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34 IMPROVED SQUIGGLE KEYS AND CYLINDER LOCKS FOR
SQUIGGLE KEYS
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53T

(57) L’ imvention concemne des clés ameliorces (50) a
surface structurce et des serrures a barillet. Ladite cle
(50) a surface structur¢e comprend une ramure (54)
formee le long d’une premiere surface ¢tendue de celle-
c1 (50) et plusieurs encoches (56) formées le long d une
deuxieme surface ¢tendue de celle-c1 (50). La serrure a
barillet présente plusieurs disques rotatifs (40) dotés
d’¢léments (45) suivant la rainure, qui sont tourncs a
I’aide de la ramnure (54) de la cl¢. Les disques rotatifs
(40) sont congus pour empecher un barillet du cylindre a
barillet de tourner sauf s1 la bonne cle (50) a surface
structuree est 1inseérée dans une entrée de cle du barllet.

I*I Industrie Canada  Industry Canada

‘IEB N L

mﬂ

— i ———l  w— — " —

z }CL‘\\\

‘ 4;§:§lgn\ \\W
ko

Qﬁi”

.'u

DM

(57) Improved squiggle keys (50) and cylinder locks
include a squiggle key groove (54) formed along a first

broad surface of the squggle key (50) and a plurality of
bittings (56) formed along a second opposite broad

surface of the squiggle key (50). The cylinder lock
includes a plurality of rotatable discs (40) that have
oroove-following elements (45) that are rotated via the
oroove (54) on the key. The rotatable discs (40) operate
to prevent a plug of the cylinder lock from rotating unless
a correct squiggle key (30) 1s mserted 1into a keyway 1n
the plug. The bittings (56) formed along the second
opposite broad surface of the squiggle key (50) are
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Les encoches (56) formées le long de la deuxieme
surface ¢tendue de la cle a surface structurce (50) sont
generalement circulaires et comportent des régions
internes de profondeur différente de celle des régions
exterieures des encoches (56). En conse€quence, des
broches a gorge (31-35) peuvent €tre placees le long des
regions terieures et/ou exterieures des encoches (56),
ce qui permet 1’augmentation des types de cles et des
variantes, un verrou commun pouvant €tre actionne par
des cles pour différentes serrures a barillet.
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generally circular and have inner regions with a different
depth than outer regions of the bittings (56). As a result,
tumbler pmns (31-35) can be located along the inner
and/or outer regions of the bittings (56) which enables
increased keying capabilities and variations and which
enables a common lock to be operated by keys for
different cylinder locks.
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Improved squiggle keys (50) and cylinder locks include a squiggle key groove (54) formed along a first broad surface of the squiggle
key (50) and a plurality of bittings (56) formed along a second opposite broad surface of the squiggle key (50). The cylinder lock inciudes
a plurality of rotatable discs (40) that have groove-following elements (45) that are rotated via the groove (54) on the key. The rotatable
discs (40) operate to prevent a plug of the cylinder lock from rotating unless a correct squiggle key (50) is inserted into a keyway in the
| plug. The bittings (56) formed along the second opposite broad surface of the squiggle key (50) are generaily circular and have inner
regions with a different depth than outer regions of the bittings (56). As a result, tumbler pins (31-35) can be located along the inner
and/or outer regions of the bittings (56) which enables increased keying capabilities and variations and which enables a common lock to
be operated by keys for different cylinder locks.
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IMPROVED SQUIGGLE KEYS AND
CYLINDER LOCKS FOR SQUIGGLE KEYS

BACKGROUND OF THE INVENTION

1. Field of the Invention:

The present invention relates generally to squiggle keys and

to cylinder locks operated by such squiggle keys.

2. Background of the Invention:

A variety of squiggle keys and locks operated by such
squiggle keys are known in the art.

The terminology squiggle key is used herein to refer to Keys
having a key blade with at least one groove (i.e., camming
surface) extending generally lengthwise along at least one side
thereof. When the squiggle key is inserted into its
corresponding lock, the groove receives a groove-following
element of the lock and moves the groove-following element to a
lock-opening position once the key is fully inserted into the
lock.

