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Met hod of Making Binetallic Coins or Blanks

Field>of Invention The present invention relates to the
manuf act ure of,oRLAELA! |1 ¢ coins of the type having a cshbéalsldsoo

di sposed core f?on1one metal or alloy, and an 5 annul ar outer nenber
fromanother netal or alloy, the two being bonded to each ot her by

pl astic deformati on under pressure. One of the serious

probl ens associated with the production of this type of coins is in
that the bond between the core and the outer portion of the coin coul d

be insufficient, particularly with respect to preventing axial displacenent

o even removal of MgGHI® ot WiEKING Bikelaht Edlh8%r Blanks

Field of Invention

The present invention relates to the manufacture of bimetallic coins of

the type having a centrally disposed core from one metal or alloy, and an

5 annular outer member from another metal or alloy, the two being bonded to
each other by plastic deformation under pressure.

One of the serious problems associated with the production of this type
of coins is in that the bond between the core and the outer portion of the coin
could be insufficient, particularly with respect to preventing axial displacement

10 or even removal of the two sections from each other.

Prior Art

To this end, many solutions have been suggested in prior art. For
instance, United States Patent No. 632,938 (Greenburg) provides a reverse-
bevelled inner edge on the annular member. A thicker and softer cylindical

15 insert is positioned within the opening and is compressed such that the softer
excess material of the insert flows over the bevelled edge of the annular
member.

Japanese published application {Kokai) No. 58-3743 (Hisanobu) discloses

a coin structure including a peripheral groove and key joint between the two

20 elements. This is an expensive proposition requiring a complex manufacturing

procedure which is particularly difficult if a very large number of coins is to be
produced.



To this end, many sol uti ons have been suggested in prior art. For
instance, United States Patent No. 632,938 (G eenburg) provides a reverse-
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t he annul ar nenber . Japanese published application
(Kokai) No. 58-3743 (Hi sanobu) discl oses a coin structure including a
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of thelnsert mnting, plastic flow of materiral takes place
fromthe ri dgmarmf@cturﬁa grooves in the external ring.

Eur opean Patent Application No. 678,251 in the nane of Kim (Poongsan
Corporation) describes a binetallic coin and nethod of 10 producing the
sane. The net hod i Ganadies Patamtniloa ﬂi‘tﬁﬁ b8 dielpodspraposés an irgedmking’s

I (r)];rr:ag sgpt t Pglagrl%ﬂggr?\fpg {tﬁ@hﬂpﬁbe fasﬁ{rg 'a>tongu %tndgélrowg which is fof: SE 6 of
apply in a mass production due to relative complexity of the structure. In this
10 case, the outer ring has a circumferential tongue disposed ailong its interior on
which is provided a series of teeth. The softer material of the insert is forced
under pressure over the tongue and teeth. The tongue prevents axial separation
of the elements while the teeth prevent relative rotational movement
therebetween.

15 The coin shown in Canadian Patent No. 1,317,746 (Lasset et al.) is
likewise coniplex and expensive to produce. Here, one of the elements, the
harder inner member, is provided with a series of cavities into which the

material of the softer outer ring is forced to flow by the minting operation.

A somewhat similar structure is disclosed in Canadian Published Patent

20 Application No. 2,092,941 (Seuster et al.), where continuous or discontinuous

grooves are proposed to be made in the edge portion of the core to receive

impact forced flow of material of the outer ring. As in the preceding example,

the provision of the cavities in the periphery of the inner core would be very

expensive as it would require special tools. The difference between the inner

25 diameter of the outer ring and the outside diameter of the core is relatively

small. This often gives rise to difficulties when it is desired to feed the cores

into the rings at a high speed as too many core blanks do not reach their
position in the centre resulting in a high frequency of press stoppage.
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Eur opean Patent Application No. 080,437 (Instituto Poligraphico E 15
Zecca Dello Stato) al so describes a binetallic conposite coin blank
having an insert and an outside ring. The specification requires that the

i nside wal | Qlobhsy@ut si de ring has protruding teeth whi ch p@idXoébuBoo
interference for locking the ring wwth an insert.

2a

The common drawback of methods known from prior art is that they are
not well suited for use in the production of thin coins having a thickness in the
range of about 1.0 mm to about 1.5 mm. In addition, their structures gives rise
to problems relating to the accurate and consistent placement of the cores

5 within the outer members, particulariy during high speed minting operations.

Summary of the Invention

It is an object of the present invention to advance the art of coin making
by providing a method, a blank and a ¢oin so structured that it is relatively
inexpensive to produce and at the same time presents a reduction of

10 occurrences of missed placement of the core into the opening of the annular
ring of the coin in a fast speed mass production.

It is another object of the invention to provide a method and structure of

a blank and of a coin particularly—but not exclusively—suited for the

manufacture of thin coins typically having a thickness of about 1.0 mm to

15 about 1.5 mm. Preferably, but not necessarily, the core member is circular and
is disposed generally centrally of the outer member.

In general terms, and viewed in one aspect of the present invention, there
is provided a method of making a bimetallic coin, token, medal or the like,
comprising the steps of:

20 (a} providing an outer member from a first metal alloy, the outer member
including:

{i) generally parallel, opposed face sections spaced apart a
predetermined distance corresponding to the initial thickness of
the outer member;

25 (il  an inner edge defining an opening in the outer member; and

{iii) an outer edge;



WO -97/ 20701 PCT/ CA96/ 00800
‘The conmon dr awback of nethods known fromprior art is that they are

not well suited for use in the production of thin coins having a thickness
in the range of about 1.0 nmto about 1.5 nm In addition, their
structures gYQ8€0M9ise to problens relating to the acd&FAA6A0800

consi stent placenent of the cores 5 within the outer nenbers,
particularly during high speed m nting operations.

Summary of t h?t()j)' NVEREVidiRg a core member from al SecdndARbeN lalley différeRt BB the
I nvention to advance the art of coin naki ngi provi di ngka net hod, a

b
bl ank and a coin srsitpeial e thesecond metsl allay Pﬁ@%ﬂ"a'def thap &he 8Rstirpetal o
produce and at theof@yTBy'd BRABIFAFEP rdlathRILROLAL tRE cble inclliding! ences of

m ssed pl acenent o e core into the opening o e annu ring of
the coin in a fast (ispecgensslly pparailel i onposed face portions t spacedn@pael a

bj f the | i ! h Lo )
ot o o i particul aPrenefMEP aedifie Gl abobird £ M irfial thickn8ss?bf"

manuf act ure of thin coithe dorpinterhber, leach fapecpdriion haeing aperigheual rino Gvhich t o

b : f bl.y, b L1y, .th '
circular and - is oi SHEBUN BcHerRITEEh BaPnGe ABaVR. RS fePeRE dpCe
portion; :

{ii) a peripheral edge extending outwardly between the rims, the outer
10 edge having a predetermined cross-sectional shape;

(i) there being a predetermined spacing between the peripheral edge
of the core member and the inner edge of the outer member,
adapted to allow a closely spaced but free placement of the core
member in the opening;

15 (c) placing the core member in the opening; and
{d) plastically bonding the core member and the outer member together by
plastically deforming by pressure the core member and the annular
member to cause the outwardly extending peripheral edge of the core
member to penetrate radially into the inner edge section of the outer
20 member.

tn another aspect, the invention provides a method of making a bimetallic
. coin, token, medal or the like, comprising the steps of:
(a) providing an outer member from a first metal alloy, the outer member
including: _

25 i) generally parallel, opposed face sections spaced apart a
predetermined distance corresponding to the initial thickness of
the outer member;

(i)  an inner edge defining an opening in the outer member; and
{iiil  an outer edge;
30 (b) providing a core member from a second metal alloy different from the



In general terns, and viewed in one aspect of the present invention, there
i's provided a nethod of NMAkiGgeduwll allic coin, token, nedal or the |ike,
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metal all oy, “ﬁe g menber I ngl udi ng: PCT/CA9¢700800
general ly parall®el’, opposet ‘ s—sfphced apart a

predeterm ned di stance corresponding to the initial thickness of

t he outer nenber; 25 (ii) an inner edge defining an opening in the
outer nenber; and first metal allpy, the secondmatakallpy:being harder than the first metal
3 WO 97/ 20¢ .

PCT/ CA96/ 00800 a"%% KJY ap Jegst gbout 8 points on the RIOT scale, the core member
al loy different frorhaviveg generally parélielstoppeised fadeoportions ssnased aped| a

al l oy being harder than the. first netal . l.] o j,ned
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opposed faceg porti onmefibatatieafitialthickness of the core membercsing sobstadtiallysthence
corresponding to the initia t he core nenber,

t hi.ckness of .
each face portion haSAWMg a8 té%r"?‘ﬂﬂéhéﬂ%‘"ﬁ'?’n"\f/\m?:ﬂ“ter member; ext ends a
predet ernm ned digt anGRniRg ¥e tbfe MBATMRF th f6rmh Aakeperipheral edge of predefedminiedn;

cross-sectional shape, the peripheral edge including rim portions at or

near the periphery of both face portions of the core member, the
10 peripheral edge extending outwardly to an outermost portion with the
thickness of the peripheral edge decreasing from the rim portions to the
outermost portion, there being a predetermined spacing between the
outermost portion of the peripheral edge of the core member and the
inner edge of the outer member, adapted to allow a closely spaced but
15 free placement of the core member in the opening;
(d) placing the core member in the opening; and
{e) plastically bonding the core member and the outer member togethef by
plastically deforming by pressure the core member and the annular
member to cause the outwardly extending peripheral edge of the core
20 member to penetrate radially into the inner edge section of the outer
member.

