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IMPROVED PIN TUMBLERS AND CORRESPONDING -
REYS FOR CYLINDER LOCKS

'Field of the Invention

This invention relates to improvements in cylinder
locks and particularly to the shapes of tumbler pin
tipe and the corresponding key bitting surfaces.

Background and Prior Art

Yale type cylinder subassemblies have been well

known since 1865.

Typically, differences between

cylinders have been developed by adjusting
incrementally the lengths of the tumbler pins in the

‘cylinder and key differs are generated by varying the

corresponding depths of the bittings on the key.
Variations in the shape of the tip of the tumbler pins

are not new.

In the case of Taylor, U.S. Patent

557,759 (1891), these variations provide masterkeying

capabilities.

The positioning of tumbler pins by keys has been
.the subject of continuous improvement and much work in

the lock art.

The Spain et al. patent, U.S. Patent

3,499,302 (1970), disclosed tumbler pins with chisel-
shaped tips which were rotatable to predetermined -
positions by skew cut key bittings to operate in

conjunction with a side bar mechanism.

Another Spain

et al. patent, U.S. Patent 3,722,240, is an improvement
on the locking mechanism using unique rotating tumblers
for cooperation with another sidebar. These patents

_—
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<corresSpondi ng_depths of the bittings on the key. Variations_in the, shape of
t he t,iﬁ'%?f’{(ﬁé’?t unbl er pins are not néw. In the case of Tay‘f‘tﬂ,“s&?@g]ﬂi’atent
557,759 (1891), these variations provide nasterkeying capabilities. The
posi tiaqning of tunbler pins by keys has bee@ttmasubject of conti nuous

I mprovenent and much work in the lock art. The Spain et al. patent, U S.

- Patent 3,499,302 (1970), disclosed tunbler pins with chisel- shaped tips

- which were rOta%aﬁf%JéHF¥ﬁ@e§€£gén§9 gﬂéiﬁggﬂsﬁgxkgggg(ggglg?/tﬂttings to
operate in conjunction wth a side bar nmechani's not her ~“Spain
: isclosing tumbler pins in cylinder mechanisms whereby
the tumbler pins were adjusted rotationally in addition
to the traditional elevational positioning. 1In a
5  six-pin cylinder, the ability to rotate each pin to the
" three positions Spain uses, increases the bitting and
combination potential from 1,000,000 to 729,000,000
. unigue keys.

With the advent of elevational and rotational
10 positioning of a tumbler pin within a cylinder, the
sides and shapes of the -tumbler pin tié and the bitting .
surface became a significant factor in the operation of
the cylinder. The introduction of the skew cut
bittings into the cylinder forced the tumbler pins to
15 rotate to a precise position. Irregularly configured,
or imprecise surfaces on either the tumbler pin tip or
the corresponding key bitting surface would not
correctly position the tumbler pin and allow operation
of the cylinder. A more recent patent to Oliver, U.S.
20 Patent 4,635,455 (1987), discloses offsetting the tip
" of a chisel pointed tumbler. This increases the
theoretical bitting and combination possibilities of a
six-pin tumbler cylinder to 46,656,000,000. Keys .
maan'actured to operate with offset tumbler pin tips _ ’
25 are not interchangeable with keys for cylinders whose
pin tips are not offset. These slight variations are
significant to the art of cylinders with rotating pins.
" The patent to Widen, U.S. Patent 4,765,177 (1988),
discloses a rotating tumbler pin with a rounded finger

30 projecting transversely outwardly from.the body of the
pin for cooperation with a configured side surface of a
- key blade.
T




et gr?vpatent, U S. Patent 3,722,240, is an fnprovenent on the | ocking

mechani sm usi g j.lni que rotating tunblers for..cooperation w tARCTAXRSOABI15S

si debar .W'Oﬁé@g ?)atents .2 inproved the state of the lock cylinder art by
di scl osi-ng tunbler pins in cylinder nechani snms whereby the tunbler pins
were adjusted rotationally in addition to the3traditional elevational

positioning. In a six-pin cylinder, the ability to rotate each pin to the
he patent to Falk, U.S. Patent 3,738,136 (1973)

shows an arrangement of tumblers which are positioned
parallel to the axis of a cylindrical key blade.

Other prior patents in the art have disclosed’

5  tumblers operated with flat keys. Typically, the
. tumbler tip configurationé are frustoconical, or chisel
pointed. See, for example, U.S. Patents to Gretler
4,289,002 (1981), Keller 4,325,241 (1982), and Fann et
al. 4,760,722 (1988).. Tumbler pins are alsd known
10 -which use offset arrangements to preclude rotation,
e.g., U.S. Patents to Wolter, 3,731,507 (1973) and
Q@ 4,098,104 (1978).
Increasing the number of key bitting incfement?'
results in a higher number of unique key differs. - This .
15  greatly reduces the potential for any key operatinc a
' cylinder other than its own. Patents issued for the
great majority of lock cylinders on the market have -
expired. Their keys can be copied on conventional
mgéhines of the type described in U.S. Patent .to Segai
20 1,439,382 (1922). The keyblanks required- are widely
distributed beyond the control of the lock
manufacturer. The development of skew cut bittings
provided additional security to the key owner because .
" conventional rotary machines would not duplicate these
" .25 angled cuts. As there have been machines developed to
duplicate skew cut bittings, their security is reduced.
Uniquely shaped bittings and controlled distribution of
proprietary keyblanks reduces the odds that keys in the
possession of dishonest employees can be copied at
.30 hardware stores and the like.

Notwithstanding improvements in the well worked
locking arts, there remains a continuous need for
mechanisms which can provide an extraordinary numbers
of unique keys which are not subject to unauthorized
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t hreev | o Spai n uses, increases the bitting and conbi | tia
'fron1188éﬁb6®gépo 729, 000, 000 uni qgue keys. Wth'the advent %?ﬂgﬁgea ﬂggal
i and rotational positioning of a tunbler pin ¥Athin a cylinder, the sides
and shapes of the tunbler pin tip and the bitting surface becane a
significant factor in the operation of the cylinder. The introduction of
. the skew cut bittings into the cylinder forced the tunbler pins to rotate
- to a precise posdupdicakiofdul BhleyeCeaf WAL nled BYECI Sk SHEERERS AR

either the tunbleh.%hn tip or the corres oqgln key bitting surface would
not whi resist contemporar ockpicking techniques,

including impressioning methods to obtain false keys.
It is also desirable that the dimensions of the lock

'S not exceed conventional cylinder size. It is equally
important that the components can be economically mass
-~ produced.

SUMMARY OF THE INVENTION
This invention provides an extraordinarily laige
10 number of key differs using rotationally and possibly
elevationally and/or'axially movable locking tumblers
‘which have high resistance to picking, do not exceed
the limitations of industry standards, and are
compatible for mass production.

