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SO -SW'NG’T@PE ACTUATOR Background and Summary of the | nvBfWAR Py
present invention relates to swing-type 5 actuators for positioning
read/ wite heads in nenory storage devices and, nore particularly, to an
I mproved swi ng-type actuator constructed partially from plastic. Numerous
SW ng-type actuators are known in the prior art. Representative exanples
I nclude those shown in 10 U S. Patent No. 4,985,652 to Qudet, et al. and
U.S. Patent No: 4,916,456 to Manzke, et ali1 Such devices typically include
a coil secured to one or nore longitudinally extending arns. |If nore than

one armis utilized, the plurality SHING+EYPE ACTUATGR an "E-bl ock"”. A

read/wite 15 head is typically attached to each armon the end opposite

the coil. The actuator is pivotally secured about a shaft such that the
read/ w it e. heaS3L89E0Y anddSuamaryng ik vientiond the coil is placed
in a nagnetic field by, fme praBehe. m%@xéﬂi%l %1'atte§d1t@>0‘§%nggﬂ:;@' mor e
per manent led to the coil, ther enerating
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preexi sting nagheragef dewdces and, more particularly, to an improved
swing-type actuator constructed partially from plastic.
Numerous swing-type actuators are known in the
_ prior art. Représentative examples include those shown in
10 U.S. Patent No. 4,985,652 to Qudet, et al. and U.S. Patent
No. 4,916,456 to Manzke, et al. Such devices typiéally
include a coil secured to one or more longitudinally
extending arms. If more than one arm is utilized, the
plurality of arms is known as an "E-block". A rea&/write
15 head is typically attached to each arm on the end opposite
the coil. The actuator is pivotally secured about a shaft
such that the read/write head is positioned adjacent a data
disk and the coil is placed in a magnetic field by, for
example, positioning it adjacent one or more permanent
20 magnets. Current is supplied to the coil, thereby
generating an electromagnetic force and causing movement of
the coil within the preexisting magnetic field.
Correspondingly, the arms pivot about the shaft to move the
read/write heads to selected locations adjacent the disk.
25 In some eﬁbodiments of the above-described swing-
type actuator, the arm is constructed from metal, such as
aluminum. Metal arms have several advantages, including
‘the ability to more readily and securely attach read/write
heads to the arm, the ability to maintain exacting
30 tolerances for the arm, and the relative ability to more
. easily machine features into the arm. The coil is
typically attached to metal arms by means of screws,
similar fasteners or adhesives. However, for various
reasons, including ease of manufacturing} it has been
35 found desirable to secure the coil to the arm by injection
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‘Correspondi ngly, the arns pivot about the shaft to nove the read/wite

heads to selected | ocations adjacent the disk. 25 . iy
enbodi nents of the above-described swi ng- type actuator, h@”5ﬁ%ﬁE§THASBEEN-;
' llsever BEPLACED |

constructed fromnetal, such as alum num Metal arnms have:
advant ages, including the ability to nore readily and securely attach
read/ wite heads to the arm the ability to maintain exacting 30
tolerances for-the arm and the relative ghility to nore easily machine
features into the arm The coil is typically attached to netal arns by
means of scremoldiing |thermoplastric aratetisl vasoundvevportion ofrthescoil-

reasons, i ncl (ilid"% @e‘i}q” r@f\%téﬁl ng, E:Qmﬁ‘féibc?fn ?%J n%f?ﬁﬂﬁ; esirabl e

to secure the c arm by Tnjecti Iastlc

material arou cd-%tq-(ﬁ? &attemt dNed ntR2y, 703 ttofakahashb, net Exhnpl as of

such act UatOFS}él'lCHéthdﬁe'imPs?‘téHi‘li\&k acturedis hdndPKEHRSEd byleRL. . as
wel | as nggerous .earlier 3@ uators manuf act ured by the assignee of the

present appl i EEEIGNee9F, RURSeMHo\APRIEGAE MR act uators are al |
acceptable for their intzdtdsshglsailte above-described actuators are all

acceptable for their intended uses, they do have certain
undesirable features. For example, an aluminum E-block can
be relatively expensive to manufacture. Additionally, it
10 may be desirable to provide an actuator hav1ng a lower
overall weight than one utilizing an aluminum E-block,
thereby reducing inertia and momentum and the attendant
forces necessary to move and stop the actuator.
Accordingly, all-plastic actuators have been proposed. In
| 15 such actuators, the coil is placed in a mold and the |
actuator arm is simultaneously formed from a thermoplastic._.
material and molded to the coil. Examples of such
actuators include U.S. Patent No. 5,165,090 to Takahashi,
et al., as well as earlier actuators manufactured by the
20. assignee of the present application.

' Although all-plastic actuators may be suitable
for their in?ended purpose, they lack some of the more
desirable properties of actuators having metal arms. For
example, it has been determined that the read/write head

25 may be more easily and readily attached to a metal
component than a plastic one. Similarly, it may be easier
to machine features into metal than plastic.

Accordingly, it is an object of the present
invention to provide an improved swing-type actuator for
30 carrying a read/write head. ' _

Another object-of the present invention is the
provision of a swing-type actuator that is ligﬁtweight and
durable.

Yet another object of the present invention is
35 the provision of a swing-type actuator that allows for easy

" This Sheet Has Been Replaced
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they do have certain undesirable features. For exanple, anjEFgmRrGRT
E-bl ock can be relatively expensive to manufacture. Additi fnEfEB-ES B%é“

desirabl e to provide an actuator having a | ower overall wefght tR&RL

utilizing an al um ni um E-bl ock, thereby reducing inertia and nonent um and
the attendant forces necessary to nove and stop the actuator. Accordingly,

all -plastic actuators have been proposed. In such actuators, the coil is
placed in a mold and the actuator armis Qinmultaneously fornmed froma
t hermopl astic material and nolded to the coil. Exanples of such actuators

i ncl ude U. S. I@ﬂ@ﬁﬁe¢ure5iﬂﬁﬁcmn€ntOOfakhaasead/vrlab head tol thes earlier
actuat ors manyaaiaess dym! he assignee of the present application. Al though
all-plastic actuators may be suitable for their intended purpose, they |ack
some of the nore desiraAROEhexpPP])ect oof sthe presentivinyentian isntheror

exanple, it fuprdmi&hdhﬂdtr&ﬁﬁﬁb¢ etéﬁtﬁﬁeéfméhéé S8R IRY Qerayﬁ?wfiﬁé

~and readil ed to a ta pnent than,a plastic one.
may be eas#ert‘? SFIReq re%?ﬁ%% r@ n%t%?alﬂ'%ﬁ B?:h%t?"éd eyeletayn Obj ect

of the presentcombimationt o aneliorate one or nore of the above nentioned

di sadvant ages. Accordin t ny.ention ere is,disclosed
'a sWi ng-type actuator, ?bén%?%ga?&c%gjeég °§r$ﬁ‘?o?r%§?'?€ Havention, dfi t e
‘head, said ar EhseRRPViHIAN OF oI swing-type rRovtwator fhavingnanaarma second

~end; and capable of being machined to include desired features.

10 These and other objects of the present invention
are attained by the provision of a swing-type actuator
which comprises a coil, at least one arm formed from metal
and having a first end and a second'end, and a molded
thermoplastic body which includes a journal disposed

15 between the first end of the arm and the coil. The body is
molded about a portion of the first end of the arm and at

least a portion of the coil so as to secure the arm and
coil to the body.

In one embodiment of the present invention, the

20 arm is a stamping having a generally flat portion of
uniform thickness and at least one flat surface on one edge
thereof. The molded body surrounds a portion of the flat
surface. One end of the arm includes a feature that
cooperates with a portion of the body to secure the arm to

25 the body, and the other end of the arm has a hole therein
for attaching a read/write head to the arm. The arm
includes at least one wire guide machined therein for
receiving a wire which attaches to the read/write head.

In another embodiment of the present invention,

30 the arm includes a hole therein for reducing the mass of
the arm.

In another embodiment of the present invention,
the actuator includes a bobbin having a body, a plurality
of terminal pin sleeves having terminal pins disposed

35 therein and a bridge member joining the body and the
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a mol ded t her nopt-astie—body,—sald-body including a journal disposed betmeen
said first end of yfak pand said coil, wherein said bod e

a portion of said y EET - 3 - first end d ;;@ggHEETﬁ“éﬁc?
| east a portion of ﬂ : las to secure said arm any sai (ReRLACED
body. According to e of the invention, therge—ts=dFsciosed a
swi ng-type actuator, conprising: a coil; an armfor carrying a read/wite
head, said armhaving first and second ends and conprising a plastic
portion and a netal mounting pad; and a nol ded thernopl astic body having a
first portion sheledes abdthe gl tincledes s phwordlity jof nlead dwives to said

body, and havig heE t ts d arm
to join said a?%na%o sal(%gt}ﬁ? ﬁéAPn(‘:ordﬁ?ut?%oés&ﬁ éelm%? E 1%2%%%0§€at he

i nvention, thékouts W%&Qﬁéc?fa% Jp'é actuator, conprising; a coil; an
armfor carrying a read/mfddﬁiwdtos?éﬁi Sothay i @fbdd Iiféne e senend ends

aqg 5 present invention, a swing-type actuator includes a coil,

at least one arm and a molded thermoplastic body. The arm
includes first and second ends and comprises a plastic
portion and a metal mounting pad. The body has a first
portion molded about a portion of the éoil to join the coil

10 to the body, and a second portion molded about the first
end of the arm to join it to the body. s

In still another embodiment of the present

invention, the mounting pad includes a body portion, a
securement portion for securing the mounting pad to the

15 plastic portion and an attachment portion for attaching a
read/write head to the mounting pad. The attachment
portion includes a hole therein for attaching a read/write
head to the mounting pad and has beveled edges for
accommodating the tooling used to attach the read/write

20 head to the mounting pad. Both the attachment portion and
the securement portion extend generally perpendicularly
from the body. The plastic portion surrounds the
securement portion so as to secure the mounting pad to the

_ plastic portion. Additionally, the plastic portion is

25 electrically conductive.

-According to another embodiment of the invention,
the plastic portion of the arm includes at least one wire
guide. The wire guide may take the form of staggered
protrusions extending from the plastic portion.

30 E Other objects, advantages and novel features of
the present invention will become apparent from the
following detailed description of the invention when
considered in conjunction with the accompanying drawings.

