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xROTARY | NFORVATI ON RECORDI NG AND REPRODUCTI ON APPARATUS

BACKGROUND OF THE | NVENTI ON The present invention reu‘geg
to a rotary i nformation recordlng and reproduction apparatus t _
posi ti On%@Sh@@t‘ﬁQsﬁ%ynR@Iaeddl onally nmoving=ifl to a specified location in

an infor di sc, and in particular, to a rotary

I nf or mat GM“EBWW | reproduction apparatus that neets the

st andar di factor standard sizes for the apparatus and which
can

THIS SHEET HAS BEEN
REPLAGED

BACKGROUND OF THE INVENTION

The present invention relates to a rotary
information recording and reprédudtion apparatus that
positions a head by rotationally moving it to a

5 specified location in an information recording disc, and
in particular, to a rotary information recording and
reproduction apparatus that meets the standardized form
factor standard sizes for the apparatus and which can
reduce the structural vibration of a housing to position

10 the head quickly and precisely.

Referencing U.S. Patent No. 5,027,242, conven-
tiondl magnetic disc apparatuses are described. A
laminated information recording disc is rotationally
driven at a constant rotational speed by a disc rotating

15 motor fixed to a base. A head is supported to a
carriage Via a head supporting spring and suspended over
the disc with a very small gap therebetween to record
and reproduce information. The head can be positioned
quickly and precisely by using a voice coil motor to

20 rotationally drive the carriage.

Thé carriage is supported to a ball bearing
disposed between the carriage and a rotating shaft fixed
to the base in such a way that the carriage can rotate
around the rotating shaft. The voice coil motor which

25 drives the carriage comprises a voice coil, a permanent
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reduce the structural vibration of a housing to position t he head

gui ckly and precisely. Referencing U. S. Patent No.

5,027, 242, conven- tional magnetic disc apparatuses are described. A
| ami nated information recording disc is-ré ationally driven at a
constant rotational speed by a disc rotating notor fixed to a base. A

head is suppo{Rfheto ahd a yorddl I iTaie vwoiked dtfad iSURRAEdHEd Y ivHe and
suspended over the di'sc with a very small gap therebetween to record

and reproduce da¥rdlat, @ihd TR hrathaamtb et iethe yorkUiwhdeh and
precisely by using a voice coil notor to rotationally drive the
carriage. = are collectivEly aEfleragal ito AP EOrmyrier anthlyodkeari ng
di sposed between the carriage and a rotating shaft fixed

assembly") are fixed on the base. Since the voice coil

5 sandwiched between the magnet and york assembly is

subjected to magnetic fields, electricity can be applied

to the voice coil to drive it so as to position the head

on a target track.

When, however, electricity is applied to the

10 voice coil to generate drive force, the magnet and york
assembly, subjected to the resulting reaction force,
excites the base. That is, the base is vibrated when
the carriage performs a seek operation. This exciting
force causes the disc rotating motor to be excited to

15 vibrate the disc. As a result, during positioning,
there occurs a relative displacement between the head
supported to the carriage and the disc. This causes
off-track and ihcreases the time required for position-
ing, thereby affecting positioning performance.

20 The magnetic disc apparatus is often attached
to an external enclosure using screws, and the external
enclosure generally comprises sheet metal. Thus, the
exciting force described above causes the overall
apparatus including the external enclosure to be

25 vibrated, thereby preventing accurate positioning.

Quick and precise positioning requires the reduction of

the vibration of the magnetic disc apparatus caused by

the driving reaction force.
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to the base in such a way that the carriage can rotate around the

rotating shaft. The voice coil notor which drives the carriage

conprises a voice coil, a permanent - 2-
magnet and a york. The voice coil is attaédhed to the carriage, and the
pernanent magnet and the york (whi ch are collectively referred to as a

‘magnet and york assp ok )tlﬂign de écﬁﬁrﬁ?gs%hes'élﬁ?vé he voice coil

5 sandwi ched between the nagnet assenb y I's subj ected to
nmagnetic fi el gsnorlieifs risides @b ﬂ@plfcﬁd example | apatidse Gited drive

it so as to position the head

Unexamined Publication No. 5-81842. In this example, an
inertia load oil damper or a viscous load mass damper is

5 installed on the external surface of the rear end of the
base. By installing such a damper on the base, it is
possible to convert vibration remaining in the magnetic
disc apparatus after a seek operation or external
vibration energy, into heat energy inside oil or a

10 viscous body and to consume this heat energy therein, so

that the remaining or external vibration energy can be

reduced.

SUMMARY OF THE INVENTION
The conventional technique disclosed in the
15 Japanese Patent Unexamined Publication No. 5-81842
consumes heat energy, into which vibration energy has
been converted, inside the damper in order to absorb the
vibration energy. The efficiency in using the vibration
energy to move the oil or viscous body to convert it
20 into heat energy is not so high, so this technique has
not allowed the vibration of the magnetic disc apparatus
to be sufficiently absorbed.
In addition, apparatus standard sizes (length,
width, and height) referred to as the standardized form
25 factors are specified for magnetic disc apparatuses, and
must be met by these apparatuses. According to the

above conventional technique, such a damper is installed



on avtarget track. When, however, electricity is applied to
the 10 voice coil to generate drive force, the magnet and york

assenbly, subjected to the resulting reaction force, excites the base.
That is, the base is vibrated when t+hé earriage perforns a seek
operation. This exciting force causes the disc rotating notor to be

excited to 1anVit§fl tsdﬁeé}'e ﬁ%ﬁk@fﬁ?eﬁx‘a d Mk R "n%o the t her e

occurs a relative pl acenen supported to the

carriage and tdigdl T tHe DveEI8S magnétiiic ik aphratiLasrRa ddlihg | M
required for position- ing, thereby affecting positioning performance.

20 T ragEr GrtresastpRy ddifidte Ercan tdid AJt factd® an
external enclosure using screws, and the external
apparatus standard sizes.

5 It is an object of this invention to provide a
mechanism that prevents the vibration of the housing
caused by the carriage driving reaction force during the
positioning of the head and which meets the form factor
standard sizes for magnetic disc apparatuses. This

10 enables the head to be positioned quickly and precisely
and reduces the sizes and thickness of the magnetic disc
apparatus.

It is another object of this invention to
provide a positioning mechanism that allows the

15 apparatus to meet the form factor standard sizes for
small magnetic disc apparatuses such as 1.3, 1.8, 2.5,
3.5, and 5.25 inches and which is not significantly
subjected to vibration.

To achieve the above objects, this invention

20 includes dynamic dampers on the inner or outer surface
of the housing so as not to deviate from the form factor
standard sizes for magnetic disc apparatuses.

The dynamic damper is disposed in one of the
four corners of the housing, two diagonal corners

25 thereof, or all the four corners thereof.

The dynamic damper comprises a weight and bar-
like members acting like springs. The weight has an

angled shape and is integrated with the bar-like members



encl esure generally conprises sheet netal. Thus, the exciting force
descri bed above causes the overall apparatus including the external
enclosure to be 25 vibrated, thereby preventing accurate positioning.
Qui ck and precise positioning requires +hé reduction of the vibration
of the magnetic disc apparatus caused by the driving reaction force.

;jg-scri bed in, %fortggnﬁagi%ggﬁ%?ej gglj[he%;![dﬂﬁ& tgggxg;rﬁ)\r‘%(? ﬁj‘gﬁ%—g{‘fgﬁ :\é
5-81842. In t hiemieeaMY ©ouvpled to the housing.

Furthermore, the dynamic damper comprises a

single weight body and a plurality of bar-like members

5 acting like springs, and some of the plurality of bar-
like members are secured to the weight and the housing
while the rest of the members can be moved in the axial
direction of the bar relative to the weight and the
housing. By pressing the bar-like members into holes

10 drilled in the housing, the weight and the housing are
coupled together to increase the supporting rigidity of
the weight, and de-~coupling them enables the supporting
rigidity of the weight to be reduced. In addition,
moving the bar-like members enables the natural

15 frequency of the dynamic damper to be varied.

In addition, the bar-like member of the
dynamic damper has a structure composed of the same
material, a structure composed of the same material with
a viscoelastic member adhering to its surface, or a

20 structure composed of a pencil of lines or stranded
wires combined together using a viscoelastic resin.

In addition, the weight comprises two or more
weight members and a viscoelastic sheet that couples the
weight members together.

25 Alternatively, a plurality of dynamic dampers
are provided in the housing and the mass of the weight
and the spring rigidity of the bar-like member are set

so that each dynamic damper has a different natural



inertia | oad oil danper or a viscous |oad nmass danper is 5 installed on
the external surface of the rear end of -the base. By installing such a
danper on the base, it is possi bl e to convert vibration remaining in
t he magnetic di sc apparatus after a seek operation or external
vi bration energy, into heat energy inside oil or a 10 viscous body and to
consune this ﬁ@g@u@@@%gy therein, so that the remaining or externa
vi bration energy can be reduced. SUMVARY OF THE | NVENTI ON
The conventional techniAleernacivekyl, ia ¢iscodbadtpameseePaa®nis Unexani ned
Publication No. 5-81842 consunes heat energy, into which vibration
energy has filled between the dynamic damper and the housing.
If the natural frequency of the in-plane rigid
5 body rotational vibration of the apparatus in the case
in which the apparatus is fixed and supported to the
external enclosure is referred to as (£f;) and the natural
frequency of the dynamic damper is referred to as (f,),
the mass of the weight constituting the dynamic damper
10 and the spring rigidity of the bar-like member also
constituting the dynamic damper are set so that (f,) is
almost the same as (f,).
In addition, the dynamic damper has a
vertically symmetric rigidity.
15 When the fixing point between the bar-like
member and the housing is referred to as P and the
location of the center of gravity of the apparatus is
referred to as G, the dynamic damper is configured so

that the axis of the bar-like member generally overlaps

20 the straight line passing through the points P and G.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 shows the overall configuration of one
embodiment of a rotary information recording and
reproduction apparatus according to this invention;
25 Figs. 2A, 2B and 2C show the position of

dynamic dampers according to one embodiment of this

invention;



been converted, inside the danper in order to absorb the vi bration
energy. The efficiency in using the vibration energy to nove the oil or
vi scous body to convert it 20 into heat energy is not so high, so this

t echni que has not allowed the vibratibnof the nagnetic di sc apparatus
to be sufficiently absorbed. I n addition, apparatus standard

sizes (length, wi dt ;. gnd3ﬂe|ggtgngegérgﬁgwtghgspéggtggﬁnggrghéed form
25 factors are specified ? nagneti ¢ di sc appar at uses, and nmust be mnet

by these appaaghimes. déﬁ@éfél 88cbPdlifg to anbeHercenyeainent! okeghnsque,
such a danper 1s insta
invention;
Figs. 4A and 4B show the structure of a
5 dynamic damper according to one embodiment of this
invention;

