_TRAY USED FOR HOLDI NG HARD DI SK DRI VE HEADS FI ELD OF THE | NVENTI ON The
‘present invention relates to a tray used for transporting a plurality of

heads used in 5 hard disk drives (HDDs). The head is hereinafter referred
-to as the "HDD head". BACKGRQJND ART An HDD head is a precision part which

is athin plate nmenbewp o %mh and is
conposed of a rragnetic re WI’I M@Wﬁmp suspensi on

arm The suspension arm connects the read/wite head and the hol ding base,
and a fine wiring is applied on its surface or surfaces. Being so precise

and fragi |lgELYOr THEMNPENTRON i s handl ed carel essly, the wiring is damaged
or stained. Accordingly, in the production site of HDD heads, the HDD heads

are put in a tr’Bhbﬂ@&inﬂﬁﬁ@nﬁ&{reMés%@ uged" R iratép g‘ﬂ%}bﬁggﬂnyaﬂﬂeﬁ%@ééﬂ{y

treatments, such as washing, are carri e out on th
state. 5 hard disk drives (HDDs). The head is hereinafter referred to as the "HDD head".

BACKGROUND ART
An HDD head is a precision part which is a thin plate member of a few to several
centimeters in length and is composed of a magnetic read/write head, a holding base and a
10 suspension arm. The suspension arm connects the read/write head and the holdiﬁg base, and a
fine wiring is applied on its sﬁrfacc or surfaces. Being so precise and fragile, when the HDD
head is handled carelessly, the wiring is damaged or stained. Accordingly, in the production
site of HDD heads, the HDD heads are put in a tray designed for holding a numBer of HDD
heads, and necessary treatments, such as washing, are carried out on the HDD heads in that state.
15 After the treatments, a plurality of the trays with the HDD heads are stacked and vacuum-
packed to prevent them from air-born contaminants, etc. The stacked irays are hereinafter
referred to as “tray assembly”.
While the tray assembly is being vacuum-packed, or when the vacuum-packed tray
assembly is being transported, the trays vibrate. When the vibration occurs, the wire-applied
20 surface of the HDD head comes in frictional contact with a part of the tray, which often causes
damage of or faults in the wiring. In light of the problem, one object of the present invention
is to propose a tray designed so that the above-described damage or the like of HDD heads due

to the friction is prevented.

25 DISCLOSURE OF THE INVENTION
For solving the above-described problem, the present invention proposes a tray for
holding a plurality of hard disk drive heads each having a wire-applied surface, the tray having
a plurality of positioning parts each for holding each of the hard disk drive heads, characterized

in that each of the positioning part is provided with a small-projection on a part of its surface
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15 After :the treatnents, a plurality of the trays with the HDD heads are

‘stacked and vacuum packed to prevent them from air-born contaninants, etc.
The stacked trays are hereinafter referred to as "tray assenbly". Wiile the -
tray assenbly is being vacuum packed, or when the vacuum packed tray
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contact with a part of the tray, which often causes damage of or faults in
the wiring. In light of the problem one object of the present invention is
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of HDD heads due tothe friction'is prevented. 25 Dl SCL . .
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proposes a tray for holding a plurality of hard disk drive heads eac
havi ng B vits stufupe which eotiticecthe wikeapplied siffu¢e'ef the HDD head. The small-projection
- may be designed variously in form and size. 'An example is a hemispherical projection of
about a few to several hundreds of micrometers in height or diameter. Another example is a
linear elevation, or ridge, of about one to several hundreds of micrometers in width and about a
few millimeters in length. When the small-projection is formed as a ridge, the ridge may be
10 preferably designed to extend in substantially the same direction as the length of the suspension
arm of the HDD heads set at the positioning part. It is also preferéble to form the small-
projection at such a position that it contacts the wire-applied surface of the HDD head at a plain
area where no wiring is applied. |
In the tray according to the present invention, the friction between the wire-applied
15 surface of the HDD head and the positioning part of the tray is minimized because they contact
only at the top of the small-projection. Thus, various troubles caused by the friction, such as

damage of or faults in the wiring, are assuredly prevented.

BRIEF DESCRIPTION OF THE DRAWINGS
20 Fig. 1 is a perspective view of a tray embodying the present invention.
- Fig. 2 is a plan view of the tray.

Fig. 3 is a left side view of the tray.
Fig. 4 is a front view of the tray.
Fig. 5 is a bottom view of the tray.

25 Fig. 6 is a cross sectional view of the tray at line VI-VI in Fig. 2.
Fig. 7 is a cross sectional view of the tray at line VII-VII in Fig. 2.
Fig. 8isan cnlarged view of part A in Fig, 2.
Fig. 9 is a right side view of the part.

