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SWING-TYPB AC'l'UATOR 

Background and Summary of tbe Invention 
The present invention relates to swinq-type 

5 actuators for positioninq read/write heads in memory 
storaqe devices and, more particularly, to an improved 
swinq-type actuator constructed partially from plastic. 

Numerous swinq-type actuators are known in the 
prior art. Representative examples include those shown in 

10 U.S. Patent No. 4,985,652 to Oudet, et al. and u.s. Patent 
No. 4,916,456 to Manzke, et al. Such devices typically 
include a coil secured to one or more lonqitudinally 
extendinq arms. If more than one arm is utilized, the 
plurality of arms is known as an "E-block". A read/write 

15 head is typically attached to each arm on the end opposite 
the coil. The_actuator is pivotally ~ecured about a shaft 
such· that the read/write head is positioned adjacent a data 
disk and the coil is placed in a maqnetic field by, for 
example, positioninq it adjacent one or more permanent 

2 o maqnets. current is supplied to the coil, thereby 
qeneratinq an electromaqnetic force and causinq movement of 
the coil within the preexistinq maqnetic field. 
Correspondinqly, the arms pivot .about the shaft to move the 
read/write heads to selected locations adjacent the disk. 

25 In some embodiments of the above-described swinq-
type actuator, the arm is constructed from metal, such as 
aluminum. Metal arms have several advantaqes, includinq 
·the ability to more readily and securely attach read/write 
heads to the arm, the ability to maintain exactinq 

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 screws1 

similar fasteners or adhesives. However, for various 
reasons, includinq ease of manufacturinq, it has been 

35 found desirable to secure the coil to the arm_ by injection 
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molding thermoplastic material around a portion of the coil .. 
and a portion of the arm. Examples of such actuators 
include U.S. Patent No. 5,122,703 to Takahashi, et al., as 
well as numerous earlier actuators manufactured by the 

5 assignee of the present application. 
Althouqh the 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 havinq a lower 
overall weiqht than one utilizinq an aluminum E-block, 
thereby reducinq inertia and momentum and the attendant 
forces necessary to move and stop the actuator. 
Accordinqly, 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 thermoplast~~-· 
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 assiqnee of the present application. 

25 

Althouqh all-plastic actuators may be suitable 
for their intended purpose, they lack some of the more 

) 

desirable properties of actuators havinq metal arms. For 
example, it has been determined that the read/write head 
may be more easily and readily 
component than a plastic one. 
to machine features into metal 

attached to a metal 
Similarly, it may be 
than plastic. 

easier 

Accordinqly, it is an object of the present 
invention to provide an improved swinq-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 liqhtweiqht and 
durable. 

Yet another object of the present invention is 
35 the provision of a swing-type actuator that allows for easy 
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and secure attachment of the read/write head to the 
actuator arm. 

Another object of the present invention is the 
provision of swinq-type actuator that can have a read/write 

5 head secured thereto with a stakiriq ball and eyelet 
combination. 

10 

Still another object of the present invention is 
the provision of a swinq-type actuator havinq an arm 
capable of .beinq machined to include desired features. 

These and other objects of the present invention 
are attained by the provision of a swinq-type actuator 
which comprises a coil, at least one arm formed from metal 
and havinq 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 tirst end of the arm a]l!i 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 stampinq havinq a qenerally flat portion of 

uniform thickness and at least one flat surface on one edqe 
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 attachinq a read/write head to the arm. The arm · 
includes at least one wire quide machined therein for 
receivinq 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 joininq the body and the 
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sleeves. The coil includes a plurality of lead wires 
attached to the terminal pins and the coil is disposed 
about the body of the bobbin. 

According to yet .another embodiment of the 
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 coil 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. 

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 °ionductive. 
According to another embodiment of the invention, 

the plastic portion of the arm includes at least one wire 
9uide. The wire quide may take the form of staggered 
protrusions ext~nding from the plastic portion. 