Fig. 5 shows the structure of a dynamic dampér
according to another embodiment of this invention;

Figs. 6A, 6B and 6C show the structure of a

10 supporting-rigidity-variable dynamic damper according to
another embodiment of this invention;

Figs. 7A, 7B and 7C show the structure of a
bar-like member according to embodiments of this
invention; |

15 Figs. 8A and 8B show the structure of a weight
according to embodiments of this invention;

Fig. 9 shows the structure of a dynamic damper
according to another embodiment of this invention;

Fig. 10 shows the structure of a dynamic

20. damper according to another embodiment of this
invention;

Fig. 11 shows the locational relationship for
bar-like members according to one embodiment of this

invention; and

25 Fig. 12 shows the effects of this invention.

DETAILED DESCRIPTION OF THE EMBODIMENTS

Embodiments of this invention are described



-4- . on the outer surface of the rear end of the base, so the Si zes
of the overall magnetic disc apparatus including t he danper increase to
deviate fromthe form factor apparatus standard si zes. 5 I t
is an object of this invention to provi ¢e8a- mechani smthat prevents the
vi bration of the housing caused by the carriage driving reaction force

during the  ped@w Wit Herirdhie At AMhigydEet s the form factor
standard sizes for magnetic disc apparatuses. This 10 enables the head to

be positioned quickly amidracisifdwe the dvbrAdUehfifursdtzem ¥ 4 hi ckness
of the magnetic disc appar at us. It 1s another object of
this inventiomdtary_information recording and reproduction apparatus
according to this invention. A laminated magnetic disc
5 6 is rotationally driven by a magnetic disc rotationally
driving motor 7 fixed to a base 8A. A head 1 for
recording and reproducing information is attached to a
carriage 3 via a head supporting spring 2. Two rolling
bearings 4A are engaged with a carriage rotating shaft 4
10 fixed to the base 8A, and the carriage 3 is engaged with
the outer ring of the rolling bearing so as to be
rotationally supported around the carriage rotating
shaft. The carriage 3 is rotationally driven by a voice
coil motor comprising a magnet and york assembly 5
15 consisting of a york and a permanent magnet; and a drive
coil (not shown) provided in the carfiage 3, in order to
position the head 1 on a specified track of a disc 6 for
the recording or reproduction of information. The
apparatus is housed in a housing 8 (in this figure, the
20 housing is shown to be partially broken) comprising the
base 8A and a cover 8B.

Electricity is applied to the drive coil to
generate a thrust, which is then used to position the
head 1 on a specified track. When the thrust is

25 generated, reaction force is generated in the magnet and
york assembly 5 in the oppoéite direction to the thrust.

since the magnet and york assembly 5 is fixed to the

base BA using screws, the reaction force excites the



provi de a positioning nmechanismthat allows the 15 apparatus to neet the
formfactor standard sizes for smal | magnetic di sc apparatuses such as
1.3, 1.8, 2.5, 3.5, and 5.25 inches and which is not significantly
subjected to vibration. To %chi eve the above objects, this
invention 20 includes dynam c danpers on the inner or outer surface of

the housing spagé 8R{ tohgevis}ethéoBasBeibovibiatéa@rwhen shéndard sizes
for magnetic di sc apparatuses. The dynam c¢ danper is disposed

in one of thecarriageupesformssaosetkeopenatiion.t wohdi mggneticodhses 25
thereof, or all the four corners thereof. The dynam c danper
conpri ses a wapphratud harfixed anHesuppbrtedatoi ag ekkerspli egslo+he
wei ght has an
sure generally made of sheet metal using threads 9
5 provided in the base 8A. Thus, when vibrating,_the base
8A has a natural frequency determined by the mass of the
magnetic disc apparatus and the rigidity of the external
enclosure.
When the head is positioned to cause the base
10 8A to be excited, the magnetic disc apparatus and the
external enclosure are excited and the apparatus starts
a rigid body.rotational vibration, depending on the
contents of the positioning operation, that is, the
magnitude of the positioning driving force and the
15 1length of acceleration and deceleration time. Thus,
this embodiment includes dynamic dampers 10 on the outer
surface of the housing 8 to restrain the rigid body
rotational vibration of the magnetic disc apparatus
caused by the positioning operation. The dynamic damper
20 10 is a small vibration system'consisting of a "mass"”
and a "spring", and the magnitude of the mass and spring
of the dynamic damper is selected so that the speed of
the natural frequency of the dynamic damper is equal to
the speed of the vibration of the magnetic disc
25 apparatus caused by exciting force. When the exciting
force acts on the apparatus, only the dynamic dampers

vibrate whereas the vibration of the apparatus is

restrained. This is publicly known as described in



angked shape and is integrated wth the bar-Iike nmenbers

- 5- of the dynam c danper. The other end of the bar-1ike menber is

coupl ed to the housing.

Furt hernore, the dynam c danper

conprises a si ngl e wei ght body and'alﬂIUraIity of bar-like nenbers 5

acting like springs, and sone of the plurality of bar-

i ke menbers are

secured to thegYenaitarydyteniesrs) rghigekadhi ot hyucies) Bdifdleawpnbers can
be noved in the axial direction of the bar relative to the weight and
t he housi Septdyber e26; ntPINe( Hixrst i ¢ditiompes spp nt26hot@s269.

The position of the dynamic dampers is

described with reference to Figs. 2A-2C and 3A-3C.

5 Figs. 2A-2C are plan views of the magnetic disc

apparatus. The dynamic damper 10 is provided on the

outer surface of the four corners of the housing 8, as

shown in Fig. 2A. The dynamic dampers must be provided

in such a way that the overall magnetic disc apparatus

10 including the dynamic dampers meets the standardized

form factor standard sizes (length L, width W, and

height H). That is, the length (1) of the magnetic disc

apparatus shall be smaller than or equal to the form

factor standard length L, the width (w) shall be smaller

15 than or equal to the form factor standard width W, and

the height (h) (not shown) shall be smaller than or

equal to the form factor standard height H (not shown).

Fig. 2B shows the case in which the dynamic damper is

provided in two diagonal locations of the housing 8.

20 Fig. 2C shows the case in which the dynamic damper is

provided in one of the four corners of the housing 8.

The four corners of the rectangular housing 8 are

chamfered. The dynamic damper is housed in a space

formed by the outer surface of a corner of the rectan-

25

gular housing 8 and planes formed by extending two sides
adjacent to each other in the corner, and constitutes a
weight structure with an angled cross section.

Fig. 3A shows the case in which the dynamic



10 drilled in the housing, the weight and the housing are coupl ed

together to increase the supporting rigidity of t he wei ght, and
de-coupling them enabl es the supporting rigidity of the weight to be
reduced. In addition, movi ng the bar 1lli ke menbers enabl es the natural
15 frequency of the dynam c danper to be vari ed. I n addition,
the bar-1ike ggiber 00 LBeprovidgdashCtHanpRhehasudfatéU6EUtRecesR@sed of

t he sane material, a structure conposed of the sane material with a
vi scoel asti c gorhersadfiethaghbasihg 8surfprig. 8B showd sheuchseeinonposed of
a pencil of lines or stranded wi res conbi ned together using a :
vi scoel asti ¢ which. the dynamic damperadldi isoprotvhdedeightwoodpagenalt wo or
nor e wei ght menbers and a vi scoel astic sheet that couples the

locations of the housing 8. Fig. 3C shows the case in
5 which the dynamic damper is provided.in one of the four
corners of the housing 8. In any case, the dynamic
damper must have such a size as to enable the apparatus
to meet the form factor standard sizes. These dynamic
dampers each constitute a weight structure that fits the
10 shape of the inner surface of the four corners'of the
rectangular housing 8.
As described above, when the dynamic damper 10
is provided in any of the four corners of the housing 8,
distance (d) from the location of the center of gravity
15 G of the magnetic disc apparatus to the dynamic damper
fixing location increases compared to the case in which
the dynamic damper is provided on vertical or horizontal
sides of the magnetic disc apparatus. Thus, when the
head is positioned to cause the rigid body rotational
20 vibration of the'apparatus around the center of gravity,
the dynamic dampers can be effectively excited to
sufficiently restrain the vibration of the magnetic disc
apparatus body.
Next, the structure of the dynamic damper is
25 explained with reference to Figs. 4A and 4B. These
figqures show one embodiment of the case in which the
dynamic damper is provided on the outer surface of the

housing. Fig. 4A shows the structure of the dynamic



wei ght nenbers together. 25 Alternatively, a plurality of

.dynam c danpers

dynam c danper has a different natural = 12 -

- 6- frequency. Al ternatively, a viscoelastic materi al

so that each

are provided in the housing and the mass of the wei ght
and the spring rigidity of the bar-1ike nenber are set

i's

filled betweegamper dyfaané thspPesupbing hef hohei dgnamic damper 10 tof the

natural frequency of the in-plane rigid 5 body rotational

apparatus in the haseing 8. Fig. 4B is a rear view of the dynamic

10

15

20

25

damper 10. The dynamic damper 10 comprises a weight 10A
and a plurality of bar-like members 10B acting like
springs. The dynamic damper 10 is prepared as an
assembly integrated by securing the bar-like members 168
to the weight 10A using a press-in or an adhesion
process.