35

Sheet Has Been Reﬂlaced

W




conprising a plastic portion and a netal nounting pad; a nol ded

t hermopl astic body having a first portion .nol ded about ‘a portion of said
coil to join said coil to said body, and having a second portion nol ded
about said first end of said armto join said armto said body; and a
bobbi n -having a body, a plurality of term nal pin sleeves having term nal

pi ns di sposed therein and a bridge nenber joining said bobbin body and said

sl eeves. According to still another aspecg of the invention, there is:
di scl osed a swi ng-type actuator, conprising: a coil; an armfor carrying a
read/ wite hegei Dé onn e 5 nd ends and conprising a

Phe first end of said ardgure 1 ds bdtn alap Ve b Aot B8Rt of |
t he ! nvent i onacthateri actiordingedton the myeset deiveritdion.whi ch fC-O?E{i Sﬁz: a
and & second metal end: Tagare" 2 ehoye’ A GeE AR it Fanenl s it
and havi nd a Linet 2pér dnoFigvreed .about a portion of said coil so as to '
join said coil to said pagurand Q.SS%CQ:‘%?) RN 3Pt ant ktifodididht (461
end of said a&H‘%%ma%séﬁ &glgo%%hgé%ygn %ith the actuator shown in
Figure 1.
Figure 4 is a side plan view of the arm of Pigure
10 3.

Figure 5 is a top plan view of an alternative
embodiment of a swing-type actuator according to the
present invention. ‘

Figure 6 is a partial, top plan view of another

15' embodiment of a swing-type actuator according to the
H_present invention.

Figure 7 is a cross-sectional view taken along
line 7-7 of in Figure 6. _ '
Figure 8 is another alternative embodiment of an
20 arm for use in conjunction with a swing-type actuator
according to the present invention.
'~ Figure 9 is an end view of a mounting pad which
is a component of the arm shown in Figure 8.

‘Figure 10 is a partial cut-away side plan view of
25 the arm shown in Figure 8.

Detailed Description of the Preferred Embodiments
' Figure 1 shows a top plan view of a swing-type
actuator 10 according to the present invention. Actuator
30 10 comprises coil 20, bobbin 30, arms 40 and body 50. Coil
20 has an inner circumference 22 and an outer circumference
24. Coil 20 is formed by winding wires, preferably resin-
coated copper, around a mandrel. Coil 20 may then be
press-fit_ardund bobbin 30, as described in co-pending U.S.
35 Patent Applicatidn Serial No. 08/243,476, filed on May 16,
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said body. According to still another aspect of the invention, there is

di scl osed a nethod of manufacturing a sw ng-type actuator, conprising the
steps of: formng a substantially flat armhaving first and second ends;
positioning the armin a nold; formng a coil; positioning the coil in the
nol d; and injecting plastic into the nold and around at | east a portion of
the coil and around at |east a portion of the first end of the armto form
a plastic body and to secure the coil andéthe armto the plastic body.
According to still another aspect of the invention, there is disclosed a
swi ng-type actkPRdor thefhisalogureof asichnis shecebyt intoypératedrhyhavi ng

first and secqiteriifice 2 WOBBimMNWo amtHgdds 39! "BFi 45O UndmBlr | §85t 2
portion of the fjrst end of the substantially {lat arm and around at | éast
a portion of t""ﬁ’éi dsrminal pin, gleeyes (18- arFridge (menker |34 £xXendsast i c

l(:j)_odyl. Acgor di mpwardly |dndrtsstiaid mtspfaﬁmejémgméw,sﬁhf@ ﬁtéﬁmin_al

i scl ose 0 ct wi.ng-type actuator i ch conprises
the steps ng :rrpptf)f%‘si l%er#%qaane;gﬁ%%rﬁT%gﬁa i T %I%e,ttp?ﬁﬁ?%inﬁﬂ a
coil in said Agigmrea®d i wetleruingl pins Ihtare sdecurted sin coolbiint o form
a plastic bodtedulidehird Slidhdide. A 350 | £s FrRANLGN FXh61MEa

bet ween said plastic body and said netal nounting pad. er j ects,

advant ages andTov@ thermoplasiiic material: afken ipesikioning opedibpdar ent

fromthe fol | avcundltickbier 3tes AHePtfrde Enddof VSN | 29 Ies&amsedeesd in

conj unctipg the%irﬁgla%ci%@asr&! n%\prrraev}'l\{] glx'nsaiy be supplied to coil 20 via
terminal pins 38, as is commonly known in the art. A tang
60 extends from one end of coil 20. Tang 60 interacts with
a stop member to limit the angular displacement of actuator
10. i

15 Arms 40 are generally flat members of uniform
thickness having first end 41 and second end 42. Each arm
40 has an opening 43 in first end 41. Read/write heads may
be attached to arms 40 via openings 43 in a manner commonly
known in the industry. Arms 40 further include a feature

20 44 in second end 42. Feature 44 is shown as a notch for
purposes of example. Two flat surfaces 46 and 48 are
formed on each edge of second end 42. Flat surfaces 46 and
48 assist in properly aligning arms 40 in a mold during the
formation of body 50, described below. Arms 40 further

25 include wire guides 49 on one side thereof (Fig. 4). Wire
guides 49 provide a track for wires running toc the
read/write heads. Each arm 40 also includes a hole 40A
that receives a conductive pin 40B via an interference fit.
Pin 40B is used to ground arms 40, as described below.

30 Arms 40 may be formed by stamping from a sheet of
aluminum and then machining wire guides 49 into the sides.
This method of manufacturing arms:40 has the advantage of
being relatively inexpensive when compared to the cost of
an aluminum E-block. Thus, by eliminating the E-block

35 completely, the present invention results in a signifiéant



5 Brief Description of the Drawings Figure 1 is a top plan view of a

SW ng-type actuat-or according to the present invention. Figure 2 shows a
cross-sectional view taken along 5 1ine 2-2 in Figure 1. Figure 3 is a top
pl an view of an enbodi nent of an armused in conjunction with the actuator
shown in Figure 1. Figure 4 is a side plan view of the armof Figure 10 3.
Figure 5is atop plan view of an alternative enbodi nent of a sw ng-type
actuator according to the present inventidn. Figure 6 is a partial, top

pl an view of another 15 enbodi ment of a sw ng-type actuator according to
the present i P8kt SaYingsgur Alternativedys- sams dithimay he tetanped FrPW|de

7-7 of in Figghee® of magnesium. Magnesium has lower mass than aluminum
and, therefore, results in an actuator with lower inertial
mass.

_ 5 Figure 5 shows an alternative embodiment of arm
40. Due to the degree of overall similarity existing
between the embodiments of Figures 3 and 5, like reference
numerals are used for corresponding structures in each
figure. In this embodiment, a hole 40C is formed in arm

10 40. The presence of hole 40C reduces the amount of
material comprising arm 40. Accordingly, the inertial mass
of actuator 10 is also reduced. Hole 40C may be of any
size desired, so long as it is not made so large as to
reduce the structural integrity of arm 40.

15 _ Body 50 includes journal 52 for receiving a
cartridge bgaging assembly about which actuator 10 rotates.
Body 50 further includes an arm joining portion 54
surrounding second end 42 of arm 40. Arm joining portion
54 also fills notch 44 in arm 40 to further assist in

20 securing arm 40 to body 50. Body 50 also includes coil

- joining portion 56. Coil joining portion 56 includes
peripheral portion 58 surrounding coil 20. As is known in
the industry, a tang 60 may be provided on actuator 10. If
so, tang securement portion 59 is integrally formed with

25 peripheral portion 58 and secures tang 60 to coil 20.

To assemble actuator 10, coil 20, bobbin 30, tang
60 and second end 42 of arms 40 are inserted into a mold.
A thermoplastic material is then injected into the mold to
form body 50. During the injection process, arm joining

30 portion 54 and coil joining portion 56 of body 50 are
formed. These features may be more clearly seen in Figure
2. As shown in that figure, arm joining portion 54
surrounds second end 42 of each arm 40. Additionally, arm
joining portion 54 fills feature 44 of each arm 40, thereby

35 providing better bonding. Similarly, coil joining portion
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Figgre 8_is anot her alternative enbodi ment of an 20 armfor use in
conjunction with a sw ng-type actuator according to the present invention.
Figure 9 is an end view of a nounting pad which is a conponent of the arm
shown in Figure 8. Figure 10 is a partial cut-away side plan view of 25 the
arm shown in Figure 8. Detailed Description of the Preferred Enbodi ments
Figure 1 shows a top plan view of a swing-type actuator 10 according to the
present invention. Actuator 30 10 conpris®s coil 20, bobbin 30, arnms 40 and

2. Coi| 20 i 56 SUAEIAPP FTRh AP ATSLORH G cits e cheerd i LIS RRPes
o S e A T e e el
filed on My Byl ﬁt@ﬁ%%ﬁ?@%i%%éﬁgrﬁdlgﬁéﬁ% beed
by tang securement portion 59 surrounds a portion of tang 50
- 5 and secures it to coil 20. An extended portion of pin 40B
is folded over the top arm 40 and secured to the ground pad
of a circuit board (not shown) attached to the side of
actuator 10, as is commonly known in the art. This
~ prevents the build up of static charge on arms 40, which
10 can result from the spinning of the magnetic discs.

Figure 6 shows a partial top plan view of another
embodiment of a swing-type actuator according to the
present invention. Again, like reference numerals have
been used for corresponding structures between this

15 embodiment and those shown in Figures 3 and 5. This
embodiment utilizes an alternative grounding method. 1In
Ehis embodiment, second end 42 of arm 40 is extended'beyond
journal 52 of body 50. Each arm 40 is provided with an
opening. Arms 40 are placed in a mold with the other

20 components of actuator 10 and body 50 is molded such that
journal 52 is concentric with the openings in arms 40.
Journal 52 and the openings in arms 40 are then drilled out
to the desired diameter. In this manner, a portion of each
arm 40 is exposed in journal 52. This can be seen in

25 Figure 7. When actuator 10 is placed on the cartridge
bearing assembly, the exposed portions of arms 40 will
contact the bearing assembly. In this manner, arms 40 are
grounded through contact with the bearing.

Actuator 10 of the present invention operates in
' 30 basically the same manner as the prior art actuators
described above. Specifically, jdurnal 52 of body 50 is
placed over a shaft about which actuator 10 may rotate.
Coil 20 is placed in a magnetic field and arms 40, with
read/write heads attached thereto via openings 43, are
35 positioned such that the read/write heads are disposed



ref erence. Bobbin 30 includes body 32, bridge nenber 34, and termi nal pin
sl eeves 36. Bridge nenber 34 extends upwardly and behind body 32 and joins
body 32 to terminal 5 pin sleeves 36. Bridge nenber 34 can be better seen
in Figure 2. Two terminal pins 38 are secured in bobbin termnal pin

- sl eeves 36. Bobbin 30 is preferably nolded froma thernoplastic material.
After positioning coil 20 around bobbin 30, the free ends of coil 20 are
secured to 10" term nal pins 38. CUrrent9nay be supplied to coil 20 via

term nal pins 38 as iIs connDnI%$knomn in the art. A tang 60 extends from
one end of coiddircent fatn dieksact Wirpsnlead: porcther read/write: heads

angul ar di spl agerenéieéu e tbedrd é@taéﬁed to the sidé' 8B 4Etdheosena’ ahky
flat nenbers of %%Orﬁt |cknes§ g first end_41 and_secong e
fir

Each arm 40 hat® M eeﬂarﬁﬁ arg gispesedn ﬁdglﬁﬁnggdes
attached to ardss zﬁu\senumnﬂlwmth4&dhesﬁveanneurﬁentvﬂéyskppmmedntbheoll
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46 and 48 ar e 3FUALPHN AT RrrRéiowsiycdedcribed?. Fhathisrhaoner4cthed
read/write head is positioned on the computer disk.
An alternative embodiment of the arm is shown in
Figures 8 through 10 and is indicated by reference number
10 140. In this embodiment, arm 140 comprises plastic portion
70 and mounting pad 80. Plastic portion 70 includes an end
72, which forms the first end of arm 140. Plastic portion
70 further includes feature 74 and flat sides 76 and 78.
Feature 74 and flat sides 76 and 78 correspond to feature
15 44 and flat sides 46 and 48 in the previously described
embodiments of arm 40.

