TI TLE CEqEﬁEﬁhNVENTION Dental nmgnetic attachnent BACKGROUND OF THE
INVENTICN Field of- the Invention The present invention relates to a dental
magnetic attachment which stabi'lizes a denture on tooth roots. Description
of the Related Art Various types of dental attachnment utilizing nagnetic

attraction as shown in Figs. 11,, 12, and 13 (Japanese patent application
Lai d- Open (-Kokai) No. 1-303145)' has been devel oped up to date. In Fig. 11,

a denture consists of artificmgmhgggggggélgggnzngidenture base 94. The
artificial teeth are nade of ceram cs of plastics, and the denture base is
made of plastics and the |iRentad mégnetdiot attaslmentdent al magnetic

attachment is enbedded faci.ng to the keeper 93. The keeper 93 is enbedded

in the top of the root surface 930. The root surface 930 is fornmed on the
top of the tooth root 92. The

: nture i s retained q¥ magnetic attractive
force acting between the at t@&%ﬁﬁﬂﬂ&MJ__T E_INVENTION o

Field of the Invention

The present invention relates to a dental magnetic.

attachment which stabilizes a denture on tooth roots.

Description of the Related Art

Various tybes of dental attachment utilizing magnetic

attraction as shown in Figs. 11, 12, and 13 (Japanese patent

application Laid-Open (Kokai) No.
up to date.

1-303145) has been developed
In Fig. 11, a denture oonsists of artificial teeth
95 and the denture base 94. The artificial teeth are made of

ceramics of plastics, and the denture base is made of plastics

and the like. In the denture base dental magnetic attachment

is emtedded facing to the keeper 93. The keeper 93 is embedded

in the top of the root surface 930. The root surfacs 930 is

formed on the top of the tooth.root 92. The denture is retained

“by magﬁetic attractive force acting between the attachment and

the keeper. In Fig. 11, 96 indicates gingiva, 99 indicates a

denture placed on upper palate. _
A"dental magnetic attachment shown in Figs. 12 and 13
comprises'a magnet body 81, a pair of yoke plates 82, a spacer'

83, a keeper 93 and a cap 84 to cover periphery of these

elements exgept on the side of the keeper 93. The elements

except magnet are welded together on the side of the keeper.

The magnet body sandwiohed'by a pair of yoke plates is placed



the keeper. In Fig. 11, 96 indicates. gingiva, 99 indicates a denture placed
on upper palate. A-dental nmagnetic attachnment shown in Figs. 12 and 13
conprises a nagnet body 81, a pair of yoke plates 82, a spacer 83, a keeper
93 and a cap 84 to .cover periphery of these elenents except on the side of

t he keeper 93. The el enents except magnet are wel ded together on the side
of the keeper. The magnet body sandw ched by a pair of yoke plates is

pl aced 2 on the spacer and has its magnetic poles to face the yoke

pl ates. Toa yhee spaders amdl hds kespaagnet iadeo ds cbor daicen vhesipdleent soft
magnetic material. The cap and the spacer are nade of corrosion resistant -
non- nagnePiates: er The  yokehindeteszang the skeepers ane dwafde afe porresionr

dental magneti tt achnment s that it ccan he fit in t denture base
, .%es&sgaS% 80 magne%gc material. e cap and‘qge spacer are

made of corrosion resistant non-magnetic material,

Miniaturizing in size is strongly required for dental
magnetio gttaéhments so that it can be fit in the denture base
having narrouw free space of approximateiy 2 mm in the height.
Even miniaturizing small amount of 0.1-0.3 mm in the height
brings considerable advantage in design and preparation of
dentures.

Other' major requirements are strong magnetio attracti#e-
foroe above 500 gf and sufficient corrosion resistance in oral
cavity. Magnetic force which intensity is proportionél.to the
magnet‘size is contradictory to miniaturization of the
attachments.

Attachments having the structure mentioned above face

difficulty in further miniaturization while keeping enough
attractive force with them. '

U Y OF T INV ION
An object of the invention is to provide a dental magnetic

attachment having exceedingly small size, enough corrosion

resistance and sufficient attpaotive force.

A dental magnetic attachment acoordiﬁg to the present

invention comprises a magnet body with a magnet cover, a pair

of yoke plates and a keeper. The'magnet'body and the magnet

cover are fixed together by insertion or resin adhesive. The



havi ng narrow free space of approximately 2 mmin the height. Even

m niaturizing snmall anpunt of 0.1-0.3 mmin the height brings considerable
advant age in design and preparation of dentures. Qther major requirenents
are strong magnetic attractive force apove 500 gf and sufficient corrosion
resistance in oral cavity. Magnetic force which intensity is proportional

to the magnet size is contradictory to mniaturization of the attachnents.
Attachnments having. the str

ture .nentioned abgve. f A ty i urt her
ot T > 2oKan ARLES BBG0 SIS NG SOVRD,BPG, HIREE dgetibbly Mheln oL
THE | NVENTI ON_An lsecCt t iﬁ%ﬁﬂli ' Vihge 8 ahe NgeReti c
at t achnent WE0P g%gg eé"c}i%&‘gléheesrm si‘%,éaz‘ggﬁgﬁégopgosi o%ar&fasi s'?gnce and
suf i cient AliueaChdChbs! £6s ibgiRtisl pRaxdUd Fask! Shanpotte ailabed.nfheo (he
present invention conprises a nmagnet body with a magnet cover, a pair

material of the yoke plates and the keeper may be the same as

those of prior art. The material of the magnet cover may be

the same as the cap of prior art.