In another aspect but still defined in general terms, the invention
provides, for use in making a bimetallic coin of the type having an outer
peripheral portion from a first alloy and an inner core from a second alloy, the

25 second alloy being harder than the first alloy by a predetermined relative
amount, the inner core including:
{i) a generally ﬂat,= first face portion and an opposed, generally flat, second
face portion;
(il  the first and second face portions being spaced apart a predetermined
30 distance corresponding to the initial thickness of the inner core;
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(i1) a peripheral edge extending outwardly between the rins, the outer 10
‘edge having a predeterm ned cross-sectional shape; (ii1) there
bei ng a predeterm ned spaci ng between the peripheral edge

of the core nenber and the inner edge of the outer nenber, -

adapted to YUl osely spaced but free placement of t FETEAE00800

menber in the opening; 15 (c) placing the core nenber in the opening; and
(d) plastically bonding the core nenber and the outer nenber together by

pl astically degforni ] > .
e oL 90D Bl ALY A BB oS0 iR Bt
menber to penetr at erasgciestippali shape.hdhe nperipkerge edget iingludingt Ny gArdpneo

menber . . exteh@iﬁ‘@%ﬂﬁérdﬁgﬁgﬁte’ prrééﬁag\ew of Bhlgpﬁq%;ﬁfjggﬁé of the Hi'\%ﬂ o of

making a binetallic or t onprising t
steps of: (aporepr ovi di ng an outer nmenber froma first metal all oy,
the outer nenber i ncl udi ng: 25 (i) generally parallel,
opposed face sections spaced apart a pr edet er mi ned

di stance c®rresponi gendral, the outWardhy} ekiendlfipeperipheral edge of the core membiehe
outer nenber; i nner

. I an . ed defining an opening in the
outer menber; fggpes in cross-éect?opﬂ pxial Wﬂ?ﬁg?"’é‘aw "‘3% t°(‘®g"‘ﬁf'88§‘d‘iaﬂ§f‘a
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minting operation, this nose is caused to penetrate into the softer material of
the outer member to form a tohgue-and-groove connection which resists

10 relative axial and/or rotational movement between the core and outer member.

The peripheral edge of the core member may slope or taper or curve
convergingly to an outer edge face which is generally perpendicular to the core
faces and preferably has a width of about 50-70% of the core’s initial
thickness. The cross-sectional shape of the peripheral edge in this case may be

15 generally trapezoidal in shape wherein angled surfaces extend between the rims
and the outer edge face an an angle of about 15-35° relative to the respective
face of the core. Alternately, the peripheral edge may be outwardly rounded
with a radius of curvature preferably from about 0.8 to about 1.8 times the
core’s initial thickness. These shapings of the core’s outer edge can be

20 effected in a rimming operation anytime prior to placement in the outer member.

The invent_ion also provides for a coin, medal, token, check or the like
produced in accordance with the disclosed methods.

These and other features of the invention will be described in more detail
hereinbelow with reference to the attached drawings.



first netal alloy, the second netal alloy being harder than the first netal
alloy by at | east about 8 points on the R30T scale, the core nenber
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menber ; (c) rinmng the core nmenber to form an peripheral edge of
pr edet er m ned cr osBrigfeDésaripsionsdfahe, Dialéng®r i pher al edge
Including rimportions at or near the periphery of both face
portions of the core nenber, the 10. peri pheral edge extending

outwardly to an out ghguAventivn wilmow bl ddseribed by way of a prefeired embodiment,
peri pheral edge decreasing fromthe rimportions to

the . ..
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out ernost portigawhad. N @R diaBrgd: edge of the core nmenber and the
i nner edge of tﬂ'rea ou%er menber, a%dapt ed to allow a closely spaced but 15

free placenent of the core nenber in the opening; (d) pl aci ng the

core member gin the RGN nlgi'séaﬂg) lan view ¥ a billeiatiié €8ir| of he'phesentiiRgemigrs
menber and the outer nber to e?ﬁer %y . pl asti cal l(}{ def orm ng
by pressure the cor éFiguneb2ris sndenlaegashsectignal view of a firsh@mRedimgnt shdbet he

outwardly extendin riph | edge of the core 20 nenber to
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penetrate radi a ef edge section of the outer
menber . Figlre 3isahleeen eraype enlaboged erossisectidnal view of therblank ofitbens,
the invention provides

coin of the typgu'r‘?é\'/'i"%b%fn"foﬁhggcr"li#gﬁ:i&%%éﬁ%rpiﬁﬁéﬁﬁgﬁw ?o?n gl PF ? ?t e
al l oy and tifge i nner Figure 4 is@Meven Atsreénkirged crosbaedtional vieve ofithe Blayk oftheg
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: , portion and
an opposed, gener al | pigfite8'5A t2BDUIE diagrammatic repfedéRtations illustrating the manner
in which the outer member and core member of the coin embodiment of Fig. 2
are joined in a device for carrying out the method of the present invention;
156 Figure 6 is a cross-sectional view of the resultant coin of the first
embidiment after minting;
Figure 7 is an enlarged sectional view of a second embodiment of the
bimetallic cain of Fig. 1;
Figure 8 is an even more enlarged cross-sectional view of the blank of the
20 outer member of the coin of Fig. 7 as it is prior to minting;
Figure 9 is an even more enlarged cross-sectional view of the blank of the
core member of the coin of Fig. 7 as it is prior to minting;
Figures 10A to 10D are diagrammatic representations illustrating the
manner in which the outer member and core member of the coin embodiment
25 of Fig. 7 are joined in a device for carrying out the method of the present
invention; and
Figure 11 is a cross-sectional view of the resuitant coin of the second

embodiment after minting.
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relatively harder material. It will be appreciated that a number of different alloys
or metals differing from each other can be used. The coin 10 as illustrated in
Fig. 1 shows an annular outer member 11 with a centrally disposed circular
core member 12. It will be further appreciated that such an embodiment is
exemplary and that blanks of various alternate shapes may be employed within
the context of the present invention.

The blank of the outer annular member 11 comprises, as shown in Fig.
3, a generally cylindrical outer edge section 13. The cylindrical edge 13 has a
predetermined outside diameter D4, in the example shown, about 28 mm. The
inner edge section 14 defines an opening 15 having the inside diameter D, of
about 16.3 mm. The initial thickness T, of the outer member 11 as measured
between the generally flat first and second annular face sections 16, 17 is
about 1.40mm. The surface of inner edge section 18 is generally perpendicular
to the first and second annuiar face sections 16, 17. Rims 18, 19 may be
provided at the periphery of the first and second annular face sections 16, 17,
respectively, by way of a rimming operation performed on the blank of the outer
member 11. In order to further facilitate registration of the core member 12
within the opening 15, the corners 20, 21 between the face sections 16, 17
may be bevelled slightly so that the core member 12, if slightly misaligned
during placement, will be guided into the opening 15. These corners 20, 21
can be included during the stamping operation whichs makes the outer member
1t or by any other known technique.

As shown in Fig. 4, the core member 12 for use in making the coin 10

extendi ng outwardly at the periphery

mthe rins to its outernost



faces and preferably has a wi dth of about 50-70% of the core's initial
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may be -15 general ly trapezoidal in shape wherein angl ed surfaces extend
bet ween the r| and the outer edge face an an angle o
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components. The functional consideration is that the core 12 must easily slip
into the opening 15 during the high speed manufacture. At the same time, the

10 spacing cannot be too large, otherwise, the interference between the two
materials would be insufficient.

In the embodiment shown in Figs. 2 to 6, the peripheral edge 26 has a
generally trapezoidal cross-sectional shape which tapers or reduces in thickness
from the rims 24, 25 to an outer face edge 27. The outer face edge 27 is

15 generally perpendicular to the first and second face portions 22, 23 and its
width W, is less than the initial outer member thickness T,. Since the initial
core thickness T, is preferably substantially the same as the initial outer
member thickness T,, it follows that the outer edge face width W, will be
generally less than the initial core thickness T,. In general, the outer edge face

20  width W, should be at most 50-70% of the initial core thickness T, as will be
explained in greater detail hereinbelow. Interfacing between the outer edge
face 27 and the rims 24, 25, are angled surfaces 28, 29. One of the functions
of these angled surfaces 28, 29 is to facilitate placement of the core member
12 within the opening 15 of the outer member 11 prior to minting. Preferably,

25 the enclosed angie o that the angled surfaces 28, 29 make with the
corresponding face portions 22, 23 is on the order of about 15-35°. The rims
24, 25 have, in this embodiment, a generally triangular cross-sectional profile
with the outermost side being substantially continuous with the angled surfaces
28, 29 of the peripheral edge 26. The rims 24, 25 can be provided along with

30 the shape of the peripheral edge 26 in the same rimming operation.



S Figure 1 is a top plan view of a binetallic coin of the present

i'nvention; Figure 2 is an enlarged sectional view of a first
enbodi-ment of the bimetallic coin of Fig. 1; Figure 3 is
an even nore_enl arged cross-sectional view of the blank of the out er
menber of t h¥< 33?97%6f Fig. 2 as it is prior to mnting; 10PCT/CA9/00880qure 4

is an even nore enlarged cross-sectional view of the blank of the
core nenber of the coin of Fig. 2 as it is prior to mnting;
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7 usually near the periphery of the die 31, 32) being in the order of mere 0.01 -

0.25 mm, depending on the size of the coin.

In the embodiment shown, the two dies 31, 32 are parts attached to a

minting press. In such presses, it is important that the biank components of the

15  coins produced be delivered at a very high speed, yet reliably, to the collar
section 30. In prior art, this poses a problem due to the relatively small
tolerance between the diameters of the core 12 (D3} and that of the opening 15

(D;). As mentioned above, the occurrence of the core 12 not reaching a proper
position in the respective opening 15 before the stroke of the die(s) was

20 relatively high and resulted in a high frequency of the press stoppage and low
productivity.