The following United States Patents illustrate known
squlggle keys and locks and show the nature of the prior art

developed over the last century: No. 179,887 (Arnold); No.
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1,328,074 (Bennett); No. 1,456,584 (Bell): No. 1,589,256
(Spruth); No. 1,600,661 (Winning); No. 1,616,255 (Douglas); No.
1,979,186 (Biemer); No. 2,023,207 (Olson): No. 2,023,208 (Olson);
No. 2,030,836 (Full et al.); No. 2,030,837 (Full et al.); No.
2,035,181 (Molinare); No. 2,039,126 (Svoboda); No. 2,073,583
(Olson); No. 2,070,628 (Olson); No. 2,155,440 (Olson) ; No.
2,155,734 (Olson); No. 2,375,682 (Olson); No. 2,687,639
(Swanson); No. 2,829,513 (Fresard et al.):; No. 3,035,433 (Testa);
No. 3,137,156 (Navarro); No. 3,263,461 (Tartaglia); No. 3,264,852
(Gysin); No. 3,509,749 (Regan et al.); No. 3,581,534 (Testa); No.
3,754,422 (Stackhouse); No. 4,067,214 (Kiraly); No. 4,270,373

(Vonlanthen et al.); and No. 4,977,767 (Prunbauer).

Although a variety of squiggle keys and cylinder locks for
such squiggle keys are known, there still remains a need for
improved squiggle keys and improved cylinder locks for such
squiggle keys.

SUMMARY OF THE INVENTION

The present invention overcomes problems related to existing
squiggle keys and locks for such squiggle keys.

According to a first aspect of the invention, a key having a
groove extending generally lengthwise along a side of the key is
provided 1n combination with a cylinder lock including: a shell
having a bore for receiving a rotatable plug; a rotatable plug

located within the shell and having a keyway configured to
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recelive the key; at least one rotatable disc within the plug,
each rotatable disc having a groove-following element that fits
within the groove of the key when the key is inserted into the
keyway and which rotates the rotatable disc around an axis via
the key; and wherein the rotatable disc initially extends outward
from a circumference of the plug and engages the shell,‘the
rotatable disc 1s movable via the key so that a portion of the
rotatable disc moves inward toward the plug to disengage from the
shell and to allow the plug to rotate when the key is fully
inserted into the keyway. Preferably, the groove extends along a
first broad side of the key, while a second broad side of the key
opposite to the groove includes at least one bitting for
recelving a tumbler pin, and the cylinder lock includes a tumbler

pin bore within the plug on a side opposite to the rotatable

~disc, the tumbler pin bore having a tumbler pin located therein

which 1s fittable within the bitting.

According to another aspect of the invention, a system of
locks and keys is provided which includes: a) a first squiggle
key having a groove extending generally lengthwise along a first
broad side of the key and having a plurality of bittings along a
second broad side of the key, the plurality of the bittings
including inner regions and outer regions having different
depths; b) a second squiggle key having a groove extending

generally lengthwise along a first broad side of the second key
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and having a plurality of bittings along a second broad side of
the second key, the plurality of the bittings including inner
regions and outer regions having different depths; c¢) the first
squiggle key operating a first lock but not operating a second
lock, and the second squiggle key operating a second lock but not
the first lock, wherein the first and second locks incldde
tumbler pins that align with one of the inner and outer regions
on both of the first and second squiggle keys; d) a common lock
that 1s operated by both the first and second squiggle keys, the
common lock having tumblerlpins that align with the other of the
inner and outer regions on both of the first and second squiggle
keys.

According to another aspect of the invention, a key for a
cylinder lock is provided that includes: a key bow; a key blade
extending from the key bow, the key blade having a narrow width
and broad first side and a broad second side opposite the broad
first side; a groove extending generally lengthwise along the
broad first side of the key blade; and the second broad side of
the key blade having a plurality of bittings located along a
common center-line generally parallel to a length of the key
plade and configured to receive tumbler pins of a cylinder lock
that are generally perpendicular to the second broad side.
Preferably, the plurality of bittings include bittings having

inner regions of a first depth and outer regions of a second
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depth, and, more preferably, the bittings having inner and outer
regions are circular bittings.