The Present dental magnetic attachment is embedded in the

denture base to face to the keeper. The keeper is embedded in
the top of the root surface;

Nofgble difference between prior art and present_invention

is the method of sealing of corrosive magnet. In prior art the

whole elements inclﬁding magnet are covered by a-cab. On the
other hand, present invention the lateral faces of magnet are

sealed.by-the magnet cover as shown in Fig. 1.

A rare-earth permanent magnet, such as Sm-Co magnet or Nd-

Ee-B magnet, having a maximum energy product of at least 20

. MGOe is recommendably used for the magnet body. A corrosion

resistant soft magneﬁic alloy having saturation magnetic flux
density of at least 13000G and permeability of at least 3000 is
.récommendably used for the yoke plates and the keeper.
Suitable material is ferritic stainless_stéel.such as 19Cr-2Mo-
Ti steel of 17Cr-2Mo-Ti steel. |
The kinds of corrosfon resistant non-magnetic material
used for magnet cover are SUS316L stainless steel, Ti and its
alloys, Pd-Co-Ni alloys, Au and its alloys; and Au-Pd alloy.
| The yoke plates and the magnet cover are welded or
sdldered along periphery of the magnet cover. Laser welding

and electron beam welding forms superior joint surface which is



of yoke plates and a keeper. The magnet body and the magnet cover are
fixed together by insertion or resin adhesive. The  yoke plates and the
magnet cover are wel ded toget her. ‘The magnet body with the cover is

sandw ched by a pair of yoke plates and has its magnetic poles to face the
yoke plates. The material of the yoke plates and the keeper nmay be the sane
as those of prior art. The material of the magnet caver may be the same as
the cap of prior art. The Present dental magnetic attachnent is embedded in

the denture ge6e fr0 flathess dme Asmarmmﬁ&ﬁgpﬁidéﬁ. embedded in the top
e

of- the root surface. Notable difference betwe prior art and present
invention is the IetiwdpréferablagthhtCctheoyoke TG .14 ds i P5uAlt obhe

whot e el enents including nmagnet are covered by a cap. On the other hand,
present. i nveta¢binadh facgt 2231 on dhes upperegfidet oppesite to magnet as shown
o in Fig. 5. It is also preférable that the magnet body and the
maghet cbver have inclined face 134 on the opposite si@e to the
keeper as shown'in Fig. 8. The shape mentioned above causes no
deterioration in magnetic attractive force because it does not
disturb the flow of magnetic flux. And it enables the volume of
the attachment to become small. The shape also provides easy
insertion of the attachment to the denture base. _
Furthermore it is preferable that the yoke plate héve a
groove on the outer side, The groové makes strong adhesion of
the attachment to the denture base. Namely, the attachment is-
fixed-to the denture base made of resin or the liké with
adhesive. Resin deterioration is apt to cause trouble that the
.attachment falls off from the denture base.
" However the groove fiiled with resin holds the attachment
_meohanically-to the denture base. So tﬁat it can prevent
fallihg off of aftéchment from the denture. base.
The groove is formed along the outer side of the'keeper.
The groove can be formed to cover the whole outer side of the
yoke plate of a part of it.
| Although the'invehtion presented above is désoriﬁéd for
the case that the keeper is set in the root surface and'the
attachment in the denture base, the present invention ihciudes
the case in which fhe keeper and the attachmént are placed vise

versa. In latter case the structure of the attachment is the



seal ed by the magnet oover as shown in Fig. 1. A rare-eaith permnent
annet suoh as Sm Co magnet or Nd- Fe-B magnet, having a maxi mum ener gy
product of at |east 20 M3Ce is recommendably used for the nmagnet body. A
corrosion resistant soft nagnetic all oy h$ving saturation magnetic fl ux
denéity of at least 13000G and perneabilily of at |east 3000 is
recommendably used for the yoke plates and the keeper. suitable material is
ferritic staiQliessSthe! ot dbsRpibdd arda, Ti steel of 17Cr-2Mo-Ti steel. -
. The ki nds of corrosion resistant non- nagnet c naterial used for magnet
cover are SUS316L stainless steel, Ti and its alloys, Pd-Co-N alloys, Au
and its alloys, and Au-Pd all oy. The yoke plates and t he magnet cover are
wel ded or sol dered al ong peBRIEFcDESCR OBNY S Laser wel di ng and
el ectron beam wel di ng forns superi or J0|nt surface mhlch S
Fig. 1 is an' exploded perspective view of the first

embodiment of a dental attachment according to the present
invention;