Mounting pad 80 comprlses base 82, attachment
portion 84, and securement portion 85. Attachment portion
84 includes a hole 83 therein for mounting a read/write
20 head to mounting pad 80 in a manner commonly known in the
industry. Attachment portion 84 further includes beveled
edges 85, which accommodate the tooling utilized to remove
a read/write head from arm 140, if necessary. Securement
portion 85 extends from base 82 on a side opposite
25 attachment portion 83. In the embodiment shown, securement
portion 85 is a generally T-shaped member that is thinner
and narrower than base 82. Securement portion 85 is used
to secure mounting pad 80 to plastic portion 70 as
described below. Mounting pad 80 is preferably formed form
30 aluminum or magnesium.
To form the arm 140, mounting pad 80 is placed in
a mold and the mold is injected with plastic to form
plastic portion 70. As plastic portion 70 is formed, the
plastic surrounds securement portion 85 of mounting pad 80,
35 thereby providing better attachment of mounting pad 80 to
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48 assist in properly aligning arnms 40 in a nold during the formation of
‘body 50, described below. Arms 40 further 25 include wre guides 49 on one
side thereof (Fig. 4). Wre guides 49 provide a track for wires running to
the read/wite heads. Each arm 40 also includes a hole 40A that receives a
conductive pin 40B via an interference fit. Pin 40B is used to ground arns
40, as described bel ow. 30 Arnms 40 may be fornmed by stanping
froma sheet of alum num and then nmachi niveg wire gui des 49 into the sides.
This met hod of manufacturing arnms 40 has the advantage of being relatively
i nexpensi ve wpdastdeppontiton 710 coktefthat adltunis motE-ndcessarihshatby

o et SecRali Rar I Sl = S b,
sheet of magn®$i FhRaPeSyMaY he Ndlized thads pnewidd @nipnetrusion lenefore,,
results in anmothting pad 80 a¥dund'WHicH pRtic portion 70 may be
5 formed. - '
To prevent build up of the static charge on arm
140, the plastic used to mold plastic portion 70 is
preferably a glass and carbon reinforced thermoplastic.
The presence of the carbon makes the plastic conductive.
10 Thus, plastic portion 70 may be grounded in the same manner
as the all metal embodiments of arm 40. .
To form an actuator 10 utilizing arm 140, coil
20, bobbin 30, tang 60 and arm 140 are placed into the same
type of mold used in conjunction with arm 40 and body 50 is
15 formed in the same manner as described above. |
_Alternatively, arm 140 could be molded at the same time
Body 50 is formed. However, molding arm 140 separately
allows utilization of less complex molds. This is
particularly true because unlike plastic portion 70 of arm

20 140, body 50 is formed from a nonconductive plastic. This
is necessary since, to do otherwise, would short out the
terminal pins of the coil. Thus, molding arm 140 at the
same time as body 50 would require injecting different
portions of the mold with different plastics.

25 Alternatively, bobbin 30 and terminal pin sleeves 36 can be
formed such that terminal pins 38 are isolated from body S0
by the nonconductive bobbin. If so, the same conductive
plastic could be used to form body 50 and plastic portion
70. Arms 140 would then be grounded through contact

30 between journal 52 and the bearing on which it pivots. The
insulation on the wires that form coil 20 shield coil 20
from the conductive plastic.

Although not shown in Figures 8 through 10, arm
140 may be provided with machined wire guides similar to
35 wire guides 49 in arm 40. Alternatively, plastic portion



.. .~
L] s

5 Figure 5 shows an alternative enbodi rent of arm 40. Due to
the degree of overall simlarity existing between the enbodi nents of
Figures 3 and 5, |ike reference numerals are used for correspondi ng
structures in each figure. In this enbodinent, a hole 40Cis formed in arm
10 40. The presence of hole 40C reduces the ampunt of material conprising
arm 40. Accordingly, the inertial nmass of actuator 10 is al so reduced. Hol e
40C may be of any size desired, so long a¥1it is not made so large as to
reduce the structural integrity of arm40. 15 Body 50 i ncl udes
journal 52 for70 cefiarmgl40cuayrbegprbovidedgwithewtice ghddeswiinckhecfoaimor

10 rotates. --of804yy ﬁgio e&fﬂ?f&ﬁﬁﬁéléﬁsaﬁg‘bﬂhﬁhaﬁnﬁog&b9ﬁgﬁép.lls

surroundi ng second ‘e tO|n|n
notch 44 |neﬂ?ﬁqﬁFﬂiﬁ?ﬂﬁtﬁgrhﬂggl§thH92 al%e@Qﬂfﬁ@“E?ﬁ#QG vbighdhedps

Bodly go al so |§1eéwbee ‘El?é' fbgisnatmenpeft fQﬂsﬁﬁduQth i:ﬁbninagldﬁﬁbt p96c5§s.
i ncl udes ‘peri gher rtio surroun
1ndustry,p§ gﬁa’ ?nﬁe Br 3V F18R2GH aegﬁﬁgoyefgicéilgosqun&hggcGr@ﬁﬁﬁ

portion 59 is runmeimgl fyohothedreadjfwfitepheaghnag bpodisposed abdvecthiess
tang 60 to COiio@E& protrusions 79 and below the upper protrusions 79.
The wire may be secured with adhesive. Similarly, arm 40
could be provided with wire guides in the form of
10 protrusions. Such protrusions could be formed during
stamping. o
Although the present invention has been described
and illustrated in detail, it is to be clearly understood
that the same is by way of illustration and example only
15 and is not to be taken by way of limitation. Numerous
variations may be made to the embodimegp_described above _
without departing from the invention. For example, the
number of arms 40 may be varied. Similarly, the
configuration of feature 44 may be different from that
20 shown. For example, feature 44 could also be replaced with
one or more protrusions extending from the surface of arm
40 to provide a location for increased bonding with arm
joining portion 54. This may be particularly advantageous
because most thermoplastics shrink as they set. Thus, arm
25 Jjoining portion 54 would firmly grip such protrusions.
Also, the length of arms 40, as well as the relative sizes
of arms 40 and body 50, may be varied. Furthermore,
-although in the above described embodiment coil 20 is wound
separately on a mandrel and positioned around bobbin 30,
30 coil 20 could alternatively be wound directly on bobbin 30.
Accordingly, the spirit and scope of the invention are to
be limited only by the claims appended hereto.
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arns 40 are

into the nold to for
portion 54 and coi

features may
joining porti

coi Il 20, bobbin 30, tang 60 and second end 42 of

10,
nserte@ﬂiﬁiﬁum laéedt her mopl astic materi al)f gy d BEP=T BLE
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' ng the injection procegs, ar i@gep
mﬂm lrn 56 of body 50 are for Thmpk&bﬂ
be nore clearly seel
on 54 surrounds second end 42 of each arm 40. Additionally,

armjoining portion 54 fills feature 44 @& each arm 40, thereby 35
provi ding better bonding. Simlarly, coil joining portion 8 56 overl aps
coil 20 and b&BBIMS30 j ust beyond bridge nenber 34 of bobbin 30. Periphera
portion 58 is also forned around coil 20 during the nolding process. '

Addi tional ly,
and secures i

tang securenent. portion 59 surrounds a portjon of tang 50 5
t to coil 20. A SHANGlPHATEURLN, (FIPPIOESINRG T ol ded over

in Figure 2. As shown in that figure, arm

the top arm 40 and secuie@did;t he ground pad of a circuit board (not shown)

atlached tg t he si de of

10

‘15

20

25

30

35

an arm for carrying a read/write head, said arm
being formed from metal and having a first end and a second
end; and
a molded thermoplastic body, said body including
a journal disposed between said first end of said arm and
said coil, wherein said body is molded about a portion of
said first end of said arm and at least a portion of said
coil so as to secure said arm and said coil to said body.
2. The actuator according to claim 1, wherein
said arm is a stamping.
3. The actuator according to claim 1, further

.comprising a_grounding pin, and wherein said arm includes a

hole for receiving said grounding pin.

4. The actuator according to claim 3, wherein
said grounding pin extends through said arm and outwardly
from said body.

5. The actuator according to claim 1, wherein a
portion of said arm is exposed within said journal.

6. The actuator according to claim 5, wherein
said arms are connected to ground through contact with a
bearing disposed in said journal.

7. A swing-type actuator, comprising:

a coil;

a plastic arm for carrying a read/write head,
said arm having first and second ends and a metal mounting
pad; and _

a body joining said coil to the first end of said
plastic arm.

8. The actuator according to claim 7, wherein
said mounting pad includes a securement portion for
securing said mounting pad to said plastic portion and an

R R




.actuator 10, as iscomonly knomn inthe art. This prevents the buil d up
of static charge onqagsﬁmAﬂstmqumwb can result froffL] spping of the
magneti c di scs. Figur rt|aI top plan vie i
enbodi nent of a smnngﬂl according to the esernt

Again, like reference rals ave been used for correspondrng=s
between this 15 enbodi nent and those shown in Figures 3 and 5. ThIS
enbodi nent utilizes an alternative grourB ng nethod. In this enbodi nent,
second end 42 of arm40 is extended beyond journal 52 of body 50. Each arm
40 is provi daj:tn'ql'lmem: quartiion forsattaching| aceshd fwiitel headt tot saidt her
20 conponen ggﬁp 10 and body 50 is nolded such that journal 52 is

e

concentric wt nings in arns 40. Journal 52 and the openings in
arns 40 are then dr| | | & outThe agluaker r%@PQﬂ'M e*FO ¢laimi8, neheteing

portion of eaaid@dactdmemt P5racidn 1i9Udidrarly M be seen in 25
Figure 7._ Wen actuatqr 10 _is placed on t he ceu¥ earing assenbly,

the expos®d portions oft%r netBR) aF ?aﬁﬁﬁn%ﬁﬁ°¥4&PQma mtnpvhereint s
manner, ar ns sdidaplagrtdongatrtioround ebedtacicalln ctdimilbeaivelg.

11. The actuator according to claim 10, further
comprising a grounding pin, and wherein said plastic
portion includes a hole for receiving said grounding pin.

10 12. The actuator according to claim 11, further
comprising at least two arms and wherein said groun&ing pin
connects said arms to ground.

