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@ Reinforced shank plastic key.

& A molded plastics material key having a handle,
a shank and a bit and including a shank reinforced to
withstand torque applied through the head when
resistance to turning is encountered after the key is
inserted into a lock. The reinforcement can include
integrally molded thickening throughout the length of
the shank and extending at least partially onto the
handle, reinforcement embedded at least partially
within the key, a metallic reinforcing insert having an
extension from the handle into the shank, two re-
inforcing insert, or fibrous reinforcement material. A
key and holder combiantion is also provided.
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REINFORCED SHANK PLASTIC KEY CROSS-REFERENCE TO RELATED APPLICATIONS

This is a continuation-in-part of U.S. patent
application Serial No. 155,884, filed on February
16, 1988, which is a continuation-in-part of U.S.
patent application Serial No. 091,492 filed on Sep-
tember 3, 1987.

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

The present invention relates to molded plastic
keys, whether individual keys, or plastic cardkey
combinations on the order of the disclosure in my
U.S. Patent No. 4,677,835 dated July 7, 1987, and
is more particularly concerned with reinforcing
such keys against breaking at their shanks due to
extraordinary twisting stress applied through the
handles of the keys.

DESCRIPTION OF RELATED AR

Conventional metal keys for operating tumbler
locks such as in automobiles, building doors, ap-
paratus controls, and the like, have heretofore been
generally constructed throughout the shank and bit
portions, and generally the handles, or head portion
of a uniform thickness common with the bit thick-
ness. Molded plastic keys have also heretofore
been constructed of substantially uniform thickness
throughout their length similar to comparable metal
keys.

The key bit must be fairly snuggly fitted in the
key slot in the cylinder plug. Looseness of the bit
in the key slot might defeat proper engagement of
the lock tumblers in the key notches. On the other
hand, especially in the USA, to avoid difficuity in
quick insertion of the key bit into the slot, the
general practice has been to provide enlarged en-
trance dimensions. This results in the key shank
often having little if any torque support when sub-
jected to the considerable twisting stress which
may occur if for any reason there is resistance to
turning of the key in the lock. Such resistance may
be variously caused such as by faulty cutting of the
key notches, binding due to corrosion or icing, and
the like. The general tendency of the user, where
there is any such resistance to turning of the key in
the lock, is to apply traditional torque or twisting
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force to the key through its handle. Metal keys will
generally withstand such extraordinary twisting
stress.

In a normal U.S. automobile ignition or trunk
lock, only about three to sight inch pounds of
torque (IPT) are necessary to open the lock; non
U.S. automobiles typically require higher torques. A
normal uniform thickness molded plastic key will
withstand up to eight to nine IPT. [f greater torque
is applied there is danger of breaking the plastic
key shank. An average women can apply up to
seven to ten IPT and an average man can apply up
to ten to fourteen IPT. Therefore, there has been
some key shank breakage experienced in respect
to molded plastic keys having a substantially com-
mon thickness throughout their lengths.

Molded plastic keys have been disclosed in
U.S. patent of Donald F. Almblad No. 4,637,236,
and in U.S. Patent No. 4,677,835 of the present
applicant. In both of those patents the keys are
shown as of a common thickness throughout their
lengths.

By way of a typical disclosure of a metal key
and tumbler lock, U.S. Patent No. 4,656,851 is
referred to.

SUMMARY OF THE INVENTION

The present invention provides an improved
plastics material key and method of making same.
The plastics material key of the present invention
can be used alone, or it can be used in combina-
tion with means for holding the key, such as a
card-like holder. The improved plastics material
key of the present invention includes means for
substantially lessening the likelihood that the plas-
tics material key will break or fail when unusual
resistance or torque is encountered when the plas-
tics material key is utilized in a lock or the like.

To this end. the plastics material key includes
means for reinforcing the key. The means for re-
inforcing the key increases the strength of the key
over that of a key which is essentially only a plastic
duplicate of a standard metal key.

In an embodiment the means for reinforcing
the key includes a thickening of at least a portion
of the key. Although. in a preferred embodiment
portions of the shank are thickened. other areas of
the key may also be thickened.

In another embodiment, the means for reinforc-
ing is an insert which is embedded, at least par-
tially, in a portion of the key for reinforcing the key.
The insert functions to strengthen a portion of the
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key, e.g. the shank, when resistance or unusual
torque is encountered when the key is utilized to
actuate a lock.

The present invention also provides a means
for molding the rigid material into a plastic material
such as a key. In an embodiment, the means
includes a groove in the plastic material key that
allows an insert embedded therein to move within
portions of the plastic material as the plastic ma-
terial cools after molding. A method for so molding
a plastics material key is also provided.

The means for reinforcing the plastics material
key is so constructed and arranged that it does not
interfere or hinder the cutting of notches or slots in
the key that are necessary along at least one side
of the bit to actuate the tumblers of a lock. Accord-
ingly, the present invention provides a means for
reinforcing the key that does not hinder or hamper
some of the advaniages of a plastic material key.

For example, a plastics material key imay be easier

for a key cutter to cut than a corresponding metal
key. However, if a rigid insert were placed within
the plastics material key and extended along the
entire length of the key any advantages inherent in
the ability to cut a plastics material key would be
lost. Furthermore, the plastics material key pro-
vides a lightwsight key when compared to some
typical metal keys. An extending rigid member
throughout the entire length of the key would in-
crease the weight of the key and limit some of the
advantages of a plastics material key.

The present invention aiso provides a plastics
material key having a reinforcement member that
can be used with a variety of different keys. There
are a variety of different key blanks having different
shank and bit constructions with varying groove
configurations. The present invention provides
means for reinforcing plastics material key that can
utilized with a majority of the known typical key
structures.

An important object of the present invention is
to provide a new and improved molded key con-
structed from a plastics material which is streng-
thened against torque induced breakage of the
shank portion of the key.

Another object of the present invention is to
provide a new and improved molded piastic key in
which the shank portion is reinforced by a thicken-
ing.

A further object of the present invention is to
provide a new and improved molded plastic key
provided with a shank reinforcing insert.

A still further object of the present invention is
to provide a new and improved molded plastics
material key in which the shank is strengthened
through the addition to the plastic material of a
strengthening material.

In accordance with the principles of the present
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invention, there is provided a moided key con-
structed from a plastics material having a handle, a
shank and a bit, and in which the shank is re-
inforced against breakage due to unusual torque
applied through the key handle when resistance to
turning is encountered after the bit is inserted into
a lock.