?ig. 2 is a perspective view of the first embodiment of a
dental attachment according to the present invention;

Fig. 3 is a sectional illustration taken along line A-A of
Fig. 2; '

Fig. 4 is a diagéam to illustrate the dimension of the
firsﬁ embodiment along the direction of thickness;

Fig. 5 1is perspective view of the secoﬁd embodiment of a
dental attachment according to the present invention;

Fig. 6.is a diagram to illustrate the dimension of the
second embodiment along the direction of width;

Fig. 7 is a diagram'to illustrate the dimension of the .
seoond embodiment along the direction of width;

Fig. 8 is a perspective view of the third embodiment of a
dental atfachment aceording to the present invention:

Fig. 9 is a diagram to illustrate the dimension of the
third embodiment along the direction of_width;

Fig. 10 is a diagfam to illustrate the difference between
‘prior art (A) and present invéntion (B);

Fig. 11 is an illustration of the denturé utilizing prior
art; |

Fig. 12 is-an illustration of the dental magnetic

attashment by prior art;



4 good in flatness and narrow in welding width. It is preferable that the
yoke plate 12 has round or inclined face 125 on the upper side opposite to
magnet as shown in Fig. 5. It is also preferable that the magnet body and
t he. magnet cover have inclined face 134 on the opposite side to the keeper
as shown in Fig. 8 The shape nentioned above causes no deterioration in
magnetic attractive force because it does not disturb the flow of nmagnetic
flux. And it enables the volunme of the attachment to becone small. The

shape al so provi eagsy insertion of the attachnent to the dentuye base.
Furthernore it. igﬁfﬁefaaﬁﬁeap anPﬁ%dif{;k%e?ﬁpﬁc&qﬁSvé’iSWgP mﬁ"%rﬁ?rﬁ'@' ut er
side. The groove ggkeagstiongvgghesLon of the attachnent to the denture -
base. Nanely?agﬂ% % 3 fie % Pragri3rthe denture base made of resin or

the like with adhesive. Resin deterioration is apt to cause trouble that
the attachnment falls off fromthe denture base. However the groove filled

with resin holds t {EMBODIMENTS OF ESENT INVENTTO
- Three kinds of the embodiments according to the present
invention will be described with reference to Fig. 1 to Fig. 9.-

The first example, as shown in Fig. 1 to Fig. 4, comprises
a magnet body 11 with a magnet cover 13, a pair of yoke plates
12 and a keeper 3. The yoke plates and the magnet cover are
1asér we1§ed together. - The magnet body with the ocover is

. sandwiched by a pair of the yoke plates and have its magnetic
pole to face the yoke plétes. The yoke plateé and the keeper
are made of 19Cr-2Mo-Ti stainless steel. The magnet cover is
made of SUS316L stainless steel.

The magnet body 11 is inserted.in the opening 131 of the
magnet cover 13. Shape and dimension of the magnet body 11 are
as same as those of opening 131. The magnet body 11 and the
magnet cover 13 are fixed together by insertion.

The magnet body 11 is a rectangular plate. The shape of
magnet cover and its opening is rectangular. Outer side of the
yoke plates 12 is round when they rare viewed from top of the
attachment and flat in opbosite side which faces to the magnet.

Second example as shown in Fig. 5 to FIg. T has yoke
plates 12 with inclinéd faces 125 and grooves 126 on the side
opposite to the magnet. ,

| The inclined face 125 is formed on the upper side opposite

to the keeper and its inclination is about 30 degrees. The



nmechanically to the denture base. So that it can prevent falling off of
attachment fromthe denture base. The groove is forned al ong the outer side
of the keeper. The groove can be forned to cover the whole outer side of

t he. yoke plate of a part of it. Althoughzthe invention presented above is
described for the case that the keeper is set in the root surface and the
attachnment in the denture base, the present invention includes the case in

whi ch the kegpgbvanti2d "eoriidaa ahBRR! tRe %&Jnacsdt&- S61de° 0¥ the ﬁé"tp}ol%g:ecase

the structure of the attachnent is the sane as the one

above. BRI EFhBESERo&MstANORAEPHR. Dmméie&daogfi&atfom a@épb@dwndo%s Rpeti ve

view of the first enbodi nent of a dental attachnent according to the
present first example.

. Third example as shown in FIg. 8 and Fig. 9 has a magnet
cover 13 with inclined faces 134 on the opposite side to the
keeper. Accordingly the magnet tody 11 has same inclingd face
on the same side. Other specifications are as same as the
second example. |

Now four kinds of dental magnetic attachﬁents,_Sample 1,
Sample 2, Sample 3 ahd'§amplé 4, were produced accordihg to the
presgnt inyention and the attractive force (gf) and reluctance
against falling off (kgf) were measured as shown in table 1 to
table 6. _

An attachment produced by prior art is also submitted to
same measurements as comparison. |

The structure of sample 1 corresponds to that of the first
embodiment of present invented attachment, sample 2 t§ the
second embodiment, and sample 3 and 4 to the embodiment 3.