Fig. 10 is an enlarged view showing an example of a modification of part A in Fig. 2.
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a plurality of positioning parts each for holding each of the hard disk
“drive heads, characterized in that each of the positioning part is provided
with a small-projection on a part of its surface 1 whi ch contacts the
wire-applied surface of the hard disk drive head. The tray according to the

‘present invent if@% la%a%igﬁts‘?&s{}ié\jv%?h{é%aﬁa”s for hol di ng HDD heads, and each
in iI'S provide

of the positioning par Wth a small-projection forned on a
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head. The snall-projection may be designed variously in formand Size. An
exanpl e i enRrdddNié# bE4 p&Bbf the G 6orr@poiingtdoPatt AsHowi InTFis. 2y AdFigh i Rraa6isht of

m cronmeters in height or dianeter. Another exanple is a
side view of the part.
5 Fig. 14 is a plan view of another form of the positioning part of the tray.
Fig. 15 is a perspective view of a tray set consisting of a plurality of the trays shown in
Fig. 1.
Fig. 16 is a front view of the tray set shown in Fig. 15.

Fig. 17 is a plan view of another tray embodying the present invention.

10 Fig. 18 is a cross sectional view of the tray at line B-B in Fig. 17.

BEST MODE FOR CARRYING OUT THE INVENTION
Preferred embodiments of the present invention are described below, referring to the
drawings. _

15 Figs. 1-5 show a tray embodying the present invention, where Fig. 1 is a perspective
view, Fig. 2 is the plan view, Fig. 3 is the left side view, Fig. 4 is the front view and Fig, 5 is the
bottom view. It should be noted that the right side view of the tray 10 is a mirror image of the
left side view, and the rear view of the tray 10 is a mirror image of the front view, which are not
shown in the drawing. |

20 Referring to Figs. 1-5, the tray- 10 mainly consists of: a pair of plates 12, each having a
plurality of positioning pins (which is referred to as pins hereinafter) 11 provided in a row on its
top; a pair of bars 15, each having a plurality of positioning projections 13, 14 provided in a row
on its top; a number of crossbeams extending across and sustaining from below the plates 12
and the bars 15; and a frame 17 for supporting the plates 12, the bars 15 and the crossbeams 16.

25 Here, the pins 11 of the plate 12 and the projections 13, 14 of the bar 15 constitute the
positioning parts according to the present invention, which determine the positions of HDD
heads. The HDD head 30 to be put in the tray 10 is composed of a holding base 31 having a
hole 32 for fixing the HDD head 30 in a hard disk drive with a screw; a suspension arm 33; and
a magnetic head attached to the end of the arm 33. 'When the HDD head 30 is put in the tray
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linear elevation, or .ridge, of about one to several hundreds of mcroneters
inwidth and about a few nillineters in |ength. Wien the smal | - proj ection

is formed as a ridge, the ridge may be 10 preferably designed to extend in
substantially the same direction as the length of the suspension arm of the
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smal | - projection at suc t 1t contac
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tray according to the present I nventron, the frictiion between
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tray is mnimzed because they contact only at the top of. the
smal | - pr o whalé dscapdbile of comainiag swéntpfdirgiecesotBe HDD héds Boj ction, such as

damage of or faults in the wiring, are assuredly prevented. BRIEF
DESCRI P31 ON OF Thésstimstive 0i35e fray 10 for holdingithe HDI3 head 86 is dewtiibedbeloww of a
tray embodying ltlgfgm%rgetg %‘?gts I6 2]\1/((13 9,ttlhg giate 12 is provided with a plurality of cylindrical sleeves
18 aligned in a row on its back face, whefe each of the sleeves 18 is positioned right at the back
of each of the pins 11. The sleeve 18 cooperates with the pin 11 to hold the HDD heads 30 as
follows. First, it is put in a first tray 10A as described above referring to Figs. 1-5, where the
10 wired-surface of the HDD head 30 is directed downwards. After than, a second tray 10B is
stacked on the first tray 10A. In the stacked state, the pins 11 of the first tray 10A are inserted
into the sleeves 18 of the second tray 10B, and a small gap is provided between the end of the
sleeve 18 of the second tray 10B and the top of the plate 12 of the first tray 10A. Thus, the
holding base 31 of the HDD head 30 is loosely held by the plate 12 of the first tray 10A and the
15 sleeve 18 of the second tray 10B, so that the HDD head 30 is prevented from being displaced.
Fig. 8 is an enlarged view of part A shown in Fig. 2, and Fig. 9 is a right side view of the
part. Referring to Figs. 8 and 9, the bar 15 is provided with a hemispherical small-projection
20 formed on its top between each pair of the projection 13, 14.  The diameter (or height) of
the small-projection 20 is set to be a little larger than the thickness of a wiring applied on the
20  arm 33 of the HDD head 30 (e.g. about a few to several hundreds of micrometers). The small-
projection 20 contacts the surface of the arm 33 of the HDD head 30 at a plain area of the arm
33 where no wiring 34 is applied. When the HDD head 30 is held in the tray 10 as shown in
Fig. 9, there remains a gap or space between the arm 33 and the top of the bar 15.  Accordingly,
even when the tray 10 vibrates or trembles while the tray 10 is being vacuum-packed or the
25 vacuum-packed tray 10 is being transported, the wiring 34 does not contact the top of the bar 15
or any other part of the tray 10.
It should be noted that the small-projection may be formed other than hemispherical.
Figs. 10 and 11 show another example of the small-projection, where Fig. 10 is an enlarged