The invention presents a simple and effective solution to the problem.

The outwardly extending peripheral edge 26 and, more particularly, the angled

surface 29 presents a reduction of the diameter of the core near the face 23

25  which is the first to reach the annular member 11 already in the feeding plate

or disk plate. This shaping provides a "funnel” effect in guiding the core 12

into the opening 15. If bevelled edges 20, 21 have been provided about the

opening 15 of the outer member, this further increases the effectiveness of
accurate, consistent placement.

10
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Det ai | ed Descri ption Referring to Fig. 1, the binetallic coin
10 isconprised of an outer annul ar menber 1 1 and of a disc- shaped
core nmenber Lgqofhiggout er nmenber 11 is made of a soft ﬂﬁﬁéﬂb

relative to the core nenber 12, having a low resistance 5 fornatlon
flow The core nenber 12, on the other hand, is made froma relatively
harder material. It will be appreciated that a nunber of different alloys
or netals differing fromeach other can be used. The coin 10 as illustrated

N Fig. 1 showgy gﬁé}??&%f"thﬁﬂ% gﬁérﬁhﬁw'atnéalﬁﬁﬂh cf%'n%] uP'F@PBB?d

circul ar core ne apprecl at e at stch
enbodi nent is lé)conmqebartlye dies 311a32lﬂrshkentaﬁt the cotesmamber ri en@hm@ee;

may be enpl oyed wit.hi . 1 hg, cont ext th en | O

The bl ank. of 't FRSBHIEEY-dhRsis Z4cAber the S FmBataSElo LiRyRRhsH quvarure

ﬁ, a generajl yl-'gaf trmlaieezm ,B2 (SeecRigeSARC Thisncakides the m?]d 24\d25aalcomtges$3
as a predet er m ned tSi | anet er rr in.the e

Mbout 28 mm " iDa1e Matadel terpet GafioRRware gad drber o BUSHTAR BRERRISHES ( e
i nsi de di anet erorlaigeésrme@ﬁatenal in mbpuﬁpﬂé‘raﬁedgmza’iwmwuraduany obivedrdns sSinter r |
of the outer nenber 1 as neasured bet ween t he I_(i;enerally flat first

and second anntIhﬂr‘“?t&(:‘é' gt the gaee membey 12 is harder than, the; magerial oftheseites .o
of inner edge SR&GhbeM ‘i-8tHeSp69 |eh§e WWQ'&#& 42 W|Il peneﬁ'ﬁt(-;I in€o the finepnd

8fat
second annul ar face sections ?ﬁ %/Q) provi ded at
the peripht@y ddgeisection §t4Qir¥he§EtQ5rﬁE!e"&hﬂu1hfseﬂzf¢9} etASOWQS is@ccyrring, the

Lerte VeV, g, O o AU RSB pa0nAL 68 Roig kel e f e
core menber 12 confines of the upper and lower dies, 32, 31 {see Fig. 5D). The additional
material in the rims 24, 25 should be sufficient to make up for the reduction in
material in the peripheral edge and the overall difference in material due to the
15 spacing between the outer member 11 and core 12. In this manner, the
thickness of the mamber from which the material essentially flows, in this case
the core’s initial thickness T,, need not be uniformly greater than the other
member’s thickness, in this case, the outer member’s initial T,;. Of course, the
exact shaping and dimensions chosen will be dependent upon the materials
20 selected, their relative hardnesses and resistances to flow and desired end
thickness T4 of the resuitant coin (see Fig. 6) balanced by the need to ensure
proper registration of the core within the outer member during high speed
minting operations and to ensure a secure joining of the two members.
Obviously, the minting impact which gives rise to the flow of the alloys also
25 reduces the final thickness of the two components of the coin at the center or
close to the center. This is relatively difficult to measure accurately due to the
contour on each of the faces of the finished coin. However, referring to the
examples presented above, the final thickness T, at the region of the
penetration of the core alloy into the inner edge section 14 of the outer member
30 is about 1.24 mm.

11



wi thin the opening 15, the corners 20, 21 between the face sections 16, 17
‘may be bevelled slightly so that the core nmenber 12, if slightly m saligned

25 during placenent, will be guided into the opening 15. These corners
20, 21 can be |ncluded during the stanping operation whichs makes the
outer nmenbeVO%20701 17 or py any other known techni que.  PCT/CA96/00800 Ag

shown in Fig. 4, the core nenber 12 for use in making the coin 10
8 WD 97/ 20701

PCT/ CA96/ 00800  ag mdnéétﬂ& ?bﬁtlé’dtHe”alﬁvgmat?erﬂF?roﬁl GAREN Phd ¥orft-:J :%En'fHeF 30

circular face portion 2 osed, second generally f
circul ar faceispoade %ﬂp% beﬂ?édqfﬁhﬁ'i‘ e Fmt@,‘lﬂi &epmm yehich the gater W@G‘P"e“ hismber

12, which in thge %agﬁélgrg %)Iﬁgglehf tibn20f 2 cHi€ material Qﬁt‘é ﬁg\é tuedrs 22,

23 each have a rim?2 osed about their peripheries.
peri pheral edmember gngteriahdnd) therebywensiirg adeanats) conaections srrengtie t1a1ea

Chet r 1ol & antgual, 3BTk Ehesih RardnBe 1RLF réduirell BT £6, 3050l Yop o, 4°
cloirrponent sI ntTgatlér']cgr%ﬁ gmmlfactms B??wlae?,ﬁgu%hs aﬁktgb sm$?¢ g;rtﬂﬁlr'rslab afathel y
:arrg time, thECTTEON Fﬁ ieiﬁﬂl ? dﬁ"'l hggﬁ R%'?’Hg?% cﬁ&engehe Ip%gtr ence
bet ween t he t&pproximatawt 8rgonits ootHedRBOT isBalef fi ci ent .

Thus, a firm bond is established in accordance with the method of the
10 invention between the outer member 11 and the core 12. The forcing of the
relatively hard core material into the inner edge section 14 of the outer member
11 gives rise to a tongue-and-groove connection which effactively locks the
core 12 against axial displacement relative to the outer annular member 11.
The interference of the two materials effectively prevents relative rotation
15 between the outer member 11 and the core 12.

The peripheral edge 26 can be of different shape as can the rims 24, 25,

In the embodiment of the coin 110 shown in Figs. 7 through 11, the outer
member 111 is substantially the same as the outer member 11 of the previous
embodiment, having an initial thickness T,,. The core member 112 is generally

20 the same as core member 12 in that it has opposed, generally flat first and
second face portions 122, 123 having disposed at or near their peripheries, a
respective rim 124, 125. In this case, however, the rims 124, 125 have a
curved cross-sectionat profile which meets smoothly and continuously with the
peripheral edge 126 which is radially outwardly rounded. The contoured

25 peripheral edge still presents a reduction of the diameter of the core near the
face 123 which _is the first to reach ;he annular member 111 already in the
feeding plate or disk plate (see Fig. 10A). As with the angled surface 29 of the
previous embodiment, this facilitates registration of the core 112 within the
opening 115 of the outer member 111 during high speed minting operations.

12



In the enbodi nent shown in Figs. 2 to 6, the peripheral edge 26 has a
general |y trapezoi dal cross-sectional shape which tapers or reduces in
t hi ckness fromthe rinms 24, 25 to an outer face edge 27. The outer

face edge 27 generally p first apgrzaeeded ace
portions 22, %97]ﬂ%7llts wijdt ASBEEMZn ¢ he |n|té'|ral out er
menber thi ckness T1. Since the ifpitjafEPLACED coreft hi ckness T[err] S

preferably substantially the sane as the initial outer
t hi ckness T[ er mhe apprémidtenwsagnitate lfieadius of cw@wm&féhwpetlnhwbﬁiqe W28 iis pe

generally less than,the injtial cor e ., dfh
outer edge f acdepgndent; gginyuRon Ny EﬁShF‘d%ﬁ,j ﬁm&&? F‘é'o %@gyﬂ@&ﬂ {tﬁ‘g |°tfn| tg?eal
core thickness ghhpthentd Invbived - too featpivill resditiin insufticient depth bf penetrafinn ow.
I nterfacing between the ou

27 d t
angl ed surfacesW'Zl? togg POE}ﬁE’? o‘f"e“t'%ﬁu'mm?ﬁ Ceta"t'alq'%yol’f}ﬁ}esegg?\%ﬁe%@a‘ ? aces
ggengg' > 5t g 13 g#éﬁé?\&'ﬁ%glrmrﬂf dlfrvétm@? P betwesrhabout 0. 8 totlﬂﬁbwtt hBrtimee
rior to mntin era
encl osed angl e theripitial Hicknass 'ﬁrzgpgﬂ"% GPFe Eem n%! ‘%Qgrﬂg k& W‘f“ﬁét Aneidh
correspondi ng Tiifive gﬁg%‘?@%r?&re rnhiBerCM 4 Bid ehélolndr maieet 119: 35 The rins

24, 25 have, ment, a generally triangular cross-sectional
profile wi th the outernost side being substantially continuous wth

the angl ed surfacesﬁbgswI 1#38&1?}{&@&%%3%%59%6% it Ii“éiiﬁﬁ\ezﬁlate-‘?m JfithB oofte 25

can be provided alo ape o ral edge 26 in the
sanme rimm ng opaembeois caused to penem@‘mtacmginner edge 114 of the outer member

g?la-/g ?2‘?”%? aI | !/11 8 TesviL i tl"%blﬂ%%%lhé @h‘i £5'98 sRBwWn ih'45 rf"i %f nal thlcf]kness

core ne e outer
menber 11 are jpjped. Wien producing the

Those skilied in the art will appreciate that the embodiments disclosed
may be modified, to a greater or lesser degree, without departing from the
invention. For example, while there has been shon and described the

15  manufacture of a coin having an annular outer member and a centrally disposed
disc-shaped core, the outer member and core can be of any generally planar
shape, wherein the shape of the opening in the outer member corresponds
closely with the outer shape of the core member. The method of the invention
is not only limited to the production if coins, but equally to checks, tokens,

20 medals and the like. It will, therefore be appreciated that various modifications
and/or substitutions made be made thereto without departing from the spirit and
scope of the invention as defined in the appended claims. We therefore wish
to protect by letters patent which may issue on this application all such
embodiments as fairly fall within the scope of our contribution to the art.