According to another aspect of the invention, a kKey blank is
provided that includes: a key bow; a key blade extending from the
key bow, the key blade having a narrow width and broad first and
second opposite sides; a groove extending generally lengthwise
along the broad first side of the key blade; and the second broad
side of the key blade including a region for receiving pittings
therein. Preferably, the groove includes flat portions that are
parallel to the key blade and that are flat at locations
equidistantly spaced a predetermined distance along the key blade
for cooperating with a lock having tumbler pins spaced the
predetermined distance. In one embodiment, the flat portions are
at least about .04 to .07 inches long. The second broad side can
be completely flat or can be partly machined to include one or
more grooves extending parallel to the length of the key blade.

Among other things, the preferred embodiments of the present
invention provide a unique squiggle key structure that combines
both a squiggle key groove on a first side of squiggle key and
bittings for tumbler pins on a second side of the tumbler pins.
Hithereto, no such combination of features has been contemplated
1n the prior art. The preferred embodiments of the present
invention also provide a unique rotatable disc arrangement that

1s operated via the squiggle key groove and which provides
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increased security and inhibits tampering and picking of the
lock. The preferred embodiments of the present invention also
provide a unique multi-level bitting and squiggle key structure
that easily enables a common lock to be accessed with different
keys and that enables other keying variations.

The above and other advantages, features and aspecfs of the
present invention will be more readily perceived from the
following description of the preferred embodiments thereof taken
together with the accompanying drawings and claims.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become more fully understood from
the following detailled description and the accompanying drawings
which are given by way of illustration and are not limitative of
the present invention.

FIG. 1(A) 1s a side view of a first broad side of a key,

wlith bittings therein, according to one embodiment of the

invention;
FIG. 1(B) 1s a side view of the key shown in FIG. 1(A)

showing the bittings therein;

FIG. 1(C) 1s a side view of a second broad side of the key

shown in FIG. 1(A), with a squiggle-key groove therein, according

to one embodiment of the invention:

FIG. 1(D) 1s a schematic diagram of a key illustrating a

squiggle-key groove structure having universal keying
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capabilities by allowing multiple positioning of the squiggle
key;

FIG. 1(E) shows an exemplary embodiment of a squiggle key
with a squiggle-key groove structure having universal keying
capabilities by allowing multiple positioning of the squiggle
key;

FIG. 1(F) shows a perspective end view of a squiggle key
like that shown in FIG. 1(A) having a widened groove front region
that facilitate insertion of groove following elements and an
inclined ramp that guides the tumbler pins onto the top surface;

FIGS. 2(A) shows a cross-sectional view of a portion of the
squiggle key shown in FIG. 1(A) taken along the axis 2-2 in FIG.
1{(A) wherein tumbler pins of a cylinder lock are received within
lower portions of the bittings;

FIGS. 2(B) shows a cross-sectional view of a portion of the
squiggle key shown in FIG. 1(A) taken along the axis 2-2 in FIG.
1(A) wherein tumbler pins of a cylinder lock are received within
upper portions of the bittings;

FIGS. 2(C) shows a cross-sectional view of a portion of the
squiggle key in FIG. 1(A) taken along the axis 2-2 in FIG. 1(A)
wherein tumbler pins of a cylinder lock are received within both

upper and lower portions of the bittings;
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FIG. 3 shows a cross-sectional side view of a cylinder lock
according to one embodiment of the invention having a squiggle
key similar to that shown in FIG. 1(A) inserted therein;

FIG. 4 shows a cross-sectional end view of the cylinder lock
shown in FIG. 3 having a squiggle key similar to that shown in
FIG. 1(A) 1nserted therein;

FIG. 5 1s a schematic top view demonstrating rotating discs
when a proper squiggle key is inserted into the cylinder lock
such that flat sides of the rotating discs align with the
circumference of the plug;

FIG. 6 shows the rotated discs with their flat sides mis-
aligned with the circumference of the plug such that the plug
cannot be rotated within the cylinder lock;

FIG. 7 1s an exploded view of the cylinder lock shown in
FIG. 3 showing the shell, the tumbler pins, the plug, and the
rotating discs in a disassembled state.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

As discussed below, the present invention includes a number
of aspects that can be used either individually or together in
combination one another.