15 These objectives are accomplished in part by a
lock mechanism which uses at least one rotatable
‘tumbler pin of the general type known in the prior art
provided with a tapered tip which generally slopes from
one side edge of the tumbler to the other. This

20 - tépered tip may be flat, rounded (convex or concave),
or partiallflflat or partially rounded. The tumbler tip
surface is adapted to engagé with a configured key

' blade surface which is formed in a substantially o ’
complementary shape with a sloping surface so that when '
25 the two alopiﬁg surfaces contact, the tumbler pin under

axial bias will seek to accommodate the sloping surface
of the key and will rotate until the surfaces of the
key and tumbler pin tip match, thus aligning the
tumbler pin at a position predetermined by the key
30 bitting. )
BRIEF DESCRIPTION OF THE DRAWINGS
FIGS. la-1g are side elevational views

illustrating the surfaces of a tumbler pin tip and

—_——
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corr!;tly position the tunbler pin and all ow operation of the cylinder.
gs3to Aiver, U 'S Patent 4,635 455 (1987), diRBeF/3892/091

‘nore recent %p
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offsettlnd”Phe tip of a chi sel poi nted tunbler.: This increases the
theoretical bitting and conbination possibilities of a six-pin tunbler
cylinder to 46, 656, 000, 000. Keys manufactured to operate with offset
tunbler pin tips are not interchangeable with keys for cylinders whose pin

tips are not offset.

These slight variations are significant to the art of

cylinders wth rot at¢omppenentairy pahéiguredikegn,sultfscdatteith A6t lTTte
(1988), discloses a Eglgtiﬂgehggghgr pin with a rounded finger
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FIG. 2 is a perspective view illustrating a
conventional, generally rectangular, grooved key blade
having the complementary configured portions formed in
a top edge surface thereof. ' '

FIG. 3 is a perspective view of a key blade of the
type shown in the Widen patent with the complementary
surfaces in a side face of a generally rectangular key
blade. _

FIG. 3A is a perspective ‘view of a generally
rectangular key blade with a complementary surface
shown in a side face.

FIG. 4 is a partial perspective view of a flat key
having complementary surfaces formed in either face or
side edge thereof, and also illustrating bittings at
offset locations.

FIG. 5 is a perspective view of a portion of a key
for an axial tumbler lock showing a pqssibiliry of
bitting surfaces.

DETAILED DESCRIPTIONS OF THE PREFERRED EMBODIMENTS
With reference to FIGS. la though lg, each set of
elements represents a rotatable tumbler pin 10 and a
corresponding key bitting surface-configuration 16.
The tumbler pin 10 would be retained in a tumbler pin
bore as disclosed in the patents discussed above. The
key configuration 12 is only a representative portion

. of the key at the tumbler pin contact area for

illustrative purposes, the actual key would be along
the lines shown in FIGS. 2-5.

The tumbler pin body 10 is generally cylindrical
and operates in a bore and typically would be biased
towards the key as is known in the art. This invention

_~‘~_____‘~_§-_-“‘
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_projectinﬁ¢$g§&§%§{sely outwardly fromthe body of the pin forp dﬁggg@?ﬂbygp
‘ S

wth a co I de surface of a key bl ade. 3 The patent to

U'S: Patent 3,738,136 (1973) shows an arrangenent of tunblers which are

.positioned parallel to the axis of a cylindrical key blade. O her prior

. patents in the art have disclosed tunblers operated with flat keys.
Typically, the

resides primarily in the contact surface configuration
of the tumbler pin tip 14 and.a cooperating‘contact
surface 16 of the mating key 12. In general, the
cooperating contact surfaces are complementary in
) shape. As shown in FIG. la, the tumbler pin 10 and key
- portion 12 are designated by the letter "A" which
‘indicates that their surfaces are identical, the
tumbler pin tip surface 14 has a flat sloping surface
18 which surface slopes from one side 20 to the other
10 side 22. <This flat sloping surface is identical to the
cooperating key contact surface 16. When the key '
surface 16 contacts a tumbler pin tip surface 18 and
they are both of the configuration A-A shown in FIG.
la, the tumbler, confined in its bore, will rotate
% ' 15 about its axis under spring bias applied to the tumbler
L . pins or weight or other bias in order that the
| _ complementary surfaces 14 and 16 mate. The alignment
I | of the bitting surface 16 on the key thus determines
‘the rotational position of the tumbler pin 10.
| 20 i FIG. 1b and lc show tumbler B and'key portion C
' and tumbler C and key portion B, respectively. In
these figures, the tumbler ‘10 has its tip 14 in a
curved convex form from edge 20 to opposite edge 22°.
By providing a convex form, there is a point at edge
25 22'. The mating element of- the key portion C is
surface 16’ which is complementarily concave from side
edge to side edge of the key surface configuration.
Again, the operation is the'same, namely, at contact
‘with the key bitting area the tumbler pin tip seeks a
30~ full mating position and will rotate to achieve this
match. Thus the position of the bitting surface 16’ on
the key determines the posifion of the tumbler pin 10.
In FIG. 1lc, the tumbler pin C is concave and the
key portion B is convex. The tip 14 of the tumbler pin

”——_____ﬂ_aﬂ_*,ﬂ_,
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funbler tip configurations are frustoconical, or chisel pointed. See, for

exanple, U. S Patents to Getler 4,289,002 (1981) Kel l.er 1982),
P and Fawﬂ@@’@?’ 4,760, 722 (1988). Tunbler pins are al so knépv(wf?/\%n @ﬁé‘e

of fset arrangenents to preclude rotation, e.g., US. Patents to Wlter,
3,731,507 (1973) and 4,098, 104 (1978). Increasing t he nunber of key bitting
increment results in a higher nunber of unique key differs. This greatly
reduces the potential for any key operating a cylinder other than its own.
Patents issued fda@ ideconeatrenfomisydef2boels eppbedees sidd D mafkidnh have

has a small depression complementary to the point on
‘the key configuration. The interaction of the key
bitting surface and the tumbler pin is the same as

5 described above.

n

Y FIGS. 1ld and. le illustrate two other possibilities

usxng convex tumbler pin denoted B with a key
configuration indicated D, and vice versa. The convex
tumbler pin tip 14 of tumbler B mates with a shape of
10 surface 16" of key portion D. As shown in FIG. le,
‘ part D inc_ludes a_portion 24 which is concave to mate
with the convex surface of B, while having a small
convex portion 26 on both sides and surrounded by a
small grooved portion 28 which cooperates with a tip 30
15 on the mating surface. Again, the operation is the
' same as discussed above, the tumbler pin being
restrained within a bore and biased towards the key,
will continue to mate with the complementary portion of
" the bitting surface on the key and will rotate around
20 with point 30 riding in groove‘26 until the full mating
"~ is accomplished with the convex surface resting in '
concave surface 24.

