ISR IR EE
|||||||||||||||||||\/|:II AR ERRRNR N

FErrrrrnd
FI'ELD T esent i 1 IMLLETTTTTETO *000002* \
i a Carrlaggnxgc}agnarﬁlates to an actuatofcfﬁgfagﬂmmmmmm@mwmu“ TECHNI, CAL {
for exanple, ead and rocki ng about a rot present
otary d||5§1l59.un|t such as,

a magnetic disk u
unit such as a magnetic disk ug:t SACKGRAUND ART a carriage In a disk

required to have e 10 dynani

X c r
access to a at a hi;ﬁlgegédtarget track Characfe$¥;??25m4th a head is
of a conventi onal P accurately 8 is an eXplodedln orderto get

or the like. 10 shows i he S - X of fﬁé‘%ﬁﬁ'ﬁl&é actuat ot mfﬂ m[mwm “mj'n.e\t'v

of Fig. 9 fixed to upper and

| oner yokes 9A nets 15 are res
: 98t ddeo peCtlveI
bet ween in a nannert%pcﬁy?ﬁif Bﬁskigf%ﬁghsecured by syeLPfFeg spacgagﬂets

apolarity- A ere

TECHNICAL FIELD

5 The present invention relates to an actuator including a

carriage having a head and rocking about a rotary shaft, in a

disk unit such as, for example, 2 magnetic disk unit.

BACKGROUND ART

10 In a disk anit such as a magnetic disk unit, a carriage

provided with a head is required to have excellent dynamic

characteristics in order to get access to a target track

accurately at a high speed.
Fig. 8 is an exploded perspective view of a conventional

15 actuator for a disk unit or the 1ike. Fig. 9 is a plan view

of the carriage of Fig. 8. and Fig. 10 shows the X - X

section of Fig. 9.

In Fig. 8. magnets 15 are respectively fixed to upper and

lower yokes 9n, 9B. The yokes 9A, 9B are secured by shafts

20 16 with a specified space there between in a manner such that

magnets 15 are opposed to each other in reverse polarity. A

coil 7 1is fixed on one end of a carriage 8. and on the other

end 1is located a suspension 6 which supports a head 5 foI

signal recording and reproducing. The carriage g ic

25 supported by a rotary shaft (not shown) which is set throug!
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generated in the coil 7 according to the Fleming's rule, and
5 thereby, the carriage 8 makes a rocking motion.

In a conventional actuator as described above, examples
of configuration with the coil 7 fixed on the carriage 8 are
shown in Fig. 9 and Fig. 10. In these figures, projection 17
for securing the coil 7 is integrally disposed peforehand at

10 the end of the carriage g, and the projection 17 and the coil
7 are secured bY means of holding member 11 made up of
thermoplastic resin.

However, in such conventional configuration, since the
coil 7 is supported in a cantilever fashion by the carriage 8,

15 it is not possible to obtain sufficient strength and rigidity
for the installation. As a result, the resonance frequency
of the carriage 8 becomes jowered and it is unable to satisfy
the requirement for higher performance of the disk unit;

Fig. 11 and Fig. 12 are perspective views showing other

20 examples of configuration with respect to the carriage 8 and
the coil 7. Fig. 11 is a perspective view before assembly of
the carriage g8 and the coil 7. Fig. 12 is a perspective view
after assembly of the carriage 8 and the coil 7. In Fig. 12,
the portion shaded by black spots is the support member 11

25 made up of resin. Fig-. 13 shows the XIII - XIII section -of
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The configuration of coil fitting arm 12 B is same as that of
the coil fitting arm A. The carriage 8 and the coil 7 are
set in a metallic mold (not shown), and the coil 7 1is

positioned with reference to the carriage 8, and holding

10 member 11 made up of thermoplastic resin is filled therein.

Thus, the coil 7 is fixed on the carriage 8. Fig. 12 is a
perspective view of the coil 7 fixed on the carriage 8. Like
the XIII - XIII section of Fig. 12 shown in Fig. 13, the

through-holes 14 are filled with resin of the holding member
15 11, and therefore, the coii 7 will free from slipping off
from the arms 12A, 12B in the directioh of arrow X in Fig. 12.
Also, like the XIV - XIV section of Fig. 12 shown in Fig. 14,
the projection 13 bites into the holding member 11, and the
holding member 11 bites into the depression 7A of winding of
20 the coil 7 'as well. Accordingly., the coil 7 is sufficiently
held in the direction of arrow Y against the arms 12A, 12B.
By such configuration, the portion of fitting the arms 127,
12B and the coil 7 can be made nearly equal in thickness to
the arms 12A, 12B. Since the coil 7 can be disposed between