13. The actuator according to claims 7-12,
wherein said body includes a journal.
15 14. The actuator according to claim 13, whefein
said plastic portion is formed from glass and carbon
reinforced thermoplastic material.

15. The actuator according to claim 14, wherein

a segment of said plastic portion is exposed within said
20 journal and said arm is connected to ground through contact
with a bearing disposed in said journal.

16. The actuator according to claim 11, wherein
said arm includes at least one wire guide for receiving a
wire which attaches to the read/write head, and wherein

25 said wire guide comprises a plurality of staggered
protrusions extending from said arm.

17. The actuator according to claims 1 or 7,
further comprising a bobbin having a body, a plurality of
terminal pin sleeves having terminal pins diéposed therein

30 and a bridge member joining said bobbin body and said
sleeves.

-18. The actuator according to claim 17, wherein
said coil includes a plurality of lead wires attached to
said terminal pins and said coil is disposed about said

35 bobbin body .

.
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_Actuator 10 of the present invention operates in 30 basically the sane
manner as the pri offi t 4 Replacedascr i bed above. Spegciti '

of body 50 is pIaCﬁg & Labout whi ch act uat or
20 is placed in a ng nd arns 40, with re
attached thereto via openings 43, are 35 positioned sug : _
read/ wite heads are di sposed 9 adj acent data disks. Wres lead fromthe
read/ wite heads to a circuit board attddhed to the side of actuator 10, as

is known in the art. The wires are disposed in wWre guides 49 and secured
wi th adhesive. Current % sihi# iagtuateniaceprding £a ¢kaimi 1§ (whesein

t her eby Cﬁusiggg_d q;o@iy (yr?d)gsa?ﬁ F Er RNy %&@I&yhlwléiém%gg)fﬁ In this

o Lernat i ve SRR o faiich o baBIEHy AT A eR, AL th ROBERAL T10Rd | s

i ndi cat ed by frefnersenick bodpeand saidl(pladti¢ parteidwdi ment, arm 140

q?nprlsessplastlc Portifl  mne actuator according to claim 19, wherein
said body includes a journal and said arm is connected to
ground through contact between said journal and a bearing
disposed in said journal.

52

TS} EED HASEBERDDI
[ wr i tRERLAED

21. The actuator according to claim 7, wherein
10 said body includes a journal on which said actuator
pivotally rotates. o

22. The actuator according to claim 21, wherein
said body and said plastic portion are electrically
conductive and said arm is connected to ground through

15 contact bétween said journal and a bearing disposed in said
journal. _ L .
P§3; IA method ofmmaﬁufacturing a swing-type
actuator, comprising the steps of:
forming a substantially flat arm having first and
20 second ends;

positioning the arm in a mold;

forming a coil;

positioning the coil in the mold; and

injecting plastic'into'the mold and around at

25 least a portion of the coil and around at least a portion
of the first end of the arm to form a plastic body and to
secure the coil and the arm to the plastic body.

: 24. The method of Claim 23, further comprising
the step of forming a journal in the body between the first

30 end of the arm and the coil.

25. The method of Claim 23, wherein the arm
forming step includes forming a plurality of substantially
flat arms, each having first and second ends, and wherein
the arm positioning step includes positioning the plurality

35 of arms in the mold, and wherein the injecting step

I

e

TULLLE



4 A\l

.70 and nounti ng pﬂ% 0 Plastlc portlon 70 includes an end 72, which forns

the first end of a ¢dportion 70 further inc

and flat sides.76 e 74 and flat sides 76 and|| 7I8SHEES
feature 15 44 and and 48 in the previously i MfefdAtr=Y
enbodi nents of arm 40. Munting pad 80 conpri ses base 82, attachiment
portion 84, and securenent portion 85. Attachnment portion 84 includes a
hole 83 therein for nmounting a read/ wit¥s20 head to nounting pad 80 in a
manner commonly known in the industry. Attachnment portion 84 further

i ncl udes berinnnnNugmsiﬂiecuhﬁghphnsbﬁundnbundha povtioy ofi theefirstrenove
a read/write [ead $¢9 éﬁ"bé‘lgh | bIGEGEEEO" ¥ SEAU! LOPOLCHPL! AR Pn8XtENS

from base 82 on a Si nment portion
enbodi nent sikiv P%@%ﬁl@ngﬂ@Yportlon 85 is a generally T-shaped nenber that

i's thinner and “arrOmerzéha“TﬂésﬂeﬁﬁodSBEUCEHEﬂé R8I br0Bs535wheéresadthe
secure nDuntlng pad 80 | astic portion %g as,descri bed bel ow. Munting

pad 80 is pré’@?aﬁﬁ?“*%‘i nEteP oFARRE1sEF  fi AEAPBLNGBRASPERT To form the arm
140, nmounting pad 80 is2pl aceNeimethod of Claim 23, further comprising

the steps of forming at least one flat surface on one edge

of said arm and providing a mold having a corresponding

surface for aligning said arm in said mold during molding
10 of said body. _

28. The method of Claims 23 or 25, further
comprising the steps of securing a read/write head to the
second end of the arm(s), and forming at least one wire
guide in the arm(s) for receiving a wire attached to said

15 read/write head. .
_ 29. The method of Claim 23, further comprising
the steps of forming a bobbin, and positioning at least a

portion of the coil around the bobbin prior to positioning
the coil in the mold. :

20 30. The method of Claim 25, further comprising
the steps of forming a hole in each arm and inserting a
grounding pin in the hole.

31. The method of Claim 25, wherein the step of
injecting plastic into the mold to form the plastic body

25 includes selecting an electrically conductive plastic
compound to form the body so as to render the body
electrically conductive.

32. The method of Claim 24, wherein at least a
portion of the first end of each arm is exposed within the

30 Jjournal formed in the plastic body to allow contact between
‘said first end of each arm and a bearing disposed in the
journal. _

33. The method of Claim 24, further comprising
the step of drilling at least a portion of said journal

35 after forming the plastic body in the injecting step.

-
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a nol'd and the nol gh.i gelifiaEBdeRRepicddn pl astic to formplastic portion zQ

pl astic portion 701 pl asti c surrounds sec GHED HEet HA.BHEEN
of nounting pad 80, \ ovi di ng better attachngent C)Rq?ynaggng padg
80 to 10 plastic i : te that it is not nec py—t-hat !

securement portion 85 be T-shaped. Rat.her, any of a number of shapes may be
utilized that provide a protrusion on nounting pad 80 around which plastic
portion 70 may be 5 fornmed. To prevent bi®1 d up of the static charge on arm

140, e prasti o ueed B! gl B3khEaPaE LodLAR 43 BECOR, hitrdsdl Bgen™
pl astic condaxmvis florm&@uef petali orpmetabnaX¥loyay be. grounded in the
o a0 by B0 PEHCRMARA b1l e B8 481 TuRR-RRUE 10
t he sane step of forming each arm includes the steps of forming a
- 5 first portion of the substantially flat arm from plastic,
forming a metal mounting pad, and joining the metal
mounting pad to the plastic portion.
36. The method of Claim 35, further comprising
the steps of providing a hole in said mounting pad and
10 securing a read/write head to said mounting pad via said
hole.

37. The method of Claims 36, further éomprising
the step of beveling the edges of said mounting pad to
accommodate tooling used to secure the read/write head to

15 said mounting pad. .

38. The method of Claims 35, further comprising
the steps of securing'E'}eéd/write head to thé-ﬁountiné—
pad, and forming at least one wire guide in the arm for
receiving a wire attached to the read/write head.

20 39. The method of Claim 38, wherein said wire
guide is formed in the first portion of the arm by molding
a plurality of protrusions on a surface of said first
portion.

40. The method of Claim 35, wherein the step of

25 formihg the first portion of the arm from plastic includes
selecting an electrically conductive plastic compound for
use in forming the first portion so as to render the arm
electrically conductive.

'41. A swing-type actuator, comprising:

30 at least one substantially flat arm having first
and second ends;

a coil; and

a plastic body formed around at least a portion
of the first end of the substantially flat arm and around

* € L M § =



- type of- nol d used i ThiCshadt HBCBeeOReplitddh ar m 40 and bo

the same manner as diﬂM’MHM Al ternatively, rﬁh%@@uhﬂslé%lzﬁ—d

o >
D
o

"

at the sane tine- bod However, nolding arm k&R sepgrat e

allows utilization o nolds. This is p httﬁﬂtﬁtﬁ#:tﬁﬂﬂ:bﬁgause
unli ke plastic portion 70 of arm 20 140, body 50 is forned froma

nonconductive plastic. This is necessar{ since, to do otherw se, would
short .out the term nal pins of the coil 17Thus, nol ding arn1140 at the sane
time as body 50 would re e |nje&§ |fferent portlons the mol d, with

different plat;leastog FQPHQtpﬁe Q|ﬁ°395a F@FﬁFﬁa s 36
can be fornethauebilhtb tnénpmabtnbnboag are isolated from body 50 by the

nonconducti ve bobbi n. t he sane,conduc | astiG_gould b o]
f orm body 50 and plastl% po?PFoﬁ INITRYRE B %“ﬁgﬁgd &ﬁa&&' du%ﬁg¥ﬂ££
t hr ough contaompsﬂsibgtaepmura&ihalcE2sahdtah&1baaylﬁgaﬁnammwchdacqﬂamns.
The i nsulgat i t LI Baal r i | I Q’f%ﬁp
conduct|§§ pla ?ﬂg E%fgﬁo E%% S o%hﬁ%ﬁ ﬁ%g §538891%%k cﬁ arn1 40 may
be provi ded ﬁPFﬁeﬁaéﬁPﬁéﬁ ﬂnP@rﬁéP9e9fé¢hﬁlé reg end of each arm to

secure the arms to the plastic body.

43. The swing-type actuator of Claim 42, wherein
said arms are formed of an electrically conductive
10 material.

44. The swing-type actuator of Claim 42, 'vherein
said arms are aligned and spaced apart, and wherein said
arms are electrically coupled to each other.

45. The swing-type actuator of Claim 44, wherein

15 said arms are electrically coupled by a grounding pin which
extends through an opening formed in each arm.

46. The s;ing-type actuator of Claim 42, wherein
said arms are formed of metal or metal alloy in a staﬁping
operation. _

20 47. The swing~type actuator of Claim 42, wherein
said arms are at least partially formed of a non-metal,
such as plastic.

48.  The swing-type actuator of Claim 42, further
comprising a journal formed in the plastic body.

25 49. The swing-type actuator of Claim .48, wherein
at least a portion of the first ends of the arms are
exposed in the journal.

50. The swing-type actuator of Claim 48, wherein
said journal is at least partially formed by a drilling

30 operation, and a portion of the first end of at least one
arm is exposed in the journal following the drilling
operation.