This Sheet Has Been Rcﬂlaced
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bimetallic coin 11 shown in Frg—2,—the—euter—annul ar member 11 is placed

-(Fi g. 5A) in a press col I ncl udes a collar section 30
corresponding to the 5 oute ,m IH IH f the outer nmenmber 11, a
| ower die 31 and an upper die Id be noted at this point

that the twdVP&™1 32 are adapt ed to move into ah§ GAPYHE: he
cavity defined by the collar section 30. The i npact faces 33, 34 of
the dies 31, 32 are each slightly convexly rounded. The radi us of the

roundi ng i s vQLAIMISY ge, resulting in the difference R between the 10
forwardnost point of the face 33, 34 and its rearnost point (the latter
bei ng usual |y near the periphery of the die 31, 32) being in the

order of neretld. 0JA-method df. Afaking aldimetiiitg coin,t token|, zZr@ed@dl bhetheolike,
In the enbodi nent ,s,hovvR t he t%/vo d| es 31, 32 are parts attached to a
m nting pressSOMPriYNghp stens.ef is inportant that the blank conponents

of the 15 cojaps m@dwah%@@mﬁm&df@m%ﬁﬁf methldloyPesid onteé nisthbetb! v,

to the collar section 30. In prior art, this poses a problemdue to
the rel at Pvel y smdhfluding: { | erance between the dianeters of the core 12

(Dlerr]) and that @f dé?ﬁrélﬂﬁ”b&‘iuéﬁ opposeJ Drgdd ]Eectﬁns”esfﬁdc‘éﬂedap”é?é’vﬁ the

occurrence of the core 12 not reach proper position in
respective opening 1&@@9@'@‘&4@'8@%1%@06?5&0@"@9tqﬂ}e inigigl Q'(Dckﬂeé‘ﬁ&f S%idl y

high and resulted in &tg‘.%%&quency of the press stoppage and | ow
productivity. e invention presents a sinple and effective

solution to the pr(ubla;mnner edge Te&iningt amopléning Xn eaidi ouge pmenyiiesy amd edge 26

and, nor artlcul | ed surface 29 presents a reduction of
t he di anéter of th @{) %nghﬂagae?ﬁghe face 23 25 which is the first to reach

the annul ar ntbYberprbiding amye merhber freraca sgcqridanetal alloy differdns kroph sbid.
T Shab! 1, O 8 1Ouchpie bbby Bl o i shftee g™ ©
openi ng 15 of the dlidyehy ﬁ&ﬂ‘b@éterrhfﬁe&l flelativB eimauii| Saidesoré vfcledihgct | veness of
accurate, consist e(rll)t lnae?'glly parallel, opposed face portions spaced apart a
15 predetermined distance corresponding to the initial thickness of said
~core member, each face portion having a peripheral rim which
extends a predetermined distance above its respective face portion;
(i) a peripheral edge extending outwardly between the rims, said outer
edge having a predetermined cross-sectional shape;

20 {iii) there being a predetermined spacing between the peripheral
edge of said core member and said inner edge of said outer
member, adapted to allow a closely spaced but free
placement of the core member in said opening;

{c) placing said core member in the opening; and
25 (d) plastically bonding the core member and the outer member together by
plastically deforming by pressure the core member and the annular
member to cause said outwardly extending peripheral edge of said core
member to penetrate radially into the inner edge section of said outer

member.

14



10 WO 97/ 20701
PCT/ CA96/ 00800 n of the press
(di agrammatical ly indicated in “ 1mnrl ITI Imcommn_ced, the dies 31, 32

first contact [ e menber 12*arfd, tnoke s+ specifical | pgrd{veosdods 24,
25 of the core rre € due to the radius of curvature 5 R of the dies 31,
32 (see Fig. 5A). This causes the rins 24, 25 to conpress and the

material thereqf to_flow toward each ot her and outwardly which pushes

or urges the mdteriahe Mmethad %éﬁ'ﬁhbrﬂhe%éa'QG’ngeﬁeF'BWePaF&fa&I‘ﬂeya'Bﬁ‘t‘%?fdI y.
Si nce the hﬁ’ﬁﬂrt%%‘s @btwéeﬁ Béﬁdffﬁétenﬁ?eméﬁbr bAdisaid'36601d MBed) alibg isTae easzal

of the outer nber th eri pheral edge 26 of the core 12 w |
penetrate mtoapﬂﬁt Prﬂ%‘?‘sﬂi‘t ecRBT 8€2lei on 14 of the outer nenber 11 (see
Fig. 5C. As this is occurring, the material of the outer menber is
prevented fromflow ng axially due to the confines of the upper and

| ower dies, 323.31 Themethed Oé@wm 2hwherein thepredeterminadgross-sectianal shaps ns

24, 25 shougd B¢ s%,ﬁ gde(ffg?lgf’ﬁl d&aﬁf’ P %r?rf'ef Hb%ﬁee}d&cb %}ah?aﬁra%ﬁfg oeﬁ]e 15

in the peripheral overa erence In
spaci ng bet weenotﬂwelseslaeroutemeﬂge fetesard! awaeglkd. surfacehe)dendingdretwebe said

t hi ckness of t e material essentially flows, in this

case t he gg’F%E%% af%%l%v%cﬁ%ﬁ@;émr[err], need not be uniformy

greater than the ot her menber's thickness, in this case, the outer
and di ne

nb t
Chooen will bedaepeTnEmEtEat oty ﬁaw@ﬂeanﬁﬁezw'&%se&%erwmE‘*cpéﬁﬁme
har dnesses andabeat soau%&aftmefﬂuﬂw fhickr@dss iof @He @dfe member! hi ckness T4 of

the resultant coin (see Fig. 6) balanced by the need to ensure
10 5. The method of claim 4, wherein each said angled surface extends
between said outer edge face and its respective rim at an angle of about 15-
35° relative to the respective face portion of the core.

6. The method of claim 1, wherein the predetermined cross-sectional shape
of said peripheral edge of the core member includes an outer edge face which
15 is generally perpendicular to said face portions and, extending between said

outer edge face and each said rim, is an interface surface.

7. The method of claim 6, wherein the width of said outer edge face is from
about 50-70% of the initial thickness of the core member.

8. The method of claim 7, wherein each said interface surface extends
20 between said outer edge face and its respective rim at an angle of about 15-

35° relative to the respective face portion of the core.

9. The method of claim 8, wherein said rim has a generally triangular cross-
sectional profile.
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proper registration of the core wthin the outer nenber during high speed
. mnting operations and to ens I ng of the two. nenbers.
Qovi Qusly, the mnting inpact }lmm"'lﬂu Hﬁ”ﬂlﬂ to the flow of the alloys
also 25 reduces the final thieknesst om t conmponents of the coin at
fhe center WP9W20701 | ose to the center. This is relati veRGF 0P80 ¢ (o
nmeasure accurately due to the contour on each of the faces of the

fini shed coin. However, referring to the exanpl es presented above,
t he final thimcneémeﬁembdtdﬁe!aimg! avheséintthe predeternmined:trostisgotionalishapeor e

?’lml oy into th m| g?grégt,%%lg gcet 6?0 %eléor%fmgrrr]\ e? Has arourrmee out%r's% atégut 1.24
PCT/ CA96/ 00800 As indicated above, the alloy naterial from
whi ch the core nenber 12 is made shoul d be harder than the materi al

from whi ch t Hel-outl&e "H%’imgr"fﬂa‘msm whergiitiberadivs of Furvatyre; ofisaict rounded

penetrati on QuibhSuaEeis" oM dbdlut (018 o @BBuP Y (B times the FMEEhIcRHeRS Iotlthand,
thereby, ensure adequate connection strength. The 5 actual difference in

har dness $huLarememeer-is difficult to specify due to the variety of
ot her factors involved, such as the shape and di nensi on of the
conponents. Preferably, there will be a hardness diffence of at |east

appr oxi mat el Y138 pdihetmethed ofci#BOTT swhbeein said rim has a rourflegscroasseetienaind i s
est abl i shed i C e ﬁ"@ . t he
out er nmenber Qfﬁ%n‘gitﬁ{gﬁcso%éé%zkg%ﬂ or PQ;‘B‘I"W c%ﬂtmucm’se ho{hl @%ﬁgr d
core nmt eri aloutat suifhee ofiseid patiphesal cedgen - 14 of the outer nenber

gives rise to a tongue-and-groove connection which effectively |ocks the

13. The method of claim 1, wherein the initial thicknesses of the core and the
10 outer member are the same.

14. The method of claim 1, wherein the rims and shaping of the peripheral
edge are produced in a rimming operation.

15. The method of claim 1, wherein the step (d} is effected while minting the
core member and the outer member in a collar by a convexly curved minting

15 tool to thus commence the minting of the core member prior to the
commencement of the minting of the outer member, whereby the minting
rasults in flow of said second metal alloy principally toward and into the inner
edge section defining said opening, thus bonding of the two members with each
other in a tongue and groove manner.