25 two strong arms 12A and 12B, the resonance frequency will



set in a netallic nold (not shown), and the coil 7 is positioned with
reference to the carriage 8, and hol ding 10 nenber 11 nmade up of

thernoplastic resin is filled therein. Thus, the coil 7 is fixed on the

carriage 8. Fig. 12 is a perspective view of the coil 7 fixed on the

carriage 8. Like the XIlIl - XIlI section of Fig. 12 shown in Fig. 13, t
t hrough-holes 14 are filled with resin df the hol di ng nenber 15 11, and
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make the yokes 9A, 9B, and magnet 15 thinner, and also to
reduce the thickness of arms 12A, 12B and coil 7 as much as
possible. However, if the arm 12A shown in Fig. 14 is
reduced in thickness t, it will become difficult to form the

projection 13 in the center of arm 12A.

DISCLOSURE OF THE INVENTION

The present _invention is intended to solve the above
problem, providing an actuator wherein the coil may be
secured with a sufficient strength against the carriage even
in case the coil fitting arm is reduced in thickness.

The actuator of the present invention has the following
configuration.

In this configuration, there are provided a pair of yokes
opposing to each other via the first specified space, a
magnet fixed to at least one of the yokes, and a carriage
holding a coil on one end thereof against the magnet via the

second specified space and rocking about a rotary shaft; and

he
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after assembly in the actuator shown in Fig. 1.

Fig. 4 is an enlarged view of encircled portion A in Fig.

Fig. 5 shows the V - V section of Fig. 3.
Fig. 6 shows the VI - VI section of Fig. 3.

Fig. 7 is a sectional view corresponding to Fig. 5 of the

first embodiment in a second embodiment of the present

10 invention.

Fig. 8 is an exploded perspective view of a conventional

actuator.

Fig. 9 is a plan view of an essential portion of the

actuator shown in Fig. 8.

15 Fig. 10 shows the X - X section of Fig. 9.

Fig. 11 1is a perspective view of an essential portion

before assembly in another example of a conventional actuator.

Fig. 12 is a perspective view of the essential portion

after assembly in another example of a conventional actuator.

20 Fig. 13 shows the XIII - XIII section of Fig. 12.

Fig. 14 shows the XIV - XIV section of Fig. 12.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENT

The embodiments of the present invention will be

25 described in the following with reference to the drawings.



6 before assenbly in the actuator shown in Fig. 1. Fig. 3 is a perspective
"view of the carriage and coil after assenbly in the actuator shown in Fig.
1, Fig. 4 is an enlarged view of encircled portion Ain Fig. 5 2. Fig. 5

~shows the V- V section of Fig. 3. Fig. 6 shows the VI - VI section of

Fig. 3. Fig. 7 is a sectional view corresponding to Fig. 5 of the first
enbodi nent in a second enbodi nent of the present 10 invention. Fig. 8 is

an expl oded perspective view of a conventional actuator. Fig. 9 is a plan
view of an essential portion of the actuator shown in Fig. 8. 15 Fig. 10
shows the X - X section of Fig. 9. Fig. 11 is a perspective view of an
essential portion before assenbly in another exanple of a conventi onal
actuator. Fig. 12 is a perspective view of the essential portion after
assenbly i prapgthembexamend )of a conventional actuator. Fig. 13 shows the

XIl1l - XIl'l section of Fig. 12. 20 Flg 14 %gﬁéifﬁ%ggﬁQ}%,rg@é&éfﬁé'@ﬂlﬂf
Fig. 12. DETAFLiED DESGRIaPRe@REC PRS- e enbodi ments of
ot EreGZreg;.q:m;éggd;OQ(L\{:mplr - Eﬁ&&&#@%ﬂ ‘ Eedcﬂéi I%*gfséiggngc}/oue%??%ﬁ h azef ehence
g?g?ﬁglg ri&%gﬂggglﬁyJéntfgﬂ pped mﬂth an f&tQﬁt%bﬁs®édtav@ r stiesmmbodi nént
carriage and coil before assembly in the actuator shown in
Fig. 1. Fig. 3 is a perspective view of the carriage and
coil after assembly. Fig. 4 is an enlarged view of encirqled
portion A in Fig. 2. Fig. 5 shows the V - V section of Fig.
10 3. Fig. 6 shows the VI - VI section of Fig. 3.

In Fig. 1, a magnetic disk unit 1 comprises a magnetic
disk 2, a disk clamp 3 to hold the magnetic disk 2. a spindle
motor (not shown) ' to rotate the magnetic disk 2, and an
actuator 4. The actuator 4 has a coil 7 fixed on one end and

15 a suspension 6 fixed on the other end thereof to support a
magnetic head 5. There are provided a carriage 18, a pair of
yokes 9 disposed so as to be opposed to each other via the
first specified space, and a magnet (permanent magnet) 15
secured on at least one inner surface of the yokes 9. In Fig.