The tips of the bar-like members 10B of the
dynamic damper 10 are secured into holes 11 provided in
the base 8A that is a part of the housing 8, using a
press-in or an adhesion process. If the dynamic damper
is provided in the four corners of the magnetic disc
apparatus, a relatively large space is available in
which these dynamic dampers can be housed. Thus,
according to this invention, the weight 10A has an
angled shape, extends as far as possible within the
space, and has a sufficiently lérge volume and an
increased mass. As a result, when the dynamic dampers
are excited, sufficiently large kinetic energy can be
generated to restrain the vibration of the magnetic disc
apparatus. Although this embodiment has been described
in conjunction with the four bar-like members 10B, this
invention is not limited to this number;

Fig. 5 shows one embodiment in which the
dynamic. damper is provided on the inner surface of the
housing. Fundamentally, this embodiment has the same

structure as in Fig. 4A except for the weight shape and

vi brati on of

t he



in which the apparatus is fixed and supported to the external enclosure

s referred to as (f[err]) and the natural frequency of the dynamc
danper is referred to as (f[err]), the mass of the weight constituting
the dynam ¢ danper 10 and the spring ridBdrty of the bar-like menber also
constituting the dynam c danper are set so that (f2) is al nost the sane
as (f[err]). the mounting loddt el &£ Ofhe th@rdyikei metibePe! hRS fn
vertically symretric rigidity. 15 When the fixing point between
the bar-like the emibvbéiment iheFigLsing therwéightdexbtends Pasinflat has

| ocation of the center of gravity of the apparatus is referred to as G
t he dynanm ¢ dpopeible wibthingutke space, andthasecaasufficientlpalargee
menber generally overl aps

volume and an increased mass. The tips of the bar-like
5 memberé 10B of the dynamic damper 10 are secured into
the holes 11 provided in the base 8A that is a part of
the housing 8, using a press-in or an adhesion process.
Although this embodiment has also been described in
conjunction with the four bar-like members 10B, this
10 invention is not limited to this number.

Since the magnetic disc apparatus is fixed and
supported to the external enclosure, the natural
frequency of the rigid body rotational vibration during
positioning varies depending on the magnitude of the

15 rigidity of the external enclbsure. This invention thus
has a structure for varying the natural frequency of the
dynamic damper. Even if the magnetic disc apparatus is
fixed and supported to a different external enclosure,
the natural frequency of the dynamic damper can be

20 optimized by tuning it to the system, thereby restrain-
ing the structural vibration of the magnetic disc
apparatus.

Fig. 6A is a perspective view showing the
structure of a natural-frequency-variable dynamic

25 damper, Fig. 6B is a rear perspective view of this
dynamic damper, and Fig. 6C is a cross sectional view in
which the dynamic damper is shown to be cut along line

C~C shown in Fig. 6A. A top and a bottom bar-like



20 the straight |ine passing through the points P and G BRI EF
.DESCRI PTI ON OF THE DRAW NGS Fig. 1 shows the overal
configuration of one enbodi mrent of a,rotary information recording and
reproducti on apparatus accordi ng to'thTslﬂnVention; 25 Fi gs.
2A, 2B and 2C show the position of dynam ¢ danpers according to one
enbodi ment ofménbexrs 10C ioWethie adynamic damper 10 are secured to the -7-
Figs. 3A, 3B and 3C show the position of the

weight 10A and the base 8A. Two remaining bar-like

members 10D can be moved in the axial direction of the

bar relative to the weight and the base 8A.

5 By pressing the movable bar-like members 10D

in the direction A shown in the figure toward holes 8D

drilled in the base 8A, the weight 10A and the base 8A

are coupled together to increase the supporting rigidity

of the weight, that is, the spring constant of the

10 dynamic damper. In addition, by using an appropriate
tool to pull back the tips of the movable bar-like
members 10D in order to de-couple them, the supporting
rigidity of the weight can be reduced. Thus, the
movable bar-like members 10D can be moved so as to vary

15 the natural frequency of the dynamic damper according to
the system. Although this embodiment has been described
in conjunction with the two fixed bar-like members and
the two movable bar-like members, this invention is not
limited to these numbers.

20 The structure of the bar-like members
constituting the dynamic damper is explained with
reference to Figs. 7A-7C. The bar-like member 10B of
the dynamic damper has a structure composed of the same
material as shown in Fig. 7A, a structure composed of a

25 pencil of straight lines 10F combined with a visco-
elastic resin 10G as shown in Fig. 7B, or a structure

composed of stranded wires 10F combined together with

the viscoelastic resin 10G as shown in Fig. 7C.



dynam ¢ danpers according to anot her enbodi nent of this I nventi on;
.Figs. 4A and 4B show the structure of a 5 dynam c danper according to one
enbodi ment of this i nventi on; Fig. 5 shows the structure
of a dynam c danper according to another embodi ment of this invention;
Figs. 6A, 6B and 6C show the structure of a 10

supporti ng- r igg firende Mk YT i deingies B eiidli My deésignat@tdier

enbodi ment of this invention; Figs. 7A, 7B and 7C show t he
structure of Broken-mit |sdet iomishowionp ritiendintermmdibdtmmdtureg dfhithe
I nvention; 15 Figs. 8A and 8B show the structure of a weight

bar-like member. The bar-like member 10B may also
comprise a structure of the same material as shown in

5 Fig. 7A with a viscoelastic member sticking to the
surface thereof. The use of such a structure to allow
the dyﬁamic damper to produce a damping effect enables
the vibration to be reduced even at exciting frequencies
other than the natural frequency of the dynamic damper.

10 The dynamic damper described above desirably
has a vertically symmetric rigidity. This makes it
unlikely to excite vibration in directions other than
the direction parallel to the bottom surface of the base
of the magnetic disc apparatus, thereby preventing

15 positioning from being adversely affected.

The structure of the weight is described with
reference to Figs. 8A and 8B. The weight 10A may have
an integral structure of the same member as shown in
Fig. 8A or a plurality of weight members 10I, 10J and

20 10K may be coupled together using a viscoelastic member
12 as shown in Fig. 8B. 1In addition, according to the
embodiment shown in Fig. 8A, the weight may have an
integral structure in which not only the weight but also
the bar-like members are composed of the same material.

25 It is important to note that if the natural
frequency of the in-plane rigid body rotational vibra-
tion of the apparatus in the case in which the apparatus

is fixed and supported to the external enclosure is



according to enbodi nents of this invention; Fig. 9 shows the

structure of a dynam c danper accordi ng to anot her enbodi nent of this
i nventi on; Fig. 10 shows the structure of a dynamc 20
danper according to anot her enbodi nent ef16h+s i nventi on;

Fig. 11 shows the locational relationship for bar-1i ke nenbers

TS o’ he SESESE e 1eha, the WRNAREIOTEAnEIORS ey o 1L
EMBODI MENTS  gynamic damperr™iPdd¥reditd M (£4§Nithe" mds@ &3S ¢hiehed
weight constituting the dynamic damper and the spring
rigidity (spring constant) of the bar-like.member also
5 constituting the dynamic damper are set so that (f,) is
almost the same as (f,). When the head is positioned to
cause the rigid body rotational vibration of the
magnetic disc apparatus, the above constitution allows
the dynamic damper to oscillate to restrain the vibra-
10 tion of the magnetic disc apparatus.

Fig. 11 shows another embodiment of the
locational relationship between the fixing point between
the bar-like member and the housing and the location of
the center of gravity of the apparatus. When the fixing

15 point between the bar-like member 10B and the housing 8
is referred to as P and the location of the center of
gravity of the apparatus is referred to as G, the
dynamic damper is configured so that the axis of the
bar-like member 10B generally overlaps the straight line

20 passing through the points P and G. Consequently, when
the head is positioned, the apparatus is subjected to
rigid body rotational vibration around the center of
gravity, thereby enabling the dynamic dampers to be
effectively excited to sufficiently restrain the vibra-

25 tion of the magnetic disc apparatus.

Fig. 9 shows an embodiment in which the
vibration of the magnétic disc apparatus can be reduced

despite changes in the natural frequency of the in-plane



-8- bel ow with reference to the draw ngs. Fig. 1 shows
the overall configuration of a rotary information recording and
reproducti on appar at us according to this invention. A |am nated
magnetic disc 5 6 is rotationally drivenlby-a magnetic disc rotationally
driving notor 7 fixed to a base 8A. A head 1 for recordi ng and

ot ng s SR A ibRssn L UMRANAL LY,
carriage rot atigihreitald. 4 AckbrdRf tP e et Bherdd £ Grldmide 3 1S
engaged with the outer ring of  the rolling bearing so as to be
‘dampers 10 are provided in the housing 8 and the mass of
the weight and the spring rigidity of the bar-like
5 member are set so that each dynamic damper has a some-
what different natural frequency. As a result, despite
changes in the exciting frequency for the magnetic disc
apparatus, the dynamic dampers can be oscillated to
restrain the vibration of the magnetic disc apparatus
10 Dbody.

Fig. 10 shows an embodiment of a structure in
which a viscoelastic material 13 is filled between the
dynamic damper 10 and the housing 8. The viscoelastic
resin or member can be used in the bar-like members and

15 weight of the above structure (see Figs. 7B, 7C, and
8B). The use of such a structure to allow the dynamic
damper to produce a damping effect enables the vibration
of the magnetic disc apparatus to be reduced even at
exciting frequencies other than the natural frequency of

20 the dynamic damper.

This invention includes the dynamic dampers on
the inner or outer surface of the housing so as not to
deviate from the form factor standard sizes for magnetic
disc apparatuses. If the natural frequency of the in-

25 plane rigid body rotational vibration of the apparatus
in the case in which the'apparatus is fixed and

supported to the external enclosure is referred to as

(£,) and the natural frequency of the dynamic damper is



rotationally supported around the carriage rotating shaft. The carri age

3 is rotationally driven by a voice coil notor conprising a magnet and
york assenbly 5 15 consisting of a york and a pernanent magnet; and a
drive coil (not shown) provided in<th8carriage 3, in order to

position the head 1 on a specified track of a disc 6 for the recording .

or reproducti @firrddl oMalsl QF,) INehe madBPaEatHe weiBAYSEEnEBidubeHg Ng 8
(inthis figure, the 20 housifig is showmn to be partially broken)

conprising thehe dy?RufcSdamiperd asd'¢heBBpring rigidity of edle ibairly is
applied to the drive coil to generate-a thrust, which is then used to
position the likehemthberomalsospenstitttinge thedymanie damper iare et
generated, reaction force is generated in the magnet and

so that (f,) is almost the same as (f;). Thus, when the

5 head is,positioned to cause the figid body rotational

vibration of the magnetic disc apparatus, the above

coﬁstitution allows the dynamic dampers to oscillate to

restrain the vibrétion of the magnetic disc apparatus

body.