The dimension, magnetic properties and the material ﬁsed

. for elements of the sample 1 through 4 and a comparative sample
are shown in tables 1 to 5. The elements mentioned above are
the magnet body, the magnet cover, the yoke plates, the groove
and the keeper.

Table 6 shows the dimension, attractive force, reluctance
of falling off of assembled attachments.

The dimension of the top. side is defined by widfh and
thickness of the top side (the opposite to the keeper) of the

attachment. -



invention; Fig. 2 is a perspective view of the first enbodi nent of a dental
attachnment according to the present invention; Fig. 3 is a sectional
illustration taken along line A-A of Fig. 2; Fig: 4 is a diagramto
illustrate the dinmension of the first engodinent along the direction of
thickness; Fig. 5 is perspective view of “the second enmbodi nent of a dental
attachment according to the present invention; Fig. 6 is a diagramto
illustrate the dinmension of the second enbodi nent al ong the direction of

width;, Fig. 7 is fheliitNmbAtibnetslahave hosns ﬂiﬂ“%ﬂgtﬁfoé h&es%ﬁg”?ace

i
enbodi ment along the direction of width; Fig. 8 I1s a perspective Vview of

the third enmedisueed along dihet direstivehiparalaetotdi i tfagnee poeeePhce,
invention; Fig. 9 is a diagramto illustrate the dimension of the third
enbodi nent aldghgharn Figctlon Bhewtlinknesg. medtiionaddisbgrenmneans | tisé r dt e
the differenS%n%%hmggnthe top face measured along'the direction normal to

. the magnet pole face, as shown in FIg. 1. |

The dimension of the bottom side is defined by width and
thickness of the bottom side (facing to the keeper) of the
attachment. -

The sample 1 with no inclined face in the upper part has
the dimensions of the top side equals to that of bottom side as
shown in Table 6. The samples 2, 3, and 4 with inclined face
have ‘the dimensions of the top side different from that of
bottom side. The dimensions of bottom side of samples 1
through 4 are fixed to the common value. The thickness of the
comparative sample is 0.2 mm longer than that of samples of
present invention. The maximum height means the height of
aésembled attachment. The shoulder height means the height
from bottom to the lower end of inclined face.

The magnetic attractive force between the attachment and
the keeper was measured by an Instron type tensile measuring
apparatus. The reluctance of falling off is defined by fensile
force és pulling out attachment from the denture base measured
bj the apparatus mentioned‘abovet The attachments were
cemented in resin denture base with adhesive cdmmonly used in
prosthetics. '

The specifications of the attachments és shown in tables 1

‘to 5 1s described as folows.



prior-art (A) and present invention (B); Fig. 11 is an illustration of the
denture utilizing prior art; Fig. 12 is an illustration of the dental
magnetic attachment by prior art; 6 Fig. 13 is and expl oded perspective
view of the dental magnetic att achnent bygprior art; THE PREFERRED

EMBODI MENTS OF ‘“THE PRESENT | NVENTI ON Three ki nds of the enbodinents _
according to the present invention wi'll be described with reference to Fig.

1 to Fig. 9. The fitr sirekarghee spesi Edaxa0ni Hf Fch Tplb nOsﬁhwh 1h tﬁﬁw Sfé a
magnet body 11 wi'th a nagnet cover 13, a pair of yoke plates 12 and

keeper 3. Thelesoirdbpiausingriig.hdi.nadhet magnet body I1aseras\/\m\dedhiemﬁé§l§r-
The nagnet boqg MAthOtQS,Céggﬂfﬂiikness of material R of 0.1 mm, the width
w of 4.2 mm. |

The yoke plate 12 has the thicknesé't1 of 1.0 mm, the
height H of 2.1 mm, the width w (sée Fig. 7) of 4.2 mm.

The keepers of sample 1 through 4 have the thickness K2 of
3.0 mm, the width of 4.2 mm which are same as that of
attachments, and the height K1 of 1.0 mm. The keeper of
comparative sample has same width and height of sample 1
through 4, but the thickness of 3.2 mm.

For example 2, 3 and 4 having inclined face, shoﬁlder
height h2 defined in Fig. 6 are shown in table 2, 3 and 4.
Also, the width, depth and length of the grooves are shown,

Now the results of measurements given in.tabie 6 are
described as follows. | | |

The attractiire force of sample 1 equal to that of the
comparative sample, although sample 1 has smaller size with 3.0
mm, thickness which is 0.2 mm less than that of comparative
one. Here the samples have same width of 4.2 ﬁm.

Sample 2 has edual attractive force to the comparative
sample although the volume of sample 2 is reduced by inclined
face at the upper part of yoke plates. This means that
inclined face provides increase of attractive force per unit
volume. .