According to a first aspect of the invention, as shown in
FIGS. 1(A) through 1(C), a squiggle key 50 having a key bow 51
and a key blade 52 is provided with at least one groove 54

extending generally lengthwise along the key blade 52. As shown
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in FIG. 1(C), a single groove 54 is preferably provided on a
first brcad side surface 53B of the key blade 52. As shown in
FIG. 1(F), the groove 54 preferably has a depth d smaller than
the width w of the key blade.

According to a second aspect of the invention, the squiggle
key has a second broad side surface 53T having a region R
configured to receive one or more bittings 56 along the length of
the key blade 52.

When both of the above aspects of the invention are
incorporated into a single key, which is preferred, a unigque key
having a squiggle-key groove on a first broad side surface and
tumbler pin bittings on a second opposite broad side surface is
provided. As shown in FIG. 1(F), the tip 55 of the key blade 52
1s preferably adapted to receive groove-following elements on the
pottom surface 53B and tumbler pins on the top surface 53T. 1In
this regard, the groove 54 preferébly has a widened front
entrance 54' that facilitates reception of groove-following
elements, and the side 53T preferably has an inclined ramp 57 -
that guides tumbler pins onto the surface 53T. As shown in FIG.
1(F), the ramp 57 and the region 54' are preferably laterally
displaced from one another (in the direction of the length L of
the cross-section shown in FIG. 1(F)) to avoid weakening the key
blade 52. Similarly, the groove 54 is preferably primarily

located laterally to the side of a center-line axis CL extending
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through the bittings 56 to avoid weakening the key blade 52. As
best shown in FIG. 4, the key blade 52 preferably has a generally
rectangular cross-section, with one corner of the rectangular
cross-section opposite to the bittings 56 preferably being made
into a curved edge 57 along the length of the key blade in a
manner as shown.

Squiggle Key Groove(s) and Cylinder Lock Structure Therefor:-:

As discussed above, a first aspect of the present invention
includes a squiggle key having a groove extending along its
length and also includes an improved cylinder lock structure for
such a sqgquiggle key.

As shown 1n FIG. 3, a cylinder lock is preferably provided
with a shell 10 having a plug bore 12 and a rotatable plug 20
within the bore 12. The plug 20 includes a keyway 21 for
receiving the key 50 and a plurality of disc-receiving-
cylindrical bores 24 having narrow-upper portions 242 and wide-
lower portions 24B. Each of the bores 24 houses a rotatable disc
40. Each of the rotatable discs 40 preferably includes a bottom
pivot pin 41 on a central axis of the rotatable disc 40 and a key
post 45 displaced from the central axis. The key posts 45
function as groove-following elements that ride along the groove
54 of the key 50. The rotatable discs 40 also include narrow-
upper portions 42 and wide-lower portions that reside within the

upper and lower portions 24A, 24B, respectively, of the bore 24.

10
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In order to retain the discs 40 within the plug 20, disc
spacers 26 are located within each of the wide portions 24B of
the bore 24. The disc spacers 26 include central bores as shown
that receive the pivot pins 41. The disc spacers 26 are
preferably pressed, welded, screwed or otherwise mounted within
the bores 24 so that the discs 40 are snugly retained while
freely rotating about the common central axes of the upper
portions 42 and the pins 41.

As shown in FIGS. 4-6, each of the wide portions 43 of the
discs 40 includes an outer flange 44 that typically extends
through side openings in the plug 20 and includes a flat side 46
configured to fit within the circumference of the plug 20 when
rotated to an opening position (see, for example, FIGS. 4 and 5).
As also shown in FIG. 4, the disc spacers 26 are preferably
conflgured to remain within the circumference of the plug 20 and
can 1include, for example, an outer curvature matching that of the
plug 20 as shown.

In operation, as a user inserts a key 50 into the plug 20,
the widened region 54' of the groove 54 receives the key post 45a
of the first rotatable disc 40A. As the key 50 further enters
into the plug, the disc 40A rotates due to the contour of the
groove o504 and the groove 54 similarly receives the key posts of
the remaining discs 40. The plug 20 can include one or more

rotatable disc 40. 1In the exemplary embodiment shown in FIGS. 3

4

11
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4, 6 and 7/, the plug 20 includes three rotatable discs. More or
less discs can be used depending on circumstances. In this
regard, FIG. 5 shows an another example having five rotatable
discs.