20 1, when the disk unit is not in operation, the suspension 6
is let to move onto lamp 10, showing that the magnetic head 5
is taking shelter from above the magnetic disk 2.

Next, the assembly of the coil 7 and the carriage 18 in

. . s a
the first embodiment will Dbe described. Fig. 2 1

ig. 3 is
25 perspective view before assembly of both parts, and Fig



5 present invention. Fig. 2 is a perspective view of a carriage and coi
‘before assenbly in the actuator shown in Fig. 1. Fig. 3 is a perspective
view of the carriage and coil after assenbly. Fig. 4 is an enlarged view
of encircled portion Ain Fig. 2. Fig. 5 shows the V - V section of Fig.
10 3. Fig. 6 shows the VI - VI section of Fig. 3. In Fig. 1, a nmagnetic
disk unit 1 conprises a magnetic disk 27 a disk clanp 3 to hold the
magnetic disk 2, a spindle notor (not shown) to rotate the magnetic disk
2; and an actuator 4. The actuator 4 has a coil 7 fixed on one end and 15
a suspension 6 fixed on the other end thereof to support a nmagnetic head

5. There e Q£Q§hg€ﬁvé Galdi agerd8, aaspabiyoftheyelds 9 BnsFdded 3o BBSto
be oppose tB eath other via the first speci fied space, and a nggggt
(per manent, JBONSE ) skndaeteculeda omubdeast obtahn &P f FBOVSH yBRes
9. In Fig.” 20 1, when the disk unit is not in operation, the Syis ension 6
is let to fENEe£NL0 made L chowhegmepiesthe FEFABt T MACE 5 Taking
shelter from above the nagnetic disk 2. Next, the assenbly of the coil 7

and the catnéagell8wing.the first enmbodinent will be described. Fig. 2 is a
25 perspective view before assenbly_ of both_parts, -an L9ea3pbSt8ond 25
perspective vikw ahtep égsghﬁkyzthéFgof. FHdF?é.'3?’tﬁggbge P h
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o cach ot REr CrL P EAPBL " BER18A VL68 of 'the Sarr, age 16, Throe -
through- ho't%%o%ghq%%lfe%r npg at-et N htd orcoftracbostepped each stepped
portion 25. Each of the through-holes 24, as shown in Fig. 5,
10 is shaped so as to be larger in size at the bottom 25A of
stepped portion 25 than at the top 25B of same, which is
identical with a shape (conical trapezoid) obtained, for
example, by removing the top of a cone. The carriage 18 and
coil 7 shown in Fig. 2 are put into a metallic mold (not
15 shown), then the coil 7 is positioned with respect to the
carriage 18, and after that, thermoplastic resin is filled
therein to secure both parts as shown in Fig. 3. That is,
the holding member 11 of Fig. 3 is a resin-filled block for
securing the arms 18A, 18B, the through-holes 24 and the coil
20 7. In Fig. 3, five holes 27 located inside the qoil 7 are
used for insertion of positioning pins disposed in the
metallic mold.
As shown in Fig. 5, since the resin of holding member 11

is filled in the conical trapezoid shaped holes 24, the

25 holding member 11 will free from slipping off from the arms



portion 25. Each of the through-holes 24, as showmn in Fig. 5, 10 is shaped
so as to be larger in size at the bottom 25A of stepped portion 25 than at
t he top 25B of sane, which is identical with a shape (conical trapezoid)
obtained, for exanple, by renmoving the top of a cone. The carriage 18 and
coil 7 shown in Fig. 2 are put into a netaklic nold (not 15 shown), then
the coil 7 is positioned wwth respect to the carriage 18, and after that,
thernoplastic resinis filled therein to secure both parts as shown in
Fig. 3. That is, the holding nmenber 11 of Fig. 3 is a resin-filled blfog.lig
for securing the arms 18A, 18B, the through-hol gs. 2¢1andvihee€sir™20™7
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coil 7 is securely h
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That is, as shown in Fig. 7, the shape of hole 31 is of
conical trapezoid in the range from the bottom 25A of stepped
5 portion 25 to the middle in the direction of thickness of the
stepped portion 25, while the shape of hole 32 is circular
and constant in diameter up to the top 25B. In this case,

the strength will be further improved because portion 34

around the hole 32 at the stepped portion 25 is increased in

10 thickness.

As described above for each of the embodiments, the
present invention 1is able to provide an actuator which is
less in thickness and capable of assuring that the coil is

15 securely fixed on the coil fitting arms without fear of
removal of the coil in the direction vertical to the surfaces
jincluding the coil fitting arms even in case of using coil

fitting arms reduced in thickness.