JO Other objects, advantages and novel features of 

35 

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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Brief Description of the Drawings 
Fiqure 1 is a top plan view of a swinq-type 

actuator accordinq to the present invention. 
Fiqure 2 shows a cross-sectional view taken alonq 

5 line 2-2 in Fiqure 1. 
Fiqure 3 is a top plan view of an embodiment of 

an arm used in conjunction with the actuator shown in 
Fiqure 1. 

Fiqure 4 is a side plan view of the arm of Fiqure 
10 3. 

Fiqure 5 is a top plan view of an alternative 
embodiment of a swinq-type actuator accordinq to the 
present invention. 

Fiqure 6 is a partial, top plan view of another 
15· embodiment of a swinq-type actuator accordinq to the 

_pr~sent invent~911~ 
i-

Fiqure 7 is a cross-sectional view taken alonq 
line 7-7 of in Fiqure 6. 

Fiqure 8 is another alternative embodiment of an 
20 arm for use in conjunction with a swing-type actuator 

accordinq to the present invention. 
Fiqure 9 is an end view of a mountinq pad which 

is a component of the arm shown in Fiqure 8. 
·Fiqure 10 is a partial cut-away side plan view of 

25 the. arm shown in Figure 8. 

Detailed Description of the Pref erred Embodiments 
Figure 1 shows a top plan view of a swinq-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 around bobbin 30, as described in co-pending U.S. 

35 Patent Application Serial No. 08/243,476, filed on May 16, 
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.1994, the disclosure of which is hereby incorporated by 
reference. Bobbin 30 includes body 32, bridge member 34, 
and terminal pin sleeves 36. Bridge member 34 extends 
upwardly and behind body 32 and joins body 32 to terminal 

5 pin sleeves 36. Bridge member 34 can be better seen in 
Figure 2. Two terminal pins 38 are secured in bobbin 
terminal pin sleeves 36. Bobbin 30 is preferably molded 
from a thermoplastic material. After positioning coil 20 
around bobbin 30, the free ends of coil 20 are secured to 

10 terminal pins 38. current may be supplied to coil 20 via 
terminal pins 38, as is commonly known in the ar~. 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. 

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 sec·ond end 4.2. 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 to 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 significant 
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cost savinqs •. Alternatively, arms 40 may be stamped from-a 
sheet of maqnesium. Maqnesium has lower mass than aluminum 
and, therefore, results in an actuator with lower inertial 
mass. 

5 Fiqure 5 shows an alternative embodiment of arm 
40. Due· to the deqree of overall similarity existinq 
between the embodiments of Fiqures 3 and 5, like reference 
numerals are used for correspondinq structures in each 
fiqure. 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. Accordinqly, 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· receivinq a 
cartridge bearing assembly abg_ut which actuator 10 rotates. 

i- -·· . .. ··-· -

Body 50 further includes an arm joininq portion 54 
surroundinq second end 42 of arm 40. Arm joininq portion 
54 also fills notch 44 in arm 40 to further assist in 

20 securinq arm 40 to body 50. Body 50 also includas coil 
joining portion 56. Coil joininq portion 56 includes 
peripheral portion 58 surroundinq coil 20. As is known in 
the industry, a tanq 60 may be provided on actuator 10. If 
so, tanq securement portion 59 is integrally formed with 

25 peripheral portion 58 and secures tanq 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. Durinq the injection process, arm joininq 

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

35 providinq better bonding. Similarly, coil jo~ninq portion 
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56 overlaps coil 20 and bobbin 30 just beyond bridqe member 

34 of bobbin 30. Peripheral portion 58 is also formed 

around coil 20 durinq the molding process. Additionally, 

tanq securement portion 59 .surrounds a po:r::tion 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. 