* ¢ L M s %
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35 wire guides 49 in arm40. -Alternatively, plastic portion 70 of arm

140 may be provided with wire guides in the formof a plurality.of.

protrusions 79 extending therefrom Protrusions 79 have @ ¢QgisestieEdt HAS BEEN |

configuration which hel ps prevent the formation of flashjlduri ngepbacepl di-ng
process. 5 Protrusions 79 are spaced apart vertically sucL
running fromthe read/ wite head may bejgi sposed-above the | ower
protrusions 79 and bel ow the upper protrusions 79. The wire nay be secured
wi th adhesive. Simlarly, arm 40 SWINGHT¥PE AOTUNTORM th Wire guides in the
form’of 10 protrusions. Such protrusions could be formed during stanping.
Al t hough the present invention has been descrl bed and illustrated in
detail, it is to be clearly usbgtracbd shogure
|IIustrat|on and exanpl e only 15 and is not to be taken by way of
limtation. Nunmerous variations may be made to the enbodi nent descri bed
_above wi Bhout departinly swinrgttypPeactinater () duslwdes sheoil (20), at

least one arm (40)_ and a thermoplastic body (50) joining the
coil (20) and arm (40). The arm (40) is preferably a planar
stamping having an opening (43) to which the read/write head
is mounted. A body (50) is molded around portions of the arm
10 (40) and coil (20). A journal (52) is formed in the body (50)
for receiving a shaft and bearing on which the actuator (10)
pivots. A grounding pin (40B) extending through the arm (40)
prevents static charge build-up. Al'ternatively, a portion of
the arm (40) may extend into the journal (50) to contact the
15 a ‘bearing. In another embodiment, the arm (140) includes a
plastic portion (70) and a metal mounting pad (80). The
plastic portion (70) may be formed of electrically conductive

material to prevent static charge buildup.

20

his Sheet Has Been Reﬁaced
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nunber of arms 40 may be varied. Simlarly, the configuration of feature 44
may be different fromthat 20 shown. For exanple, feature 44 could al so
be replaced. with one or nore protrusions extending fromthe surface of arm
40 to provide a location for increaﬁnggonding wWith armjoining portion 54.
This may be particul arly advant ageod3."bécause nost .t hernopl astics shrink as
they set. Thus, arm25 joining portion 54 would firmy grip such _
protrusions. Also, the length of arnms 40, as well as the relative sizes of
arnms 40 and body 50, may be varied. Furthernore, although in the above
descri bed enbodi nent coil 20 is wound separately on a mandrel and
posi ti oned around bobbin 30, 30 coil 20 could alternativel y-be wound
directly on bobbin 30. Accordingly, the spirit and scope of the invention
are to be limted only by the clains appended Bereto. REPLACEMENT SHEET
-12 - CLAIMS 2% 20, ' |
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1. A sw ng-type actuator, conprising: a coil; an armfor carrying a
read/ wite head, said armbeing fornmed fromnetal and having a first end
and ‘a second end; and a nol ded thernopl astic body, said body including a
journal disposed between said first g?qégf said armand said coil, wherein
said body is nolded about a portion id first end of said armand at —
| east a portion of said coil so as to secure said armand said coil to said"
body. 2. The actuator according to claiml, wherein said first end of
said arm. ncludes a feature that cooperates with a portion of said body to
secure said armto said body. 3. The actuator -according to claim 2,
wherein said armincludes a generally flat portion of uniformthickness
extendi ng between said first and second ends. 4. The actuator according
to claim1, wherein said armincludes at |east one flat surface on one edge
of said armfor aligning said armin a nold. 5. The actuator according
to claim4, wherein said body surrounds a portion of said flat surface. 6.
The actuator according to claiml, wherein said armis a stanping. 7.

The actuator accordi ng%6o claim 8q further conprising neans fornmed on said
i tog4egid arm

4|
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8. The actuator according to claim 7, wherein said nmeans for attaching
a read/wite head includes a hole extending through said arm 9. The
actuator according to claim1, wherein said armincludes at | east one wire
.guide formed therein for receiving azw+e which attaches to the read/wite
head. 10. ° The actuator according ;5 aim1l, further conprising a bobbin
havi ng a body, a plurality of termnal pin sleeves having termnal pins

di sposed therein and a bridge -nenber joining said bobbin body and said

sleeves. 11. - The actuator according to claim 10, wherein said coi
includes a plurality of lead wires attacthed to said termnal pins and said
coil is disposed about said bobbin body. 12. The actuator-according to

claim1, further conprising a grounding pin, and wherein said armincludes
a hole for receiving said grounding pin. 11111111 112111 1111111211111111
- 13 - 13. The actrgat or according to claim12, wherein said grounding
pin extends throug rmand outp@rdly fronlsald body 14. The -
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arnms and wherein said grounding pin connects sal d arms to_ground. 15. :
CFHL@SIQEE‘BHAS rBHﬂENg

The actuator according to claim on of _qﬁg %ﬁ d
within said journal. 16. The jto cl i % é ]
said arns are connected to grou t hr EPACEDt act With a t&grl i
in said journal. 17. A sWi ng-FyPE—actaatOor——CORpPri sin o0 M A (a M- Tl a4 W

for carrying a read/wite head, said arm havi ng first and second ends and
conprising a plastic portion and a et al8&munt | ng pad; and a nol ded

t her nopl astic body having a first_portion_nol ded about a portion of said
coil to join said coil to said b%ﬂﬁ-@-ﬁ%cond portion nol ded .
about said first end of said armto join said armto said body. 18. The
actuator according to claim17, wherein ibd nnunti n ad includes a base,
a securenent portion for SECUM%I L%#B%Sai d plastic portion
and an attachnent portion for attaching a read/wite head to said nounting
pad. 19. The act uat QL ' W0 .Sal
portion includes means% Sﬁ%éﬁéntagtﬁr%ga /v(vrllég Eﬂﬁ g&?g %ag%f gﬂ?ffefﬁt
pad. 20. Heastc ong @rrnac&wduaﬁgi tao thegmaplastighdadn &A)d mgoﬁ e
attaching a icead/ Wrzd)e dPGred @) MY I3 PArd) 1Y PIRESHANIF d praidr
att achnent port|
amplng having an opening (43) to which the read/write head
is mounted. A body (50) is molded around portions of the arm
(40) and coil (20). A journal (52) is formed in the body (50)

for receiving a shaft and bearing on which the actuator (10)

pivots. A grounding pin (40B) extending through the arm (40)
prevents static charge build-up. Alternatively, a portion of
the arm (40) may extend into the journal (50) to contact the
a ‘bearing. In another embodiment, the arm (140) includes a
plastic portion (70) and a metal mounting pad (80). The
plastic portion (70; may be formed of electrically conductive
material to prevent static charge buildup.

Fig. 1.
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21 The actuator according to claim 20, wherein saiq
I ncl udes bevel ed edges. 22. The actuator according 'REbﬁA@EM &l n
sai d atfachment portion extends generally perpendicul affl y fron1sai .

23. The actuator according to claim 18, wherein sa‘dmagc gbmwn;,g-rtion
extends generally perpendicularly frem said base. 24. Fhe—act Ll gr’ -

according to claim 18, wherein said plast?c portion surrounds sald
securenment portion so as to secure said nounting pad to said plastic

ortion. 2 ' [ r
gecr:ulrerrentélgorﬁ Eﬁ\&@ﬁtaﬁl n%‘a&aﬂga{r\rggtgga @égéé@b?éhcl%ml%a £ uat or accgmal ng

to clai m 2Bxaipies f SubitiaBufifesd IRIRR! U Pdiéit N§. BEIQZ(TOSrtotIm%m,detbﬁ%eas
- 14- 27. e actuator according to claim 26, Wherei n said securenent
portion i swgkas hameyoub-eatlivpadtuat®dbs manufittared Byuht assigiee of diepresent applioRtidd.
wherein said plastic portion is electrically conductive.

Although the above-described actuators are all acceptable for their intended users,

they do have certain undesirable features. For example, an aluminium E-block can be
relatively expensive to manufacture. Additionally, it may be desirable to provide an
actuator having a lower overall weight than one utilizing an aluminium E-block, thereby
reducing inertia and momentum and the attendant forces necessary to move and stop the
actuator. Accordingly, all-plastic actuators have been proposed. In such actuators, the
coil is placed in a mold and the actuator arm is simultaneously formed from a
thermoplastic material and molded to the coil. Examples of such actuators include U.S.
Patent No. 5,165,090 to Takahashi, et al., as well as eaﬁier actuators manufactured by the
assignee of the present application.

Although all-plastic actuators may be suitable for their intended purpose, they
lack some of the more desirable properties of actuators having metal arms. For example,
it has been determined that the read/write head may be more easily and readily attached to
a metal comp6nent than a plastic one. Similarly, it may be easier to machine features into
metal than plastic.

It is an object of the present invention to ameliorate one or more of the above
mentioned disadvantages.

According to one aspect of the invention, there is disclosed a swing-type actuator,
coniﬁrising:

a coil;

an arm for carrying a read/write head, said arm being formed from metal and
having a first end and a second end; and

a molded thermoplastic body, said body including a journal disposed between said

first end of said arm and said coil, wherein said body is molded about a portion of said



2!-9."' The actuator accor di ng to claim28, further conprising a_grounding
pin, and wherein said plastic portion includes a hole f rﬂgﬁgekmlg&g. Eq‘—“'
wh ol

gr oundi ng pin. 30. The actuator according to claim 29, ereln sal
groundi ng pin extends through said arm and outwardly fripm,.gai . c
The actuator according to claim29, further conprising @a@}jﬁbg&gg"nﬁ |
and wherein said grounding pin connects said arns to ground. 32. The
actuator according to claim 28, wherein said body includes a journal and a
segnment of fifRlefld R 3l AnPid hORadtSa PHBIOH A swidt dilNscSad €b seRtifesdid aBB -and saide
actuator according to elaim 32, wherein said arns are connected to ground
t hr ough cosdibstsaid bddya bearing di sposed in said journal. 34. The
actuator according to claim28, wherein said plastic portion is forned from
gl ass and car bonAceirdingr toeanatherr aspectaef ithe inventiom| thedsis disclpbesd acswingdype
according to claim17, wherein said armincludes at |east one wire guide

for recei vagtipter, Gomprisiigeh attaches to the read/wite head. 36. The
actuator according to claim 35, wherein said wire guide conprises a
plurality of stadf@bed protrusions extending fromsaid arm 37. The

di | ai_ m. wh ' d_of ' |
feature that  coolbPE 48 GrplPEa s vEle Bdssfid 5B dyvis Al fid *Eah Siossm,
sai d body. o 38 ricing DfasAC ptiodland oA RBubihgGhedl Thd 7 Wherein said arm

i ncl udes a
a molded thermoplastic body having a first portion molded about a portion of said

coil to join said coil to said body, and having a second portion molded about said first end
of said arm to join said arm to said body.

According to still another aspect bf the invention, there is disclosed a swing-type
actuator, comprising:

a coil;

an arm for carrying a read/write head, said arm having first and second ends and
comprising a plastic portion and a metal mounting pad;

a molded thermoplastic body having a first portion molded about a portion of said
coil to join said coil to said body, and having a second portion molded about said first end
of said arm to join said arm to said body; and

a bobbin having a body, a plurality of terminal pin sleeves having terminal pins
disposed therein and a bridge member joining said bobbin body and said sleeves.