Although a preferred disc structure is illustrated, it
should be understood that the disc structure can be modified
greatly without departing from the scope of the present invention
depending on circumstances. For example, the discs do not
necessarily need to be generally cylindrical, but can be
triangular, square, hexagonal, rectangular, or even lrregular in
shape, as long as the discs are configured to rotate and to
extend peyond the circumference of the plug when an incorrect key
1s inserted, but to allow rotation of the plug when a correct key
1s 1lnserted.

When a key 50 has a groove 54 that is configured to position
the discs 40 in their opening positions (see, for example, FIG.
5), upon full insertion of the key 50 the flat sides 46 of the
discs are positioned to allow the plug 20 to be rotated to open
the lock. A variety of groove shapes can be employed as long as
the groove 1is configured to place the key posts 45 at their
respective positions when the key is fully inserted into the
lock. When a key having an incorrect groove 54 is inserted into
the lock, the flange 44 of the wide portion 43 on one or more of

the discs 40 extends laterally from the plug 20 and into the disc

12
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locking slot 14 shown in FIG. 4 to prevent rotation of the plug
20 within the bore 12 (see, e.g., FIG. 6).

As discussed above, the cylinder lock preferably includes
rotatable discs 40 that operate in conjunction with tumbler pins
(discussed in greater detail below). It is contemplated,
however, that such tumbler pins can be omitted and that one or
more rotatable disc can be used to lock the rotation of the plug
20 alone. It is also contemplated that the key 50 could be
provided with grooves on both opposite broad sides of the key and
that corresponding discs 40 could be provided both above and
pelow the broad sides of the key. Further, although the discs 40
are shown to rotate about generally vertical axes, the discs
could also be oriented to rotate around a non-vertical axis.

When tumbler pins are used, however, the tumbler pins (as well as
the discs) are preferably oriented generally vertically.

In another alternative, the key 50 could include two grooves
extending along one (or both) of the broad sides of the key 50
and two rows of rotating discs could be located at that broad
side of the key which extend from opposite sides of the plug 20;
as shown in FIG. 6, for example, a second row of rotatable discs
40" (one disc shown) can be offset from a first row to conserve
space. In yet another alternative, a groove could be provided
along a narrow side of the key blade 52 and the key slot could be

positioned to accommodate at least one rotatable disc that would

13
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rotate around an axis perpendicular to that narrow side of the
Key.

The rotatable discs 40 and related structure of the
preferred embodiments of the present invention have significant
advantages over existing squiggle key locking mechanisms.
Squiggle key locking mechanisms typically include groove?
following elements that are linearly moved via the groove rather
than being rotated. The rotatable discs of the present invention
can, among other things, increase the security of the lock and
inhibit tampering and picking of the lock. The rotatable discs
enable, for example, a greater relative movement of the outer

blocking flanges of the rotatable discs. As a result, minor
variations in the position of the key posts can provide a greater

extension of the flanges, resulting in a secure, tamper-proof
lock.
Squiggle Key Bittings and Cylinder lLock Structure Therefor:

The second aspect of the invention includes bittings 56 on a

second broad side of the key blade 52, as discussed above and as

shown in FIGS. 1(A) and 1(B), and also includes an improved lock

structure therefor.

As best seen in FIGS. 2(A) through 2(C), the bittings 56 are

preferably generally circular (as viewed perpendicular to the

second broad side of the key blade). The circular bittings

preferably include an inner region 56i having a first deptH and

14
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an outer region 560 having a second depth. The inner region 561
1s preferably deeper than the outer region as shown. In
alternative embodiments, however, one or more of the outer
regions could be deeper than its respective inner region (see,
€.g., 561' shown in dashed lines FIG. 2(B)). The circular
bittings can be easily formed with, for example, rotated drill
bits. Circular bittings are thus preferred. The bittings could
also have other shapes (as viewed perpendicular to the second
broad side of the key blade), such as square, rectangular, etc.
As shown in FIG. 3, the cylinder lock preferably includes a
row of tumbler pin bores 13 in the shell 10 and the plug
preferably includes a row of tumbler pin bores 23 corresponding
Lo the tumbler pin bores 13. Driver pins 37 are provided in the
bores 13 and tumbler pins 30 (i.e., 31-35) are provided in the
tumbler pin bores 13. Although five driver pins 37 and five
tumbler pins 31-35 are shown in the preferred embodiments, the

number of such pins can be selected as desired. In particular,
one or more pins can be used, but less than three pins is much
less desirable.