10 The dynamic damper is diéposed in one of the
four corners of the housing, two diagonal corners
thereof, or all the four corners thereof. Consequently,
the distance from the location of the center of gravity
of the magnetic disc apparatus to the dynamic damper

15 fixing location increases compared to the case in which
the dynamic damper is provided on vertical or horizontal
sides of the magnetic disc apparatus. Thus, when the
head is positioned to cause the rigid body rotational
vibration of the apparatus around the center of gravity,

20 the dynamic dampers can be effectively excited to
sufficiently restrain the vibration of the magnetic disc
apparatus body.

The dynamic damper comprises the weight and
the bar-like members acting like springs with the weight

25 and the bar-like members integrated together. The other
end of the bar-like member is coupled to the housing. A

relatively large space is available in the four corners

of the magnetic disc apparatus in which the dynamic



Si nce the

york- assenbly 5 in the opposite direction to the thrust.

magnet and york assenbly 5 is fixed to the base 8A using screws, the
reaction force excites the -9- base
8A. That is, the base is vibrated when+the = carriage perforns a seek
operation. The magnetic disc apparatus is fixed and supported to an

external encl @amger TUhe ke hdudldd, Magisyf atheaidiirf o wwikg threads 9 5

provided in the

ase 8A. Thus, when vibrating, the base 8A has a

nat ural frequdmtentdiosy, Mthed wa ghite hass andfanigled crassgseictdoti,sC appar at us
and the rigidity of the external

10

15

20

25

extends as far as possible within the space, and has a
sufficiently large volume and an increased mass. As a
result, when the dynamic dampers are excited, suffi-
ciently large kinetic energy can be generated to
restrain the vibration of the magnetic disc apparatus.

In addition, when the fixing point between the
bar-like member and the housing is referred to as P and
the location of the center of gravity of the apparatus
is referred to as G, the dynamic damper is configqured so
that the axis of the bar-like member generally overlaps
the straight line passing through the points P and G.
Consequently, when the head is positioned to cause the
rigid body rotational vibration of the magnetic disc
apparatus around the center of gravity, the dynamic
dampers can be effectively excited to sufficiently
restrain the vibration of the magnetic disc apparatus
body.

In addition, the dynamic damper has a verti-
cally symmetric rigidity. This makes it unlikely to
excite vibration in directions other than the direction
of the surface of the magnetic disc apparatus, thereby
preventing positioning from being adversely affected.

In addition, the dynamic damper comprises the
single weight body and a plurality of bar-like members,
and some of the plurality of bar-like members are

secured to the weight and the housing while the rest of



encl osure. When the head is positioned to cause the base 10
8A to be excited, the nagnetic disc apparatus and the ext er nal

encl osure are excited and the apparatus starts a rigid body rotational

vi bration, depending on the contents 2@ +he positioning operation, that
I's, the magni tude of the positioning driving force and the 15 |length

of accel erat | Gmibuiatal Sl 1 vl 1HUhe axidiiciAOdARY ] udes

dynam ¢ danpers 10 on the outer surface of the housing 8 to restrain

the rigid bodypar-1i&d tentitts WeWative & tHee igndlitfe aRa Big\s
caused by the positioning operation. The dynam c danper 20 10 is a snall

vibration systmmpmess g nthefbar-Ties ‘membersainkchtd "IRiles ¢irikiel tire
magni t ude of the mass and spring
the housing, the weight and the housing are coupled
5 together to increase the supporting rigidity of the
: weight, and de-coupling them enables the supporting
rigidity of the weight to be reduced. In addition,
moving the bar-like members enables the natural
frequency of the dynamic damper to be varied. Thus,

10 even if the magnetic disc apparatus is fixed and
supported to a different external enclosure, the natural
frequency of the dynamic damper can be optimized by
tuning it to the system, thereby restraining the
structural vibration of the magnetic disc apparatus.

15 In addition, the bar-like member of the
dynamic damper has a structure composed of the same
material, a structure composed of the same material with
a viscoelastic member adhering to its surface, or a
structure composed of a pencil of lines or stranded

20 wires combined together using a viscoelastic resin. The
weight has a structure composed of the same material and
comprises two or more weight members and a viscoelastic
sheet that couples the weight members together.
Alternatively, a viscoelastic material is filled between

25 the dynamic damper and the housing. The use of such a
structure to allow the dynamic damper to produce a

damping effect enables the vibration to be reduced even

at exciting frequencies other than the natural frequency



of the dynamic danper is selected so that the speed of the natura

frequency of the dynam c danper is equal to the speed of the vibration
of the magnetic disc 25 apparatus caused by exciting force. Wen the
exciting force acts on the apparatudl only the dynami c danpers

vibrate whereas the vibration of the apparatus is restrained. This is
publicly knoys &%éj@?ﬁi’dnﬁ‘i‘ﬁ dafper. - 10 -

"El ementary Dynam cs Shlgekazu Mori guchi, Bai fukan, Sept enber 20,
1959 (first edition), mltelafattivel§h. a plurality of Bynamuisi tdampexis t he

dynam c danpers is
are provided in the housing and the mass of the weight
and the spring rigidity of the bar-like member are set
5 so that each dynamic damper has a different natural

frequency. As a result, despite changes in the exciting
frequency for the magnetic disc apparatus, the dynamic
dampers can be oscillated to restrain the vibration of
the magnetic disc apparatus body.

10 The effects of this invention described above
are described with reference to Fig. 12. This figure
shows head position signals obtained in the magnetic
disc apparatus according to this invention after a seek
operation has been completed. It also shows the low

15 frequency vibration components of the rigid body
rotational vibration of the magnetic disc apparatus.
Compared to conventional methods, the method according
to this invention reduces the residual vibration
amplitude and damps the residual vibration quickly.

20 As described above, this invention can reduce
the residual vibration after the positioning of the head
and also reduce the residual vibration settling time,
thereby enabling positioning to be achieved quickly and
precisely. In addition, all the dynamic dampers

25 described above are configured to meet the standardized
form factor standard sizes for magnetic disc appara-
tuses, so this invention enables the sizes of the

magnetic disc apparatus to be reduced.



described with reference to Figs. 2A-2C and 3A-3C. 5 Figs. 2A-2C are plan

views of the magnetic disc apparatus. The dynanLQ“Jnl—;;£LéE_ELE¥|ded
on the outer surface of the four corners of the usi n
in Fig. 2A. The dynanic danpers nust be~p2dvtded ﬂﬂ ﬂﬂﬁ Eat t he
overal | magnetic disc apparatus 10 including the d nu’ ts the
st andardi zed wr dexymgEmct or standard sizes (length L, MAdfh

height H). That is, the length (1) of the nagnetic disc apparatus shal

be smal |l er than, or equala t¥ptdy fiformat igc tixscatdirtfrahd arepioduc< he
width (w) shall be smaller 15 than or equal to the formfactor standard

width W and tion happexragis (dompgmis irsdawvmagieitic bkisgedn eshidtan or

equal to the form factor standard hei ght H (not shown).
information is recorded, a head for recording and
reproducing information on and from the magnetic disc, a
carriage that supports the head and which is rotated in
the radial direction of said magnetic disc to position
the head on the magnetic disc, a carriage drive section
for applying a rotational torque to said carriage, and a
rectangular housing having a base and a cover which
supports and encloses said disc, said carriage and said
carriage drive section, wherein:

a dynamic damper having a weight member and
bar-like members acting like springs, which are all
integrated together, is provided on the outer surface of
at least one of four corners of said rectangular
housing;

said weight member of said dynamic damper has
an angled cross section so as to be housed in a space
formed by extending two planes of the rectangular
housing which surround the location in which the dynamic
daﬁper is provided;

said dynamic damper is fixed to the base of
said housing by means of said bar-like members; and

a natural frequency of said dynamic damper is
equal to a rigid body rotational fredﬁency of said

information recording and reproduction apparatus.

2. A rotary information recording and

This Sheet Has Been Replac
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Fig.«2B shows the case in which the dynam c danper is provided in two
di agonal locations of the housing 8. 20 Fig. 2C shows the case in which

t he dynam ¢ danper is provided in one of the four corners of the
housi ng 8. The four corners of the reddangul ar housing 8 are
chanfered. The dynam c danper is housed in a space formed by the outer

surface of a cEEpiaRitidie dEsdratus Pompst B il Us ingfettisl isesn f or med by

extending two sides adj acent to each other in the corner, and
constitutes awhicheimfdrmdttion uie weddrded anglleshd rfms seasdrding and

Fig. 3A shows the case in which the dynam c
reproducing information on and from the magnetic disc, a
carriage that supports the head and which is rotated in
the radial direction of said magnetic disc to position
the head on the magnetic disc, a carriage drive section
for applying a rotational torque to said carriage, and a
rectangular housing having a base and a cover which
supports and enéloses said disc, said carriage and said
carriage drive section, wherein:

a dynamic damper having a weight member and a
plurality of bar-like members acting like springs, which
are all integrated together, is provided on the inner
surface of at least one of four corners of said
rectangular housing;

said weight member of said dynamic damper has
an angled cross section so as to conform to the shape of
the inner surface of the rectangular housing on which
the dynamic damper is provided;

said dynamic damper is fixed to the base of
said housing by means of said bar-like members; and

a natural frequency of said dynamic damper is
equal to a rigid body rotational frequency of said
information recording and reproduction apparatus.