20 16. The method of claim 15, wherein said convexly curved minting tool
engages first the rims of the core member causing the material of the rims to
flow and thereby urge said peripheral edge outwardly and into said inner edge

section.

17. A method of making a bimetallic coin, token, medal or the like,
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core 12 against axial displacement—Tetative—tothe outer annul ar member 11.

The interference of the two nma |y prevents relative

rotati.on 15 bet ween t he out eiﬂ Ei ﬁﬁﬂmﬁhe core 12.

The peri pher 26 can be Ok S € as can t hedridaeedsoo 25.
iy

In the enbod the coin 110 shown in Figs. 7 through 11, the outer
menber 111 is substantially the sanme as the outer nenber 11 of the previous
enbodi ment, having an initi L thlck ss T[err]. The core nmenmber 112 is
general ly 20 the sSHRPHEN 93 gs r 12 in that it has opposed, generally
flat first and{a) prownﬁ@dnfaner mehibep from 2irst Afethpaiioy) sdids poree dnahber
near their peripher] e? respective rim 124, 125. In this case,
however, the rims 1'2‘&""1% have a curved cross-sectional profile

whi ch neets snoot hl i) agéhdramy i BHFHIISJ Y ofpoBed NGace sectiérd PBpacHd eawart 136
which is radially outwardly rounded. The contoured 25 peri pheral edge
still preséhts a reducpfesietesminesedigiance correspondiag tofhe intial thigkness of sa1dace
123 which is the firstg 4, n‘?&ﬁ@ert he. annul ar nenber 111 already in the
feeding plate or disk p ate (see'Fig. 10A). As with the angled surface 29

of the previ olig amintr edge defining dmopeningtie saideguter mamer: 8ndt he core
112 within the (m)oglqryug& éld]g%, of the outer nmenber 111 during high speed
m nting operations. 12

The appropri at leragpidwrﬂiag@fcaradhé.mperf fromr & secored ofetalalioyadiffptent dromdgid 126
I e M T e R
of penetration alloy by at least about 8 points on the R30T scale, said core member
having generally parallel, opposed face bortions spaced apart 8
predetermined distance corresponding to the initial thickness of said core
member, said initial thickness of said core member being substantially the
15 same as the initial thickness of said outer member;

(c) rimming said core member to form an peripheral edge of predetermined
cross-sectional shape, said peripheral edge including rim portions at or
near the periphery of both face portions of the core member, said
peripheral edge extending outwardly to an cutermost portion with the

20 thickness of the peripheral edge decreasing from said rim portions to said
outermost portion, there being a predetermined spacing between the
outermost portion of the peripheral edge of said core member and said
inner edge of said outer member, adapted to allow a closely spaced but
free placement of the core member in said opening;

25 (d) placing said core member in the opening; and

{e} plastically bonding the core member and the outer member together by
plastically deforming by pressure the core member and the annular

" member to cause said outwardly extending peripheral edge of said core
member to penetrate radially into the inner edge section of said outer

30 member.
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while too "pointed" wll requi—Fe—HCBFerﬂbst—&m—i—al— rimvolunme. It has been
.found, 5 however, that a radjus curv e of between about 0.8 to
about 1.8 tines t he |n|t| III Ih |Mr] of the core menber
results in a secure connection '% i nner core nenber 112 and

the outer md¥HEr207011] F| gs 10A- 10D i | | ust PETEAPHEanner in

which the material of the core menber is caused to penetrate into the
i nner edge 114 of the outer nenber 10 111, to result in the binetallic
coin 110 as sH®wn The Fethod bfalaim h2) whbreik ties step (e) is effd¢tedryhile minting

Those skilled.jn the a rec at that t s discl.osed
my be modi 11 b6 oo Toigatend vRSECaRaL I co M VARV R VAT t ne
i nvention as abeli 6@ dthusolcommenies thehinirtinigh @fe e scdre emepianpAcd tdesisg | bed
15 t he manufacture of a c hawag&gn annul ar out er nmber

nd a .
centrally r n n be
b ey A R A A gt AR AR T

of any gersr a'rééb!ts in flowloR3aid sdtoRa. mavaaémmpatiﬂitﬂpﬁlwaﬁﬁv&t: ddaan&pﬂfa inghet N
t he outer corresponds c] osel he outer shape of the core

nmenber. The rr@tdﬁﬁae‘éﬁ“"'t digfining saidiopeaing; B1s; b>°"|‘i'619 &rihg tvvprmreeertsmﬂheac

production of di' LR a BiHguRRHR bebove malgerS. 20  tokens, nedals and the
like. It wll erefore be appreciated that various nodi fi cati ons

and/ or substi tut i ons made be nade thereto w thout departing from t he
spirit and score OlrpbNGeiHdéeBt ciim?F8 IRHePSH ddld 'daRhvaRNEAAGd GhidkiB- tool
engages first the rims of the core member causing the material of the rim
10  portions to flow and thereby urge said peripheral edge outwardly and into said
inner edge section of said outer member.

20. The method of claim 17, wherein the predetermined cross-sectional

shape of said peripheral edge of the core member is generally trapezoidal and

comprises an outer edge face and an angled surface extending between said
15 outer edge face and each said rim portion.

21. The method of claim 18, wherein the width of said outer edge face is
from about 50-70% of the initial thickness of the core member.

22. The method of claim 20, wherein each said angled surface extends
between said outer edge face and its respective rim portion at an angle of about
20 15-35° relative to the respective face portion of the core.

23. The method of claim 17, wherein the predetermined cross-sectional
shape of said peripheral edge of the core member includes an outer edge face
which is generally perpendicular to said face portions and, extending between

said outer edge face and each said rim portion, is an interface surface.

25 24. The method of claim 23, wherein the width of said outer edge face is
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PCT/ CA96/ 00800 CLAI MVE: 1. A nmethod-of making a binetallic

coin, .token, nedal or the like, ”mm) " ' st eps of: (a)
i _ e
provi ding an v%gtg%rmglenber froma f ﬂa}meﬂmb sai d OWcicAve/iones O

I ncl udi ng: (i) generally*pas ed face sections spaced
apart a predeterm ned di stance corresponding to the initia

t hi ckness of said out er menber; ii) an inner
edge defining &ompbouhB0i70% &f dhe initial thinkpess ofiHae ¢ore member( i) an outer
edge; (b) providing a core nmenber froma second netal alloy different
fromsaid first metal alloy, said second netal alloy being

harder than sai28.fiTee methad of claim 24, wheagih @achsaid fntetface suiface) extandsi ve
? ggg n::) ’Or f ?Iog s ¢ g;ragwlggnc lﬁeﬁg H}geri edge face and its r(e's&e&?v%errirﬁlplo}’ti&?&aﬂ §Agle BPQQ&ﬁd

15-35° relative to the respective face portion of the core.

§ 26. The method of claim 25, wherein said rim portion has a generally

triangular cross-sectional profile.

27. The method of claim 17, wherein the predetermined cross-sectional
shape of said peripheral edge of the core member has a rounded outer surface.

28. The method of claim 27, wherein the radius of curvature of said rounded
10 outer surface is from about 0.8 to about 1.8 times the initial thickness of the

core member.

29. The method of claim 28, wherein said rim portion has a rounded cross-
sectional profile with the surface thereof being generally continuous with the

rounded outer surface of said peripheral edge.

15 30. A method of making a bimetallic coin, token, medal or the like,
comprising the steps of:
{a) manufacturing an outer, generally annular member from a first metal
alloy, said outer generally annular member including:
(i a generally cylindrical outer edge section having a predetermined
20 - outside diameter;

(i) a generally cylindrical inner edge section having a predetermined
inside diameter, defining a centrally disposed circular opening in said
annular member; and

{ili} a generally flat first annular face section and an opposed, generally

25 flat second annular face section, said annular face sections being
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15 predet er mi ned di stance corresponding to the initial

t hi ckness of said ach face portion having a
peripheral rimwhich / ”“l“ﬂ ﬁmnﬂﬂﬂ Hlﬁredet erm ned di stance above
its respective face portion; L M(i#) & peripher aI edge extend| ng
outwardly bWQ®&™ he rins, said outer ed§ET g 8003
predeterm ned cross-sectional shape; 20 (i) there be| ng a

pr edet er mi ned spaci ng between the peri pheral edge

of said core nenber spasteticaphrt anredewdgaingid distahceudarrasponding to the initial
menber, adapted to all.ow a cI ose éé ngaced but fB e
pl acenment of the cor HigNAss of said gy c%'é‘HWd“em er: (c) placing said core

menber in thquppeniawfaandn@&z di(sd)shapém:bre:a:hémbhowdhng srd&endcmetamnbfer and
t he outer nenber

t.gget he astjically defor ressure
the core nenber aﬁﬁ%('ﬁ'ét {iﬂmaéq first metal a“°r‘)/' %@%@EVS%'Q&BE‘E%r dly
ext endi nggperi phegigdn e4ld%irRfmee AIGPHE a predetermmed r@?df%rarﬁ&r&eaﬁhrdﬂr@

radially into the inner edge section of said outer mber .

14 mltyws20701

PCT/ CA96/ 00800 pGHRidThhd #NBpEbLA Yeflerally flat,
predeterm ned rel a | Se&é‘%ﬂ?ﬁa@h@%ﬁ nﬁeués égt vveg%&l)sal dqdfel rersat yme? al
all oy and sai d seconde¢andafacgipastions at | east about 8 points on the
R30T scal e.