Fiqure 6 shows a partial top plan view of another 

embodiment of a swing-type actuator according to the 

present invention. Aqain, like reference numerals have 

been used for corresponding structures between this 

15 embodiment and those shown in Fiqures 3 and 5. This 

embodiment utilizes an alternative qroundinq method. In 
-

this embodiment, second end 42 of arm 40 is extended beyond 

journal 52 of body so. 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 so 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 Fiqure 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 ~e bearing. 

Actuator 10 of the present invention operates in 

30 basically the same manner as the prior art actuators 

described above. Specif.ically, journal 52 of body 50 is 

placed over a shaft about·which actuator 10 may rotate. 

coil 20 is placed in a maqnetic field and arms 40, with 

r~ad/write heads attached thereto via openings 43, are 

35 positioned such that the read/write heads are disposed 
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adjacent data disks. Wires.lead from the read/write heads 
to a circuit board attached to the side 9f actuator 10, as 
is known in the art. The wires are disposed in wire quides 
49 and secured with adhesive. current is supplied to coil 

5 20 via terminal pins 38, thereby causing rotation of 
actuator 10 as previously described. In this manner, the 
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 referenc~ numl:>er 

10 140. In this embodiment, arm 140 comprises plastic portion 
70 and mounting pad 80. Plastic portion 70 inc~udes 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
1
- ~~mprises ba~e 82 I 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 so is preferably formed form 

30 aluminum or magnesium. 
To form the arm 140, mounting pad so is placed in 

a mold and the mold is injected with p~astic 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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plastic portion 70. Note 'that it is not necessary that 
securement portion 85 be T-shaped. Rather, any of a number 
of shapes may be.utilized that provide a protrusion on 
mountinq pad 80 around which plastic portion 70 may be 

5 formed. 

To prevent build up of the static charqe on arm 
140, the plastic used to mold plastic portion 70 is 
preferably a qlass and carbon reinforced thermoplastic. 
The presen~e of the carbon makes the plastic conductive. 

10 Thus, plastic portion 70 may be qrounded in the same manner 
as the ~11 metal embodiments of arm 40. 

To form an actuator 10 utilizinq arm 140, coil 
20, bobbin 30, tanq 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 • 
.:·~ ~lte~n~tively ~arm 140 could b~ molded at the same tiJne 

body 50 is formed. However, moldinq 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, moldinq arm 140 at the 
same time as body 50 would require injectinq 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 50 
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 qrounded throuqh contact 

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

Althouqh not shown in Fiqures 8 throuqh 10, arm 
140 may be provided with machined wire quides similar to 

35 wire quides 49 in arm 40. Alternatively, pla~tic portion 
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70 of arm 140 may be provided with wire quides in the form 
of a plurality of protrusions 79 extending therefrom. 
Protrusions 79 have a dove tail configuration which helps 
prevent the formation of flash during the molding process. 

5 Protrusions 79 are spaced apart vertically such that a wire 
running from the read/write head may be disposed above the 
lower 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. 

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 ex~mple only 

15 and is not to be taken by way of limitation. Numerous 
variations may be made to the embodimel')t_~e$cribed 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 surf ace 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 joining 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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1. A swinq-type actuator, comprisinq: 
a coil; 

5 an arm for carryinq a read/write head, said arm 
beinq formed from metal and havinq a first end and a second 
end; and 

a molded thermoplastic body, said body includinq 
a journal.disposed between said first end of said arm and 

10 said coil, wherein said body is molded about a portion of 
said first end of said arm and at least a portio~ of said 
coil so as to secure said arm and said coil to said body. 

2. The actuator accordinq to claim 1, wherein 
said arm is a stampinq. 

15 

j- -· 

20 

3 • The actuator according to claim 1, further 
. comprisinq ~~...9J:OUn~ipq pin,_and wherein sai4 arm includes a 
hole for receiving said qrounding pin. 