As shown, the driver pins 37 are maintained in position via
springs 38 that are respectively held by the retainers 39 which
can be screwed into the bores 13 via threads or otherwise secured
thereto. The springs 38, the driver pins 37 and the tumbler pins

31-35 of the cylinder lock operate in a known manner to allow the

15
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plug 20 to rotate within the shell 10 when an appropriately

bitted key 50 is inserted into the key slot 21 to elevate the
tumbler pins 31-35 to their respective shear-line positions (see,
for example, FIGS. 3-4).

As shown in FIG. 3, the plug 20 preferably extends rearward
from the shell 10, and, as shown in FIG. 7, a tailcam 15 is
preferably mounted to the rear of the plug 20 via a tailcam
washer 16 and tailcam screws 17. The tailcam 15 operates in a
known manner to open and close the lock when the plug 20 is
rotated via a proper key.

As shown in FIGS. 2(A)-2(C), the bittings 56 preferabiy
accommodate tumbler pins having conical tips. FIGS. 2(A)-2(C)
also illustrate various potential positions of the tumbler pins
within the bittings: FIG. 2(A) shows tumbler pins 31, 32
positioned within the inner region 56i when a key is fully
1nserted into a respective lock; FIG. 2(B) shows tumbler pins 31,
32 positioned within the outer region 560 when a key is fully
inserted into a respective lock; and FIG. 2(C) shows a tumbler
pin 32 positioned within the inner region 56i while a tumbler pin
31 is positioned within the outer region 560 when a key 1s fully
inserted into a respective lock. As a result, a variety of
tumbler pin positions and thus lock variations can be created.

Thls ability to position the tumbler pins in the inner and

ocuter regions also enables universal keylng (e.g., for a pass-all
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key system or.for a vestibule system) wherein a plurality of
different keys that operate different locks can be used to
operate a common lock. For example, the inner regions 56i on
each key can be at varied depths while the outer regions 560 can
be at common depths. Then, a common lock to be operated by a
plurality of keys can be constructed so that tumbler pins sit in
the outer regions 560 when a key is fully inserted whereby a
plurality of different keys can operate a common lock.

In order to construct such a common lock, the common lock
can be modified either a) so that the tumbler pin bores in the
shell 10 and the plug 20 are at different positions or b) so that
the key 50 is inserted a different extent into the plug. The
latter modification is preferred because the common lock can
otherwise remain unchanged. As shown in FIGS. 3 and 7, the
extent of insertion of the key 50 can be regulated by positioning
a key-tip-stop bar 25 within a bore 25' in the rear of the plug
20. The extent of insertion of the key 50 can be altered by
repositioning the bore 25' and thus the key-tip~-stop bar 25.
Alternatively, other forms of stop elements can be provided
depending on circumstances.

In this manner, a number of different locks can be provided
by merely using different length tumbler pins 31-35 and by
varying the depths of the inner portions 56i of the bittings 56,

and a single common lock can be opened by the keys of each of
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these different locks by merely forming the outer portions 560 of

the bittings 56 on such keys at the same elevation on all of the
keys and by varying the extent to which the Keys are inserted
into the common lock. For example, the key-tip-stop bar 25 can
be moved a distance N (see, fdr example, FIG. 2) toward the
entrance of the key slot 21. The distance N can correspond, for
€Xample, to a distance between tumbler pin axis positions on the
inner and outer regions 56i and 560.

In a system of locks and keys, wherein a plurality of keys
having the same shaped squiggle grooves 54 are provided, wherein
the keys have varied bitting depths for operating individual
locks of the system, and wherein a common lock is to be opened
via each of the keys as discussed above, the groove 54 on the
squiggle key is preferably configured to position the discs 40 in
thelr opening positions at two insertion positions of the key 50.
That is, the discs should not extend the flange portion 44 at a
normal insertion position and at an insertion position of the
common lock.