{ii) said first and second face portions being spaced apart a
10 predetermined distance corresponding to the initial thickness of said
core member, each face portion having a peripheral rim which
extends a predetermined distance above its respective face portion;
(iii} a peripheral edge extending outwardly between the rims, said outer
edge having a predetermined cross-sectional shape; and
15 (iv) aperipheral, edgesection of predetermined cross-sectional shape and
dimension extending between the face sections and having a
predetermined maximum outside diameter;:
{v) there being a predetermined spacing between the predetermined
maximum outside diameter of the core member and said
20 predetermined inside diameter of the outer annular member, adapted
to allow a closely spaced but free placement of the core member in
said opening;
(c} placing said disc-shaped core member in the opening; and
(d) plastically bonding the core member and the annular member together by
25 plasticaily deforming by pressure the core member and the annular
member to cause said edge section of said core member to penetrate
radially into the cylindrical inner edge section of said annular member to
form a tongue-and-groove connection therebetween.

31. The method of claim 30, wherein said predetermined relative amount of
30 hardness between said first metal alloy and said second metal alloy is at least

20



3. The nethod of claim2, wherein the predeterm ned cross-sectional shape
5 of said peripheral edge of tnmmmln‘“vmlum general ly trapezoi dal and
conpri.ses an outer edge face and ) e extendi ng betmeen sai d
outer edge fa‘g,§92%9leach saidrim ¢ +* "™ % The method

t

wherein the wi said outer edge face is from about 50-70% of t he
initial thickness of the core nenber. 10 5. The net hod of claim4,
wherein each said angl ed surface extends bet ween said outer edge face
and its respec@but 8 peinig omtheRBQT sralgpour 15- 35[err] relative to
the respective face portion of the core. 6. The met hod of claim1,
wherein the predeterm ned cross-sectional shape sai d peripheral
edge of the coP@- nehiemetheduekslaim 3k é‘fheéﬂgethPaE"ee‘iﬁ)Fﬂ’WeP:)c"?% %@H@F‘é’l |y

per pendi cul ar Eﬂa;z@bfjsé,aﬁﬁrﬁ%?dl%Bae%@% Eéieeﬂﬁhg&r%b%mh?ﬁhﬁezmdalé?*'fer

edge face and eac nter ace s
met hod of cl ai codprige® asioutehedgd tade arid amiangtad: surfaseextending ibstweemsaid

about 50-7 A)OE"n {#?eevc\*?@fahglanh%a%lﬁrkea t he core nenber. 8. The
C

met hod of ¢ erern ea sal Mterface surface extends 20 bet ween
said outer edge face and its respectlve rimat an angle of about 15-

The: mot hod of Beai nTHS MFIEPRat Sty RREEh R Riph oF s501 Futer spge sl

from about 50-70% of the initial thickness of the core member.

34. The method of claim 33, wherein each said angled surface extends
between said outer edge face and its respective rim at an angle of about 15-
10 35° relative to the respective face portion of the core.

35. The method of claim 30, wherein the predetermined cross-sectional
shape of said peripheral edge of the core member includes an outer edge face
which is generally perpendicular to said face portions and, extending between
said outer edge face and each said rim, is an interface surface.

15 36. The method .of claim 35, wherein the width of said outer edge face is
from about 50-70% of the initial thickness of the core member.

37. The method of claim 36, wherein each said interface surface extends
between said outer edge face and its respective rim at an angle of about 15-

35° relative to the respective face portion of the core.

20 38. The method of claim 37, wherein said rim has a generaily triangular

cross-sectional profile.

39. The method of claim 31, wherein the predetermined cross-sectional
shape of said peripheral edge of the core member has a rounded outer surface.
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secti onal profile. T 15
PCT/ CA96/ 00800

WD 97/ 20701
10. The net
of said peri
11. The ne
rounded

t hi ckness of

hod of claim 2, \/mm!mﬂ" #Mer m ned cross-sectional
heral edge of thes L 5 ‘a rounded outer surface.

2801 c| ai m 10, wherein the radi us of curvatFrECH1/08800

shape

outer surface is fromabout 0.8 to about 1.8 tines the initial

the 5 core nenber. 12. The nethod of claim11,

wher ei n sai d 40.m &he methodrafclrioy 3R, 9vberein thealdius of cprustiresf satdrounded
e ' | i i & D [ QLM .

surface of sa@&eﬁg?ﬁg%%rggﬁ 6@0%%6.&%5 tg%ﬁf.t W‘.ﬁ.ﬂlg{ Jr%g&hﬁg'g'%gf&é?ké}eﬁqs %?tt%er ein

t¢oreloneypbess of the core and the 10 outer nenber are the sane.

surface ther

the initial

10

15

20

41. The method of claim 40, wherein said rim has a rounded cross-sectional
profile with the surface thereof being generally continuous with the rounded
outer surface of said peripheral edge.

42, The method of claim 30, wherein the initial thicknesses of the core and
the guter member are the same.

43. The method of claim 30, wherein the rims and shaping of the peripheral
edge are produced in a rimming operation.

44, The method of claim 30, wherein the step {(d) is effected while minting
the core member and the outer annularmember in a collar by a convexly curved
minting tool to thus commence the minting of the core member prior to the
commencement of the minting of the outer annular member, whereby the
minting resulits in flow of said second metal alloy principally toward and into the
inner edge section defining said opening, thus bonding of the two members
with each other in a tongue and groove manner.

45. The method of claim 44, wherein said convexly curved minting tool
engages first the rims of the core member causing the material of the rims to
flow and thereby urge said peripheral edge outwardly and into said inner edge
section of said outer annular member.

46. The method of claim 30, wherein said circular opening includes bevelled

edges between said cylindrical inner edge section and each said annular face
section.

22



14. The nethod of claim1, and shap ng of the peripheral
edge are produced in a rinm ng ﬁ!'im“l mu’m .15, The nethod of claim
1, wherein the step (d) is effe g: t he core nenber and
the outer nMenRRyoshbthe COl | ar by a convexl y curved m nting Ifcéloodod t hus
commence the mnting of the core nmenber prior to the commencenent of

the mnting of the outer nenber, whereby the mntlng results in flow

f said d ly all Iy nto th
Cection def i ni A saPBSIEGOR: iRen et be TS madachaing © thamethad,

ot her in a tongfangthedéOSididMROAB. 20 16. The nmet h_od of cl ai m 15,
wherein said convexly curved m nting tool engages first the rins of
the core nenber causing the material of the rinms to fl ow and t hereby

urge said peri @ger aFoﬁ@@mQHéMﬁg 5'b)fn@t'&ﬂuc'd%ﬁr?oﬁﬁiqubB'i‘\%(nnﬁdéiﬁhuter penéﬁ‘e%l on.
17. A method of making a binmetallic coin, token, medal or t
16 WO 97/ portipn from a first alloy and an inner core from a second alloy, said
PCT/ CA96/ 00800 second alloy being harder than said first alloy by a predetermined relative
amount, said inner core including:
(i} a generally flat, first face portion and an opposed, generally flat, second
face portion;
(ii) said first and second face portions being spaced apart a predetermined
10 distance corresponding to the initial thickness of said inner core;
(il  a radially outwardly extending peripheral edge having a predetermined
cross-sectional shape, said peripheral edge including rim portions

extending outwardiy at the periphery of both face portions of the inner
core.

15 49. The inner core of claim 48, wherein the predetermined cross-sectional
shape of said peripheral edge is generally trapezoidal and comprises an outer
edge face and an angled surface extending between said outer edge face and
each said rim portion.

50. The inner core of claim 49, wherein the width of said outer edge face is
20 from about 50-70% of the initial thickness of the core member.

51. The inner core of claim 50, wherein each said angled surface extends
between said outer edge face and its respective rim portion at an angle of about
15-35° relative to the respective face portion of the core.

52. The inner core of claim 48, wherein the predetermined cross-sectional
25 shape of said peripheral edge of the core member includes an outer edge face
which is generally perpendicular to said face portions and, extending between

P
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conprising the steps of: (a) provi ding an outer nenber froma first
mretal alloy, said outer nenber B il di ng: (i)
generally parallel, opposed fa“;“l“uumlluul ﬂ* d apart a 5

predet er ni ned di stance correspohdi®ng“t ot he initial thickness of said
out er menbeM0 9720701 (ii) an inner edge defining an ﬁ““?'w sai d
outer nenber; and (ii1) an outer edge; (b) providing a
core nenber froma second netal alloy different fromsaid 10 first
metal all oy, ssitl dusercadye faee andaddchysdie rirg pbetiake ris bhantesfaicd surfase. net al
alloy by at |east about 8 points on the R30T scale, said core nmenber
havi ng generally parallel, opposed face portions spaced apart a

predet er m ned58j stRRCANGOEEe T QI S2 [ Whifyin tie (Width dfhiaikoe®s edbe $@daliscor e
menber, said initial thickness of_ said core nmenber being substantially the

15 sanomsabqiit §0;70P%, pf the inttial dhickness pf the, care member - (¢)
rimmng said core nenber to forman peripheral edge of predetermned
cross-sectional shape, said peripheral edge including rimportions at or
near the periPfher yThe inpet eoref cigioy $3.owbergin each saiddntesiace surfage @xtends
peri pher al edﬁm@é@n i 1 1 0

t hi cknesssof e peﬁaﬁg‘?‘grgg%%ﬁa@ﬁ?éﬁ???ﬁg tﬁéénﬁﬂ@goggér? %%&oﬁqlgﬁisﬁ%&sai d
out er nost por 15@5° relative tocthegreapectivectasemartidn afabe egrédret ween t he

out ernost portion of the peripheral edge of said core nenber and said

i nner edge of said outer nenber, adapted to allow a closely spaced but
free placenenssof The inder econe rof axtainn 5daiveheneirn said; ridSportipd) hasph ayeineceliyai d
core nenber ig{.the openin (e) plastically bonding the core

o nd .
menber and t hFiangREr %?ﬁig‘?"tf“’g‘a'sf’f?épe’by pl astically deform ng

by pressure the core nenber and the annul ar menber to cause
sai d outwardl y _extendjng peripheral edge of said core | nenber to
bonet rat 6 r adBh Iy Bere Aot i Waeieit e pradatermingd cragg-sectiona

menber. 10  shape of said peripheral edge of the core member has a rounded outer surface.