According to still another aspect of the invention, there is disclosed a swing-type
actliétor, comprising:

a coil;

an arm for carrying a read/write head, said arm having first and second ends and
comprising a plastic portion and a metal mounting pad; and

a body joining said cdil to the first end of said arm.



den"eral iy flat portion of uniformthickness extending between said first

and second ends. 39. The act uat?g accordipg—te—ckgi mil/ CE
armincludes at |east one flat surll affs SAEENRABBEENO]| S3 g{EaPpg?r‘%' H&I iT-n;
said armin a nold. 40. Asvvin.[typenmimmw, co risbgg:, &EOMN,

i ' and:

armfor carrying a read/ wite head —F _ ir “seeund ends
and conprising a plastic portion and a netal nounting pad; a nol ded

t her nopl astic body having a first portion nolded about a portion of said
coil to join sai dceoiding @ §tili shdthetyaspédi &f i/ inventions @O 6 BiRélbsedNa FRIECE pe
about said first end of said armto Jjoin said armto said body; and -15
- a bobbi natmatongwhichedinprisespl ural ity of term nal pin sleeves having
termnal pins disposed therein and a bridge nenber joining said bobbin body
and sai d sl eevesa coi; The actuator according to claim40, wherein said

coil includes a pluraljity of lead wires attached tqQ said termnal pins and
said coil is di spbaER i9psatrying 4rexdowrite hsady said arm having a first end and a second

metal end; and

a molded thermoplastic body including a journal and having a first portion
molded about a portion of said coil so as to join said coil to said body and a second
portion molded about said first end of said arm so as to join said arm to said body.

Other objects, advantages and novel features of the present invention will become
apparent from the following detailed description of the invention when considered in

conjunction with the accompanying drawings.

—_—
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42 _ The actuator accor di ng to claima4l, wherein said phady _and said
plastic portion are electrically conductive, and said bo q-_&éh_l a
termnal pins fromsaid body and said plastic portion. 4. i:%jﬂiﬁ?

according to claim42, wherein said body includes a jourhg,an

are connected to ground through contact hetween said jou and A Hedring
di sposed in said journal. 44. The acfdgfor according to claim 17,
wherein said body includes a journal on which said actuator pivotally
rotates. 45. CLAIM§e actuator according to claim44, wherein said body and
said plastic portion are electrically conductive and said arns are
connected to ground through ,contact between said journal and a bearing

di sposed in said jburnal & SYENE-tyPeACRIHQL, COMPFISING:: ot or . conpri sing: a coil;
an armfor carryingceilyead/ wite head, said armhaving first and second

ends and conprising a_nl | rii : ; d
joining said coil %qﬁﬁ?%ﬁgn@%@@;ﬁﬁgﬁgﬁiﬁ%@gﬁgﬁ% ufg?‘gﬁn&apo Y
accor di ng t oand baving!s firsttend aind atsgeonsend; aad| udes a j ournal di sposed between
said coil and sai daa{nqde&Bmmoﬂibﬁica%wt Q4id aB6dY IhcMlih® «!jeurRal Gis ein

! ; . ih® pOR&T
sai d plastic portion th d d. .mol.ded fi I i
at er i aobbtwesn e AL SaI CR AT Saidhor i oLded PSR ¢ ¢

portion of portion of said first end of said arm and at least a portion of said coil so as to secure

said arm and said coil to said body.

2. The actuator according to claim 1, wherein said first end of said
arm includes a feature that cooperates with a portion of said body to secure said arm
to said body.

3. The actuator according to claim 2, wherein said arm includes a
generally flat portion of uniform thickness extending between said first and second
ends.

4. The actuator according to claim 1, wherein said arm includes at
least one flat surface on one edge of said arm for a'l.igning said arm in a mold.

5. The actuator according to claim 4, wherein said body surrounds a
portion of said flat surface.

6. The actuator according to claim 1, wherein said arm is a stamping.

7. The actuator according to claim 6, further comprising means
formed on said arm for attaching a read/write head to said arm.

8. The actuator according to claim 7, wherein said means for
attaching a read/write head includes a hole extending through said arm.

9. The actuator according to claim 1, wherein said arm includes at

least one wire guide formed therein for receiving a wire which attaches to the
read/write head. ,

10. The actuator according to claim 1, further comprising a bobbin
having a body, a plurality of terminal pin sleeves having terminal pins disposed
therein and a bridge member joining said bobbin body and said sleeves.

11. The actuator according to claim 10, wherein said coil includes a
plurality of lead wires attached to said terminal pins and said coil is disposed about
said bobbin body. '

12, The actuator according to claim 1, further comprising a grounding
pin, and wherein said arm includes a hole for receiving said grounding pin.

* [ L M S *



the armis forned froman electrically conductive ther npekasti c—rmateri B,

50. A sw ng-type actuator, which conprises: a coil; slmaa?mo‘amsmasms&m
a read/wite head, said armhawng a first end and ase:ond t Ew
i 6o 00 o

a nol ded thernopl astic body including a journal and hav rtgata

nol ded about a portion of said coil so as to join said €
and a second portion nol ded about said Fitd

;g?g/r ‘é"lr Inzget ggﬁtdréclisochﬁﬁim it sﬁfdpﬁgfn ansd'odéﬁardly'f_’?rom said"b&dy. Ng- type actuat or
ai
ext endi ng t hrough &%id \Q& ﬂ%t“?f@fa?mgﬁ 3‘? °€’ng5 erl : ompn HRth zﬁ‘ﬁ‘é {I‘Kpp
\?A?\t uat or an@ﬂﬁH gl Whereirpdaid gfdunding tpirecommecty saidiamys &0 grcmuddl ng pin and
erein said armipgl ude a&ﬂ%tgr Eﬁ?(forﬁl gg%gfaagé?g}hgr&ﬁ Qgi&ijﬂid}goﬂa'ih anf is

swi ng-type actuato acco In sal d grounding pin
ext ends throe@ose@miﬂm w@\mmﬁlt wardly from said body.

16. The actuator according to claim 15, wherein said arms are
connected to ground through contact with a bearing disposed in said journal.

17. A swing-type actuator, comprising:

a coil;

an arm for carrying a read/write head, said arm having first and second
ends and comprising a plastic portion and a metal mounting pad; and

a molded thermoplastic body having a first portion molded about a portion
of said coil to join said coil to said body, and having a second portion molded about
said first end of said arm to join said arm to said body.

18. The actuator according to claim 17, wherein said mounting pad

includes a base, a securement portion for securing said mounting pad to said plastic
portion and an attachment portion for attaching a read/write head to said mounting

pad.

19. The actuator according to claim 18, wherein said attachment
portion includes means for attaching a read/write head to said mounting pad.

20. The actuator according to claim 19, wherein said means for

attaching a read/write head to said mounting pad includes a hole in said attachment
portion.

21. The actuator according to claim 20, wherein said attachment
portion includes beveled edges

22. The actuator according to cla1m 19, wherein said attachment
portlon extends generally perpendicularly from said base.

23. The actuator according to claim 18, wherein sald securement
portion extends generally perpendicularly from said base.

24. The actuator according to claim 18, wherein said plastic portion

surrounds said securement portion so as to secure said mounting pad to said plastic

portion.
25. The actuator according to claim 18, wherein said securement
portion is thinner than said base.

26. The actuator according to claim 25, wherein said securement
portion is narrower than said base. '

T oSttt uvu]

st end of said armso as to JOIn
said armto said body. 51. A swi ng-type actuator according to ¢laim50,
wher ei n sai d secon&3.net aThe agtugtor sascerdingnta plaimolds wheesein said greunding i o

A
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55.° A swi ng-type actuator according to claimb53, further conprising.at

v e

| east two arns and wherein said groundi ng pin connects ] d‘
56. A sw ng-type actuator according to claim50, wher ﬂ%PgA%%MFPg%rﬁﬁ
said armis exposed within said journal. 57. A swi ng- -aftﬁr’%}m.w b
according to claimb56, wherein said arm If) connect ed to W A ough——s-
contact with a bearing di sposed in said ] Ut nal . A swi ng-type

actuator according to claimb50, wherein said armi ncI udes at | east one wire
gui de formed t herei2d- f or Theca¢tyatary agcquding hiciaima 26 Whereino saidr securement o
head | ocat ed pattidifis hefiGany q‘_g}ﬁ &l. end of said arm 59. A sw ng-type

actuator according,,o cl furth r c0 | S bobbi avi ng_a hody,
a plurality of terrPnal 8”@ E’Eﬁ#ﬂ%ﬁlﬁf?‘ﬁssaﬁg S BORIRB, 18 1y
and a bri dgeeleen‘inatlyjcohducnge.sal d bobb| n body and said termnal pin sleeves.

60. A Wi Ng-tyPGoact ugglucRfd alidiinkdo & aﬁh'@s5?uc}ﬂi@g%&hﬁflﬁg %rﬁgg@nga, d

i ncludes aplurallty of W Tes t 0 Sai
coil is di sp@yb@ndbwhcreyamdmi%mm%@ywes a hole for mereiving said: arovedin

accordi ng topg.ai m 50, wherel n said first end of said armi ncI udes a
eard body. 62, P A0S ndte aniul, dbcoifing e S 25 YhER FidSroRRURE s o o
ar m i ncl udes eztegdsthraughysaid adm pmd oiumardiy from §aid bodshi ckness ext endi ng
between said firstsy  The actuator according to claim 29, further comprising at least two
arms and wherein said grounding pin connects said arms to ground.
32. = The actuator according to claim 28, wherein said body includes a
journal and a segment of said plastic portion is exposed within said journal.
33. The actuator according to claim 32, wherein said arms are
connected to ground through contact with a bearing disposed in said journal.
34. The actuator according to claim 28, wherein said plastic portion is
formed from glass and carbon reinforced thermoplastic material.

35. The actuator according to claim 17, wherein said arm includes at
least one wire guide for receiving a wire which attaches to the read/write head.

36. The actuator according to claim 35, wherein said wire guide
comprises a plurality of staggered protrusions extending from said arm.

37. The actuator according to claim 17, wherein one end of said arm
includes a feature that cooperates with a portion of said body to secure said arm to
said body. _

38. The actuator according to claim 17, wherein said arm includes a
generally flat portion of uniform thickness extending between said first and second
ends.

39. The actuator according to claim 17, wherein said arm includes at
least one flat surface on one edge of said arm for aligning said arm in a mold.