3. A rotary information recording and reproduc-
tion apparatus according to Claim 1 wherein some of said
bar-like members of said dynamic damper are fixed to

said weight member and said housing, whereas the rest of

THIS SHEET HAS BEEN
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dahper 10 is provided on the inner surface of the four corners of the

housing 8. Fig. 3B shows the case in whi ch the ﬂ E"H is
provided in two diagonal | ocations of the housi m I "j“’ﬁm ﬂlﬂl\/s t he
case in 5 which the dynanic danmper is praaided in one of the"folr *
corners of the housing 8. In any case, the dynam c danper nust have

such a size as_t.0 %(;ha]p_llei ?%Msatﬁge AR dEen Wife fRLAT afixdcsSt andar d

si zes. These anpers eac nstitute a welght structure that

fits the 10 éﬂﬁpgogtﬁ&%éf‘-rﬁkélfﬁén&;é'rsofrémi‘wrt&cgm wedgtihe

rectangul ar housin _ As descri bed above, when the dynamc
danper 10 hemB¥PVAKEkd 10 HduPing he four corners of the housing 8,

by pressing said movable bar-like members into
holes drilled in the housing, said weight member and
said housing are coupled together to increase the
supporting rigidity of said weight member, while de-
coupling said weight member and said housing enables the
supporting rigidity of said weight member to be reduced,
and

moving said movable bar-like members enables
the natural frequency of said dynamic damper to be
varied.
4, A rotary information recording and reproduc-
tion apparatus according to Claim 2 wherein some of said
plurality of bar-like members of said dynamic damper are
fixed to said weight member and said housing, whereas
the rest of said bar-like members can be moved in the
axial direction of the bar-like members relative to said
weight member and said housing,

by pressing said movable bar-like members into
holes drilled in the housing, said weight member and
said housing are coupled together to increase the
supporting rigidity of said weight member, while de-
coupling said weight member and said housing enables the

supporting rigidity of said weight member to be reduced,

and

heet Has Been Replaced
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di stance (d) fromthe |location of the center of gravity
magnetic di sc apparatus to the dynam c danper fixing M‘Mn l““l!ll
i ncreases conpared to the case in which t he dynanmi c

on vertical or horizontal si des of~t#® Tagnetic di sc appar at us. Thus

when t he head is positioned to cause the rigid body rotational

vibration of iR FRVFIUE RGNS f&& wtderfyﬁanﬁrcﬁ\ddmper to thee dynam c
danpers can be effectively excite ficiently restrain the

vi bration of tygignetic disc apparatus body. Next, the
structure of the dynam c danper is 25 explained wwth reference to Figs. 4A
and 4B. Theses. fi guresrotey dimef caeddiiare measfrding @rsk teprgdushr t he
dynani ¢ danper is provided on the outer surface of the
tion apparatus according to Claim 1 wherein mass of said
weight member and spring rigidity of said bar-like
member are selected for each of said dynamic damper so
that each said dynamic damper has a different natural
frequency.
6. A rotary informafion recording and reproduc-
tion apparatus according to Claim 2 wherein mass of said
weight member and spring rigidity of said bar-like
member are selected for each of said dynamic damper so
that each said dynamic damper has a different natural
frequency.
7. A rotary information recording and reproduc-
tion apparatus according to Claim 1 wherein when a
fixing point between said bar-like member and said
housing is referred to as P and a location of a center
of gravity of said rotary information recording and
reproduction apparatus is referred to as G, the dynamic
‘damper is disposed so that an axial direction of said
bar-like member generally overlaps a straight line
passing through said points P and G.
8. A rotary information recording and reproduc-
tion apparatus according to Claim 2 wherein when a
fixing point between said bar-like member and said

housing is referred to as P and a location of a center

of gravity of said rotary information recording and

This Sheet Has Been Replaced




housi ng. Fig. 4A shows the structure of the dynam c |Iu ll I“H"Ill)"l“‘
; 12 - damper 10 and the coupling of the dynam t he
housing 8. Fig. 4B is a rear view of the dynamc . *The dynam c
danper 10 conprises a wei ght 10A and 4 prurality of bar-Ilke menber s
10B acting like 5 springs. The dynam c danper 10 is prepared as an
assenbl y i nt egrepstidyt e Hppardtes bis -tefermnediior sad 0B the tdynamiawei ght
10A using a press-in or an adhesion process. The tips of
the bar-like nimipes iHRidpdsed s thyaamr aseigpkrdiectoneelirsaidnt o
hol es 11 provided in

bar-like member generally overlaps a straight line

passing through said points P and G.

9. A rotary information recording and reproduc-

tion apparatus according to Claim 1 wherein a visco-

elastic material is filled in an interface between said

dynamic damper and said housing.

‘10. A rotary information recording and reproduc-

tion apparatus according to Claim 2 wherein a visco-

elastic material is filled in an interface between said

dynamic damper and said housing.

11. A rotary information recording and reproduc-

tion apparatus according to Claim 1 wherein said bar-

like member of said dynamic damper has a structure

composed of the same material with a viscoelastic member

adhering to its surface.

12. A rotary information recording and reproduc-

tion apparatus according to Claim 2 wherein said bar-

like member of said dynamic damper has a structure

composed of the same material with a viscoelastic member

adhering to its surface.

13. .A rotary information recording and reproduc-

tion apparatus according to Claim 1 wherein said bar-

like member of said dynamic damper is formed by combin-

ing a pencil of lines together using a viscoelastic

resin.

14. A rotary information recording and

- This:Sheet Has Been Rep

A
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the base 8A that is a part of the housing 8, using—= press=t+f—of—an
adhesi on process. If the dynam c danper IS provi cor
of the magnetic disc apparatus, a reI atively | armnm mu“ﬂ Ilﬁwmll a’b
in 15 which these dynam c danpers can D e2hotused. Thus, L accordi*ng t
this invention, the weight 10A has an angl ed shape, extends as far

ners
Ie

as

possi bl e wit hlﬁbﬁﬂwucuo&pmammm@mﬁﬂg dicerglain @ gehemdinesaidl an
i ncreased mass. As a result, when the dynam c danpers 20 are excite
sufficiently I}:m:gd.:l«mmtendomerﬂg;sanah dymanmic dpmpematisd farmesttbwi n t he
vibration of the magnetic disc appar atus. Al though t his enmbodi ment has
been descri bedombining corpenail @f viines rmqememaxsmq@ MekARgs 108,
invention is not limted to this nunber.

elastic resin.

15. A rotary information recording and reproduc-
tion apparatus according to Claim 1 wherein said bar-
like member of said dynamic damper is formed by
combining stranded wires together using a viscoelastic
resin.

16. A rotary information recording and reproduc-
tion apparatus according to Claim 2 wherein said bar-~
like member of said dynamic damper is formed by
éombining stranded wires together using a viscoelastic
resin.

17. A rotary information recording and reproduc-

d,

tion apparatus according to Claim 1 wherein said weight

member of said dynamic damper comprises two or more
weight sections and a viscoelastic sheet that couples
the weight sections together.

18. A rotary information recording and reproduc-

tion apparatus according to Claim 2 wherein said weight

member of said dynamic damper comprises two or more
weight sections and a viscoelastic sheet that couples

the weight sections together.

I THIS SHEET HAS BEEN

REPLACED

this

‘\\\\\\\\\\“‘\\\\\
Il i



25 . Fig. 5 shows one enbodi nent in which the dynam ¢ danper

Ls provided on the inner surface of the -housi ng. Fundanentally, this
enbodi nent has the same structure as_in Fig. 4A exceptiHiDISHERE HASI BEN
shape and - 28 = 13 . t h mOUNRERGCED

| ocation of the bar-like nenbers. As in t he enbodi mnent—A—-+g—4A—ttre
wei ght ext endagssrHagT as possible within the space, and has a
sufficiently large vol une and an i ncreased mass. The tips of the
bar-like 5 nenbers 10Bzf dbjeatyefirithel presenty imverssicon ed itd o t he

“holes 11 provided in the base 8A that is a part of
restrain the rigid body rotational vibration of a

magnetic disc apparatus caused by the driving reaction
force of a head in order to position the head quickly
and precisely and to reduce the sizes of the magnetic
disc apparatus. According to this invention, a dynamic
damper having a natural frequency equal to the rigid
body rotational frequency of the magnetic disc apparatus
is provided in at least one of the four corners inside
or outside a housing of the magnetic disc apparatus.
The dynamic damper comprises a weight member and bar-
like members acting like springs, and has an angled
shape so as to meet the form factor standard sizes for

magnetic disc apparatuses.

ﬂﬂS SHEET HAS BEEN
REPLACED
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t he housing 8, using a press-in or an adhesi on process. Al t hough this
“enbodi nent has_al so been described in conjunction with the four
bar-1ike nenbers 10B, this 10 invention is not limted to this nunber.
Si nce the mag neTmscﬁhcﬁHasm bEdedS |s flxed and supported to the

ext er nal encl osu _ guepcy of the|r y roLaTpnal
' ' ' L myuﬂmgung varl es degendl ng on TH% %.-Eﬁ. Webgé he
15 rigidity of the exte closure. This i nvent|oH r hus Acﬁas a |

vi bration during

structure for varying the natural frequency of the  dynam ¢ danper. Even
I f the magnetic disc apparatus is - fixed and supported to a different
external encl osure, the natural frequency of the dynam c danper can be
20 optimzed by tuning it to the system thereby restrain- '

FIG. 1
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ing the structural vibration of the magnetic disc appar at us.
Fig. 6Ais a perspective view show ng the structure of a

nat ur al - fregueney—vart+able—dynam ¢ 25 danper, Fig. 6B is a rear
per specti Y&, ¥ 0 dynam ¢ danper, and Fig. 6Cis a cross
sect i onal ﬁ“ml °enll@@n t he dynamg/dpq:;er I's shown _to be cut along

l'i ne 6A. A top and a bottom bar ﬁmg(e:H, ET h,qc, BEEN
- 14 - t he dynam ¢ danper 10 are 9

wei ght 10A and the base 8A. Two renumi ning bar-1ike )
noved in the axial direction of the 8

FIG. 2A
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bar relative to the weight and the base 8A. 5 By pressing the

movabl e bar-1ike nmembers 10D in the direction A shown in the figure
toward hol €s |IIed in the base 8A, the weight 10A and the base 8A
are coupl edq,; e her to increase the supporting rigidift t-he—weight ,
that is, 1 Qﬂ f@mhe;ﬂaaait of the ligéd?:rqam c danper|. ﬁﬁﬁ Sﬂ%h*"% BFEN'
usi ng an ap ooI to pull he tips ofl_the RBVEANES bar-Ii ke
menber s 1OD -coupl e them the supporting rigidityof1he
wei ght can’ be reduce us, :the novabl e bar-like menbers 10D can be
noved so as to vary 15 t he nat ur al frequency of the dynag@ c danper
according to the system Al t hough APPARATIUSOLENGTH Was been 8escri bed
i n conjunction with the two fixHQ b
' =
XL o
8 B
= o=
FIG.3A g 50
A = O
x =
o 85
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the two novabl e bar-1li ke menbers, this invention is not
The structure of the bar-1like nenbers

20

t hesé nunbers.

constituting the dynam c_danper
laggip of

7A- 7C. The bmﬁnmﬁim

conposed of t
of a 25 penc

resin 10G as shown in Fig. 7B, or a structure
wi res 10F combi ned together with

in Fig. 7C

i

erial as
| i nes 10F co

- FIG. 4A

FIG. 4B

is explained with
the dynami ¢ danper has a structure

in Fig. 7A
I'ned with a
co

l[imted to

reference to Figs.