57. The inner core of claim 56, wherein the radius of curvature of said
rounded outer surface is from about 0.8 to about 1.8 times the initiat thickness
of the core member. '

58. Theinner core of claim 57, wherein said rim portion has a rounded cross-

15  sectional profile with the surface thereof being generally continuous with the
rounded outer surface of said peripheral edge.
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17 WD 97/ 20701
PCT/ CA96/ 00800 18. The method of claim 17, wherein the step (e) is
effected while mnting the core menber and the outer menber in a
collar by a ﬁﬁﬁ%ﬁéhM curved mnting tool to thus comeReseidemests Nti ng
of the core prior to the commencenent of the ninting of the
outer nenber, whereby the mnting 5 results in flow of said second netal
alloy principally toward and into the inner edge section defining said
openi ng, thus bonding of the two nmenmbers with each other in a tongue
and groove manner. 19. The nethod of—edg n118 wher ein said convexly
curved mnting tool engages first I nenber causing
the material of the rim 10 portlon //’ by urge said

peri pheral edge outwardly and into 4 [

outer nmenber. 20. The met hoglf n the predeterm ned
cross-sectional shape of said/ e core nenber is
general ly trapezoi dal and conf ® and an angl ed

surface extendi ng between saidtt

Fig. 1




15 outer edge face and each said rimportion. 21. The nethod of

claim 18, wherein the wdth of said outer edge face is from about
50-70% of the initial thickness of the core menber. 22. The net hod
of. cl ai m 20, el8hi, each sai d angl ed surface extends P?ﬁ&ﬁﬁﬂﬁmﬁaid
outer edge fa@@"& Tts respective rimportion at an angle of about 20
15-35[err] relative to the respective face portion of the core. 23.

The nethod of claim 17, wherein the predeterm ned. cross-sectional
shape of said peripheral edge of the core nmenber includes an outer edge

face which is generally perpendicular to said face portions and,
ext endi ng between said outer edge face and each said rimportion, is
an interface surface. 25 24. The nethod of claim 23, wherein the width
of said outer edge face is 18
WO 97/ 20701 - _ “‘*-~EG¥PCAQGTUggUU
1 N ¥ 12
T 71 —
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from about 50-70% of the initial thickness of the core nenber. 25.
The nmethod of claim 24, wherein each said interface surface extends

bet ween said outer edge face and its respective rimportion at an angl e of
about 15-35[err] relative to the respective face porti ore.
5 26. The ﬁ@?kﬁﬂ” claim25, wherein said rimportion hggngﬁa%ﬂﬁﬁglly
triangul ar cross-sectional profile. 27. The nmethod of claim 17,
wherein the predeterm ned cross-sectional shape of said peripheral
edge of the core nenber has a rounded outer surface. 28. The net hod
of claim 27, wherein the radius of curvature of said rounded 10 out er
surface is fromabout 0.8 to about 1.8 tines the initial thickness of the

core nenber. 29. The nmethod of claim 28, wherein said rimportion
has a rounded cross- sect i onal profiIeEmLLD_éEEf;ELiggg_LQQLeof bei ng
general ly continuo h the rounded outer Ce of sgid|

peri pheral edge. B0. Alinet hod of nakingiga binetallic n,

medal or the |ike, r:-;::‘;’i’}:/.:’//:/}/}'llll sk "o

an outer, generall k\tﬁi%’%‘/ﬂ//// P15 %\\

sard cuter general RNt s o JA N
cylindrical outer Vamn avT Ty o predetermned 2o~ ==X

out si de di anet er
section having a predetelnined

(Mg a generally cylindrical i niddr

S S

Fig. 5C

11 12 22
» 222220, *©
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Fig. 5D
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i nside dianeter, defining a centrally disposed circular opening in said

annul ar nenber; and (iii1) a generally flat first annul ar face
section and an opposed, generally 25 flat second annul ar face
igctl on, sai dwog%i sections being _ PCT/CA96/00800

PCT/ CA96/ 00800 spaced apart a predeterm ned di stance
corresponding to the initial t hi ckness of said outer annul ar
menber ; (b) manufacturing a disc-shaped core nenber froma second
metal all oy different fromsaid first netal alloy, said second
netal alloy being harder 5 than said first nmetal alloy by a
predeterm ned rel ati ve anount, said core ' i ncl udi ng:

(i) a generally flat, first face portion and an opposed, geneagply flat,
second face portion; (ii1) said first and secong/(gge portions
bei ng spaced apart a 10 1 ) L ool FrreTEmadaCcE corresponding to
the initial thickness of saia == N 7 Y e portion

having a peripheral rimwhich/# %] . q\M ned

di stance above its respective RSP ‘ Pl peri pheral
edge extendi ng outwardly bet Q\S‘&RWWWK\\\\ edge
havi ng a predeterm ned cross-sectional shape; and 15 (rv) a
peri pheral, edge section of predeterm ned cross-sectional shape and

Fig. 7

= me—— N-7
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di mensi on extendi ng between the face sections and having a
predet er m ned maxi mum out si de di aneter
pr edet er mi ned spaci ng between the predeterm ned

out si de di anet " he
i nsi de di anet e\?ﬁgf}io ,

the outer annul ar

core nenber and said 20
menber, adapted

(v) there being a

maxi mum

pE"rﬁ‘l%ﬁ‘dhﬁq ged

allow a closely spaced but free placenent of the core menber in

sai d openi ng; (c)
openi ng; and (d)
menber together by 25

menber and t he annul ar

said core nenber to penetrate

pl aci ng said di sc-shaped core nenber

in the

pl astically bonding the core nenber and the annul ar
pl astically deform ng by pressure the core
menber to cause said edge section of

radially into the cylindrical

i nner edge section of said annul ar nenber to forma

t ongue- and- gr oove connedUTom therebetween. of claim
30, wherein said predetgrm ned relative anount of 30 har dne®2 bdt ween
said first nmetal a{l oy anﬂ,eauﬁ second netal alloy is at |least

20
PCT/ CA96/ 00800
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e
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Fig. 10B

5/6



32. The nethod of claim 31, wherei n the predeternihed cross-secti onal
shape of said peripheral edge of the core nenber is generally trapezoi dal

and . conprises an outer edge face and an angl ed surface extendi ng

bet ween sai d ‘5 oAb E" edge face and each said rim ped/caodssodret hod
of claim 32, WRerain the width of said outer- edge face is from about
50-70% of the initial thickness of the core nenber. 34. The met hod
of claim 33, wherein each said angl ed surface extends bet ween sai d
outer edge face and its respective rimat an angle of about 15- 10

35[err] relative to the respective face portion of the core. 35.

The nmet hod of claim 30, wherein the predeterm ned cross-sectional
shape of said peripheral edge of the core nenber includes an outer edge
face whi ch i dy.n ' id f f

ext endi ng bet ween afd”d? er edge face and each said ri m3g s
i nterface surface 15L 3671 The nethod of W& ai m35, wherein |
sai d outer edge facgois N

t he core nenber. =

I nterface surface )exten

respective rimat fan anfit e of out 15- 35[err] relativ C
respective face p i of the ci2@. 20 38. The nethod of
wherein said rimhas 1 artytrTargutar CTOSS-Sectomat

Fig. 10C
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39 " The method of claim31, wherein t'he_ predet er mi ned cross-sectional

- shape -of .said peripheral edge of the core nenber has a rounded outer _ - -
surface. 21 - WO

97/ 20701 PCT/ CA96/: @080@ :
40. The method ofFYPRE3R fbate%éPQ"‘F?t{Q‘i‘eNoacﬂl%s%z iButheaname of Lelpal rounded

'fﬁte er surfc gregsﬁe %{QME&% c@rr%o%@ﬂ%?%w%ﬂeﬁ ;hﬁg%nhfhjbfn%mheres%#?és%rgeffmof

has a roundefl spaoed;g@mtesorsad:ut ﬁenmehraifyl Irethei etige Iseirfacefafcthet Mveg.e  bei ng
general ly contl n he roun rf.ace of-_said peripheral

edge. é‘dﬁﬁt 'ﬁJIB"B‘Fd an g@ge \ﬁH&g‘é? r?ftthj@ insgrt; During heresses of
the coreg anﬁhmtmg ﬁlﬁ'ﬁl&ﬂﬁﬁ of W?{%ﬁée{ ptléﬁég‘s fg%‘ée?ﬁﬁﬁ the rid arlitﬁ"itge-la?%\?@é hod of

claim 30, wherein the rims an t he perlp edge are
produced i ninathei external upgr ation.