There is also provided by the present invention
a new and improved method of making a shank
reinforced molded plastic key.

There is also provided an improved plastics
material key and key holder.

Other objects, features and advantages of the
present invention will be readily apparent from the
following description of preferred embodiments
thereof, taken in conjunction with the accompany-
ing drawings, although variations and modifications
may be effected without departing from the spirit
and scope of the novel concepts of the disclosure,
and in which:

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a plan view of a molded plastic key
blank embodying a reinforced shank according to
the present invention:;

Fig. 2 is an enlarged cross-sectional detail
view taken substantially along the line {I-il in Fig. 1;

Fig. 3 is an enlarged longitudinal sectional
detail view taken substantially along the line {ll-llt in
Fig. 1;

Fig. 4 is a generally schematic illustration of
the key of Fig. 1 located operatively within one
form of tumbler lock;

Fig. 5 is a plan view of a modified form of
molded piastic key embodying the present inven-
tion but having a somewhat shorter shank than in
the form of Fig. 1;

Fig. 6 is an enlarged transverse sectional
detail view taken substantially along the line VI-VI
in Fig. 5;

Fig. 7 is an enlarged longitudinal sectional
detail view taken substantially along the line VIi-VII
in Fig. 5;

Fig. 8 is a schematic illustration showing the
key of Fig. 5 in a typical tumbler lock;

Fig. 9 is a plan view of another modified
form of molded plastic key embodying a reinforced
shank according to the present invention;

Fig. 10 is an enlarged transverse sectional
detail view taken substantially along the line X-X in
Fig. 9;

Fig. 11 is an enlarged longitudinal sectional
detail view taken substantially along the line XI-XI
in Fig. 9;
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Fig. 12 is an enlarged side elevantional view
of the key in Fig. 9;

Fig. 13 is a perspective view of the reinforc-
ing insert present in the key of Fig. 9;

Fig. 14 is a plan view of a plastic card/key
combination embodying a key substantially accord-
ing to Fig. 9;

Fig. 15 is a sectional detail view taken sub-
stantially along the line XV-XV of Fig. 14;

Fig. 16 is a sectional detail view taken sub-
stantially along the line XVI-XVI of Fig. 14;

Fig. 17 is a plan view of the opposite side of
the combination piastic card/key combination of
Fig. 14;

Fig. 18 is a plan view of still another modi-
fied form of molded plastic key embodying a re-
inforced shank according to the present invention;

Fig. 19 is an enlarged fragmentary sectional
detail view taken substantially along the line XIX-
XIX in Fig. 18;

Fig. 20 is an enlarged longitudinal sectional
detail view taken substantially along the line XX-XX
in Fig. 18;

Fig. 21 is an enlarged fragmentary sectional
detail view taken substantially along the line XXi-
XXt in Fig. 18;

Fig. 22 is a plan view showing yet another
modified form of molded plastic key embodying a
reinforced shank according to the present inven-
tion;

Fig. 23 is an enlarged cross-sectional detail
view taken substantially along the line XXII-XXIH in
Fig. 22; and

Fig. 24 is an enlarged longitudinal sectional
detail view taken substantially along the line XXIV-
XXV in Fig. 22.

Fig. 25 is a plan view showing another em-
bodiment of the moided plastics material key em-
bodying a reinforced shank of the present inven-
tion.

Fig. 26 is an enlarged cross-sectional detail
view along line XXVI-XXVI| of Fig. 25

Fig. 27 is an enlarged cross-sectional detail
view along lines XXVII-XXVI of Fig. 25.

Fig. 28 is a plan view showing the insert that
is embedded in the key of Fig. 25.

Fig. 29 is a plan view of a plastic card/key
combination embodying a key substantially accord-
ing to Fig. 25.

Fig. 30 is a plan view showing another em-
bodiment of the molded plastic key embodying a
reinforced shank of the present invention with parts
broken away. .

Fig. 31 is a plan view of a plastic card/key
embodying another embodiment of the molded
plastics material key having a reinforced shank of
the present invention.
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Fig. 32 is a cross-sectional view of the mol-
ded plastics material key of Fig. 31 taken along
lines XOXXI-XOKKH of Fig. 31.

Fig. 33 is a cross-sectional view of the mol-
ded plastics material key of Fig. 32 taken along
lines XoXXI-XXXXII of Fig. 32.

Fig. 34 is a cross-sectional view of the mol-
ded plastics material key of Fig. 32 taken along
lines XXXIV-XXXIV of Fig. 32.

Fig. 35 is a perspective view of the rigid
insert embodied in the molded plastics material
key of Fig. 32.

Fig. 36 is a plan view of another embodi-
ment of a molded plastics material key having a
rigid insert of the present invention.

Fig. 37 is a perspective view of the rigid
insert embodied in the molded plastics material
key and insert of Fig. 36.

Fig. 38 is a cross-sectional view of the mol-
ded plastics material key of Fig. 36 taken along
lines XXXXVII-XOXX VI of Fig. 36.

Fig. 39 is a perspective view of another
embodiment of a rigid insert of the present inven-
tion.

Fig. 40 is a plan view of another embodi-
ment of a molded plastics material key and rigid
insert of the present invention.

Fig. 40a is a cross-sectional view of a por-
tion of the key of Fig. 40 taken along lines X>XXXa-
XXXXa of Fig. 40.

Fig. 41 is a perspective view of the rigid
insert embodied in the molded plastics material
key of Fig. 40.

Fig. 42 is a cross-sectional view of the mol-
ded plastics material key of Fig. 40 taken along
lines XOCKX1I-XXXXIN of Fig. 40.

Fig. 43 is a plan view of another embodi-
ment of a molded plastics material key and rigid
insert of the present invention.

Fig. 44 is a perspective view of a portion of
the rigid insert of the molded plastics material key
of Fig. 43.

Fig. 45 is a perspective view of another
portion of the rigid insert of the molded plastics
material key of Fig. 43.

Fig. 46 is a cross-sectional view of the rigid
insert embodied in the molded plastics material
key of Fig. 43 taken along lines XXXCXXVI-XOCKXVI of
Fig. 43.

Fig. 47 is a plan view of another embodi-
ment of a molded plastics materiai key having a
rigid insert of the present invention.

Fig. 48 is a perspective view of the rigid
insert embodied in the molded plastics material
key of Fig. 47.