[

FIGS. 1f and 1lg are agaln illustrative of _
!’ complementary mating elements utilizing a tumbler pin
o 25 =~ or key bitting elements A and a key bitting or tumbler
pin designated E. 1In these embodiments, the pin
tumbler tip 14 (or key surface 16°’') has a flat area
32 Suriounded on both sides with tapered areas 34.
_ Again, the qperation is as described above, with the
30 °  insertion of the key into the cylinder, the tumbler pin
tip will come into contact with the key bitting
surface, the tumbler pin being free to rotate, will
rotate until the flat surface 32 contacts the

.
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expiréd. Their keys can be copied on conventiaonal machines of the type
describedw@ 98/6835Pat ent ‘to Segal 1,439,382 (1922). The keybl| RSS20 52 d
are widely distributed beyond the control of the | ock manufacturer. The
devel opment of skew cut bittings provided additional security to the key

- owner because conventional rotary machi nes woulgl not duplicate these angl ed
cuts. As there have been nmachi nes devel oped to duplicate skew cut bittings,
~their security is reduced. Uniquely shaped bittings and controll ed
.distribution of proprietary keybl anks reduces the odds that keys in the
posse55|on of di shoirExespphdyngsfiah Burfepecdnathe mating member, the

side surfaces 34 assisting in the rotation.
" FIG. 2 is one illustration of a key for a lock
utilizing these unique tumbler pins. One or more
5 bitting areas 36 are positioned along the top edge of
the key blade and are shaped, cut, or bitted according'
to the configurations in the bottom row of FIGS. la-1g
to meet with the tumbler pins in the top row of FIGS.
la-1g and to operate as described. -
10 FIG. 3 is another variation of a key. The blade
has conventional bittings 38 on its top edge and
additional bittings 40 are positioned along one or more
of its lower sides. These secondary bittings are '
: configured with the sloping surfaces as illustrated in
15 FIGS. la-lg. ‘
FIG. 3A is another variation of a key with
secondary bittings on a side surface. The blade has
,conventional bittings 38’ on its top edge and an
additional bitting 40’ is positioned on at least. one of

20 the side surfaces. The secondary bitting is configured
with the sloping surfaces as illustrated in FIGS. la-
1g.

FIG. 4 is a portion of a key 42 for a lock of the

type in which a tumbler pin is positioned by a flat

25 key. For example, see U.S. Patent 4,289,002, In this
case, the bitting holes 43 in the surface of the key,
or the bitting hole 44 in the side of the key, tapers
from one edge to the other as described above.
Additionally, rotational positioning of an offset tip

30 tumbler pin can be effected by positioning a conical
bitting hole 46 so that its apex is offset from the
axis of the tumbler pin bore. Also bitting hole 46 is
offset from a line through the centers of bitting holes
43.
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Harigi;:; stores and the |ike. Notwi thstanding inprovenents in the wel I
ed | ockj s3rts, there remains a continuous need for NeEEMUSIE/09EH
can proij%y n extraordinary numbers of unique keys which are not subject
‘to unaut hori zed 4 duplication. There is al%o a need for |ock mechani sns
‘whi ch resist contenporary | ockpicking techni ques, including inpressioning
net hods to obtain fal se keys. '
FIG. 5 is a perspective view of a portion of a key
48 for operating an axi=l pin tumbler lock, see, e.qg.,
U.S, Patent 3,738,136. In this improvement, the
tapei'ed bitting surface could be in the fore end of the
5 cylinder shown at 52 or in a side surface as at 54.
If desired, a tumitier pin rotational constraint
device such as grooves;. cooperating with a projection
(not éhown), may be usex to limit the rotation of the
- tumbler pin and to pres=nt the high edge of the tumbler
10 pin tip from contactinec the high edge of the key
' ' surface.
! As can be seen, titis invention solves a number of
problems in making an =asily manufacturable tumbler pin
with complementary keyr surface in which the surface of
15 the tumbler pin slopess irom one side edge to the other
so that it can be precsely positioned within a lock
cylinder by a complememrctary mating surface on the key.’

This Sheet Has Been Reilace




LLabl e that the dimensions of the lock not exRe91:592/09155
_conven?%@ﬂggﬁﬁéa nder ‘size. It is equally inportant that the co%§8ﬁ39{§’ca
' be economi cally nass produced. SUMVARY OF THE_| NVENFH-ON-This-inventijon

provi des an extraordinarily |arge number of k% dlf}jﬁi u3|nitrotat|onal

and possibly elevationally and/or axially novable: | ﬂmu ﬂ,ﬁm,hl ch
 have hi gh resistance to picking, do not exceed the dustry

standards, and ar atible for mass productlon These dbjectlves are
acconpllshed in pg#gggg—a

n

1. A tumbler pin and key for'a cylinder lock,
having improvements comprising; a tumbler pin tip
surface shaped to slope from adjacent one side ‘surface
of the tumbler pin to adjacent an opposite side surface

5 of the tumbler pin, and a key blade surface formed

substantially complelmentary to the tumbler pin tip so
that when the key blade surface and tumbler pin tip are
in initial partial contact, the bitted key surface will
cause the tumbler pin tip surface to move into contact

10 along the compiementary surf&ces, thereby causing the "
tumbler pin to rotate about its axis and be positioned |
to a proper unlocking position.

2. A tumbler pin and key for a cylindér lock as
defined inﬁclaim_l wherein the tumbler pin tip surface
and key blade surface are'fiat sloping surfaces
throughout their contact area. .

3. A tumbler pin and key for a cylinder lock as
defined in claim 1 wherein at least one of the :
surfaces is a curved convex surface and the other of
the surfaces is a curved concave surface.

4. A tumbler pin and a key for a cylinder lock as
defined in claim 1 wherein at least one of the sloping
tumbler pin tips and cooperating key blade surfaces is
a curved convex surfhce, and the other is partially

5 concave in the central portion of the surface and is
surrounded on both sides by a partially convex portidn.

5. A tumbler pin and key for a cylinder lock as
defined in claim 1 wherein _at least one of the sloping
tumbler pin tips and cooperating key blade surfaces is
a flat sloping surface and the other surface has a flat

5  central portion in the sloping center extending from

9

fe

one surface to an opposite surface with convex shaped
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| ock mechani sm whi ch uses at |east one rotatable tumbler pin of the general
type known in e prior art provided with a tapered tip whic | <
sl opes f“@h?%ﬁ%§§1de edge of the tunbler to the other. ThiSQFgggSgﬂhbﬁﬁ
may be, flat, rounded (convex or concave), or partially flat or '

'y flat or partiatty
rounded. The tunbler tip surface is adapted tq engage Nurwm fegur key
bl ade surface which is fornmed in a substanti all corr'plmm m’n@mg th a

Ct,

sl opi ng surface so that when the two sl oping surfaces confa

| er-
-pin under axiat bias will seek to accomodate the sloping surface of the
key and will rOtaI@uHﬂ&béatQﬁjaﬁhﬁﬁﬁe%d@h1&H§es_of the flat central
portion.