European Patent Apphcatlon No.. 678,251 in the name of Klm

(Poongsan Corporatlon) describes a blmetalhc coin and method of

10 producmg the same. . The method involves forming a ring and an insert. A

groove is formed on the edge of the insert. Emphasis is put on the
thickness of the insert relative to the ring. '

European Patent Application No. 080,437 (Instituto Poligraphico E
15 Zect:é Déllo "Stato) also describes a bimetallic comr;osite_ coin blank
having an insert and an outside ring. The _spec':iﬁcétipn requires that the -
inside wall 'of_the oufside ring “has - protruding teeth which form the
interference for locking the ring with an insert. _

| '_REPLACEMENT SHEET |
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44. The met hod of clai m 30, wherein the step (d) is effected while mntlng
the ‘core .menber and the outer annular menber in a collar by a convexly:-
curved . ~ nminting tool to thus comence the minting of the: core me-nber -'
prior to the comrencenent of the ninting of the outer: annul-af-fenbers
wher eby the 15 mnting results in flow of said second netal alloy

principal Iy towarfirsemsetantoyhihe second meesl dyebeingtharde Oefdminedsistirietal
openi ng, thus bendjng of the.two nmenbers with each other in a tongue
and groove manneralloy by at least abgut it PRiRtsoen thei RSAZ, S%i%'r éheh cose dnember

convexly curved Mk gPERPl araﬁ@gagﬁgoé%d shéétepé Q&?%Hcr:%(r?eyal

menber causing the m ow an

peripheral edge cpremte:th‘}lnaddllsvah@e%@lrriaslplohdlngadgﬂ\e initial tﬁ&%n'e@@ o@fthég'o?'e
outer annul ar menber. 46. The net hod of cl ai m 30, wherein sal

ci rcul ar9openi ng MABLAIethe injtiali thickness of dhgcore spember baing eamsmdualtmhe

| nneredge sect | Qi ARY SRE iR InRKHLSE of HESouter mefiEH O

(c) rimming the core member to form an peripheral edge of predetermined
cross- sectional shape,.‘the peripheral edge including rim portions at or
near the penphery of both face portions of the core member, the

10 ~ peripheral edge extendmg outwardly to an outermost portlon with the
‘thickness of the peripheral edge decreasrng from the rim portions to the
outermost portion, there belng a predetermmed spacrng between the

: outermost portion. of the penpheral edge of the core member and the
‘ | _'mner edge of the outer membef, adapted to allow a closely spaced but
15 . free placement of th'e_, core member in the opening; | |
| .(.d)' : pl'acing the core member in the opening; and _ _

(e} plastically bonding'the core member and the outer member together by

plastically deformlng by pressure the core member and the annular
. member to cause the outwardly extendmg penpheral edge of the core -
20 _- _ ‘member- to penetrate radially into the |_nn_e_r edge-section of the outer

member.

In another aspect but stlll def ned in general terms, the invention provrdes :
an- mner core for use in making a bimetallic com of the. type havmg an outer
penpheral portlon from a first alloy and the inner core from a second alloy, the

- 25 second alloy being harder than the first alloy by a predetermmed relative amount |
" the inner core including: _ '
_(i) a generally flat, flrst face portlon and an opposed generally flat, second
face portion; ' ] )
_ (i) the first and second face portlons bemg spaced apart a predetermmed
30 . = distance correspondlng to the initial thickness of the inner core;

REPLACEMENT SHEET
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47. . " A binetallic coin, token, nedal .or the like made according to the
net hod . of any one of clains 1 to 46. ° 48. An inner core for use
i.n making a binmetal lic coin of the type haV|ng an outer .o
peri pheral portion froma first alloy and an inner core from a. second RN
alloy, 5 ~ " said inner core including: (i) a generally
flat, first Tlaeeppmnrlata reagnidude pp oadits ogemevatwe ofthe, pesiphenal edge 126 is

f d_f rt b |
e R aepadans, g pon Plehsl Snd " grgintr HreBRLAHERS 4T e

initial thi cknapanehtsSmiveined'CtosF A witPresult in ms&fnb*e}]t%erp'i‘ﬂ'éf' bé(netratlon |

outwardl y extendi ng peripheral "edge having a predeterm ned
cross-sect i owhile s@fapeqmted" will requirecimarasubstangidl rim volame. lt has been fosadd

eri pher e includes r ortions extending outwardly

et i phor 5 ofMIGEHE, 48t BAdumr LIRS AhEtABED SHRVCOI B ARGt faB dimes
for the inlitt&l frﬁ&kﬁéssd*l'sg'd?cﬁge%ﬁ@né‘%h?rre%@rn‘fmaé Fé@ﬁ'x‘ealg-bﬁn ction
‘adj acent to the 1nner core I nner core airm4 erein
t he predet ermétwesbrctives innerazarermabmber 112 badehef ogtar anembeplicial . edge i s

general ly trapezoi dal and conprises an outer ~edge face and an angl ed
- surface extending betmeen said outer edge face and "each said rim

portion. e &h r < M f id
outer edge face is 30 mﬂ??ﬁ%’éﬁ’?*?éﬂgo@k’of%ﬁgwmﬁ. ae "ﬁ?gﬁ#e‘gfsh(‘) °t°§
core nmenber .member is caiised Toepemeteatecinte tbe inhar edge, 1 Wwhafahe auteh member

LR 155 R o T e

respect’i ve f-pce portion of the core.

Those skilled in the art will appreciate that the embodiments disclosed
' may be modified, to a greater or lesser degree, without departing from the
invention as claimed. For example, while there has been shown and described
15 the manufacture of a coin having an annular outer member and' a centrally
disposed disc-shaped core, the outer member and ¢core can be of any generally
planar shape, wherein the sh_ape of the obening in the outer member
| corresponds closely With the outer shape of the core member. The nﬁethod of the
invention is not only limited to the .production of coins, but equally to checks,
20 tokens, medals and the like. It will therefore be appreciated ‘that various
modif cations and/or substltutlons made be made thereto without departmg from

the spmt and scope of the lnventlon as deﬁned in the appended claims.
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52. - The inner core of claim 48, erm ned cross-sectional

25 < shape of said peripheral edg -t he cor er includes an outer
edge . face whi ch i s general ﬂmmmﬂﬁmﬂhﬁllgm’?o sai d face porti-ons, ,
and, extending between *C L W s * ¢ - 23
WO 97/ 20701 ' _ : 'PCT/ CA96/ 00800
said outer etipe fAtimataliicasth, 1oken,; medabot tilikd Made ddtiordinga® thie'rhagfod
53. * The inner core of claimb52, wherein the width of said outer edge face
is f r orRfaBONERI7EI9iras Tt ¥e4Bnitial thickness of the core nember.

54 The inner core of claimb53, wherein each said interface surface .
extends 5 bet ween said outer edge face and its respective rimportion at

an angl e of 480utAn innertoréforudedhiniaking a Bithetallie e6in ofehé apse Wih?%’ﬁ &tet he

core. 55. The inner core of claimb54, wherein said rimportion has a
general |y peripheral portion from a first alloy and the inner core from a second alloy,
5 said second alloy being harder than said. first alloy by a predetermined

relative amount, said inner core including: : ‘
(i)- a generally flat, first face portion and an opposed, generally flat, second |
face portion; | ' ' _ '
(i)  said firs_t and second face portions béing-spaced apart a predetermined
| 10 distance cor/respondfng to the initial t‘hickn¢s§ of said inner core;
(i}  a radially outwardly exteriding peripheral edge having a predeter.r;nined
' cross-sectional Shébe, said p_éripherai edge including rim portions
extending outwardly at the periphery of bo.th face portions of the inner
_core. \ ' | |
15 49. ‘The inner core of c!ginﬂ 48, _whereih the predetermined cross-éectional
| shape of said peripheral edge." is generally trapézqida‘l and éon;nprise_é an outer
edge face and_'an angled surface extending betw_ee‘h said outer edge face and

each said rim portion.

"~ 50. - Theinner core’of claim 49, ‘wheérein the Width of said outer edge face is
20 from about 50:70% of the initial thickness of the core member.

51. The inner core of claim 50, wherein each said angled surface extends
between said outer édge f_'a_'ce and its respective rim portion at an angle of about
15-356° relative to the respective face portion of the core. '

52. The inner core of claim 48, wherein the predetermined cross-sectional

A}

25 shape of said peripherél edge of _thg_ c_:'or_e 'njembef includes a_n__outer edge face

~which'is génerally_perpendic':ular to said face portions and, extending between

§ ....__:-_-:]
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triangul ar cross-
wherein the predg

edde of the core
core of "¢l ai m 56,
out er

of the core nenbet.

rimportion has a

S ACEM rgﬁEETe 56 The inner core of
tqﬁﬂ'ncu E\WUQQ e¢ti onal shag&zp‘l_ﬁ@@l\/@ 'Iﬁ@%mé’?
'renuer has 4nded outer surfac . The inner
MAYh aC| ys of curvature of said rounded
surface is §fr mabout 0.8 tlo

ther eof beiyag gews.matan estt'w?e%s b

sai d peri pheral
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about 1.8 ti rre ckness
58. The i nner core o mﬂml in sald
rounded—-6+653 sectional . pre | * urface

dRe like maaggeesﬁd &g&s nEHIRES ©f

of any one of claims 1 to 46.

48. An inner core for use in making a bimetallic coin of the type having an outer
peripheral portion from a first alloy and an inner core from a second alloy,
5 said inner core including:
(i) a generally flat, first face portion and an opposed, generally flat, second
face portion;
(ii) said first and second face portions being spaced apart a predetermined
distance carresponding ta the initial thickness of said inner care;
10 (i) a radially outwardly extending peripheral edgé having a predetermined
cross-sectional shape,
characterized in that
said. peripheral edge includes rim portions extending outwardly at the
periphery of bath face portions of the inner core and containing material for
the radial displacement of safter material radially adjacent to the inner core.
18 49. The inner core of claim 48, wherein the predetermined cross-sectional
shape of said peripheral edge is generally trapezoidal and comprises an outer
edge face and an angled surface extending between said outer edge face and
each said rim portion.
50. The inner core of claim 49, wherein the width of said outer edge face is
20 from about 50-70% of the initial thickness of the core member.
51. The inner core of claim 50, wherein each said angled surface extends
between said outer edge face and its respective rim portion at an angle of about
15-35° relative to the respective face portion of the core.
52. The in'ner core of claim 48, wherein the predetermined cross-sectional
25

shape of said peripheral edge of the core member includes an outer edge face

which i; generally perpendicular to said face portions and, extending between

23
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