- Fig. 49 is a cross-sectional view of the mol-
ded plastics material key of Fig. 47 taken along
lines XXXXIX-XXXXIX of Fig. 47.
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DETAILED DESCRIPTION OF THE PRESENTLY
PREFERRED EMBODIMENTS

Referring to Figs. 1-4, a one-piece molded
plastic key 10 is disclosed having a head or handle
11, typically of substantially greater width than an
integral shank 12 connecting the handle to a blade
or bit 13. In this instance, the bit 13 is of the type
which may have tumbler notches 14 cut along
gither or both edges, and for this purpose the
cross-sectional geometry of the shank and bit may,
as best seen in Fig. 2, be provided with longitudinal
rabbet grooves 15 providing thinner margins along
both edges.

llustratively, the key 10 has the shank 12 and
the bit 13 elongated for reception in a tumbler lock
17 (Fig. 4) having a tumbler barrel cylinder or plug
18 extending from a housing 19 defining a cham-
ber 20 of ample size to accommodate a spring-
biased flapper closure 21 which is adapted o be
pushed aside by the key from the dash position to
the full line position when the key is inserted
through an entrance 22. It may be noted that the
enfrance 22 affords ample clearance to facilitate
entry of the key therethrough for reception in a key
slot 23 which for practical reasons is fairly closely
dimensioned relative to the key bit 13. A tolerance
clearance of only about .005 inch is desirable be-
tween the bit 18 and the slot 23. An entrance 24
into the key slot 23 flairs towards its outer end in a
generally lead-in cam fashion to facilitate reception
of the key bit 13 into the slot 23. From this it will
be apparent that should there by extraordinary
torque applied through the handle 11 after the key
bit 13 has been introduced into the slot 23, there is
no torque support for the shank 12, although the bit
13 fits closely in the slot 28.

In order to equip the shank 12 against twisting,
torque-siressed breakage, the shank is reinforced.
By way of example, where there is ample lock
entrance clearance, e.g. as in Fig. 4, reinforcement
for the shank 12 may be advantageously provided
by an integrally molded thickening 25 of the shank.
Such thickening 25 is preferable effective through-
out the length of the shank from adjacent to but
clear of the proximal area of the bit 13 to be
notched. Thus, the thickening avoids interference
with close reception of the bit 13 in the key slot 23.
By preference the thickening 25 is effected about
020 inch on both faces of the shank 12 and
extends to at least a limited distance onto the
adjacent portion of the handle 11.

For utmost integrity of reinforcement, the thick-
ening 25 extends over substantially the entire width
of both the shank 12 and the portion of the handle
11 provided with the thickening. At the bit end of
the shank 12, the thickening 25 may end abruptly,
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as shown at 26 (Fig. 3) as close as practicable to
the area of the bit to be notched, so as to gain
maximum advantage the thickening for its reinforc-
ing function. Af the handle end of the thickening 25
it may taper for smoothness both at the sides and
at the handie end, substantially as visualized in Fig.
2 and 3. Although the thickening 25 could cover
the entire handle 11 on both faces of the handle,
that is not necessary and plastic material is saved
by having the thickening extend only partway onto
the remainder of the handle. In any event, the
thickening provides ample digital grip area for
transmission of torque to the reinforced shank.

It should be noted that in thickening the keys
of the present invention to provide reinforcement, it
may be desirable, in those instances where one is
able, to thicken the plastic key so that it is thicker
than a standard metal key. For example, where the
slot for receiving the key is sufficiently large, it may
be possible to thicken the plastic key so that it is
thicker than a standard metal key. It should also be
appreciated that although the shank is thickened in
some embodiments of the present invention, it is
not necessary to simply thicken the shank. For
example, the head and shank and blade can all be
thickened to the maximum extent permitted by the
lock.

In Figs. 5-8, a modified shorter molded plastic
key 27 is depicted having a handle 28, a short
shank 29 and a bit 30 of a suitable length for the
intended purpose. In this instance, the bit 30 has a
rabbet groove 31 along only one side providing a
thin longitudinal side area for receiving tumbler pin
notches 32. The key 27 is especially adaptable for
operating a tumbler lock 33 of the kind having an
escutcheon 34 providing an entrance with lead-in
surfaces 35 and 37 of wider dimensions than a key
slot 38 within the piug of the lock and into which
the bit 30 fits fairly snuggly.

Reinforcement of the key 27 against torque
breakage of the shank 28 is, similarly as described
in connection with the key 10 in Fig. 1, provided by
means of thickening 39 which stops short of the
notch 32 located in the bit 30 nearest to the shank.
In that portion of the thickening 39 which extends
over onto the handle 28 on each face of the key,
the thickening tapers toward the handle substan-
tially as shown. The thickening 39 on each face of
the key extends from side-to-side of the key as is
clearly evident in Fig. 6.

As illustrated in Fig. 5, the groove g that runs
along a portion of the length of the blade of the key
27, for indexing with internal configurations of a slot
of a tumbler, does not extend all the way to a head
end of the shank 29. This functions to reinforce the
shank 29 and make it stiffer. In this regard, it
should be noted that by terminating the groove g
prior o an end portion of the shank 29 one can
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reinforce a key having such a groove. Accordingly,
if desired, the shank of the plastic key can be
reinforced merely by shortening the length of the
groove without the necessity of making the shank
thicker than remaining portions of the key.

In the modification depicted in Figs. 8-13, a
reinforced shank molded plastic key 40 is provided
which is especially suitable for use with tumbler
locks that do not have the entrances into the key
slot of significantly larger cross sectional dimen-
sions than the key slot. Such tumbler locks are
especially prevelant outside of the U.S.A., particu-
larly, in automobile locks. To this end, the key 40
has a handle 41 which may be thicker than a short
shank 42 and a bit 43 of suitable length. The shank
42 and the bit 43 may have one or more longitudi-
nally extending coding grooves 44, and at least one
rabbet groove 45 along one longitudinal side of the
bit 43 providing a relatively thin longitudinal side
area 47 for having tumbler notches 48 cut therein
to enable opening an intended tumbler lock {(not
shown).