In this regard, as shown schematically in FIG. 1(D), the
groove 54 preferably includes flat regions (such as regions A, B
and C) having a length of at least N (see, e.qg., FIG. 2(B)).
These flat regions should be located along the key blade 52 at
positions corresponding to the tumbler pin positions in the

respective locks. Because the tumbler pins are preferably
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generally equally spaced from one another, the flat regions are

also preferably at equally spaced positions as shown in FIG.

1(D). Similarly, FIG. 1(E) ildustrates an exemplary groove

Although three flat portions A, B and C are shown, the number of
such flat portions will vary depending upon the number of discs
within the respective locks, and, 1n particular, depending upon
the number of discs within the common lock.

Improved Ward Structure:

FIG. 4 also shows another novel feature of the invention

27 and 28 at left and rights sides of each of the tumbler pins
31-35 as shown. The keyway 21 preferably includes a raised
region 29 between the ward portions 27 and 28. The key 50 is

also preferably similarly configured to include grooves at these
ward portions 27 and 28 and to include a raised section
corresponding to the raised region 29. The ward portions 27 and
28 preferably extend substantially along the entire keyway 21
within the plug except for the cut-out portions at the bores 23,
The left and right ward portions 27 and 28 can thus function
to keep the tumbler pins 31-35 properly positioned within their
respective bores 23. In view of the wider horizontal length of

the key slot, without these depending ward portions, the tumbler
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As noted, to accommodate -the depending ward portions 27 and
28, the key 50 should include grooves commensurate with the
positions of these ward portions. The region R, FIG. 1(A), is
preferably provided in a raised section between two grooves in
the key 50 as shown in FIG. 1(A), in which case the region R may
still overlap with one or both of such grooves.

Improved Key Blank:

According to the present invention, a novel key blank can be

provided having a squiggle key groove on a first broad side of
the key blank, wherein the groove includes flat portions having

lengths of at least N that are preferably equidistantly spaced

along the key blade.

The key blank is preferably also configured so that a second
broad side thereof can receive bittings therein. 1In this regard,
the second broad side of the key blank can be completely flat
(1.e., completely blank). The second broad side of the key blank
could also be partly machined to include one or more grooves G
(see, for example, FIG. 1(A)) extending parallel to the length of
the key blade 52 and/or to include a ramp 57 that facilitates
positioning of tumbler pins thereon. The second broad side of

the key blank can thus be completely blank or partially machined.
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As noted, the key blank preferably includes a region R (see,

€.g., FIG. 1(A)) that is adapted to receive the bittings 56. As

discussed herein-above,

the key 50. When the key blank is partially machined to include

grooves, the key blank is preferably provided with a region R

that is between two grooves in the key or that partly overlaps

with one or both of such grooves.

Although less preferred, the key blank can include one or
more pre-cut bittings 56 formed therein. More preferably,
however, the key blank does not include any pre-cut bittings 56.

Although the preferred embodiments of the invention have
been described above in detail, it is contemplated that those
skilled in the art can modify the various embodiments without

departing from the spirit and scope of the invention and all such

modifications are included within the scope of the following

claims.
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CLAIMS

WHAT IS CLAIMED IS:

1. In combination: -
a) a key having a groove extending generally lengthwise
along a side of said key;
b) a cylinder lock including:
a shell having a bore for receiving a rotatable plug;
a rotatable plug located within said shell and having a
keyway configured to receive said key;
at least one rotatable disc within said plug, each said
rotatable disc having a groove-following element that fits within
said groove of said key when said key 1s inserted into said
keyway and which rotates said rotatable disc around an axis via
sald key; and
wherein said rotatable disc initially extends outward
from a circumference of said plug and engages said shell, said
rotatable disc is movable via said key so that a portion of said
rotatable disc moves i1nward toward said plug to disengage from
salid shell and to allow said plug to rotate when said key is

fully inserted into said keyway.