4. The actuator· according to claim 3, wherein 
said qrounding 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 

25 bearing disposed in said journal. 
7. A swinq-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 
30 pad; and 

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

a. The actuator according to claim 7, wherein 
said mounting pad includes a securement portion for 

35 securing said mounting pad to said plastic portion and an 

11111111111111111111111111 1111 
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attachment portion for attaching a read/write head to said 
mounting pad. 

9. The actuator according to claim 8, wherein 
said securement portion is generally T-shaped. 

5 10. The actuator according to claim 7, wherein 
said plastic portion is electrically conductive. 

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 grounding 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 c·laim 13, wherein 
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 quide 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 disposed 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 • 

\ \11\11\ \\\I\\ 111\\-\\1\I \\\II\ 
* C L M S * 
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19 .• The actuator accordinq to claim 18, wherein 
said body and said plastic portion are electrically 
conductive, and said bobbin insulates said terminal pins 
from said body and said plastic portion. 

5 20. The actuator accordinq to claim 19, wherein 
said body includes a journal and said arm is connected· to 
qround'throuqh contact between said journal and a bearinq 
disposed in said journal. 

21. The actuator accordinq t~ claim 7, wherein 
10 said body includes a journal on which said actuator 

pivotally rotates. 
22. The actuator aecordinq to claim 21, wherein 

said body and said plastic portion are electrically 
conductive and said arm is connected to qround throuqh 

15 contact between said journal and a bearinq disposed in said 
journal. ..----i- -· 

·23. A method of manuf acturinq a swinq-type 
actuator, comprisinq the steps of: 

forminq a substantially flat arm having first and 
20 second ends; 

positioninq the arm in a mold; 
forminq a coil; 
positioninq the coil in the mold; and 
injectinq 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 comprisinq 
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 positioninq step includes positioning the plurality 

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

l lllllll tlll\\ Ill\\ \\Ill \\\Ill 
* C L M S 
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includes injectinq plastic around a portion of the first 

ends of each of the plurality of arms to secure the arms to 

the plastic body. 
26. The method of Claims 23 or 25, wherein the 

5 arm forminq step comprises a stampinq process. 

27. The method of Claim 23, further comprisinq 

the steps of f orminq at least one flat surf ace on one edqe 

of said arm and providinq a mold having a correspondinq 

surface for-aligninq said arm in said mold during moldinq 

10 of said body. 
28. The method of Claims 23 or 25, fu~tlier 

comprisinq the steps of securinq a read/write head to the 

second end of the arm(s), and forminq at least one wire 

quide in the arm(s) for receiving a wire attached to said 

15 read/write head. 
29. The method of Claim 23, further comprisinq 

the steps of forming a bobbin, and positioning at least a 

portion of the coil around the bobbin prior to positioninq 

the coil in the mold. 
20 30. The method of Claim 25, further comprisinq 

the steps of forming a hole in each arm and insertinq 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 journal farmed 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 drillinq at least a portion of said journal 

35 after forming the plastic body in the injecting step. 

l lllllll \l\ll\ 111\l l\l\I \l lll\ 
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34. The method of Claims 23 or 25, wherein each 
arm is formed of metal or metal alloy. 

35. The method of Claims 23 or 25, wherein the 
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 comprising 
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~ -read/write heacf'-to th~ ~ountinq 
pad, and forming at least one wire quide in the arm for 
receiving a wire attached to the read/write head. 

20 39. .The method of Claim 38, wherein said wire 
quide 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 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. 

·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 

111111111111111111111111111111 
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at least a portion of the coil so as to secure the arm and 
the coil to the plastic body. 

42. The swing-type actuator of Claim 41, further 
comprising a plurality of substantially flat arms, each arm 

5 having first and second ends, and said plastic body being 
formed around a portion of the first 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 4_2, ·wherein 

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 swing-type actuator of Claim 42, wherein 

said arms are formed of metal or metal alloy in a stamping 
operation. 

20 47. The swinq-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 swinq-type actuator of Claim.48, wherein 
at least a portion of the first ends of the arms are 
exPosed in the journal. 

so. 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. 
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