HETigg Carmop ed

iy el asti
osed BEPLACERNded

the viscoel astic Tésin 10G as shown
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- 15" - Ref erence nuneral 10H in Figs. 7B and 7C designates a
br oken-out section showng the internal structure of the bar-1ike
menber. The_bar-1ike nenber 10B nay al so conprise a structure_of the

sane naterfET‘5§‘shﬁmn~Ln_\§\Eig. 7A with a viscoelastic mﬁﬁpgﬁg§ﬁﬁggnn§Nto
t he sur Tcshed; el £0f . The use of sug‘?b/ fetructure to pllowpep) AEfe
dynam ¢ danp lageddanpi ng ef f ect enabl es t | i

reduced eveJIyIIE ?W equenci es ot'her than the natural frequency
of the dyna The dynam ¢ danper descri bed above
desirably has a vertically symmetric rigidity. This nakes it

unlikely to excite vibration in directions other than the direction
parallel to the bottom surface of the base

FIG. 5




of the magnetic disc apparatus, thereby preventing 15 positioning from

bei ng_adversely—affected: . The structure of the weight is
descri bed W|th nefgerence to Figs. 8A and 8B. The weight 10A may have
an i ntTét of .the same nenber as shown in Fig. 8A or a

pl ural i Wﬁim nbers 101, 10J ag¢ 12 10K may be coupl ed toget her
using a menber 12 as shown in Fig. 8 ﬂ%; BEEN
according to the enbodi ment shown in Fig. 8A the h% e a
i ntegral structure in which not only the weight but als r-I
menbers are conposed of the same material. 25 —T TS |rrportant to
note that if the natural frequency of the in-plane rigid body
rotational vibra- tion of the apparatus in the case in which the
appar at us

FIG. 6A - | FIG. 6B

__10A

|_10E
| _10E




Is fixed and suppbrted to the external enclosure is

- 16 - referred t (f[err]) and the natural frequency of the
dynam I's referred to as (f[err]), the mass of the wei ght

consti tuﬁgﬁﬁg@eﬁg@h@c danper and the spring rigidi

const a
are set
positio vi brati

magneti c di sc apparatus, the above constitution all ows
danper to oscillate to restrain the vibra-

FIG. 7A

10B

ty (springm

I ke, menber al so stituting thef af, & :
mm“m}’\“\s '+ al nost t heTgafre@as (flerr]). m ﬂggg%&“
ause the rigid body rotational n_of A

the dynam c .



10 tion _m'%ppar at us. Fig. 11 shows anot her
enbodi nent of the nal relationship between the fixing point -

bet ween Thsrsaeebg;s-d nenber and the housing and the |ocation of t he
center of gr P’ par at us. Wen the fixing 15 poi nt between the
bar-1i ke nen W e housing 8 g /1@s referred
Iocatl on of gravity of the apparatu$ THE ﬁgfﬂr Héa EEENas

t he dynam c darrper is configured so that the akis ofREFMACED
bar-l i ke menber 10B generally overlaps the straight |ine 20 passing
t hrough the points P and G Consequently, when the head is positioned,
the apparatus is subjected to rigid body rotational vibration around

the center of gravity, thereby enabling the dynam c danpers to be

FIG. 8A

- 10B




effeectively excited to sufficiently restrain the vibra- 25 tion of the

rmagneti ¢ di sc apparat us. Fig. 9 shows an enbodi nent in which
the____ vibratien—of—the magnetic di sc apparatus can be r e OSP4
changes in the natural frequency of the in-plane THIS SHEET HAS BEEN
- 17This Sheet Hzs dy riotational vibra i pp @f the magnetif di sCREPLACED
appar § ' to this enbodi nent,” four dynamc danpers 10 are
provi- ' ing 8 and the mass of t he wei ght and the spring

rigidity of the bar-like 5 nenber seé so that each dynami c danper has
a sone- Ifié -

NATURAL FREQUENCY fo1 8 NATURAL FREQUENCY fo2
10
10 E . ;é10
NATURAL FREQUENCY fo2 NATURAL FREQUENCY fo1

FIG. 10




what~di fferent natural frequency. As a result, despite changes in the
exciting frequency for the magnetic disc appar atus, the dynam c danpers
can be oscillated to ~_restrain the vibration of the magnetic disc

apparatus 10-bedy— Fig. 10 shows an enbo _
structure in 1Qawscoelastl«};_F?;r;‘;tt pal 13 is fif ] @éﬁ&ﬁeﬁ:ﬁﬁtﬂﬁew
dynamn This meﬁit he. housi ng 8 e viscoel astic r eRERLAGEDTRNDEY

can be -I|}<e menbers and 15 wei ght of the aboveStruetdsr
(see F| 8B). The use of such a structure to allow the
dynam ¢ darrper to produce a danFLa g t enables the vibration

of “the magnetic. disc apparatus to be'r ven. at exciting
frequenci es other than the natural frequeenc'y of

-10A

FIG. 12
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20" the dynami ¢ danper . This invention includes thé% ygggig; iﬁ_
. danpers on the inner or outer surface of the housing so as not to
deviate fromthe formfactor:.standard sizes for nagnetic di sc ‘
apparatuses. If the natural frequency of ghg in- 25 plane rigid body

oAt N et Fhisomdron” naRRA S g RERRObIETIAR ARBARRICE L

to as (flerr]) and the nat ur al frequency of the dynam g MRWEMEWT SHEET
- 18 - referred to as (f[err]), the mass of the wei ght dorfstitui+rg
18 MAR 71997

BACKGROUND OF THE INVENTION

The present invention relates to a rotary
information recording and reproduction apparatus that
positions a head by rotationally moving it to a
specified location in an information recording disc, and
in particular, to a rotary information recording and
reproduction apparatus that meets the standardized form
factor standard sizes for the apparatus and which can
reduce the structural vibration of a housing to position
the head guickly and precisely. |

Referencing U.S. Patent No. 5,027,242, conven-
tional magnetic disc apparatuses are described. A
laminated information recording disc is rotationally
driven at a constant rotational speed by a disc rotating
‘motor fixed to a base. A head is supported to a
carriage via a head supporting spring and suspended over
the disc with a very small gap therebetween to record '
and reproduce information.- The head can be positioned
quickly and precisely by using a voice coil motor to
rotationally drive the carriage.

The carriage is supported to a ball bearing
disposed between the carriage and a rotating shaft fixed
to the base in such a way that the carriage can rotate
around the rotating shaft. The voice coil motor which

drives the carriage comprises a voice coil, a permanent



t hé dynam c danper and the spring rigidity of the bar- | i ke menber al so
.constituting the dynam c danper are set so that (f2) is alnost the sane
"as (f[err]). Thus, when the 5 head is positioned to cause the rigid body
rotational vi bration of ‘the magnetif 2§ sc apparatus, the above

\c;lolrjlfglutgt ion all ows th%%n%@c%ﬁ%mt %E%i@@ﬁ&&%ﬁ\ﬂPPARAﬁt r_?_lhn t he

LR A NI =Y =4 S A= B = R =

dynam c danpeFBPE Eposed in one of the four corners of the housing,

two di agonal -corners dp& g'sggeg o £l HLIEhRUT AGARIGLY LBCEROT

Consequent |y, r om PSEAEon hé center of gravity

of the magnet ieeli3qARRY 2idid’ Bolle HeaRTbhadaWBratian’ bt B9 | ocation

i ncreases conpare e ca e I n
magnetic disc apparatus caused by the driving reaction

force of a head in order to position the head quickly
and precisely and to reduce the sizes of the magnetic
disc apparatus. According to this invention, a dynamic
damper having a natural frequency equal to the rigid
body rotational frequency of the magnetic disc apparatus
is provided in at least one of the four corners inside
or outside a hbusing of the magnetic disc apparatus. |
The dynamic damper comprises a weight member and bar-
like members acting like springs, and has an angled
shape so as to meet the form factor standard sizes for
mégnetic disc apparatuses. |

S | |
—L= REPLACEMENT SHEET

18 MAR 1997
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t he dynam ¢ danper is provided on vertical or horizontal
:magneti c di sc apparatus. Thus, when the head is positio

si des of the
ned to cause the

rigid body rotational vi bration of the apparatus around
gravity, 20 the dynam c danpers can be effectively excited
sufficiently restrain the vibration of_ the magnetic disc.
body. . The dynani ¢ danpgl _conprises the weigh
bar-1ike nenbers acting like springs with the weight 25 ar
menbers integrated together. The other end of the bar-

the—eent-er—of
tREPLACEMENT SHEET
appar arus

Tha8 AR BRF

wsaadhaor i

t
d

|ir\c T

TTECT

coupled to the housing. A relatively large space is a\

ailable in the

four corners - of the magnetic disc apparatus in which t

FIG. 1

he dynamT
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- 19 - danper can be housed. Thus, according to this CAv-eRt-ehR;

wei ght has an angl ed cross secti on, extends as far as pogbf’lbqfé:?"im’ﬁﬁ!ﬁtﬁ
t he space, and has a sufficiently large volune and an |ncreased nass.