Sample 3 also has same level of attractive force in spite
of further miniaturization by placing inclined fac,eé in both

yoke plates and the magnet body.



sandwi ched by.a pair of the yoke plates and have its magnetic pole to face
the yoke .plates. The yoke plates and the keeper are nade of |9Cr-2M-Ti
stai.nl ess steel. The magnet cover is nmade of SUS316L stainless steel. The
magnet body 11 is insertedin the openigg 131 of .the nmagnet cover 13. Shape
and di nension of the magnet body 11 are“as sane as those of opening 131.
The magnet body 11 and the magnet cover 13 are fixed together by insertion.
The magnet body 11 is a rectangul ar plate. The shape of nmgnet cover and

they Tare i ewed SRRBI b es: SERE. rée%%@?fan%é‘%%nﬁea? ? C Yop8er BRRRRE i on
faces to th getenﬁgggogces édko% ,55{3 %n éo F.hge ﬁdqpé_g/oke

plates 12 wi ncI gr ooves e side opposite to

the magnet. Egnee%m%é@&@ %85 h%éroswﬁvenfb%euwn stgLoBROtHe O

the keeper and 1ts inclination 1s about 30 degrees.
comparative sample.

Sample 2, 3 and 4 having grooves 126, 127 shows réluctance

in falling off from the denture base.



7 groove 126 forned along the round outer side of the yoke plate has a
const ant *depth. OQther specifications are as sane as the first exanple.,
Third exanple as shown in Flg. 8 and Fig. 9 has a nagnet cover 13 with
inclined faces 134 on the opposite side 49 the keeper. Accordingly the
magnet body 11 has sane inclined face on the sane side. O her
specifications are as sane as the second exanple. Now four kinds of dental
magneti c attachnents, Sanple 1, Sanple 2, Sanple 3 and Sanple 4, were
produced according to the present invention and the attractive force (gf)
and reluctance against falling off (kgf) were nmeasured as shown in table 1

to table 6. mi¥l Al bRCRHIGI: I AIMGET O%,RHI OF art is also subnitted to same
measur enent § as corrpari SOIT. -

Dimension (mm) Magnetic property Material
thickness 1.0 ' '
magnet body height 1.9 32MGOc SmyCoyq
: width4.0

thickness 1.0 i

height 2.1 : '
wi'djh 42 permeability=1.02 SUS316L
material thickness 0.) ‘
thickness 1.0

yoke plate height 2.1 1.6T 19Ce-2Mo-Ti . |

magnct cover

width 4.2
groove nonc : ' - -
keeper height 1.0 1.6T 19Cr-2Mo-Ti

Table 2. Dimension of the Elements of Sample 2

Dimension (mm) Magnetic property Material
. thickness 1.0 - .
magnet body height 1.9 32MGOe SmyCoy4
width 4.0

thickness 1.0
height 2.1 .- :
width 4.2 permeability=1.02 SUS316L
matenal thickness 0.1

thickness 1.0

height 2.1 .
shoulder height 1.64 |!-6T 19Cr-2Mo-Ti

width 4.2

width 0.2
groove depth 0.2 - -
length 4.2

keeper height 1.0 1.6T 19Cr-2Mo-Ti

magncet cover

yoke plate




The structure of sanple 1 corresponds to that of the first enbodi nent of

present i nvented attachment,
3 and 4 to the enbodi ment 3. The di nmensi on,
material used for elenments of the sanphg 1 through 4 and a conparative

The“el ement s nenti oned above are the
t he groove and the keeper.
rel uctance of falling off of
side is defined by width

sanple are shown in tables 1 to 5.
t he magnet cover,
Tabl e 6 shows the di nmension,
assenbl ed attachnents.
and t hi ckne

magnet body,

attachnent.

t he yoke pl ates,
attractive force,
The di nension of the top.

sanple 2 to the second enbodi nent,

and sanpl e
magneti c properties and the

§8108. DitedsRR of I Biehidi&rQRRASst e to the keeper) of the
o e wratn bl;'IILI_UII JORZ1910) N{Ib‘d‘l]b—LHe Iength 0| the tcrp—‘ﬁace
imension {mm) agnetic property  Materia
thickness 1.0
height 1.9 SMACO -
magnet body shoulder height 1.64 32MGOe 2=717
width 4.0
thickness 1.0
height 2.1
magnet cover ::z:"ii;‘hz%;;‘ 1 46: ' permeability=1.02 SUS316L
minimum width 2.4
material thickness 0.1
thickness 1.0
height 2.1
yoke plate shoulder height 1.64 |1.6T 19Cr-2Mo-Ti
maximum width 4.2
minimum width 2.4
width 0.2
groove depth 0.2 - -
length 2.0
keeper height 1.0 1.6T 19Cr-2Mo-Ti
Table 4. Dimension of the Elements of Sample 4
Dimension {(mm) Magnetic property Material
thickness 1.0
height 1.9 ' Nd. .FeB
magnet body shoulder height 1.64 |-oMCOe 14767758
width 4.0
thickness 1.0
height 2.1
shoulder height 1.64 —— _
mngqct cover maximum width 4.2 permeability=1.02 SUS316L
minimum width 2.4
material thickness 0.1
thickness 1.0
height 2.1
yoke plate |shoulder height 1.64 |1.6T - 19Cr-2Mo-Ti
: maximum width 4.2
minimum width 2.4
width 0.2
]groove depth 0.2 - -
length 2.0
keeper height 1.0 1.6T 19Cr-2Mo-Ti