6. A tumbler pin and key for a cylinder lock as
defined in claim 4 wherein the curved convex surface
portion extends just short of an edge surface of the
tumbler pin side and the partially concave surface is

5 surrounded by a raised rim extending around the edge of
the tumbler pin body for cooperation with a pointed
. area at the edge of the other convex surface.
‘ 7. A key as defined in claim 1 wherein the key
k blade is of a generally rectangular shape with the
complementary bitting areas formed in at least the top
edge.

8. A key as defined in claim 1 wherein the key
blade is of a generally rectangular shape with the
complementary bitting areas formed -in at least a side

. face. : _ ' ‘
‘ 9. A key as defined in claim 1 wherein the key
blade is of a generally flat shape with the
complementary bitting areas formed in at least a side
face. |
10. A key as defined in claim 9 wherein the
,!D bitting areas are produced by forming substantially
" conical holes in the kéy bla&e, the apex of the holes
being offset from the location of the axis of the
5 tumbler pin bores. ' -
11. A key as defined in claim 1 wherein the key
blade is of a generally flat shape with at least some
of the complementary bitting areas formed in the edges.
‘ 12. A key as defined in claim 1 wherein the key
blade is of a generally cylindrical shape with at least
some complementary bitting surfaces formed in the fore
end.
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=, key and i @% BI n tip match thus.aligning the tunbl er pi np@t/USIROITES ON .V(
predetern1ned t he key blttliﬁijRlEF DESCRI PTI ON OF THE DRAW NGS FI GS. v

la-1g are side- eI evathmllmm Iu ﬂlLatl ngiphe. surfaces of a tunbler pin
tip and 5 conpl enent y surface whi ch constitute this
I nventi on.

13 A key as defined in claim 1 wherein the key

blade is of a generally cylindrical shape with at least

some complementary bitting areas formed ln the side.

14.
produce the bitted keys of claim 1.

15. A method of rotating tumbler pins in tumbler

A key with a blank unconflgured blade to

pin bores of a cylinder lock by means of a configured
key, the method compr;s;ng, providing a surface on a
tip portion of a tumbler pin to slope generally from

| 5 - one side edge to the other side edge of the tumble;

| pin,_féiming a surface on the key which is generally ’
complementary to the surface on the tip of the tumbler
portion, contacting the surfaces by inserting the key
in the lock and biasing one of the surfaces against the

.10 other so that the tumbler pin rotates until the
complementary surfaces are in full contact with each
other.
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FIG 2 is a perspective viewillustrating a conventional, generally

Bect angwda;;;/ogjg;oved key bl ade having the, conpl enentary confﬁcqyﬁggz,@?{gsi ‘ons
formed I'n a top edge surface thereof. FIG 3 is .a perspective view of a key
bl ade of the type shown in the Wden patent with the conplenmentary surfaces
in a side face of a generally rectangular key blade. FIG 3Ais a
perspective viewof a geperally rectangular key blade with a conplementary
surface shown in a sideQace. FIG 4gis a partial perspective view of a

flat key . L]
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havi ng conpl ementary surfaces fornmed in either face or side edge thereof,
and- al so iﬁ{pﬁéati ng bittings at offset locations. FIG 5 pETAUSSI/OPESR i ve
vi ew of W@ on of a key for an axialF tdrfol er | ock showi ng a possibility
of bitting surfaces. DETAILED DESCRI PTI ONS OF THE PREFERRED ENMBODI MENTS
Wth reference to FIGS. |a though 1g, 'each set of elenents represents a
rotatable tunbler pin 10 and a correspondi ng key bitting surface
configuration 16. The tunbler pin 10 would be retained in a tunbler pin
bore as disclosed in the patents discussed above. 3Jge .
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key Iconfiguration 12 is only a representative portion of the key at the
tumbl.er pin contact area for illustyative purposes, the acptpiudoesoomssil d be
al ong %&93/083&35. shown in FIGS. 2-5. The ‘tunbler pin body 10 is generally
cylind¥i.cal and operates in a bore and typically woul d be biased towards
the key as is known in the art. This invention 6 resides primarily in
the contact surface configuration :

-
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of tHe'tuan er pintip 14 and a cooperating contact -surface 16 of the
matiing key 12. In general, the cooperari;ng contact surfacepcares92/091s=
corrpl'emérwms;&ﬂn shape. As shown in FIG la, the tunbler pin 10 and key
_po_rtioY’( 12 are designated by the letter "A" which indicates that their
surfaces are identical, the tunbler pin tip surface 14 has a flat sloping
surface 18 which surface slopes fromone side 20 to the other side 22. This
flat sloping surface i.s identical to the cooperating key contact surface
16. When the key surface 16 contacts a tunbler pin tip surface 18 and they .
are both of the configuration A-A shown in FIG

.ThIS Sheet
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Ia,‘the t unbl er

t hat the

_ confined inits bore, will rotate about
spring bias applied to the tunbler

_ _qpnplenentary surfaces 14 and 16 mate.
bitting surface 16 on the key thus determ nes the

fLossvy-p TTOS *
_ ( Its axis under
pi ns or weight or other bias in order
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IMPROVED PIN TUMBLERS AND. CORRESPONDING °
KEYS FOR CYLINDER LOCKS

Field of_the Invention

This invention relates to improvements in cylinder
locks and particularly to the shapes of tumbler pin
tips and the correspondxng key bittxng surfaces.

Background and Prior Art

Yale type cylinder subassemblies have been well

known since 1865.

Typically, differences between

cylinders have been developed by adjusting
incrementally the lengths of the tumbler pins in the

cylinder and key differs are generated by varying the

corresponding depths of the bittings on the key.
Variations in the shape of the tip of the tumbler pins

are not new.

In the case of Taylor, U.S. Patent

557,759 (1891), these variations provide masterkeying

capabilities.

- The positioning of tumbler p;ns by keys has been
the subject of continuous improvement and much work in

the lock art.

The Spain et al. patent, U.S. Patent

3,499,302 (1970), disclosed.tumbler pins with chisel-

shaped tips which were rotatable to predetermined

positions by skew cut key bittings to operate in

conjunction with a side bar mechanism.

Another Spain

et al. patent, U.S. patent 3,722,240, is an improvement
on the locking mechanism using unique rotating tumblers
for cooperation with another sidebar. These patents
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surface 16" which is complenentarily concave from side eedge to side edge of
the key surface configuration. Again, the operation is the same, nanmely, at
cont act with the key bitting area the tunbler pin tip seeks a full mating
position dnd will rotate to achi-eve this match. Thus the position of the
bitting surface 16 on the key det ermZnes the position of the tunbl er pin

10. In FIG 1c, the tunbler pin Cis concave and the key portlon Bis
convex. The tip 14 of the tunbler pin

improved the state of the lock cylinder art by
) disclosing tumbler pins in cylinder mechanisms whereby

the_tumbler_pins were adjusted rotationally in addition
‘to the traditional elevational positioning. 1In a
six-pin cylinder, the ability to rotate each pin to the

' three positions Spain uses, increases the bitting and
combination potential from 1,000,000 to 729,000,000
unique keys.