In order to provide reinforcement against
torque breakage of the shank 42 adjacent to the
handle, a highly torque resistant reinforcing insert
48 is embodied in the shank 42 and the adjacent
portion of the key handle. In a preferred construc-
tion the insert 48 comprises a thin hard metal
member, desirably a hard steel stamping including
a shank-reinforcing extension or finger 48 projec-
ting from a body 50 having a head portion 51 at
the opposite end from the finger 49. Rounded, i.e.
radiused, corners 51a on the head 51 and similarly
rounded corners 50a on the body 50 enhance
molded integrity of the plastic key 40 and the insert
48,

The reinforcing finger 49 is of a width and
thickness to be received in the shank portion of the
tumbler pin notch-receiving area 47. In width, the
finger 49 is desirably slightly less than the width of
the key area 47 so as to maintain integrity of the
shank portion 42 of the key relative to the key
handle 41 and the bit 43. The thickness of the
reinforcing finger 49 and the key area 47 is prefer-
ably identical, and the opposite faces of the finger
49 may be exposed as the opposite faces of the
area 47, whereby the finger 49 may be substan-
tially in direct torque force contact with the en-
france end of a tumbler lock key slot within which
the shank 42 is received after the bit 43 has been
fully inserted in the slot for operating the lock. The
length and terminal end of the finger 49 are cal-
culated o extend the maximum permissible dis-
tance into the shank and the shank end of the area
47, having regard to the nearest tumbler pin notch
48. To gain maximum extension, a slanted or ob-
lique terminal edge 49a is provided on the finger
49 {o afford a clearance relative to the nearest
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notch 48 that may be cut in the area 47. As best
seen in Fig. 9, the diagonal terminal edge 48a
terminates short of the place for the nearest notch
48, leaving a narrow separating portion of the area
47 between the edge 49a and the nearest notch
48. Through this arrangement interference from the
finger 49 with efficient cutting of the notches 48 is
avoided.

Desirably the body portion 50 of the insert 48
is dimensicned to be embedded within a stop
portion 52 of the handie 40 and which stop portion
abuts the outer end of a lock when the key shank
is fully received within a lock. The head end portion
51 of the insert 48 is dimensioned to be embedded
within the key handle 41 and is desirably of a
length which will occupy about half the length of
the handle, and is of a sufficient width for a thor-
ough torque iransmission connection between the
finger 49 and the area of the handle 41 which is
digitally grasped when turning the key 40 for op-
erating a lock.

As will be noted in Figs. 9-12, the flat insert 48
is substantially thinner than the key handle 41. The
shank 42, and the main thickness of the bit 43, and
the body portion 50 and the head portion 51 are
respectively sufficiently narrower than the stop por-
tion 52 and the handle 41, so that as moldably
imbedded in the handle 41 the insert is thoroughly
integrated in the handle. Such molded integration
and integrity of the key insert unit is enhanced by
having the handle 41 substantially thicker than the
insert 48.

Although the key 40 may be utilized indepen-
dently, it may also provide the key for a plastic
card’key combination as depicted in Figs. 14-17.
To this end, the key 40 is located within a com-
plementary recess 53 within a preferably generally
wallet size holder 54. Desirably the recess 53 is
located as conveniently near one side of the card
54 so that the remaining area of the face, or both
faces, of the card can be utilized for any desired
legends or indicia as schematically shown at 55.

For retaining the key 40 integrally with the card
54, integral muliidirectional hinge means 55 is pro-
vided comprising a unitary part of the moiding and
formed from the same material as the key and the
molded card, and integrally connecting an edge of
the key head or handle 41 to an edge of the card
54 in the recess 53. Desirably the hinge means 55
comprises a generally elongated element which
permits the key to be not only swung out of the
plane of the card 54 but also to be twisted relative
to the card on and about the hinge without break-
ing away from the card. In the preferred form. the
hinge 55 comprises a generally rod shaped ele-
ment which may be of cylindrical cross section and
is longer than its diameter. Although the hinge 55
may be of slightly smaller diameter than the thick-
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ness of the head 41, as best seen in Fig. 15 the
hinge diameter may be slightly greater than the
thickness of the card 54. A reinforcement extension
57 extends from the attached end of the hinge 55
onto the adjacent portion of the card 54 and is
connected to a reinforcing rib 58 which runs aiong
the edge of the card and stiffens the card in this
area against undue flexibility.

Referring now to Figs. 18-21, a reinforced
shank molded plastic key 60 is depicted which, in
general respects, is similar to the key 40 in Fig. 9,
but differs therefrom in that tumbler notching 48 is
effected along both edges of the bit. To this end,
the key 16 has a handle 61, a shank 62 and a bit
63. The bit 63 is symmetrical in cross section and
has along each longitudinal side a generaily rabbet
coding groove 64, and the grooves face alternately
relative to the opposite faces of the bit 63. Along
each of the grooves 64 thers is a longitudinal side
area 65 which is about haif the thickness of the
body of the bit 63. Tumbler notches 67 are adapt-
ed to be cut in the area 65.

Reinforcement against torque breakage of the
shank 62 is provided by a high torque resistant
reinforcing insert which is preferably in the form of
a steel stamping 68. A body portion 69 and a head
portion 70 of the reinforcing insert 68 are fully
embedded in the handle 61. For thorough interlock-
ing of the head portion 70 within the handle 61, a
transverse interlock slot 71 in the insert head 70
provides for a molded interlock 72 of the plastic
key handle.

In a preferred construction, the insert 68 is of a
thickness no greater than the thickness of at least
one of the notch-receiving areas 65 into which a
reinforcing extension in the form of a finger 73 of
the insert 68 projects from the insert body 69. As
best seen in Figs. 19 and 20, the finger 73 is so
aligned with the associated bit area 65 that op-
posite faces of the finger 73 are exposed at the
opposite faces of the areas 65 for similar reasons
as expressed in connection with the finger 49 in
Fig. 9. For adequate torque resistant strength in the
finger 73, it is preferably wider than the width of
the associated key area 65 and part of the finter is
therefore moldably accommodated within the adja-
cent portion of the body of the shank 62. Such
body-embedded portion of the finger 73 is desir-
ably the longer dimension of the finger where the
finger has, as shown in Fig. 18, a slanted or ob-
ligue terminal edge 74. Whether or not the terminal
edge 74 is oblique, it is desirably coined from
opposite faces of the finger, as best seen in Fig.
21, to provide tapered or bevelled surfaces leading
to the edge 74. This provides a thinner section for
the finger 73 adjacent to the edge 74, so that there
will be interlocking overlaps 77 of the molded plas-
tic material of the bit 83 in engagement with the
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tapered surfaces 75. This provides good anchorage
of the terminal end of the finger 73 within the
molded material of the finger and maintains sound
structural integrity of the moldably joined key 60
and the insert 68. '