measured along.the direction parallel to the magnet pole face, as shown
Fig. 1. -The thickness nentioned above neans the length of the top face
neasured along the direction normal to the magnet pole face, as shown in
Flg. 1. The dinension of the bottom sidei13s defined by wdth and thickness
of the bottomside (facing to the keeper) of the attachnent. The sanple 1
with no inclined face in the upper part has the dinensions of the top side
equals to that of bottomside as shown in Table 6. The sanples 2, 3, and 4
with inclined face have the dinmensions of the top.side different fromthat

of bottom spsies. ou;ms.odbmagice.@.ﬁs&fsamm,tsom side of sanples 1 through 4 are

fixed to tHe conmon varl ue. | TKITESS tHie—Tom ampte—+s—9. 2
mm | Onger thav‘[ that G’f Sunﬂ @gf\QIO'\ (mmncnhf PCAIF‘IPTOPICK EAMQ&SQ‘?MI& heij ghf
means t he hei htb f assenb| "éﬂ‘"&’t‘ bR hnent . The shoul der{_hei.ght means t|he
hei ght frorr%%t‘"tc? to the "8&&% nd of i ncPMREE face. Tré"‘a% detic
attractive Hoe+r+ee—betrween—t thaﬂhnent Tal
. thickness 1.0 )
yoke plate height 2.0 1.6T - 19Cr-2Mo-Ti
width 4.0
thickness 1.0
spacer height 0.1 permeability=1.02 SUS316L
width 4.0
' : periphery of assembled
cap attachment permeability=1.02 SUS316L-
material thickness 0.1 ]
keeper ' ~ |height 1.0 1.6T ‘|19Cr-2Mo-Ti

Table 6. Results of the Measurements

sample I | sample 2 | sample 3 { sample 4 comparative
. sample
dimension of top side width _ 4.2 4.2 2.4 2.4 4.2
(mm) - thickness 3.0 1.4 1.4 1.4 3.2
dimension of bottom side  [Wwidth 42 | 42 42 4.2 4.2
(mm) thickness- | 3.0 3.0 3.0 3.0 3.2
maximum  height (mm) 2.1 2.1 2.1 2.1 2.1
shoulder height (mm) 2.1 1.64 1.64 1.64 2.1
aftractive force (gf) _ 628 630 620 645 630
reluctance against falling off (kéf) 16 27 27 27 16




t he keeper was neasured by an Instron type tensile neasuring apparatus. The
reluct.ance of falling off is defined by tensile force as pulling out
attachment fromthe denture base nmeasured by the apparatus nentioned
above.. The attachnments were cenenteg in resin denture base wi th adhesive
commonly used in prosthetics. The sp‘éifications of the attachnents as
shown in tables 1 to 5 is described as fol ows. 9. At first, the

spect 1 catl on of Sl o, UReeb 3 Sesen THEHERSR LB B o o, TB°
O P The! TS 8hdr? el P S fabis Rt
10 (A) and sample 3 in Fig. 10 (B). ' :

As'shown in Fig. 16 (A), denture should be formed along.
the dottgd line 71 and 73. However comparative sample is large
inlthe height and the thickness so that the denture base has to -
be formed along the line T11, and artificial tooth 95 along the
line 731. The line 711 causes unpleasant feeling of_having
alien substance in oral cavity. The line 731 causes mechanical
.weakness of artificial tooth.

One the other hand sample 3 having smaller size in the
height-and the thickness with the inclined face enables ideal
line .of 75 and T6. "Particularly the inclined faces 125
contribute to form the lines as Fig. 10(B) reveals. The linse
75 causes no ill feeling to tongue. The line 76 ensures
sufficient mechanical strength to artificial tooth.

.. ' . As oogclusion, present inventioﬁ provides significant

advantages is prepaping dentures.