20 INDUSTRIAL APPLICABILITY

The present invention is an actuator for a disk unit such
as a magnetic disk unit, which can meet the requirements for
excellent-performance and thickness reduction. In a rocking
actuator having a coil disposed petween a pair of yokes

25 opposing to each other via a specified space, stepped



-hole 24 (conical Si through whose sectional there is provided a
“through-hole is gradual 25 parallel to the bottom of the stepped Portion
10 reduced up to a specified point fromthe bottomand is fromthe
~specified point. constant up to the top That is, as shown in Fig. 7, the
shape of hole 31 is of conical trapezoildl in the range fromthe bottom 25A
of stepped 5 portion 25 to the mddle i'n the direction of thickness of the
stepped portion 25, while the shape of hole 32 is circular and constant in
dianeter up to the top 25B. In this case, the strength will be further
i nproved because portion 34 around the hole 32 at the_stepped portian.25
is increased {0, 10 £l ckpemea tae the dimret bed desovett Jr dga Rgf t‘{tﬁ'e%
embodi ment8S " présént invention is able to provide, an actuat or Wi Cfhirdea
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excel l ent performance and thickness reduction. In a rocking actuator

havi ng, a coil disposed between a pair of yokes O osing to each other via a
speci fied space, stepped 25 PP 11 portions are fornmed at the inner sides
of {wo arns which

support the coil, and at the stepped portions are forned
- through-hol es whose dianmeter is gradual{y reduced fromthe bottomto the

top of the stepped portion. The coil may be 5 conpletely secured on the
arms by filling the stepped portions and through-holes w th hol ding nenber
resin. By using this configuration, it is possible to provide an actuator
which .is reduced in thickness and assures excellent strength. 10 15 20

25 12 CLAIMS a pair of yokes opposi ngLB&MS1, An actuator, conprising each
other via a first specified space,

a magnet_fixe kdseasgpsrinef teai d
yokes, and a garriggeadeohdtog, acoppristicheé @F%ﬁd%?h reof against said
magnet via a Second specified space an

i i a e
-
10 tO |

1 ’

id coil.
coil fitting arms., said through-hole and said

14

is formed of a resin—filled block.

i i epped
3 The actuator of claim 1, wherein said stepp

i ical sides of
ortions are respectively formed on the identic
p

20 said two coil fitting arms.

i i f said
4 The actuator of claim 1, wherein a plurality ©



bottomthan at the top, said coil disposed between said two coil fitting
arnms, and a hol ding nmenber for securing said coil fitting arns, said

t hrough-hol e and said coil. 2. The actuator of claim1, wherein said

hol ¢i ng menber 15 is forned of a resin-filled block. The actuator of claim
1, wherein said stepped 3. portions ara3respectively fornmed on the
identical sides of 20 said two coil fitting arns. The actuator of claim]l,
wherein a plurality of said 4. through-holes are forned at each of said
stepped portions. 5. The actuator of claim11l, wherein the secti O{Jaé1 §i1§
25 13 the bottom of said through- holg iS H agduabluygh -pals | &F 19 Feduced
fromthe bot troglggwa{(g tune tbptéef“ua‘? r of claiml, wherein the sectional
area 6. TRBTPs gradually through-ttlolaerd)fthtéugbpS parallel to the bottom

r educed fromdtu@%dbqtﬁoamﬂrmmtt% P actuator of claimwherein the
sectional &i®2e 7. The is gradually parallel of said through-hole to the

. ’

t
5 parallel
e top-
duced from the bottom toward th
re

p

duced up to
" point up to the

+ from the specified

top-
constan

[

parallel e the bottom and is

t p

v

N ajd coil fitting

portion between S

formed at a poundary

20 and said stepped portion.

i is
in the resin
actuator of claim 2, wherel
10. The

thermoplastic resin.

in 1s
i in the resil
actuator of claim 2, where
The
25 11.



point wup to a specified 10 reduced to the top constant fromthe specified
“point UP actuator of claim1l, wherein the sectional area ¢. The ais
gradually of said through-hole the bottomparallel to fromthe bottom and
is  specified point 15 reduced up to a point up to the top- constant from
the specified constant actuator of claipyl, wherein said through-hole . is
9. coil fitting arm fornmed at a boundary portion between said 20 and said
stepped portion. 10. The actuator of claim2, wherein the resinis
thernoplastic resin. 25 11. The actuator of claim2, wherein the resin is
14 thernosetting resin. 12. The actuator of claim2, wherein the resinis

time- | apsghsSaidéetiwgitesbn. 10 15 20 25

12. The actuator of claim 2, wherein the resin is time-

lapse setting resin.
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