As shown in Figs. 22-24, a key 80, similarly as
the keys 40 and 60 comprises a handle 81 which is
desirably thicker than a shank 82 and a bit 83, with
a metal reinforcing insert 84 embedded in the
handle and shank. A head end portion 85 of the
insert is embedded in the handle 81, with an inter-
lock slot 87 providing for a molded plastic interlock
88. From the head 85 projects an insert body 89
and, in this instance, a pair of spaced parallel
reinforcing fingers 90 and 91 project from the body
89 into the key shank 82. The finger 90 may be
slightly wider than the finger 91, and in the shank
area between the fingers may be a longitudinal
coding groove extending throughout the length of
the bit 83 as well as the shank 82. There may
additional longitudinal coding grooves 83 in the
shank 82 and running on along the bit 83. A flat
fongitudinal tumbler pin notch-receiving area 94
runs along the side of the bit 83 which is in
alignment with reinforcing finger 90. At the face of
the shank 82 which may make contact with an
entrance into a key slot in a lock with which the
key 80 may be used, the finger 90 as well as the
finger 91 have their face areas exposed as contact
surfaces. It may be observed that if it were not for
the coding groove 92, the two fingers 90 and 91
could be constructed solidly in one piece. This
emphasizes the versatility of the fingered reinforc-
ing insert concept for plastic keys.

Referring now to Figures 25-27, another em-
bodiment of a molded plastics material key 101 of
the present invention is illustrated. The key 101 is
somewhat similar to the key 60 illustrated in Figure
18 in that the bit 103 is symmetrical in cross
section and has along each longitudinal side a
generally rabbet coding groove 105, and the
grooves face alternately relative to the opposite
faces of the bit 103. Along each of the grooves
105, there is a longitudinal side area 107 that is
approximately half the thickness of the remaining
portion of the body of the bit 103. The side area
107 is so consfructed and arranged that tumbler
notches 109 can be cut therein.

Due to the consiruction of the molded plastics
material key 101, the shank 111 of the key is
susceptible to twisting and breakage due to torque
when the key 101 is inserted in the slot of a
tumbler and twisted and unusual resistance is en-
countered. The key 101 is especially susceptible at
the side areas 107 of the shank 111.

To reinforce the shank 111 against torque
breakage, a high torque reinforcing insert 113 is
provided. As illustrated in Figure 28, the insert 113
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includes a head portion 115 having an interlock slot
117. As discussed in detail below, the interlock siot
117 ensures that the insert is securely embedded
within the key 101.

The insert 113 further includes, extending from
the head 115, a pair of fingers 119 and 121. The
fingers 119 and 121 are constructed so that they
are offset from each other. To this end, the fingers
119 and 121 do not lie within the same horizontal
plane when the insert 113 is in a horizontal position
as illustrated in Figure 28. In the preferred embodi-
ment illustrated, one of the fingers 121 extends out
of a horizontal plane defined by the remaining
portions of the insert 113. As illustrated in Figure
27, this construction allows one of the fingers 119
and 121 fo be received within each side area 107
of the shank 111 when the insert 113 is embedded
in the key 101. Due to the construction of the key
101 the longitudinal side areas 107 do not line
within the same horizontal plane. Accordingly, if the
fingers 118 and 121 of the insert 113 were not
offset with respect to each other they could not
effectively be received within the side areas 107
when the insert 113 was embedded within the key
101. The construction of the insert 113 affords the
key 101. and specifically the shank 111, increased
resistance o torque breakage.

As illustrated in Figures 25-27, the insert 113 is
designed to be embedded in the key 101. To this
end, as previously stated, the head 115 of the
insert 113 includes an interlock slot 117. When the
insert 113 is embedded in the key 101, the inter-
lock slot 117 functions to ensure that the insert is
securely embedded therein. In this respect, the siot
117 allows the plastics material, from which the key
101 is constructed, to form a mold interlock within
the slot 117 securing the insert within the key 101.

in the embodiment of the insert 113 illustrated
in Figure 28, the fingers 119 and 121 of the insert
113 include extending flange portions 120 and 122,
respectively. The flange portions 120 and 122 of
the fingers 119 and 121, respectively, are of a
reduced thickness as compared to the remaining
portions of the fingers 119 and 121. The flange
portions 120 and 122 help to ensure that the insert
113 is secured within the key 101. In the preferred
embodiment illustrated in Figures 26 and 28, the
main portion of the fingers 119 and 121 has a
thickness that is approximately the same as the
side area 107 of the shank 111. Therefore, when
the insert 113 is embedded in the key 101. the top
and bottom surfaces of the fingers 119 and 121
may be exposed at the respective top and bottom
surface of the side area 107, or lie just below the
surface thereof. As illustrated in Figure 27, the
reduced thickness area of the flange portions 120
and 122 helps ensure that the fingers 119 and 121
are securely embedded in the key 101 by provid-
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ing an area that can interlock with the molded side
areas 107.

Because the plastic material from which the
key 101 is made will shrink, but the rigid insert 113
will not, especially if it is constructed from metal, it
is necessary to put a hole 131 and 133 at the end
portion of the legs 119 and 121. The holes 131 and
133 allow the plastic to shrink during the molding
process and the legs 119 and 121 will slide into the
holes. If no holes were provided, stress and warp-
ing of the key couid possibly occur.

Preferably, the insert 113 is constructed from a
substantially rigid material such as metal. However,
it will be appreciated that the insert 113 can be
constructed from any material that will reinforce or
afford increased strength to the key 101 and spe-
cifically the shank area 111. In a preferred embodi-
ment, the insert 113 is constructed from steei.

Molded plastics material keys of the kind de-
scribed can be formed from an acetal resin, com-
prising a polymerized formaidehyde formulation,
such as can be obtained from E... Dupont De
Nemours & Company under the trademark "Delrin
500".

As to the reinforcing inserts for the keys, suit-
able material comprises sheet steel stampings
such as cold rolled steel which can be hardened if
desired, or a C1095 spring steel annealed and
hardened tc 55-57 Rockwell prior to moiding in
place in the piastic keys.

Referring now to Figure 29, although the key
101 can be utilized independently and retained, if
desired, on a key ring or like retaining apparatus,
the key 101 can be part of a plastics material
card/key combination 151. To this end, the key 101
is located within a complementary recess 153 with-
in a substantially card shape holder 154. Although
only one key 101 is illustrated as being located
within the hoider 154 if desired two or more keys
can be located therein.