The keepers of sanple 1 through 4 have the thickness K2 of 3.0 mm the
wi dth .of 4.2 mm which are sane as that of attachnents, and the helﬂwt K1 of

1.0 mm The keeper- of conparative sanple has sane w dt Meﬂm Mtl JJ'I]"III'

sanple 1 through 4, but the thickness ofl13.2 nm For exa
havi ng inclined face, shoul der height h2 defined in Fig.. 6 are shown i
table 2, 3 and 4. Also, the wdth, deptth and | ength of t he grooves are-
shown. Now the results of nmeasurenents given in table 6 are described as
follows. The attractive force of. sanple 1 equal to that of the conparative
sanpl e, al t houghWsahpis: clahmed disal | er si ze wi t h 3.0 nmm thickness which is
0.2 mmless than that of conparative one. t he sanpl es have sanme w dth

of 4.2 mm Sanpl -2 hAsd %Rﬁi&lméﬁﬂﬂ@&ét?@%?qhgﬁéé %@PQ§Héd chhpdieatdentuse | e
al t hough t he e 8" q.afg)l ea2sh f'% hgﬁ%%%ﬁc?l neeea)e | Lnsd, f.ac arbh& hg%pupper

part of yoke p at oS m8afs ace provi I'hcrease of
attractive fgf GghePPbot!Hurface comprising: |

a magnet body with a magnet cover sandwiched by a pair of
yoke plates and have its magnetic pole to face the yoke plates,

a magnet cover hade of corrosion resistant non-magnetic
material covering lateral face of the magnet quy,

a pair of yoke plates made of corrosion resistant soft
magnetic material, '

a keeper made of corrosion resistant soft magnetic
material, in condition that the yoke plates and the magnet
cover.wélded together.

2. The dental magnetic attachment as set forth in ciaim
1, wherein, a pair of -yoke plates has round or inclined face on
the upper side opposite to the magnet body.

3. The dental magnetic attachment as Set forth in claim
2, ﬁhefein, a palr of yoke plates has a groove on the outer
side of each.

L, The dental magnetic attachment as set forth in claim
2, vwherein, a magnet body and a magnet cpver have inclined face

on the opposite side to the keeper.



vol ume. Sanple 3 also has sanme |evel of attractive force in spite of
further mniaturization by placing inclined faces in both yoke plates and

t he.magnet body. 10 Sanpl e 4 has sane di nension as sanple 3 but Nd-Fe-B
magnet hi gher energy product of 35M30e is used in it. The Nd-Fe-B magnet

i ncreases the attractive force than thaf,gof- the conparative sanple. Sanple
2, 3 and 4 having grooves 126, 127 shows reluctance in falling off fromthe

dent-ure base. Tabl e 1. D ntnsion of,the El ements of Sanpic |
-MAGNET BODY 11
/ LATERAL FACE 112

11
—111

N

/

YOKE PLATE 12

g\@“f

YOKE PLATE 12 -
MAGNET COVER 13 DIRECTION OF THICKNESS

DIRECTION OF WIDTH



D ntnsion () Magnetic property Material thickness 1.0

magnct body hei ght 1.9 32M3Cc [err]
width 4.0 thickness 1.0 height 2.1 nagnet cover width 4.2
perncability= 1.02 SUS3 1 6L material thickness 0. 1 thickness 1.0 yoke
pl ate height 2.1 7&.6T e | 9Cr - 2Mo- Ti
wdth 4.2 groove none keeper height 1.0

| .6T . 19Cr-2Mo-Ti Table 2. Dinmension or the El enments of
Sanple 2 Dinension (mm Magneti c property Mat erial thickness 1.0
magnet body y~ . hei ght 1.9 32M3Ce [err]
wdth 40 Fig . 2 :

THICKNESS

11

—12

/
7\




thickness 1.0 height 2.1 width 4.2 perneabi lity=1.02 SUS316L

mat eri althickness 0.1 thickness 1 .0 yoke plate shoul der hei ght
2.1 - 1 6T 19Cr-2Mo-Ti width 4.2 width 0.2 groove
depth 0.2 length 4.2 keeper _ height 1.0 1.6T
19Cr - 2Mo- Ti 12 Table 3. Dinension qf the Elenents of Sanple 3 D nension
(nm Magneti c property vat er¥8l t hi ckness 1.0 -
Fig. 4
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H h2 —T~—12
l Bl
kf ~+—3
e




magnct body

shoul der
shoul der

hei ght 1.
hei ght 1.

mnimmwdth 2.4

plate

naxinun1mﬁdth 4.2

0.2 length 2.0 keeper

19Cr - 2Mo- Ti

Fig

height 1.9

32MXCe
64 width 4.0 thickness 1.0 height 2.1 magnet covcr

[err]

64 perneability=1.02 SUS3 1 6L nmaxi numw dth 4.2
material thickness 0.1 thicknessll .0 height 2.1 yoke
shoul der height 1 QZ? I 19Cr - 2Mo- Ti
mnimmwdth 2.4 wdth O. 2 gr oove depth
hei ght 1.0 1.6T
6
. < T —
' | S — 125
125 t4F_ 4
N N
e [
. vy
M
H Tz— | \% “
]«l B ~—126
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.._.\____3
2
S
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Tabl e 4. Dinension of the Elenments of Sanple 4 D nension (nmm '