As a 5 result, when the dynam c danpers are excited, suffij- 19?7
| arge kinetic energy can be generatedto restralnthe \lbratlon of "T'he
magneti c di sc appar at us. "2 3n additi on, when thé—+txt-nRg—potnt
bet ween t he bar-1i ke nenber and the housing.is referreql to as P and 10

the location-of the center of gravity of the apparatus IS referred 1O
-as G the dynam c danper is configured so
8
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that the axis of the bar-like nenber generally overl aps [iclimeﬂst“aﬁg?flf“"" T
1ine passing through the points P and G Consequent |y, A-the held- §
positioned to cause the 15 rigid body rotational vibratiadn |of the magnet ijc
di sc apparatus around the center of gravity, the dynani 18 HARDB0Z
can be effectively excited to sufficiently restrain the Jvibration of
the magneti c di sc apparatus body~ 320 In addition, the
dynam c danper has a verti - cally symretric rigidity. ‘JFhi.s makes it

unlikely to - excite vibration in directions other than the direction

of the surface of the magnetic disc apparatus, thereby preventing
positioning from bei ng adversely affeibsd. 25 8/ n addition, the
dynam c danper conprises the 10 ARATUS LENGTH £

FIG. 3A

APPARATUS WIDTH w

-t
o

FORM FACTOR STANDARD
LENGTH L
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FIG. 3B
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singl e wei ght body and a plurality of bar-like menbers, and sone of the

plurality of bar-like nmenbers are secured to the wei ghtp 2R, Q0
while the rest of - 2 -Pmﬁgéf'%&ﬂ&%@?s
can be noved in the axial direction of the bar-1i ke nbers rel ative |tg
t he wei ght and the housi ng. By pressing the bar-Iike [mgnbdSsMARtHINoI|es
drilled in t he housi ng, the_meighﬁiahd t he housi ng arje [coupled 5
together to increase the supporting rigidity of the i ght, and
de-coupling them enabl es the supporting rigidity of the-weight to be

reduced. |In addition,
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nDVing the bar-I|ike nenbers enabl es the natural frequency of the

:dynam ¢ danper to be varied. Thus, 10 even if the magngtire—dtse—apparatus
is fixed and supported to a different external encla§ﬂﬁ&ACEM%Nﬁ§ﬁﬁfhl

frequency of the dynam c danper can be optim zed by tfning 11 10 the
system thereby restraining the structural vibratioh pf 4 tifc
di sc apparatus. 15 I n addTLipﬁ, the bar-1ike nenﬁ%r%gggﬁﬁz

dynam ¢ danper has a structure conposed of the sane m
structure conposed of the sanme material with a viscpel astic nenber
adhering to its surface, or a structure conposed of "a péencilT of T1nes
or stranded 20 wires conbi ned together using a viscoelastic resin. The
wei ght has a structure conposed of the same nmaterial and :

FIG. 5




conprises two or nore wei ght menbers and a vi scoel astic -

;coupl es the wei ght nenbers together. Alternatively, a ﬁég@g%@l??@ﬁﬂ
material is filled between 25 the dynam c danper and the Housing. The uge
of such a structure to allow the dynam c danper to fgrqdut8 MAR 1997
danpi ng effect enables the vibration to be reduced even at exciting
frequenci es other than the natural f'ré.u'ency

- 21 - of the dynam c danper. Alternatilvely, a plurality
of dynam c danpers are provided in the housing and the mass of the

wei ght

FIG. 6A FIG. 6B

10c
10A
10D 10E
10E
10D
10c

%
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and the spring rigidity of the bar-1ike nmenber are set 5 so that each

.dynam c danper has a different natural frequency. d ¢
changes in the exciting frequency for the magnetic Ciggﬁgggy ygu he
dynami c danpers can be oscillated to restrain the vijbrjati on of tthe
magneti c di sc apparatus body. 10 The effects lof] t BiEsMARVIBRT i on
descri bed above are described with/ reference to Fig.] 42. This figure
shows head position signals obtained in the magnetic i 'SC appar at us
according to.this invention after a seek operation hias been conplete
It also shows the low 15 frequency vibration conponents of the rlgld body
rotational vibration of the magnetic disc apparatus. Conpared to

conventional methods, the nmethod according

FIG. 7A




to'this invention reduces the residual vibration anblitude and danps

sthe residual vibration quickly. 20 ' As descri be
i nventi on can reduce the residual vibration after the
t he head and al so reduce the residual vibration settliln
t her eby enabling positioning to be achieved quickly and

addition, all the dynam c danpers 75_8escri bed above are
neet the standardized formfactor standard sizes for
appar a- -‘tuses, so this invention enables the sizes of

magneti c di sc apparatus to be reduced.

FIG. 8A
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-22- What is clained is: 1. Arotary infornatloﬁEmgcéwﬁuﬁgﬂﬁﬁﬁ
reproduction apparatus conprising a magnetic disc on whiic TTT#U
recorded, a head for recording and reproduci ng informnatioh
magnetic disc, a carriage that supports the head and whilch
the radial direction of said magnetic disc to position theﬁ
magnetic disc, a carriage drive secti.ch Tor applying a fotational torque o
sai d carriage, and a rectangul ar housing having a base anmd—a—cover—which—
supports and .encl oses said disc, said carriage and said carriage drive
section, wherein: a dynanicEﬂHGﬁergraving a wei ght nmenber and

I

bar-1ike nmenbers acting |like springs, are all integrated together, is
provi ded on the outer surface of at |egst one of four corners of said

rect anguiINATRIRALNEREQUENCYs 40d wei gi? nmenmbdMATURBALI FRBEWENGYpfo2 has
an angl ed cross- sectlon SO as to be hOUued in a space forned by extending
two planes of the jaqs Tt . gt | on i n which

t he dynanmi c dﬁﬁp
t he base of s

10 10

NATURAL FREQUENCY fo2 NATURAL FREQUENCY fo1

FIG. 10




and a natural frequency of said dynam c danper i|gs—egqual—t-o-a-rigid .-

:body rotational frequency of said:information recordi ng pnREM APENMENT tSHERAT
apparatus. 2. A rotary information recording and repfo Tomap uls
conprising a magnetic disc on which information is recorded, %wﬁﬂr
recordi ng and reproducing i nformation %n and fromthe nmagngtic ,
carriage that supports the head and "WHcR is rotated in {hb—adial |

direction of said magnetic disc to position the head on fhe magnetic disc,|
a carriage drive section for applying a rotational torqueto—sard—car+irage,

and a rectangul ar housing having a b nd_,a, cover which supports and

encl oses said disc, said carriage anﬁfﬁasd aé1riage drive section, wherein:
a dynam c danper having a wei ght nmenber and a plurality of bar-like nmenbers
acting like springs, which are all integmgpted together, is1e¢pvided on the
i nner surface of at |east one of four corpers of said rectangul ar housi ng;

sai d wei ght nenber of said dynam ¢ danper( has an angl ed crogs-section so as
to conformto the shape the inner surface of the rect housi ng on
whi ch the dynanic danpef is provided; 10B

FIG. 12
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-23 - said dynaric danper is fixed to the base of said hﬁé”@%"cﬁ

freans of said bar-like nenbers; and a natural frequency of said \vg‘;
‘dynamc danper is equal to a rigid body rotational frequefiey—ot—sai-d

i hf ormati on recording and roduction apparatus. 3. Fg&ﬁ’lLAﬁEi\/iENT SHEET

I nf or mat i m&groduct i on apparatus accordin 0 clramt

wher ei n sor““ﬂW‘ e menbers of said dynam c danjpgr a'r7e5 ?xﬁ t g
- said wei ght housr ng, whereas the rest of s %AI

nmenbers can ‘be * moved i n the axi al directa2on of the bar-Iilke rmn*mrc
relative to said weight menber and said housing, by presding said movabl e

bar-1ike nmenbers into holes drilled in the housing, said Werght—menber—and-
sai d housing are coupl ed together to increase the supporting rigidity of

sai d wei gNhatrieclobmed ighi | e decoupling said wei ght nenber and sai d housi ng
enabl es the supporting rigidity of said weight nenber to be reduced, and
m)vings I d noya es the natural frequ

Gynan . damper FIpes i Ceordihe s SegtpetFopet s Shere p BBEIRGF fige S artich
r epr od uctmf@ﬁnaéppapr reeqrdeds @ daddion gecptsimgi and reproduaing dnfarneatioe on find; frowm the megretic y
of bar-|idi®, ﬂBﬁfi@g’e&h@fsuﬁ)attﬂthQ}iékﬂ%ﬁ Wﬂﬁ:ﬁﬁﬁrota?efdﬂn fﬂéﬁ:@cﬁaltcﬁte&ﬂind)fw ﬁiagneﬁe ai%er

and said e

t he axi aItQ géisgiueoc% tgh X ﬁlgh@é tﬁ% mtagn ric i%gﬁ{ e‘ir%lsve P ecingrtlF %p R }(')m%a Toéa?\%ifl l?(i{fl er’Fg %gr
and sai d “ABI#8¢%.rgd a rectangular Bgilsi@g és\grlgig baggjapd ABovER WRich SHPHOYtR enmbér%saidiﬂls;,
hol es dr ishidedrriage artesaliciafriage drigsdectione wfiéreinnenber and sai d housing are
coupl ed together to increase the supporting rigidity of said weight menber,
whi'l e decoupl i saj ht menmber and sai d housi ng enabl es the supporting
rigidity of saﬁnwer BiiRga Vveehs member and Gar-like anembers 3efingdikg SprNgE Y ich are
bar-1i ke alisntbgrated Eigetbéreis ptdvitled ai the alitef suefacecufayleast one of four corners of said rectangular

housing;

said weight member of said dynamic damper has an angled cross-section so as to be housed in
a space formed by extending two planes of the rectangular housing which surround the location in which

the dynamic damper is provided;

said dyﬁamic damper is fixed to the base of said housing by means of said bar-like members;
and

~ a natural frequency of said nd damper is equal to a rigid body rotational frequency of said
information recording and reproduction apparatus.