For retaining the key 101 within the card 154,
in the embodiment illustrated, integral multidirec-
tional hinge means 155 is provided. The hinge
means 155 includes a unitary part of the moiding
and is preferably formed from the same material as
at least a portion of the key 101 and card 154. The
hinge integrally connects an edge of the key head
123 or handle to an edge of the card 154 in the
recess 153.

Preferably the hinge means 155 comprises a
generally elongated element that permits the key
101 to not only be swung out of a plane of the card
154 but also to be twisted relative to the card, on
or about the hinge means 155, without breaking
away from the card 154.

In the preferred embodiment illustrated, the
hinge means has a generally rod shaped element.
To stiffen the card 154, in the embodiment illus-
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trated, the card includes a reinforcement extension
157 that extends from the atfached end of the
hinge 155 onto an adjacent portion of the card 154
and is connected to a reinforcing rib 158 that runs
along the edge of the card.

It should be noted that although in the embodi-
ment illustrated, the key 101 is secured to the card
154 by hinge means 155. Other means of retaining
the key 101 to the card 154 can be utilized. For
example, the key can be removably secured to the
card so that it can be removed from the card and
then later securely replaced back within the recess
of the card.

Referring now to Figure 30, another embodi-
ment of the present invention is illustrated. In this
embodiment, the key 161 is not only constructed
from a plastics material but also includes a fibrous
reinforcement 162 molded therein. The fibrous re-
inforcement 162 adds strength to the key 161, and
specifically the shank 163 of the key. The fibrous
reinforcement provides a resistance to torque
breakage when the key 161 encounters resistance
when it is inserted in a lock and twisted. Examples
of some fibrous reinforcement material that can be
utilized to strengthen the key 161, and specifically
the shank 163, include: Kevlar aramid fibers; car-
bon fibers; glass fibers; thermoplastic fibers, such
as polyester and nylon; and hybrid composites
such as aramid/carbon, aramid/glass,
aramid/carbon/glass, and carbon/glass. The fibers
can be directionally oriented or randomly oriented
depending on the molding process chosen for con-
structing the key 161.

Carbon fibers are especially useful due to their
high-strength and high modulus. Futhermore, car-
bon fibers can be molded into the plastic key 161
through injection or compression molding as well
as by lamination. Glass fibers also are useful in
that plastic material reinforced with glass fibers
exhibit high strength-to-weight ratios and dimen-
sioned stability. Similarly, glass fibers can be pro-
vided as a laminate or through compression or
injection molding. Thermoplastic fibers are particu-
larly useful especially in those areas of high-shear
processing such as in injection molding processes.
The hybrid compounds are especially useful due to
their light-weight, higher modulus, compressive
strength, and flexural strength, and high impact
resistance and fracture toughness. Furthermore,
some of the hybrids have very good processing
characteristics. '

Referring now to Figs. 31-35, a further embodi-
ment of the key and means for reinforcing is illus-
trated. As illustrated in Fig. 31, the key 201 can be,
if desired, part of a plastics material card/key com-
bination 251. To this end, the key 201 is located in
a complementary recess 253 within a substantially
card-shaped holder 254. Of course, although only
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one key 201 is illustrated as being located within
the holder 254, if desired, two or more keys can be
located therein.

For retaining the key 201 within the card 254,
in the embodiment illustrated, an integral multi-
directional hinge means 255 is provided. The hinge
means 255 includes a unitary part of the molding
and is preferably formed from the same material as
at least a portion of the key 201 and the card 254.
The hinge means 255 integrally connects an edge
of the key head 233 or handle to an edge of the
card 254 in the recess 253. Preferably, the hinge
means 255 comprises an elongated element that
allows the key 201 to be swung out of the plane of
the card 254 and also twisted relative to the card
without breaking away from the card. Although the
key 201 is illustrated in this embodiment as being
secured to the card 254 by hinge means, other
means of retaining the key to the card can be
utilized.

As illustrated, the key includes a head portion
215, shank portion 211, and a bit portion 203. A
rigid insert 213 is embedded within portions of the
head 215 and shank 211 of the key 201. The rigid
insert 213 reinforces the shank 211 against break-
age due to torque when the key 201 is inserted in
a slot of a tumbler and twisted and unusual resis-
tance is encountered.

The rigid insert 213, as specificaily illustrated
in Fig. 35, includes a body portion 214 that in-
cludes two offset sides 241 and 243 that are con-
nected by a center portion 245. The offset sides
241 and 243 are constructed so that they lie in
different planes with respect to a thickness of the
shank 211. This allows the side members 241 and
243 of the rigid insert 213 to be located in different
thickness planes of the key 201, and specificaily
the shank 211. An advantage of this construction is
that it allows the rigid insert 213 to be located in a
key, such as that illustrated in Figures 31-34, that
includes a groove 248 running along at least a
portion of the length of the bit 203. Such grooves
are especially common in house keys.

Referring to Fig. 32, the key 201 includes an
opening or slot 271 in the head 215 thereof. The
slot 271 provides two functions. In molding the key
201, the slot 172 functions to provide a shelf for
supporting the rigid insert 213 within the mold prior
to, and during, the molding of the plastics material
around the rigid insert 213.

Furthermore, the slot 271 provides means for
stress relieving the key 201 during the molding
process. During the molding process, the plastics
material as it cools shrinks. For example, "Delrin”
will shrink up to approximately 2%. If the rigid
insert 213 is a metallic material, or other material
that does not correspondingly shrink during the
cooling process, and a stress relief means was not
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provided, the rigid insert could cause the resultant
key to warp. Accordingly, in the embodiment illus-
trated, means are provided for siress relieving the
rigid insert 213 as the plastic of the key shrinks.

The slot 271 functions to stress relieve the key
201 by providing an opening or path through which
the rigid insert 213 can move as the plastics ma-
terial shrinks. Accordingly, as the plastic shrinks,
the rigid insert 213 will be forced upwardly into the
slot 271 substantially preventing the key 201 from
deforming. As illustrated in Figure 40a, if desired
the slot 271 does not have to extend through the
thickness of the key but can be a groove that does
not extend through the entire thickness of the key.

As illustrated in Fig. 35, the side members 241
and 243 of the rigid insert 213 are offset from each
other from a front end to a back end of the rigid
insert 213. This provides a means for ensuring that
the rigid insert 213 easily slides, or moves, upwar-
dly, towards the head 215 of the key 201 within the
plastics material as the key cools after moiding.