Magneti c property Mat erial thickness 1.0 height 1.9 shoul der hei ght
1.64 ° 35M3Ce - Nd14Fe77B8 width 4.0 thickness 1.0 height 2.1
magnet cover shoul der height 1.64  perneability=1.02 SUS316L
maXi mumw dth 4.2 mninumw dth 2.4 rra_;r?'l al thickness 0.1 thickness 1.0
hei.ght 2.1 yoke plate o shoul'der height 1.64 1.6T

| 9Cr -2Mo-Ti maxi mumwi dth 4.2 mnimumw dth 2.4 width 0.2

125

134

d

127-/

N~



groove depth 0.2 length 2.0 keeper hei ght

1.0 : 1.6T - 1 9Cr - 2Mo- Ti 13 Table 5. Dinension of
the El enents of Sanple 5 Di nension (nn) Magneti ¢ _property ial’
t hi ckness | .0 nmagnet body hei ght 1.9 ’
[err] width 4. 0 thickness 1.0 yoke plat%/ ﬂﬂ§§HE‘THé§§
1.6T" 19Cr-2Mo-Ti width 4.0 thi
hei ght 0. 1 perneability= 1.02 SUS316L width 4.0
Fig . 10
Ay P
/’73
AN _—731
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- ZRNwA
P AR\ 94
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S 930
S
92
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S5 75 |
| 94 125
125 75
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peri phery 6f assenbl ed cap - . at t achment
pernmeabi lity=1.02 SUS316L material thickness 0.1 keeper

height: 1.0 1.6T _ | 9Cr - 2Mo-Ti Table 6. Results of the
Measurenents sanple | sanple 2 sanple 3 sanple 4 conparative sanple

di nensi on. of top side wi dt h 7/§.2"“ 4.2 2.4 2.4
4.2 (nmm t hi ckness 3.0 1.4 1.4

1.4 3.2 dinmension of bottomside. wdth 4.2 4.2 4.2
4.2 4.2 (mm t hi ckness 3.0 3.0

3.0 3.0 3.2 maxi num hei ght (nm 2.1

2.1 2.1 2.1 2.1 shoul der hei ght (nmm)

2.1 1.64 1.64 1.64 2.1 attractive force (gf)

628 630 %%Q 645 630 reluctance against falling off
(kgf) 16 2r1g . Fl 27 16




14 Now the advantage of present invention to prior art in preparing denture
is described using conparative sanple in Fig. 10 (A and sanple 3 in Fig.
10 (B). As shown in Fig. 10 (A), denture should be fornmed al ong the dotted
line 71 and 73.. However conparative sanple is large in the height and the - ..
t hi ckness so that the denture base ha58}§ be fornmed along the line 711, and
artificial tooth 95 along the line 731" " The line 711 causes unpl easant
feeling of having alien substance in oral cavity. The.line 731 causes
mechani cal weakness of artificial tooth. One the other hand sanmple 3 having
smaller size in the height and the thickness with the inclined face enabl es
ideal line of 75 and 76. Particularly the inclined-faces 125 contri bute
to formthe lines as Fig. 10(B) reveals. The line 75 causes no ill feeling
to tongue. Thel]ﬁ%& 6 eggg%es sufficient mechanical strength to
artificial tooth: "As ntl uSion, present invention provides significant
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advant ages i s preparing dentures. VWhat is clained is: 1. A dent al
magnet.i c attachnment enbedded in the denture base so as to face a soft
magneti ¢ keeper enbedded in the top of the root surface conprising: a
magnet body with a magnet cover sandmﬁqp d by a pair of -yoke plates and
have its magnetic pole to face the yoke %Iates, a magnet cover nade of
corrosi‘on resis ofs I C. rial covering |lateral face of the
magnet body, a %gﬁ%Agfﬁ?@qugkagggghgﬂgngf corrosion resistant soft
magnetic material, a keeper made of corrosion resistant soft magnetic
material, in condition that the yoke plates and the nmagnet cover wel ded
toget her. 2. The dental nagnetic attachnent as set forth in claim

ABSTRACT OF THE DISCLOSURE

A dental magnetic attachment embedded in the.denture base
so as to face a soft magnetic keeper embedded in the top of the
root surface comprising a magnet body with a magnet cover
sandwiched by a pair of yoke plates and have its magnétic pole
to face the yoke plates, é magnet cover made of corrosion
resistant non-magnetic material covering lateral face of_the
magnet body, a pair of yoke plates made of corrosion resistant
soft magnetic material, a keeper made of corrosion resistant
soft magnetic material, in condition that the yoke plates and

the magnet cover are welded together.

FIGURE 8



1, wherein, a pair of yoke plates has round or inclined face on the upper

side opposite to the nmagnet body. 3. The dental nagnetic attachnent as
set ‘forth in claim2, wherein, a pair of yoke plates has a groove on the
outer” side of each. 4. The dental magnetic attachment as set forth in
cldaim 2, wherein, a nmagnet body and a nagnet covgt=a =aet =gCe on
the opposite side to the keeper. REPLACEMENT SHEET
o/8 2 2 MAR 19%6 ||
. Date ......... tersesereessarsenve |

Fig. 10
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