With the advent of elevational and rotational
posxtxon;ng of a tumbler pin within a cylinder, the
sides and shapes of the -tumbler pin tip and the bitting
surface became a significant factor in the operation of
"the cylinder. The introduction of the skew cut

bittings into the cylinder forced the tumbler pins to

rotate to a precise position. Irregqularly configured,

or imprecise surfaces on either the tumbler pin tip or
the corresponding key bitting surface would not

correctly position the tumbler pin and allow operation
of the cylinder. A more recent patent to Oliver, U.S.

Patent 4,635,455 (1987), discloses offsetting the tip

of a chisel pointed tumbler. This increases the

theoretical bitting and combination possibilities of a
six-pin tumbler cylinder to 46,656,000,000. Keys Ly
manufactured to operate with offset tumbler pin tips o
érefnot interchangeable with keys'fdr cylinders whose
pin tips are not offset. These slight variations are
significant to the art of cylinders with rotating pins.

. - The patent to Widen, U.S. Patent 4,765,177 (1988),
discloses a rotating tumbler pin with a rounded finger
projecting trans?ersely outwardly from the body of the °

pin for cooperation with a configured side surface of a
- key blade. '
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7 Cis concave fromside 22 to opposite side 20° which has a snall
depression conpl ementary to the point on the key configuration The

interaction of the key bitting surface and the tunbler pinis the same as
descri bed above. FIGS.. 1d and l1le illustrate two other possibilities using

convex tunbler pin denoted B with a key configuration indicated D, and.vice
versa.. The convex tunbler pin tip 14<f tunbler B nates with a shape of.

ort i on 24 whi ch | FRBBATEREotRaFBIX, U5  Patefit 3,738,138 {1%hd)
. shows an arrangement of tumblers which are posxt;oned
parallel to the axis of a cylindrical key blade.

Other prior patents in the art have disclosed
tumblers operated with flat keys. Typically, the
tumbler tip configuratlons are frustoconical, or chisel
pointed. See, for example, U.S. Patents to Gretler
4,289,002 (1981), Keller 4,325,241 (1982), apa Fann et
al. 4,760,722 (1988). . Tumbler pins are also known .
-which use offset arrangements to preclude rotation,

" e.g., U.S. Patents to Wolter, 3,731,507 (1973) and
4,098,104 (1978).

Increasing the number of key bitting increment:

results in a higher number of unique key differs. This

greatly reduces the potential for any key operating a

cylinder other than its own. Patents issued for the

great majority of lock cylinders on the market have
expired. Their keys can be copied on conventional
machines of the type described in U.S. Patent to Segal
1,439,382 (1922).  The keyblanks required are widely

distributed. beyond the control of the lock

manufacturer. .The development of skew cut bittings

provided additional security to the key owner because
cpnventional rotary machines would not_dupligate these
‘angled cuts. As there have been machines developed to
duplicate skew cut bittings, their security is reduced.
Uniquely shaped bittings and controlled distribution of
proprietary keyblanks reduces the odds that keys in the
possession of dishonest employees can be copied at
hardware stores and the like.

Notwithstanding improvements in the well worked
locking arts, there remains a continuous need for
mechanisms which can provide an extraordinary numbers
of unique keys which are not subject to unauthorized
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w th the convex surface of B, while having a small .
both sides and surrounded by a small grooved portion 28 which cooperates
with a tip 30 on the mating surface. Again, the operation is the sanme as
di scussed” above, the tunbler pin beiqp restrained within a bore and bi ased
towards the key, will ‘continue to mate with the conplenentary portion of
the bitting surface on the key and will rotate around with point 30 riding
in groove 26 until the full mating irs acconplished with the convex surface

resting in caapdicadidmce Perd! {H alkoaRd nked o RAJPbEk Mbehandisne of
: which resist contemporary lockpicking techniques,
including impressioning methods to obtain false keys.

It is also desirable that the dimensions of the.lock
not exceed conventional cylinder size.

convex portion 26 on

It is equally
important that the components can be economically mass
 produced.

SUMMARY OF THE INVENTION

This invention provides an extraordinarily large
‘number of key differs using rotationally and possxbly
elevationally and/or axially movable locking tumblers
which have high resistance to picking, do not exceed
the limitations of industry standards, and are’
compatible for mass production.

- These objectives are accomplished in part by a
lock mechanism which uses at least one rotatable
tumbler pin of the general type known in the prior art
provided with a tapered tip which generally slopes from
one side edge of the tumbler to the other. This
tapered tip may be flat, rounded (convex or concave),
or partiallf-flat or partially rounded. The tumbler tip
surface is adapted -to engage with a configured key
blade surface which is formed in a substantially
complementary shape with a sloping surface so that when.
the two sloping surfaces contact, the tumbler pin under
axial bias will seek to accommodate the sloping surface
of the key and will rotate until the surfaces of the
key and tumbler pin tip match, thus aligning the

tumbler pin at a position predetermined by the key
bitting. ’ ' '

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. la-1g are side elevational views
illustrating the surfaces of a tumbler pin tip and

| This is the reptacement shest

Date: 30 SEP \995



conplenmentary mating elenents utilizing a tunbler pin or

key bitting
elements A and a key bitting or tunbler pin designated E. In these

enbodhnents the pin tunbler tip 14 (or key surface 16[err]) has a flat
area 32 surrounded on both sides with 3t apered- areas 34. Again, the -
Qreration is as described above, with the insertion of the key into the

cylinder, the tunbler pin tip will come into contact with the key bitting
surface, the tugh

surface, the !uBhblenintdly 'Worf fout8d" Rey! %ue@alée B eaaghkn%ef | at

this invention.

FIG. 2 is a perspective view illustrating a
convent;énal; generally rectangular, grooved key blade
having the complemgntary configured portions formed in
a top edge surface thereof. ) '

FIG. 3 is a perspective view of a key blade of the
type shown in the Widen patent w;tﬁ the complementary
surfaces in a side face of a generally rectangular key
blade. ' .

'FIG. 3A is a perspective view of a generally “

rectangular key blade with a complementary surface
shown in a side face.

FIG. 4 is a partial perspective view of a flat key
having complementary surfaces formed in either face or
side edge thereof, and also illustrating bittings at
offset locations.

FIG. 5 is a perspective view of a portion of a key

for an axial tumbler lock showing a possibility of
bitting surfaces.

DETAILED DESCRIPTIONS OF THE PREFERRED EHBODIMENTS

With reference to FIGS. la though 1g, each set of
elements represents a rotatable tumbler pin 10 and a
corresponding key bitting surface configuration 16.
The tumbler pin 10 would be retained in a tumbler pin
bore as disclosed in the patents discussed above. The
key configuration 12 is only a representative portion
of the key at the tumbler pin contact area for

illustrative purposes, the actual key Qbu;d be along
the lines shown in FIGS. 2-5.