40. A swing-type actuator, comprising:

a coil;

an arm for carrying a read/write head, said arm having first and second
ends and comprising a plastic portion and a metal mounting pad;

a molded thermoplastic body having a first portion molded about a portion
of said coil to join said coil to said body, and having a second portion molded about
said first end of said arm to join said arm to said body; and

) O



and sec‘ond_ ends. 63. A sw ng-type actuator according to _claim 50,
wherein said armincludes at | east one flat surface on o;[ gggggtneu ot .

aligning said armin a nold. 64. A sw ng-type actuaton a '?HSNT@*EET
cl aim 63, wherein said body surrounds a portion of said r

A sw ng-type actuator according to claim50, wherein sai ?é’?"énm@ai-
armis nade of netal and is integral w tA%said second netal end of sard

arm 66. A swing-type actuator according to claim65, wherein said arm
I's a stanpl ng. RobbriaHNE Sbbdy] a plirality 6ff termmaApmlaeyes yhaeing demmainak

according to_.cl ai.m 50 | a r f

pl astic mat e P3| 1%1‘??86% 4{1\%% 8@% Ibgdg%’ Iﬁé m%%éﬁa% lhsb%gﬁ?‘?rfgaﬁipad
secured to ssleevesi rst end of said arm 68 A SW ng-type actuat or
according to clai még7 Wﬂﬁé%&tﬂa&ﬁla@a&hﬁ@tﬂoccmmi aOI adhemamsaﬁl mﬁt&tlve

pl astic materjal_, Ct uat
wher ei n sai dPiHEaly MWHES fféﬂf P‘i%‘?ﬁ%}&éﬁf&ﬂ l‘gg?‘ﬁ l%ﬁls dé@ﬂﬁ’l ng
sai d nounti ngi@aebtif bedyd first

' 42. The actuator according to claim 41, wherein said body and said

plastic portion are electrically conductive, and said bobbin insulates said terminal
pins from said body and said plastic portion.

43. The actuator according to claim 42, wherein said body includes a
journal and said arms are connected to ground through contact between said journal
and a bearing disposed in said journal.

44. The actuator according to claim 17, wherein said body includes a
journal on which said actuator pivotally rotates.
45. The actuator according to claim 44, wherein said body and said

plastic portion are electrlcally conductive and said arms are connected to ground
through contact between said journal and a bearing disposed in said journal.

46. A swing-type actuator, comprising:

a coil;

an arm for carrymg a read/write head, said arm having first and second
ends and comprising a plastic portion and a metal mounting pad; and

a body joining said coil to the first end of said arm.

47. The actuator according to claim 46, wherein the body includes a
journal disposed between said coil and said arm.

48. The actuator according to claim 47, wherein said plastic portion of
the arm and said body are molded from thermoplastic material.

49. The actuator according to claim 48, wherein said plastic portion of
the arm is formed from an electrically conductive thermoplastic material.

50. A swing-type actuator, which comprises:

a coil;

an arm for carrying a read/write head, said arm having a first end and a
second metal end; and

a molded thermoplastic body including a journal and having a first portion
molded about a portion of said coil so as to join said coil to said body and a second
portion molded about said first end of said arm so as to join said arm to said body.

51. A swing-type actuator according to claim 50, wherein said second
metal end of said arm includes means for attaching a read/write head to said arm.
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end of said arm 70. A net hod of manufacturing a sw ng-type_actuator,
conprising the steps of: formng a substantially flat #r I_-and
second ends; positioning the armin a nold; formng a (ﬁaﬂaﬁgg%ﬁﬁo#ﬁ#ﬂaqlhe
coil in the nold; and injecting -plastic into the nold ar Msja
portion of the coil and around at |east a portion of t %¥q‘r'g'@‘%wd hg
armto forma plastic body and to secure %2 coil and the armto the

pl astic body. 71. The nmethod of claim 70, further conprising the step of
forming a journal i52.the Acwingstypemematonaicéording tonclaiof 51 hwherein aaid méans

coil- 72. Qttz?iﬁ : e/ Wﬂﬁ | Shnéh | udes
a formng a pfgﬂra It opﬂépﬁ%%s?gmei%ny tg%dﬁ Pﬁgi’dasgg%r{%ﬂﬁaw néiséflesrglsdté}gé]d
second ends, and wF ei n A RWINg-iy¥PH ASAtop Acoayding dp clam I Surthefscamprising)at he
plurality of gaéuiling) pirhandrwhéreinididNned @hdludeber hole oot ire@ivihe BaidNEloufiding
injecting plagtic around a portion of the first ends of each of the
plurality of Pns to secure the arns to the pl astic body. 73. The et hod
of claim70, whereiSd.t he Aar swihgitypencactatqr acenpdinge o aclaipmnjd, ngvhersinesaid 74.

The nmethod ofs6l i O extenial BsH b hith 38d bhGvasdl oY Eaifl ,ng at | east
one flat sur fgéce g’?? neexec:,ge_ o?ugglggé arm and_pr ov?gfon Eg (r?o d having a
55. A swing-type actuator according to claim 53, further comprising at
least two arms and wherein said grounding pin connects said arms to ground.
56. A swing-type actuator according to claim 50, wherein a portion of

said arm is exposed within said journal.

57. A swing-type actuator according to claim 56, wherein said arm is
connected to ground through contact with a bearing disposed in said journal.
58. A swing-type actnator according to claim 50, wherein said arm

includes at least one wire guide formed therein for receiving a wire which attaches to
a read/write head located at said second metal end of said arm.

59. A swing-type actuator according to claim 50, further comprising a
bobbin having a body, a plurality of terminal pin sleeves having terminal pins
disposed therein and a bridge member joining said bobbin body and said terminal pin
sleeves.

60. A swing-type actuator according to claim 59, wherein said coil
includes a._plurality of lead wires attached to said terminal pins and said coil is
disposed about said bobbin body.

61. A swing-type actuator according to claim 50, wherein said first end
of said arm includes a feature which cooperates with a portion of said body to secure
said arm to said body.

62. A swing-type actuator according to claim 61, wherein said arm
includes a generally flat portion of uniform thickness extending between said first
and second ends.

63. A swing-type actuator according to claim 50, wherein said arm
includes at least one flat surface on one edge thereof for aligning said arm in a mold.

64. A swing-type actuator according to claim 63, wherein said body
surrounds a portion of said flat surface.

65. A swing-type actuator according to claim 50, wherein said first end
of said arm is made of metal and is integral with said second metal end of said arm.

66. A swing-type actuator according to claim 65, wherein said arm is a
stamping.
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correspondl ng surface for aligni E

sai d body. 75. The met hod of {icTaisSHEET Pﬁ%ﬁ?ﬁ%‘?‘
securing a read/wite head to tlle secBRBLAGEDof ; 5

| east one wire guide in the armlsF=for Teceiving a vvlr B@‘Fa@n d- Bo said
read/ wite head. 76. The met hod of cl gim 70, further—conprising the-
steps of form ng a bobbin, and positi oni'nZ’at | east a portion of the coil
around the bobbin grlor to-positioning the coil in,the nold. 77. The
met hod of cl ai m 7267 ur t ASWiBgHPE; asiua) %ftaﬁ@fgﬂ’gﬁ@ clms30; Whezein said|first epdeach

arm and i nsest kaﬁdl aamg{somaa& bﬂ applﬁstimniafb?lahﬁh@ said seE’&Ed-ﬁ@Eh/Féiﬁ Srfirises 18 -

78. The net of claltin %?ﬁfé@@@@ injecting plastic into

the mold to ¥§ Baq pecuts; 1§ egl"lcatrf'hg an electrically

conductive plasti c6&:orrpoArﬂ!Vmgrtsfn¢rmm mdgdmg)t(aslahm 67¢ wherein Isaidopldstic

electrically wﬁ@?ﬂij{?&lh%ﬁsgsg%onducﬁl-@@?lﬁﬁé Bkl claim 71, wherein at |least a
rst

portion of t eac m 1S exposed within the journal formed
in the plastic bod§9to of\ BrNgEYREaRIAIEE dEcOFlingte) claimse7,cwhersin &id imetalm and

a bearing di mpassth piﬁ iﬂ@mdbs)urseéﬁremgﬂ portior] Ifér $8RifRe sl rAduditiny phd thWaidher
conpri sing tplrstemfgfsaldd” l1ing at | east

N
heet Has Been Rej laced
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a portion of said journal after formng the plastic body in the injecting
step. 81. The nmet hod of claim 70, wherein each arm

metal alloy. 82. The met hod of claim 70, wherein t eRE?%ﬁp%MENBSHEEg
each armincludes the steps of formng a first portio f tﬁe Agﬁfhéﬁ?
flat armfromplastic, formng a netal nounting pad, n§ met|
mounting pad to the plastic portion. 83.4- The nmethod of crarmaz, wrther
conprising the steps of providing a hole in said nDuntlng pad and securing
a read/wite head tq, said nmounting pad via said hole. The net hod of

claim 83, furt hBFcagingripstianother §§I&C}§t of thecipeantiny. theee @d@&ossfi asHyigg-type
o oo B TSROl i i ok AL e v
Teact onet SHtrdthid A SAYAMLE R anit 3 b e3P eREbod sl ”§

read/ writg, r&l r | S

formed in toﬂ?ﬂ?ugr §? Il-StcPr {'I n-fS?de{aﬁ%og{r %P{:)ﬁlbmo 3?1%&?1 sglagrtgﬁélﬁ ) d &S sq

pr ot r usi OptsiyOdhdéa ﬁébﬁ&?@rtibh 1H6iked ﬁlbdﬁi 5218 Frdt! 2 -of $id arm thﬁ t @B%QJ ;me kgl m

82, wherein’the step of formng the first portion of the armfromplastic

| ncI udes saed B6dy.ng an el ectrically conductive plasti c conpound for use in

forming the first portion so as to render the armelectrically conducti ve.
According to still another aspect of the invention, there is disclosed a method of

manufactﬁring a swing-type actuator, comprising the steps of: forming a substantially flat
arm having first and second ends; positioning the arm in a mold; forming a coil;
positioning the coil in the mold; and injecting plastic into the mold and around at least a
portion of the coil and around at least a portion of the first end of the arm to form a plastic
body and to secure the coil and the arm to the plastic body.

According to still another aspect of the invention, there is disclosed a swing-type
actuator, comprising: at least one substantially flat arm having first and second ends; a
coil; and a plastic body formed around at least a portion of the first end of the substantially
flat arm and around at least a portion of the coil so as to secure the arm and the coil to the
plastic body.

According to still another aspect of the invention, there is disclosed a method of
manufacturing a swing-type actuator which comprises the steps of: positioning a metal
mounting pad in a mold; positioning a coil in said mold; and injecting a plastic material
into said mold to form: a plastic body attached to sald coil; and a plastlc arm Wthh
extends between said plastic body and said metal mounting pad.

Other objects, advantages and novel features of the present invention will become
apparent from the following detailed description of the invention when considered in

conjunction with the accompanying drawings.