2. A rotary information recording and reproduction apparatus comprising a magnetic disc on which
information is recorded, a head for recording and reproducing information on and from the magnetic
disc, a carriage that supports the head and which is rotated in the radial direction of said magnetic disc
to position the head on the magnetic disc, a carriage drive section for applying a rotational torque to said
carriage, and a rectangular housing having a base and a cover which supports and encloses said disc,
said carriage and said carriage drive section, wherein:

a dynamic damper having a weight member and a plurality of bar-like members acting like
springs, which are all integrated together, is provided on the inner surface of at least one of four corners
of said rectangular housing;

said weight member of said dynamic damper has an angled cross-section so as to conform to
the shape of the inner surface of the rectangular housing on which the dynamic damper is provided;



of said dynam c danper to be varied. - 5.

and reproduction apparat us rding to claim1 wherei n a—pt+trat+ty—otf
dynami c danpwd wherein the mass of sai dﬁﬁgﬁ@ﬁMENﬁnﬁﬁETa
spring rigidit \\ \\‘\“\“ ‘\ke menbers are selected fqr [€ach of sard

dynam ¢ danpe ‘“\l
frequency. 6.W rLotﬁry information recording and reprgduction appar gt
according to claim2 wherein a pluralitysof dynam c danpers—ae—prov-ded

A rotary information recording

sal d dymani ¢ danper has a di fferqevaR?\t%%@
;

and wherein the nmass of said weight nenber and spring rijgidity of said
bar-1ike nmenbers are selected for each of said dynam c damper SO thar—ea
sai d dymani c shkidipiyramivadanperlisffixed enthe base wf adid howsingchyaneans of said bar-like members;

REPLACEMVENT SHEET

7. A rotary information recordi ng and reproduction apparatus accordi ng

d

to claiml wherein when a fixing point between said bar-Iike members and
sai d housi ng & satnmf frequentytod said dyRamivdlampérde equalan aafgidbodyp rdtetiona ffrequency bfysaidf

as G the dynanm c danper is disposed so that an axial direction of said
bar-1i ke nmenbers generally overlaps a straight |ine passing through said
poi nts P3and @&.rotary information recording and reproduction apparatus according to claim 1 wherein some

of said bar-like members of said dynamic damper are fixed to said weight member and said housing,
whereas the rest of said bar-like members can be moved in the axial direction of the bar-like members
relative to said weight member and said housing, by pressing said movable bar-like members into holes
drilled in the housing, said weight member and said housing are coupled together to increase the
supporting rigidity of said weight member, while decoupling said weight member and said housing
enables the supporting rigidity of said weight member to be reduced, and moving said movable bar-like
members enables the natural frequency of said dynamic damper to be varied.

4. A rotary information recording and reproduction apparatus according to claim 2 wherein some
of said plurality of bar-like members of said dynamic damper are fixed to said weight member and said
housing, whereas the rest of said bar-like members can be moved in the axial direction of the bar-like
members relative to said weight member and said housing.

by pressing said movable bar-like members into holes drilled in the housing, said weight
member and said housing are coupled together to increase the supporting rigidity of said weight
member, while decoupling said weight member and said housing enables the supporting rigidity of said
weight member to be reduced, and moving said movable bar-like members enables the natural frequency
of said dynamic damper to be varied.

5. A rotary information recording and reproduction apparatus according to claim 1 wherein a
plurality of dynamic dampers are provided and wherein the mass of said weight member and spring
rigidity of said bar-like members are selected for each of said dynamic damper so that each said dymanic
damper has a different natural frequency. '

6. A rotary information recording and reproduction apparatus according to claim 2 wherein a
plurality of dynamic dampers are provided and wherein the mass of said weight member and spring
rigidity of said bar-like members are selected for each of said dynamic damper so that each said dymanic
damper has a different natural frequency.

-24 -

sai d 1ot ffdmiafibrPreBiiing And RpRIIHLIIE apfichnisePr oduction apparatus is referred to



8. A rotary information recordi ng and reproduction apparatus accordi ng

to claim?2 vmm%rg poi nt between said bar-1i “aleﬁ @K‘@N?WFT
said housing is referre  and a | ocation of a cente Nald=Ave _

said rotary | u"ﬁu ng and reproduction apparatyis is referred th
as G the dyn m " ’mﬂ ’sposed so that an axial dire¢t{onl dMAYITRE9

bar-1ike nenbers genera |y’ oerl aps a straight |ine passing {hrough said
points Pand G 9. A rotary |nfornaEkon recording and feproduction _
apparatus according to claim1l wherein a viscoelastic mtefrdal is filled in
an interface between said dynam c danper and said housing. 10. A rotary

i nformat 7.on r Acowad) infprmatibn regordinb it lrmocﬁlbmfa@paﬁtuﬁmafddigﬂe clafin ¢ |w@1bféln'2when
wher ei n é‘ﬁ)ﬁ'n§ Eeﬁ{ @é&,eeﬁ dﬂﬁtb@f—hﬁé médiberd dafhid lﬂ)uﬁﬁ'%/ is%gﬁté? oL %g,%tm P 2ng

dynami c ous| n ormat | on
repr oduc‘f‘ﬁ“gﬁ %rﬁﬁlfya? lda"é’E’Ef H‘f"?\'ﬁ‘”ﬂ%‘ igpoadling and yepfodpction apnarases is s¢ferreshio-asiGke
menber s the dgmamic danmperriscligpasedeo thanan axis tdirection o€ sAd bardike dnefbes gféhéiﬁll)eoverlaps

mat eri al 3 Wdight Bind/ pRARE RGgh Gaill m%rpﬁﬂgﬁ“ ng to its surface. 12.

rotary information recording and reproduction apparatus according to cla| m
2 wherein each of said bar-like nenbers of said dynam c danper has a
struct ur® conpagtety information megoslingeand répmbduiidntuppareius sceddigtth clae 2 wereatikm ng

to its sayfikiag 9omt Bebween s&idrﬁai-ﬁﬁé’mérgl?égf Enﬂﬁt daf?irhcﬁl.?ﬁé) fscpeﬂg'e@ﬂf le%cf)%gﬁﬁtko?lrﬁf
2bPa Gy nealtE ohRuBror did Pl b ernting dud tomiedhqion ebpar s FeftERt 1S i ng
a vi scoel 8§Y1F34§11¢ damner is dlsposed SAthabarawalldn&@mmf said barelike mutimbgrsagenerally overlaps

repr oduci stedight RS paasiks thasugR 54ld Beinis P #kddy.m 2 each of said bar-1ike menbers
of said dy?;gmc dgrrpif is for rrgd by conbi ning-a pencil of |ines together

using a viscoel astic resin.
g 9, A rotary information recording and reproduction apparatus according to claim 1 wherein a

viscoelastic material is filled in an interface between said dynamic damper and said housing.

10. A rotary information recording and reproduction apparatus according to claim 2 wherein a
viscoelastic material is filled in an interface between said dynamic damper and said housing.

11. A rotary information recording and reproduction apparatus according to claim 1 wherein each
of said bar-like members of said dynamic damper has a structure composed of a single material with
a viscoelastic member adhering to its surface.

12. A rotary information recording and reproduction apparatus according to claim 2 wherein each
of said bar-like members of said dynamic damper has a structure composed of a single material with
a viscoelastic member adhering to its surface.

13. A rotary information recording and reproduction apparatus according to claim 1 wherein each
of said bar-like members of said dynamic damper is formed by combining a pencil of lines together
using a viscoelastic resin.

14. A rotary information recording and reproduction apparatus according to claim 2 each of said
bar-like members of said dynamic damper is formed by combining a pencil of lines together using a
viscoelastic resin.

15. A rotary information recording and reproducion apparatus according to claim 1 each of said bar-



15° A rotary information recordi ng and reproduci on appe+atts to
sclaim 1 each of said bar- . REPLACEMEmpSﬂkﬂg
~25- i dynam ¢ danper is forned by} cpiAbl ni ng st rante

Wi res toge oelastic resin. 16. Arotary i i g)
recordi ng iﬂ mﬁ “aum“umappar atus according to claim?2 \/\/ﬂgg{ﬁp?ach
said bar-1II menber’s 8f 3Said dynam c danper is formed byleenptnmyg
stranded wires together using a viscoelastic resin. 17. A rotary

i nformati on recordi ng and reproducti on-2fpparatus accordimg- 1o claim.1
wherein sai d wei ght menber of said dynam c danper conprises two or nore
wei ght CtIO a,Vv] scoel t|c sheet, that coupl es e wei ght, sections
t oget her 1ke 'T%“ sers gfﬂi’ébwquﬁf Ef &ngmﬁ'ﬁcﬁ% o‘ﬁﬁ?,stf% BT8R us
accor di rscoelastikc aésin. 2 wher ei n sai d

(o)

16. A rotary information recording and reproduction apparatus according to claim 2 wherein each
of said bar-like members of said dynamic damper is formed by combining stranded wires together using
a viscoelastic resin. '

17. A rotary information recording and reproduction apparatus accordirig to claim 1 wherein said
weight member of said dynamic damper comprises two or more weight sections and a viscoelastic sheet
that couples the weight sections together.

18. A rotary information recording and reproduction apparatus according to claim 2 wherein said
weight member of said dynamic damper comprises two or more weight sections and a viscoelastic sheet
that couples the weight sections together.



wei ght nmenber of said dynam c danper conprises two or hDre-meLght'sections
- and, a viscoel astic sheet that couples the weight sections together.
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ROTARY INFORMATION RECORDING AND REPRODUCTION APPARATUS
ABSTRACT '

An object of the present invention is to
restrain the rigid body rotational vibration of a
magnetic disc apparatus caused by the driving reaction
force of a head in order to positioh the head quickly
and precisely and to reduce the sizes of the magnetic
disc apparatus. According to this invention, a dynamic
damper having a natural frequency egual to the rigid
body rotational frequency of the magnetic disc apparatus
is provided in at least one of the four corners inside
or outside a housing of the magnetic disc apparatus.
The dynamic damper comprises a weight member and bar-
like members acting like springs, and has an angled
shape so as to meet the form factor standard sizes for
magnetic disc apparatuses.

'Fig 1
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