‘The tumbler pin body 10 is generally cylindrical

and operates in a bore and typically would be biased

towards the key as is known in the art. This invention
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8 corresponding flat surface on the mating nenber, the side surfaces 34
~assisting in the rotation. FIG 2 is one illustration of a key for a |ock
utilizing these unique tunbler pins. One or nore bitting areas 36 are
p05|t|oned along the top edge of the key bl ade and are shaped, cut, or
bitted according to the configurations in the bottomrow of FIGS. la-lg to

neet wth the tunbler pins in the top row of FIGS. la-1g and to operate as
described. FIG 3 is another variation of a key. The bl ade

resides primarily in the contact surface configuration

of the tumbler pin tip 14 and.a cooperating contact

surface 16 of the mating key 12. In general, the

cooperating contact surfaces are complementary in

shape. As shown in FIG. la, the tumbler pin 10 and key'
portion 12 are designated by the letter "A" which
indicates that their surfaces are identical, the
tumbler pin tip surface 14 has a flat sloping surface

, 18 which surface slopes from one ‘side 20 to the other

side 22. This flat sloping surface is identical to the

cooperating key contact surface 16. When the key
surface 16 contacts a tumbler pin tip surface 18 and
they are both of the configuration A-A shown in FIG.
la, the tumbler, confined in its bore, will rotate
about its axis under spring bias applied to the tumbler
pins or weight or other bias in order that the
complementary surfaces 14 and 16 mate. The alignment
of the bitting surface 16 on the key thus determines
the rotational position of the tumbler pin 10.

- 'FIG. 1b and lc show tumbler B and key portion C
and tumbler C and key portion B, respectively. 1In
these figcres, the tumbler 10 has its tip 14 in a
curved convex form from edge 20 to opposite edge 22°.
By providing a convex form, there is a point at edge
22¢. The mating element of-the key portion C is
gurface 16’ which is complementarily concave from side
edge to side edge of the key surface configuration.
Again, the operation is the'same,,namely, at contact
with the key bitting area tﬁc tumbler'pin t{b seeks a
full mating position and will rotate to achieve this
match. Thus the poéition of the bitting surface 16’ on.
the key determines the position of the tumbler pin 10.

In FIG. lc, the tumbler pin C is concave and the
key portion B is convex. The tip 14 of the tumbler pin
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has conventional bittings 38 on its top edge and additional bittings 40 are
positioned al ong one or nore of its |ower sides. These secondary bittings
are configured with the sloping surfates as illustrated in FIGS. 1la-1g.

FIG ‘SA is another variation of a key with secondary bittings on a side
surface. The bl ade has conventional bittings 38 on its top edge and an

addi ti onal bittiggﬁ40'-is Ositioned on_at |east gne of the_ side suLfaces.
i

The secondary EPRYSE TP 844Q 2R 5% CPRASIRP fidecel’ qehic

illustrated i nhalsCa dmallOdepression complementary to the point on

"thg key configuration. The interaction of the key
bitting surface .and the tumbler pin is the same as
described above. '

FIGS. 1d and. le illustrate two other possibilities
us;ng convex tumbler pin denoted B with a key
configuration indicated D, and vice versa.. The convex
tumbler pin-tip 14 of tumbler B mates with a shape of.
surface 16" of key portion D. As shown in FIG. le,
part D includes a portion 24 which is concave to mate
with the convex surface of B, while having a small
convex portion 26 on both sides and surrounded by a
small grooved portion 28 which cooperates with a tip 30
on the mating surface. Again, the operation is the
same as discussed above, the tumbler pin beiﬁg )
restrained within a bore and biased towards the key,
will continue to mate with the complementary portion of
the bitting surface on the key and will rotate around
with point 30 riding in groove 26 until the full mating
is accomplished with the convex surface resting in
concave surface 24. ' :

-FIGS. 1f and 1g are agaxn illustrative of '
complementary mating elements utilizing a tumbler pin

" or key bitting elements A and a key bitting or tumbler
pin designated E.. In these embodiments, the pin ;

- tumbler tip 14 (or key surface 16’’*) has a flat area
32 surrounded on both sides thh.tapered areas 34.
Again, the qQperation is as described above, with the
insertion of the key into the cylinder, the tumbler pin
tip will come'into,contact with the key bitting
surface, the tumbler pin being free to rotate, will
rotate until the flat surface 32 contacts the
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FIG 4is a portfon of a key 42 for a l'ock of the fype in which a tunbler
pinis positioned by a flat. key. For exanple, see U S. Patent 4,289, 002.
In this case, the bitting holes 43 in the surface of the key, or the

bitti'ng hole 44 in the side of the kgy, tapers fromone. edge to the other
as descri bed above. Additionally, rotational positioning of an offset tip
tunbl er pin can be effected by positioning a conical bitting hole 46 so
that its apex is offset fromthe axis of the tunbler pin bore. Also bitting

hole 46 i s WidrrdspoRaLAag! E1at HutiHtd "6n CERb SR t2hgb dnibix hotws 43.
side surfaces 34 assisting in the rotation.

FIG. 2 is one illustration of a key for a lock

utilizing these unique tumbler pins. One or more

bitting areas 36 are positioned along the top edge of
the key blade and are shaped, cut, or bitted according
to the'configurations in the bottom row of FIGS. la- -1g
to meet with the tumbler pins in the top row of FIGS._
la- 1g and to operate as described. :

FIG. 3 is another variation of a key. The blade
has conventional bittings 38 on its top edge”and
additional bittings 40 are positioned along one or more
of its lower sides. These secondary bittings are
configured with the sloping surfaces as illustrated in
FIGS. la-~lg.

FIG. 3A is another variation of a key with
secondary bittings on a side surface. The blade has
- conventional bittings 38’ on its top edge and ahn
additional bitting 40’ is Sositioned on at least. one of
the side surfaces. The secondary bitting is configured
with the sloping surfaces as illustrated in FIGS. la-
1g. - S ' '
FIG. 4 is a portion of a key 42 for a lock of the
type in which a tumbler pin is positioned'by a flat.
key. For example, see U.S. Patent 4,289,002. In thio
case, the bitting holes 43 in the surface of the key,
or the bitting hole 44 in the side of the key, tapers
from one edge to the other as described above.
Additionally, rotational positioning of an offset tip
tumbler pin can be effected by positioning a conical
bitting hole 46 so that its apex is offset from the
axis of the tumbler pin bore. Also bitting hole 46 is

offset from a line through the centers of bitting holes
43.
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9 FIG 5 is a perspective view ofa portion of a key 48 for .operating an
axi-al pin tunbler |ock, see, e.g., US, Patent 3,738,136. 1In this

i mprovenent, the tapered bitting surface could be in the fore end of the
cylinder showmn at 52 or in a side surface as at 54. |If desired, a tunbler
pin rotational constraint device such 8s grooves, cooperating with a
projection (not shown), may be used to limt the rotation of the

FIG. 5 is a perspective view of a portion of a key
48 for operating an axial pin tumbler lock, see, e.g.,

U.S, Patent 3,738,136. 1In this'improvement, the

tapered bitting surface could be in the fore end of the
cylinder shown at 52 or in a side surface as at 54. .
If desired, a tumbler pin rotational constraint
device such as grooves, cooperating with a projection
(not éhown), may be used to limit the rotation of the
tumbler pin and to prevent the high edge of the tumbler

pin tip from contacting the high edge of the key
surface.

