chfk@ymymféféﬁtmxtg@@oveal d keyway 20
secon portlon .openi ng.thro sal ace an exten Into re tration
with said shel |“ﬁee§ﬂ‘gﬂ%§€§o%$‘b“or?‘?0g%,°’gaﬁl | TP n%gﬂ'é%/?’hg ??fét and
second cymaukiauXiMixry(pﬁn(ﬁumblémﬂmaanﬂlBQGQEW1m¢nchammergeneraIIy

conpl SNt ar HARLEASSIY Uhid GAENol s ARE || a2y <8 a3 eI

portions, said 'eas group of _primary-pin
t unbl er neans|S&§§\Nhkfhﬂﬂﬂﬂﬁ#ﬁi¢&i%§uQ?¢W¢%n poid | bronheerdfandgsdid
primary pin tuggydeans receiving chanbers being alignable with said

shetl means prinary pin tunbler neans receiving
plug means rotatably mounted in said shell means,

15 said plug means having an axial end face and defining a
longitudinally extending keyway, said keyway having a
first portion in registration with said shell first
portion and a second portion which is of greater height
when compared to said keyway first portion, said keyway

20 second portion opening through said face and extending
into registration with said shell means second portion,
said 'plug means having first and second cylindrical
portions of different diameter which are generally .
complementary to and received in said shell means first

25 and second portions, said plug means defining at least a

v first group of primary pin tumbler means receiving
chambers in said first portion thereof, said primary pin
tumbler means receiving chambers being alignable with
said shell means primary pin tumbler means receiving

30 chambers, said plug means defining an auxiliary pin
tumbler means receiving chamber in the said second
portion thereof, said auxiliary pin tumbler means
receiving chamber being alighable with respective of
said shell means auxiliary pin tumbler means receiving

35 chamber, first and second shear lines respectively being
defined between said shell means and said plug means
first and second portions; and



30 chanbers, said plug nmeans defining an auxiliary pin tumbler neans
recei ving cha second portion thereof, said auxiliary pin
tunbl er neans i““ “ ﬁ “ belng alignable with respective of said

shel | nmeans au ry pr N %unbler receiving 35 chanber, first and
second shear lines respectively belng efT ned betmeen sald sheII means and
sai d plug ”ea”SPW thmB1d,rSHeand E%'i:&‘p%aﬂ mount ]S

- 13 - pin tunb means reciprocally nounted in sal rece|V|ng chanbers,

sai d pin tHﬁBPéYlﬁﬁaﬁgaEHGHSMnéP&éiE@naﬁqm§%ﬁIe?Qﬂﬂ§(ﬁﬁiﬂn and a driver
pin, said Dhalhamhbeatnuéa%tl AC biddtitidth ias iaHa raeaﬁsﬁé& pif) NGa@a> pin of

each of said p gg means 5o 8 Po |t|an of a_shear |ine when
a key is nBt® #B EFr Regrfqy L &9%&%, QﬁaQﬁgﬁﬁfl PH1¥eB® key into
t he kesmaypﬂnspfaeang saléapdnmeﬂMumbhazﬂne&qsutunatﬁmshs$oniafed bi asi ng
means wher t e I hg r S is

| ocat ed onggxgﬁ ar E EB 2& ﬂ?‘k\,\%cn sys‘%g;m su# rﬁlaé‘g?ﬁéagﬁhegglanbefore
descri bed keywayef éhé#@'@-lm oife prepeniahitiredt kengintaothe keyway
substanti abhxpilachﬁr;egaliaf Pif R hdrd) dfd SIS Ché CabBEc2ataAPANYI NG

dr awi ngs.
b1a51ng means whereby the interface between the bottom

10 and driver pins is located on a shear line.
9. A lock system substantially as hereinbefore
described with reference to the accompanying drawings.
10. A lock substantially as hereinbefore described with
reference to the accompanying drawings. ~
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