As illustrated in Fig. 35, the front end of the
rigid insert 213 includes a flange 273 having a
reduced cross-sectional thickness. The flange 273
insures that an interlock fit is produced between
the rigid insert 211 and the plastics material of the
key 201. As illustrated in Fig. 32, in certain em-
bodiments of the rigid insert 213, at least a portion
of the rigid insert 213 may be coplanar. or approxi-
mately coplanar, with a plane of the bit 203. Ac-
cordingly, to ensure that the rigid insert 213 is
locked within the shank 211 and bit 203 of the
plastics material key 201, the reduced cross-sec-
tional thickness flange 273 is provided to afford an
interlocking fit.

Due to the offset construction of its sides 241
and 243, the rigid insert 213 illustrated in Figs. 31-
35 has been found to be especially adapted for use
in a house key.

Referring now to Figs. 36-38, a further embodi-
ment of a molded plastics material key and re-
inforcing means of the present invention is illus-
trated. As illusirated, again, the plastics material
key 301 includes a head portion 315, shank portion
311, and bit portion 303. A rigid insert 313 for
reinforcing the shank is embedded within a portion
of the head 315 and the shank 311 of the plastics
material key 301. As further illusirated, as in the
previous embodiment, the head 315 includes a slot
371 or hole that provides means for supporting the
insert 313 during molding. The slot 371 further
functions to provide means for stress relieving por-
tions of the key adjacent the insert 313 so that the
key 301 does not substantially deform as the plas-
tics material of the key cools after molding.

The embodiment of the rigid insert 313 iilus-
trated has as a substantially Z-shaped cross-sec-
tion. To this end, the rigid insert 313 includes a
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body protion 314 having extending side portions
341 and 343 having a reduced cross-sectional
thickness. These side portions 341 and 343 are
located in planes offset from each other with re-
spect to a thickness of the shank 311. Accordingly,
the side portions 341 and 343 can be received
within reduced thickness offset side portions 319
and 321 of the molded plastics material key 301.
This construction allows the rigid insert 313 to be
utilized with keys that have longitudinal side areas
that do not lie within the same horizontal plane. As
illustrated, the offset side portions 341 and 343
extend all the way from one end of the rigid insert
313 to approximately a second end allowing the
insert relatively easy movement into a portion of
the slot 371 during the shrinking of the plastics
material of the key 301 after molding.

Referring to Fig. 37, as illustrated, preferably,
the rigid insert 313 includes an extending flange
portion 373. As in the previously discussed em-
bodiment, the flange 373 provides an interlock with
the plastics material of the key 301. Again, be-
cause in certain embodiments of the key 301 and
rigid insert 313, the extended side portions 341 and
343, or body portion 314 of the rigid insert, may be
coplanar, or approximately coplanar, with a portion
of the bit 303 of the key 301, the flange 373
ensures that the rigid insert 313 is secured within
the key.

In the embodiment illustrated, the flange 373
includes a semi-circular cut-out portion 374. The
semi-circular cut-out portion 374 is utilized to at
least partially receive a locater pin that allows the
rigid insert 313 to be securely positioned within the
mold cavity during the molding process of the key
301.

Due to its construction, the rigid insert 313
illustrated in Fig. 37 has been found to function
satisfactorily in at least certain types of automobile
keys.

Referring now to Fig. 38, a further embodiment
of the rigid insert 413 is illustrated. In this embodi-
ment, the insert 413 includes a body member 414.
However, in conirast to the rigid insert 313 illus-
trated in Figs. 36-38. the body member 414 does
not include side portions having a reduced cross-
sectional thickness, lying in different planes. In-
stead. the sidewalis 441 and 443 of the insert 413
lie in the same thickness plane. In certain applica-
tions, it may be desirable to use such a rigid insert
414,

As illustrated. at a front of the rigid insert 413,
a semicircular cut-out portion 474 is provided.
Again, the cut-out portion 474 provides means for
cooperating with a locater pin to position the rigid
insert 413 within a mold cavity.

Referring now to Figs. 40-42, a further embodi-
ment of the molded plastics material key and
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means for reinforcing the key of the present inven-
tion is iilustrated. In this embodiment, the rigid
insert 513 is somewhat similar to the rigid insert
313 illustrated in Figs. 36-38, but differs in that the
width of the rigid insert 513 is smaller than that of
the rigid insert 313 of Fig. 37. As illustrated, the
center portion of the insert, the thickest portion, has
a substantially smaller width than the center portion
of the rigid insert 313 of Fig. 37.

The rigid insert 513 illustrated in Figs. 40-42 is
useful in certain applications whersin the thickest
portion of the shank 511 of the key 501 is not
great, and accordingly, the thickest portion of the
insert must also be limited. To provide a viable
insert, the rigid insert 513 has a somewhat Z-
shaped cross-sectional construction with an offset
center. This allows the rigid insert 513 to be used
with keys 501 having a small cross-sectional thick-
ness. As illustrated, the rigid insert 513 also in-
cludes, at an end thereof, a semicircular cut-out
portion 574 for receiving a locater pin of a moid
cavity.

As illustrated in Fig. 40a the key 501 includes
means for stress relieving portions of the key adja-
cent the insert 513. The means includes a groove
571 that does not extend through the entire thick-
ness of the key 501.

Referring now to Figs. 43-46, a further embodi-
ment of the molded plastics material key and
means for reinforcing of the present invention is
illustrated. The key illustrated in Fig. 43 has a
construction somewhat similar to the construction
of a key sold in Japan as the Miwa key. The Miwa
key is constructed to cooperate with a lock and
tumbler wherein although the sides of the bit ac-
tuate the tumbler, as in a typical key and lock
construction, only the tip of the bit actuates the
lock. Accordingly, it is necessary for a plastics
material key, that is to be used on such locks, to
be reinforced at the top portion 612 of the key 601,
as well as the shank 611, to ensure that the tip
does not break if unusual torque or resistance is
encountered as the tip actuates the lock.