2. The combination of claim 1, wherein said groove extends
along a first broad side of said key and wherein a second broad

side of said key opposite to said groove includes at least one
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bitting for receiving a tumbler pin, and wherein said cylinder

lock includes a tumbler pin bore within said plug on a side
opposite to said rotatable disc, said tumbler pin bore having a
tumbler pin located therein which is fittable within said

bitting.

3. A system of locks and keys, comprising:

a) a first squiggle key having a groove extending generally
lengthwise along a first broad side of said key and having a
plurality of bittings along a second broad side of said key, said
plurality of said bittings including inner regions and outer
regions having different depths;

b) a second squiggle key having a groove extending generally
lengthwise along a first broad side of said second key and having
a plurality of bittings along a second broad side of said second
key, sald plurality of said bittings including inner regions and
outer regions having different depths;

c) said first squiggle key operating a first lock but not
operating a second lock, and said second squiggle key operating a
second lock but not said first lock, wherein said first and
second locks include tumbler pins that align with one of said
inner and outer regions on both of said first and second squiggle

keys;

23

N ST MM LWV ¢ ool Gl S 7t 1 b s o 4 AL e v B Ie L ea g e dthe B L e ke cereiaeles AL 2 A L e AN




el <ot SR ) T1 AT AR W N Ak A ety IS #3411 i Ve wwl s PN Ak Fedoiva e

CA 02300263 2000-02-09

WO 00/00711 PCT/US98/22837

d) a common lock that 1s operated by both said first and
second squiggle keys, said common lock having tumbler pins that
align with the other of said inner and outer regions on both of

sald first and second squiggle keys.

4. A key for a cylinder lock, comprising:

a key bow;

a key blade extending from said key bow, said key blade
having a narrow width and broad first side and a broad second
side opposite sald broad first side;

a squiggle groove extending generally lengthwise along said
broad first side of said key blade; and

sald second broad side of said key blade having a plurality
of bittings located along a common center-line generally parallel
to a length of said key blade and configured to receive tumbler
pins of a cylinder lock that are generally perpendicular to said

second broad side.

5. The key of claim 4, wherein said plurality of bittings
include bittings having inner regions of a first depth and outer

regions of a second depth.

6. The key of claim 5, wherein said bittings having inner

and outer regions are circular bittings.
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7. The key of claim 6, wherein said inner regions are

deeper or shallower than said outer regions.

———

8 . The key of claim 4, wherein said second broad side of
the key blade includes one or more grooves extending parallel to

the length of the key blade.

9. The key of claim 8, wherein said second broad side of
the key blade includes two said grooves and said bittings are
located between said two said grooves or partly overlapping with

at least one of said two grooves.

10. The key of claim 4, further including a ramp for
facilitating positioning of tumbler pins onto said second broad

surface of said key blade.

11. The key of claim 10, wherein said ramp is laterally

displaced from an entrance into said groove.

12. A key blank, comprising:
a key bow;
a key blade extending from said key bow, said key blade

having a narrow width and broad first and second opposite sides;
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a squiggle groove extending generally lengthwise along said

broad first side of said key blade; and
sald second broad side of said key blade including a region

for receiving bittings therein.

13. The key blank of claim 12, wherein said groove includes
‘flat portions that are parallel to said key blade and that are
flat at locations equidistantly spaced a predetermined distance
along the key blade for cooperating with a lock having tumbler

pins spaced sald predetermined distance.

14. The key blank of claim 13, wherein said flat portions

are at least about .04 to .07 inches long.

15. The key blank of claim 12, wherein said second broad

side 1s completely flat and blank.
16. The key blank of claim 12, wherein said second broad
side of the key blade is partly machined to include one or more

grooves extending parallel to the length of the key blade.

17. The key blank of claim 16, wherein said second broad

side of the key blade includes two said grooves and said region
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for receiving said bittings being between said two said grooves

or partly overlapping with at least one of said two grooves.

18. The key blank of claim 12, further including a ramp for
facilitating positioning of tumbler pins onto said second broad

surface of said key blade.

19. The key blank of claim 18, wherein said ramp is

laterally displaced from an entrance into said groove.

20. The key blank of claim 12, further including one or
more pre-—-cut bittings formed in said second broad surface of said

key blade.
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