As can be seen, this invention solves a number of

problems in making an easily manufacturable tumbler pin
with complementary key surface in which the surface of
the tumbler pin slopes from one side edge to the other
so, that it can be precisely positioned within a lock
cylinder by A complementary mating surface on the key.
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tunbler pin and to prévent t he h]gh edge of the tunbler pin tip.from
contacting the high edge of the key surface. As can be seen, this invention

sol ves -a nunmber of problens in nmaking an ea5|T?_ﬁﬁﬁﬁféérurab#e—%unbler pin
with conplenentary key surface in which the sur

er pin
sl opes fromone side edge to the othd® so.that nﬂmmu‘"mwm}
positioned within a lock cylinder

by a conpl enerft afy mat®ngs Sw ace on th
key.

I Claim:
1.

A tumbler pin and key for a cylihder lock,
having improvements comprising; a tumbler pin tip
surface shaped to slope from adjacent one side surface
of the tumbler pin to adjacent an opposite side surface
of the tumbler pin, and a key blade surface formed
substanﬁially complementary to the tumbler pin tip so
that when the key blade surface and tumbler pin tip. are
in initial partial contact, the bitted key surface will
cause the tumbler pin tip surface to move into contact
along the complementary surfaces, thereby causing the
tumbler pin to rotate about its axis and be positioned

to a proper unlocking position.

2. A tumbler pin and key for a cylinder lock as

defined in claim 1 wherein the tumbler pin tip surface

and key blade surface are flat sloping surfaces

throughout their contact area.
3.

A tumbler pin and key for a cylinder lock as
defined in claim 1 wherein at least one of the

surfacees is a curved convex surface and the other of
the surfaces is a curved concave surface.
4. A tumbler pin and a key for a cylinder lock as
defined in claim 1 wherein at least ohe of the sloping
tumbler pin tips and cooperating key blade surfaces is
a curved convex surfice, and the other is partially
i concave in the central portion of the surface and is
surrounded on both sides by a partially convex portion.
' 5. A tumbler pin and key for a cylinder lock as
defined in claim 1 wherein at least one of the sloping
tumbler pin tips and qoopérating key blade surfaces is
a flat sloping surface and the other surface has a flat
central portion in the sloping center extending from

one surface to an opposite surface with convex shaped

/ » . ..
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10 CLAIMS 1. A nethod of.rotating tunmbler pins in tunbl er pin bores of a
cylinder lock by neans of a configured key, the nethed—eenpt+s+xgy___
providing a surface on a tip portion of a tunbler

neraIIy
fromone $ide edge to the other side edge of the t ni“ " |de a
single slanted contact surface, formng a surface

general |y conplenmentary to the single sl ant ed cont act surface on the tip of
the tunbl er portion, contacting thdlsurfaces by inserting the key in the

| ock and bi asing one of the surfaces against the other so that the t unbl er
pi n

surfaces adjoining both edges of the flat central
portion.

6. A tumbler pin and key for a cylinder lock as

defined in claim 4 wherein the curved convex surface
portion extends just short of an edge surface of the

. tumbler pin side and the parﬁially concave surface is
surrounded by a.raised rim extending around the edge of
the tumbler pin Eody for cooperation with a pointed
area at the edge of the other convex surface.

7. A key as defined in claim 1 wherein the key
blade is of a generally rectangular shape with the
complementary bitting areas formed in at least the top
edge.

8. A key as defined in claim 1 wherein the key

blade is of a generally rectangular shape with the

complementary bitting areas formed -in at least a side
face. '

9. A key as defined in claim 1 wherein the key

blade is of a generally flat shape with the

complementary bitting areeé-formed in at least a side
face. | ) ’

10. A key as defined in claim 9 wherein the

bitting areas are produced by forming substantially
conical holes in the key blade, the apex of the holes.

being offset from the 1ocation of the axis of the i
tumbler pin bores. , '

11. A key as defined in claim 1 wherein the key

blade is of a generally flat shape with at least some
of the complementary bitting areas farmed in the edges.
12. A key as defined in claim 1 wherein the key
blade is of a generally cylindrical shape with at least
some complementary bitting surfaces formed in the fore
end.
I
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rotates until the conplenentary single slanted contact surfaces are in ful
contact wit-h each other. 2. At |east one tunbl er p|n and key for a cylinder

| ock, having inprovenents conprising; at |east o p surface
shaped t.o sl ope from adj acent one.side surface o mn“m"m
adj acent an opposite side surface of2the tunbl er pinctorprrovisde*a S|ngle
slanting contact surface, and at |east one key bl ade surface shaped

substantially- conpl ementary to the tunbler pin tip so that when the key
bl ade surface and-tunbler pin tip arc |£?i Ftla| parti al

th
bitted key surfags,w hl xeguss dofinAH ﬁiﬁ|& “ﬁﬁ%}%lghgf%s coﬁtact

surfaceixngEgge is of a generally cylindrlcal shapg with at least
'some complementary bitting areas formed in the side.
" 14. A key with a blank unconfigured blade to
produce the bitted keys of claim 1.

15. A method of rotating tumbler pins in tumbler*
pin bores of a cylinder lock by means of a configured
key, the method comprising; providing a surface on a
tiﬁ portion of a tumbler pin to slope generally from
one side edge to the other side edge of the tumbler
pin,_férming a surface on the key which is generally
complementary to the surface on the tip of the tumbler
portion, contacting the surfaces by inserting the key
in the lock and biasing one of the surfaces against the
other so that the tumbler'pin rotates until the

complementary surfaces are in full contact with each
other. '

shest
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I nto contact along the conpl enentary shaped key surface, thereby causing
the tunbler pin to rotate about its axis and be positioned to a proper
unl ocki ng position. 3. At | east one tunbler pin and key for a cylinder
| ock as defined in claim2 wherein the tunbler pin tip surface and key
bl ade surface are flat sloping surfaces ttyoughout their contact area.
11 4. At |east one tunbler pin and key for’ a cyl i nder

IMPROVED PIN TUMBLERS AND CORRESPONDING KEYS FOR CYLINDER
- LOCKS

ABSTRACT

A tumbler pin tip (14) -and key surface (16) are'configured so
that when engaged, the tumbler pin tip (14) fully and precisely
seats in the key bitting, and thus is rotationally positioned at
a predetermined location. The contacting surfaces (14, 16) are
generally sloped from one edge of the tumbler (and key surface)
to the other in taperfed form and the sloping surface may be flat
(18), concave (24), convex (26) or a combination as disclosed.

FIGURE la
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| ock as defined in claim?2 wherein at | east one of the surfaces is a curved
convex surface and the other of the surfaces is a curved concave surface.