To this end, the rigid insert 613 of the embodi-
ment of the present invention illustrated in Figs. 43-
46 is preferably of a two piece construction. The
first portion 616 of the rigid insert 613 is embedded
within portions of the head 615 and shank 611 of
the key 601. Again, a slot 871 is provided in the
head 615 of the key 601 for stress relieving por-
tions of the key 601 adjacent the rigid insert 613
and for providing a shelf for the rigid insert 613
during molding. As illustrated, the rigid insert 613
has a somewhat omega cross-sectional shape that
corresponds to the cross-sectional shape of por-
tions of the shank 611 and bit 603 of the key 601:™

Located at a tip 612 of the bit 603 of the key
801 is a second portion 620 of the rigid insert 613.
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This portion 620 of the rigid insert 613 reinforces
the tip of the key to prevent the tip 618 from
breaking due to any torque that is exerted on the
tip 618 when the tip 618 actuates the lock. Again,
the second portion 620 of the rigid insert 613 has a
cross-sectional shape that substantially corre-
sponds to the cross-sectional portion of the tip 612
of the bit 603 within which it is received. Prefer-
ably, the second portion 620 of the rigid insert 613
is embedded in a portion of the bit 603 wherein the
sides of the bit are not notched.

Referring now to Figs. 47-49, another embodi-
ment of the molded plastics materiai key and re-
inforcement means of the present invention is illus-
trated. The rigid insert 713 of this embodiment is
somewhat similar to the embodiment illustrated in
Figs. 25-27. To this end, the rigid insert 713 in-
cludes a body 715 having legs or fingers 719 and
721 extending therefrom. The fingers 719 and 721
have a reduced cross-sectional thickness when
compared to a thickest part of the rigid insert 713.

In this embodiment, the fingers 719 and 721 of
the rigid insert 713 extend from one end of the
rigid insert to the head 722 of the rigid insert 713.
Thus, the rigid insert 713 includes a reduced cross-
sectional portion that extends from one end of the
rigid insert to the head end. This allows the rigid
insert to more easily slide or move within the
plastics material during the sealing process and
accordingly, substantially reduces the risk that the
key will warp or distort during the cooling process.

From the foregoing it will be apparent that the
present invention provides means that afford sub-
stantial reinforcement protection against torque
damage to the critical areas of the molded plastic
keys.

Although the teachings of my invention have

herein been discussed with reference to specific
theories and embodiments, it is to be understood
that there are by way of illustration only and that
others may wish to utilize my invention in different
designs or applications.
The features disclosed in the foregoing description,
in the claims and/or in the accompanying drawings
may, both separately and in any combination there-
of, be material for realising the invention in diverse
forms thersof.

Claims

1. A molded plastics material key, preferably
for substantially duplicating a metal key, character-
ized by a bit end dimensioned to be received
within a bit receiving slot of a lock, preferably a
tumbler lock;

a head having surfaces for applying a turning
torque to the key; and
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a shank, intermediate the bit and the head, prefer-
ably having portions that are thicker than corre-
sponding portions of the metal key for reinforcing
the key against breakage.

2. The moided plastics material key of claim 1
characterized in that
the portions that are thicker exiend throughout sub-
stantially the length of said shank and continue for
at least a limited distance onto the adjacent portion
of said head.

3. The molded plastics material key of claim 1
or 2, characterized in that
the key includes at least one rigid insert, preferably
molded into portions of the key, for reinforcing the
key.

4. The molded plastics material key of claim 3,
characterized in that
the key includes means for stress relieving portions
of the key adjacent the insert (s} during cooling
after a molding process to substantially reduce
deformation of the key.

5. The molded plastics material key of claim 4,
characterized in that
the insert is molded into a portion of the shank and
the head.

6. The molded plastics material key of claim 4
or 5, characterized in that
the means for stress relieving is an aperture.

7. The molded plastics material key of claim 4
or 5, characterized in that
the means for stress relieving is a relieving groove
adjacent a portion of the insert.

8. The moided plastics material key of any of
the preceding claims, characterized in that
said key includes a fibrous reinforcement material.

9. A molded plastics material key, particularly
according to any of the preceding claims, char-
acterized by:
a key blank with a head end for applying a turning
torque and a projecting lock actuating portion;
the head end and the actuating portion being mol-
ded of plastics material;
at least one metal reinforcement member substan-
tially embedded as an insert partially in said head
and partially in said actuating portion;
said actuating portion having a non-uniform cross-
section intermediate its side edges with a portion
thereof being a minimum thickness and other por-
tions thereof being of greater than minimum thick-
ness; and
said insert having a maximum thickness which is
greater than said minimum thickness with the maxi-
mum thickness of the insert being spaced laterally
from the minimum thickness area of said actuating
portion.
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10. The molded piastics material key of claim
9, characterized in that
the insert includes a head portion and at least one
finger that extends from the head portion.

11. The molded plastics material key of claim 9
or 10, characterized in that
the insert includes portions thersof that are offset
with respect to each other.

12. The molded plastics material key of any of
claims 9 - 11, characterized by
means for stress relieving portions of the key adja-
cent the insert during a cooling after molding to
substantially reduce deformation of the key.

13. The molded plastics material key of any of
claims 9 - 12, characterized in that
the insert has portions thereof having a substan-
tially Z-shaped cross-sectional shape.

14. The molded plastics material key of claim
13, characterized in that
the offset portions have a reduced cross-sectional
thickness.

15. The molded plastics material key of any of
claims 9 - 14, characterized by
a card for retaining the key, the key and card being
molded in situ.

16. A molded plastics material key according
to any of the preceding claims, characterized in
that the bit end includes side portions to be cut to
create tumbler actuating portions; and that the rigid
insert (s) is'are embedded in the key and extending
into the shank and terminating at a point less than
the length of the bit end.

17. The molded plastics material key of claim
16, characterized in
that the rigid insert is embedded in a portion of the
head and shank.

18. The molded plastics material key of claim
17, characterized in that
at least one of the inserts has a cross-sectionai
shape that is substantially similar {o the cross-
sectional shape of a portion of the key.

19. The molded plastics key of any of the
preceding claims, characterized in that
the key is secured to a card-like holder.

20. A method for making a key, particularly
according to any of the preceding claims, char-
acterized by the steps of:
molding a plastics material to create a plastics
material key that substantially duplicates a metal
key having a bit end. a head. and a shank inter-
mediate the bit and the head. and
reinforcing the plastics material key by thickening
at least a portion of a shank of the plastics material
key with respect to a corresponding portion of the
shank of the metal key.

21. The method of claim 20, characterized by
the step of molding the plastics material key in-situ
with a generaily card shaped key holder having a
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key accommodating recess for receiving the key,
and means for removably securing the key in the
recess.

22. A method of molding of making a plastics
material key, particularly according to claim 20 or
21, characterized by the steps of:
placing a rigid insert in a mold cavity;
molding a plastics material around the insert; and
providing means for allowing the rigid insert to
move with respect to portions of the plastics ma-
terial during a cooling of the plastics material after
molding.
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