&

88. A swi ng-type actuator, conprising:.at |east one substantially flat
arm having first and second ends; a coil; -and a plastic C
LAGEMENTISHEET

at least a portion of the first end of the substantiallyjf
a _ i
Lﬁ#ﬁ“?%gﬁt k...

around at |east a portion of the coil so as to secure th

to the plastic body. 89. The sw ng-type actuator of l
conprising a plurality of substantially fl%at arns, each arm having fTrst—=
and second ends, and said plastic body = 19 being forned around a portion

of the first end @f. eacA swing-typessetuater dcberdigmo dlaint 5@, whersin said didst. endOof
The sw ng- A tyah ke 8# ag#lﬁét]fe ?n%ier%eaﬁﬁ'sgids Scn@ B PEf E&ﬁgﬁ&soi 1
ial . he r of clarm

el ectrical I'y"conductive nat arl; ) SW ng-type act uat
89, wher ei nmeuitingpadssegured 40 said drstand of paldedimapart, and wherein sai d arns

are electrically gpupl ef {wingagh Qkhdior KReording OIS &T; tWiRReinCsdidt plastif
cl ai m 91, \A,hereilﬁf sai ( arns &r e electrically coupled by a grounding pin
whi ch ext enBaterigl eIBPFISes 2 soRtyctiye PRsHE Pat1%ach arm  93. The swi ng-type

actuator of clai ng®9, wheswing-typé chcararor according nedclaim 67, wherein said metal
mounting pad includes a securement portion for securing said mounting pad to said first
end of said arm.

70. A method of manufacturing a swing-type actuator, comprising the steps

- of:
forming a substantially flat arm having first and second ends;
positioning the arm in a mold;
forming a coil;
positioning the coil in the mold; and
injecting plastic into the mold and around at least a portion of the coil
and around at least a portion of the first end of the arm to form a plastic body and to
secure the coil and the arm to the plastic body.

1. The method of claim 70, further comprising the step of forming a
journal in the body between the first end of the arm and the coil.

72. The method of claim 70, wherein the arm forming step includes a
forming a plurality of substantially flat arms, each having first and second ends, and
wherein the arm positioning step includes positioning the plurality of arms in the mold,
and wherein the injecting step includes injecting plastic around a portion of the first ends
of each of the plurality of arms to secure the arms to the plastic body.

73. The method of claim 70, wherein the arm forming step comprises a
stamping process. '
' 74. The method of claim 70, further comprising the steps of forming at

least one flat surface on one edge of said arm and providing a mold having a
cdrresponding surface for aligning said arm in said mold during molding of said body.

75. The method of claim 70, further comprising the steps of securing a
read/write head to the second end of the arm(s), and forming at least one wire guide in
the arm(s) for receiving a wire attached to said read/write head.

76. The method of claim 70, further comprising the steps of forming a
bobbin, and positioning at least a portion of the coil around the bobbin prior to
positioning the coil in the mold.

77. The method of claim 72, further comprising the steps of forming a hole
in each arm and inserting a grounding pin in the hole.
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non-netal, such as plastic. 95. The swi ng-type actuat of .0I53iSrEP8m7

metal or netal alloy in a stanping operation. 94. The |j -

actuator of claim@89, wherein said arns are at | east partngpg’\é%’ﬁﬁﬁﬁsﬁlﬁEg
r

further conprising a journal formed in the plastic body. [QB2®

SW ng-type actuator of claim95, wherein gt | east a portion of the first
ends of the arns are exposed in the jour'ﬂ 1. 97. The swi ng-type actuator
of claim95, wherein said journal is at least partially, formed by a

drilling operati 8. andlhe mewhodof csim Fd whersin tadgtepr o fnjecting plastie mtonthes
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lr)mldd; ?tnd |th etct 79y a plirsiethodaifeiaial 71,nyvhereini af least d pootiémo ofrtheafipst @adiof
ody attache 0 said c s ' ' cSiith
pl astic bocfﬁglér?amsgi gxq?g%&alm 3ﬁn ?ﬂéﬁ%?d.oﬁ%@_mhmg%gg@ ?@n%@?’gct urcl'qng
a swi ng- t yhetwesnusaicbfirsiend ofieach arm and4 beagisg digpesed; ip thajoyrmalasti c materi al
conprises an el eciq i calty HEMEHOfickBmAL Fhithdr cordpPising the SRp W drMing at least

manuf acturing a sw ng-type actuator. accord t.o’cl
a I?ortion of s&%d jggrnal after forming the plaétlrc]:good?r 11? tlia}aI ﬂecting step.

81. The method of claim 70, wherein each arm is formed of metal or metal

b}

alloy. _

82. The method of claim 70, wherein the step of forming each arm includes
the steps of forming a first portion of the substantially flat arm from plastic, forming a
metal mounting pad, and joining the metal mounting pad to the plastic portion.

83. The method of claim 82, further comprising the steps of providing a
hole in said mounting pad and securing a read/write head to said mounting pad via said
hole. | -

84. The method of claim 83, further comprising the step of beveling the
edges of said mounting pad to accommodate tooling used to secure the read/write head to
said mounting pad. ,

85. The method of claim 82, further comprising the steps of securing a
read/write head to the mounting pad, and forming at least one wire guide in the arm for
receiving a wire attached to the read/write head.

86. The method of claim 85, wherein said wire guide is formed in the first
portion of the arm by molding a plurality of protrusions on a surface of said first
portion.

87. The method of claim 82, wherein the step of forming the first portion
of the arm from plastic includes selecting an electrically conductive plastic compound for
use in forming the first portion so as to render the arm electrically conductive.

: 88. A swing-type actuator, comprising:
at least one substantially flat arm having first and second ends;
a coil; and
a plastic body formed around at least a portion of the first end of the
substantially flat arm and around at least a portion of the coil so as to secure the arm and
the coil to the plastic body. ' .

89. The swing-type actuator of claim 88, further comprising a plurality of

substantially flat arms, each arm having first and second ends, and said plastic body

g



12
F)

99, wherein said coil includes |ead wres connected to teffrar—prAs—ard
sai d method further conprises positioning a non-conducti v REMUAGENMENT SHEET
termnal pin sleeves in said nold and using said non-cond ctlve b p
termnal pin sleeves to insulate said | eads wires and ter 43% A@d
said electrically conductive material. 101. A met hod of m
SW ng-type actuator according to claim98, wherein said step of injecting
conprises a first step of injecting a lastic material to - 20 - form

sai d pl astbmnarfammtblamusé@omrt@neqf e 1%) re§ et phgach I de securgths AEPS 1Q theyr m
said pl aStfg 102. A et hod of manuf acturing a swi ng-type actuator
according to clal r%

101, wherein s d t d f
plastic arm conpPd-ses Ane éWH%St‘WPEgquW i&[?&‘f‘ e%eépls %}ﬂ% asrglrfg}lﬁ?dagfl C
rrm;t eri a: u?ggle&m %ﬁ(ﬁigdv?hﬁsdﬂat body conpri ses a non-conductive plastic
eria
to claim98, fur?ﬁe @ﬁ% &gngpgsaﬁw bf‘&aﬁl §%\q %gzﬁﬁﬁﬁégﬁy[ﬁ%sﬁ’%ggﬁé%d "
104. A nqiabexﬂapﬂrt remdu¥zereinrsadarmsane nlgctm@lb' @R!W!Pdtt@ﬁa@lb@@ﬁﬂl ng to claim
98, further CO”P?z Si nITRE g%/in@h@?e 28%uskofBF eiauﬂr@q NiwhegkiP 8dld Wb areaBer kally

attaching a read/wite eto an a
securi nggsgglm gmqlmg-@n which extem?s tmrough anso%grllllglge ormedpl?lretacl:lggrnfl or
93. The swing-type actuator of claim 89, wherein said arms are formed of

metal or metal alloy in a stamping operation.

94. The swing-type actuator of claim 89, wherein said arms are at least
partially formed of a non-metal, such as plastic.

95. The swing-type actuator of claim 89, further comprising a journal

formed in the plastic body.

96. The swing-type actuator of claim 95, wherein at least a portion of the
first ends of the arms are exposed in the journal.

97. The swing-type actuator of claim 95 , wherein said journal is at least

partially formed by a drilling operation, and a portion of the first end of at least one arm
is exposed in the journal following the drilling operation.
98. A method of manufacturing a swing-type actuator which comprises the
steps of:
positioning a metal mounting pad in a mold;
positioning a coil in said mold; and
injecting a plastic material into said mold to form:
a plastic body attached to said coil; and
a plastic arm which extends between said plastic body and said
metal mounting pad.
99. A method of manufacturing a swing-type actuator according to claim
98, wherein said plastic material comprises an electrically conductive material.
100. A method of manufacturing a swing-type actuator according to claim
99, wherein said coil includes lead wires connected to terminal pins and said method
further comprises positioning a non-conductive bobbin and terminal pin sleeves in said
mold and using said non-conductive bobbin and terminal pin sleeves to insulate said
leads wires and terminal pins from said electrically conductive material.
101. A method of manufacturing a swing-type actuator according to claim
98, wherein said step of injecting comprises a first step of injecting a plastic material to
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pad to said plastic arm 105. A met hod of manuf act uri ng’ja- sw-nag=t

actuator according to claim98, wherein said step of posit &#PhQCEMEUTI&IEEIT
nmounting pad conprises positioning a plurality of netal ntingnp prbg-' I
said nold and said step of injecting conprises formng a Detglsi-y. d‘?E .............
pl astic arnms, each extendi ng between one of said plurality of ﬂELdI

nmounti ng pads and said plastic body. -20-

form said plastic arm and a second step of injecting a plastic material to form said plastic
body. B

102. A method of manufacturing a swing-type actuator according to claim
101, wherein said plastic material used to form said plastic arm comprises an electrically
conductive material and said plastic material used to form said plastic body comprises a
non-conductive plastic material.

103. A method of manufacturing a swing-type actuator according to claim
98, further comprising forming wire guides on said plastic arm.

104. A method of manufacturing a swing-type actuator according to claim
98, further comprising providing said metal mounting pad with means for attaching a
read/write head thereto and with a securement portion for securing said metal mounting
pad to said plastic arm.

105. A method of manufacturing a swing-type actuator according to claim
98, wherein said step of positioning said metal mounting pad comprises positioning a
plurality of metal mounting pads in said mold and said step of injecting comprises
forming a pIurality of plastic arms, each extending between one of said plurality of metal
mounting pads and said plastic body.

I
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SWING-TYPE ACTUATOR

Abstract of the Disclosure

A swing-type actuator (10) includes a coil (20), at
least one arm {40) and a thermoplastic body (50) joining the
coil (20) and arm (40). The arm (40) is preferably a planar
stamping having an opening (43) to which the read/write head
is mounted. A body (50) is molded around portions of the arm
(40) .and coil (20). A journal (52) is formed in the body (50)
for receiving a shaft and bearing on which the actuator (10)
pivots. A grounding pin (40B) extending through the arm (40)
prevents static charge build-up. Alternatively, a portion of
the arm (40) may extend into the journal (50) to contact the
a ‘bearing. In another embodiment, the arm {(140) includes a
plastic portion (70) and a metal mountiz;g pad (80). The
plastic portion ('70)_ may be formed of electrically conductive
material to prevent static charge buildup.

Fig. 1.