5. At |easy one tunbler pin and key for a cylinder |ock as defined in claim
2 wherein at | east one of the sloping tunbler pin tips and cooperating key

bl ade surface is a curved convex surffgﬁ, and the other is partially
rf

concave in the central portion of the ace and is surrounded on both
si des by a shapet~—s+ee=petiteon A ot H-et—ptr d key for a

cylinder |ock as defi erein at |east one of the sloping
tunbler pin tips gQd ' |

W

]

FIG. Iq

FIG.If

FIG. le

FIG. Id

FIG. lc

FIG. Ib

A
FIG. la
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a curved convex surface with a pointed tip and the other is partially
concave is the central portion and is surrounded on both sides by a groove
bet ween the shaped side portion and central portion, the groove cooperating
with the pointed tip of the curved convex surface. 7. At |east one tunbler
pin and key for a cylinder lock as defjgied in claim2 wherein at |east one
of the sloping tunbler pin tips and cooperating key bl ade surfaces is a
flat sloping surface and the other surface has a flat central portion in
the sl oping center extending fromone surface to an opposite surface with
bevel | ed- shaped surfaces adjoi ni ng both edges of t@sflai central portion.

36

FI6. 2
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8. At least one tunbler pin and key for a cylinder | ock as defined in claim
2 wherein the key blade is of a generally rectangular shape with at | east
one of, the, conpl ementary shaped areas formed in at |east a top edge. 9. At

| east one tunbler pin and key for a cylinder lock as defined in claim 2
wherein the key blade is of a - C L M S 12 general |y rectangul ar
shape with at | east one of the 3/4
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conpl enentary. shaped areas formed i-n at- | east a side face. 100 At--Feast one
tunbl er pin and key for a cylinder lock as defined in claim2 wherein the
key blade js of a generally flat shape with at |east one of the

conpl enentary shaped areas forned in at |east a side face. 11. At |east one
tunbl er ‘pin and key for a cylinder |ogkas defined in clai'm10 wherein at

| east one of the shaped areas is at Ied%t one substantially .conical hole in
t he key- bl ade, the apex of the hole being offset fromthe | ocation of the
axis of a corresponding tunbler pin bore. 12. At |east one tunbler pin and
key for a cylinder lock as-defined in claim2 wherein the key blade is of a
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generafly f1 at shape with at |east some of the conplenentary blttlnama eas

xv0s

formed in the edges-La_gA\ﬁLg§§L~9?ﬁe£Enbler pin and key for a cyllnder
| ock as defined in claim2 wherein ey bIade'iF ofREp

cylindri cal
in the fore end. 14.

as defined in claim2 whefein thes
shape with at | east some conplenmentary bitting arqa

ler pin and keychor . a - Mo plged ...,
ey bl ade is of atggnqg¢j y

shape wi tM mmmﬂﬂﬂ[ﬂ npl ement ary m;m?%ﬁ%@% SmedsG

rh&i&g%mlm

ooooo

ag .la;srm e nthé S ﬁiepaged
E; aCL ’}"‘L{' S to vaged
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CLAIMS :

1. A method of rotating tumbler pins in tumbler pin
bores of a cylinder lock by means of a configured key, ‘the
method comprising: providing a surface on a tip portion of
a tumbler pin to slope generally from one side edge to the
other side edge of the tumbler pin to provide a single
glanted contact surface, forming a surface on the key which
is generally complementary to the single slanted contact
surface on the tip of the tumbler portion, contacting the
surfaces by inserting the key in the lock and biasing one
of the surfaces agaihst the other so that the tumbler pin
rotates until the complementary single slanted contact
surfaces are in full contact with each other.

2. At least one tumbler pin and key for a cylinder
lock, having improvements comprising; at least one tumbler
pin tip surface shaped to slope from adjacent one side
surface of the tumbler pin to adjacent an opposite side
surface of the tumbler pin to provide a single slanting
contact surface, and at least one key blade surface shaped
substantially complementary to the tumbler pin tip so that
when the key blade surface and tumbler pin tip arc in
initial partial contact, the bitted key surface will cause
the tumbler pin tip single slanting contact surface to move
into contact along the complementary shaped key surface,
thereby causing the tumbler pin to rotate about its axis
and be positioned to a proper unlocking position.

3.--At least one tumbler pin énd key for a cylinder
lock as defined in claim 2 wherein the tumbler pin tip
surface and key blade surface are flat sloping surfaces

throughout their contact area.
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4. At least one tumbler pin and key for a cylinder

lock as defined in claim 2 wherein at least one of the
surfaces is a curved convex surface and the other of the
surfaces is a curved concave surface.

| 5. At least one tumbler pin and key for a cylinder
lock as defined in claim 2 wherein at least one of the
sloping tumbler pin tips and cooperating key blade surface
is a curved convex surface, and the other is partially
concave in the central portion of the surface and is
surrounded on both sides by a shaped side portion.

6. At least one tumbler pin and key for a cylinder
lock as defined in claim 5 wherein at least one of the
sloping tumbler pin tips and cooperating blade surfaces is
a curved convex surface with a pointed tip and the other is
partially concave is the central portion and is surrounded
on both sides by a groove between the shaped side portion
and central portion, the groove cooperating with the
pointed tip of the.curved convex surface.

7. At least one tumbler pin and key for a cylinder
lock as defined in claim 2 wherein at least one of the
sloping tumbler pin tips and cooperating key blade surfaces
is a flat sloping surface and the other surface has a flat
central portion in the sloping center extending from one
surface to an opposite surface with bevelled shaped
surfaces adjoining both edges of the flat central portion.

8. At least one tumbler pin and key for a cylinder
lock as defined in claim 2 wherein the key blade is of a
generally rectangular shape with at least one of the -
complementary shaped areas formed in at least a top edge.

9. At least one tumbler pin and key for a cylinder

lock as defined in claim 2 wherein the key blade is of a
This is the replacement sheet
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generally rectangular shape with at least one of the

complementary shaped areas formed in at least a side face.

10. At least one tumbler pin and key for a cylinder
lock as defined in claim 2 wherein the key blade is of a
generally flat shape with at least one of the complementary
shaped areas formed in at least a side face.

11. At least one tumbler pin and key for a cylinder
lock as defined in claim 10 wherein at least one of the
shaped areas is at least one substantially conical hole in
the key blade, the apex of the hole being offset from the
location of the axis of a corresponding tumbler pin bore.

12. At least one tumbler pin and key for a cylinder
lock as defined in claim 2 wherein the key blade is of a
generally flat shape with at least some of the
complementary bitting areas formed in the edges.

13. At least one tumbler pin and key for a cylinder
lock as defined in claim 2 wherein the key blade is of a
generally cylindrical shape with at least some
complementary bitting surfaces formed in the fore end.

14. At least one tumbler pin and key for a cylinder
lock as defined in claim 2 wherein the key blade is of a
generally cylindrical shape with at least some

complementary bitting areas formed in the side.
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