view of another form of the part A shown in Fig. 2, and Fig. 11 is a right side view of the part.
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Fig. 2 i's a plan view of the tray. Fig. 3 is a left side view of the tray.
‘Fig. 4is afront viewof the tray. Fig. 5is a bottomview of the tray. 25
Fig. 6 is a cross sectional view of the tray at line VI-VI in Fig. 2. Fig.
7 is a cross sectional view of the tray at line VII-VIl in Fig. 2. Fig. 8
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part A in4Elifhed3o eftend along the arm 33 of the HDD head 30 put in the tray 10 as desctibed above.

The height of the ridge 21 is determined to be slightly larger than the thickness of the wiring 34.
Such a design of the small;projection also provides the same effect as obtained by the
5 hemispherical small-projection 20.
Figs. 12 and 13 show a preferred form of the ridge, wherein Fig, 12 is an enlarged view
of a part corresponding to part A shown in Fig. 2, and Fig. 13 is a right side view of the part.
In the bar 15 of the present form, each pair of ridgés 21a, 21b neighboring across the projection
14 are designed to extend in symmetrical directions. According to such a design, the arm 33
10 of the HDD head 30 can be laid arbitrarily on either left or right side of the projection 14
because, in whichever case, the first ridge 21a or the second ridge 21b assuredly contacts the
surface of the arm 33 at the plain area where no wiring is applied.
Though, in the above-described examples, the HDD head 30 is set in the tray 10 so that
the arm 33 crosses the bar 15 obliquely, it is not essential to the present invention. Fig. 14isa
15 plan view of another form of the positioning part, wherein a ridge 22 extending parallel to the
crossbeam 16 is formed between eﬁch pair of thé projections 13, 14 of the bar 15. The pin 11
is placed on an extended line of the ridge 22 so that the HDD head 30 is laid at right angles to
the bar 15. Such a design also provides the same effect as described above.
Fig. 15 is a perspective view of a tray assembly 40 including a preset number (six, in
20 this example) of the trays 10 (shown in Fig. 1) with the HDD heads (not shown) held therein.
| The trays 10 are stacked up and are clamped by a pair of clamps 41, 42 at opposite sides. The
top and bottom of the stacked trays are covered with a top cover 43 and a bottom cover 44.
Such a tray assembly is constructed for ease of handling and transportation.
As for the tray assembly 40, the top cover 43 and the bottom cover 44 are identical in
25 - size and form, and each cover is referred to as the top cover 43 or the bottom cover 44 merely
according to whether it covers the top or bottom of the box-like body. Also, the number of
trays included in one tray assembly is determined by the size of the clamps 41, 42.
Accordingly, by using clamps of different sizes, the number of trays included in one tray

assembly can be arbitrarily changed.
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Fig. 11s a-right side view of the part. Figs. 12 and 13 show a preferred
“formof a linear elevation, wherein Fig. 12 is an enlarged view of a part
of the tray correspondi ng to part A shown in Fig. 2, and Fig. 13 is a right
side view of the part. Fig 14 is a plan view of another form of
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between each pair of the neighboring trays 10. Though not shown in the figure, the openings
5 45 are also formed in the rear wall of the stacked trays. By forming the openings 45 as
described above, the washing performance of the HDD heads held in the tray assembly 40 is
improved as follows. In a washing freatment using a washing liquid (e.g. pure water), when
the tray assembly 40 holding the HDD heads contained therein and without the top and bottom
covers 43, 44 is put into a flow of the washing liquid, the washing liquid flows through the tray
10 assembly 40 and contacts the HDD heads held therein. Since the washing liquid flows into the
tray assembly 40 not only through the top and bottom openings but also through the openings
45 of the front and rear walls, the washing liquid cannot stay in the tray assembly 40, but rather
fresh liquid always contacts the HDD heads. Thus, the washing performance is improved.
Figs. 17 and 18 show another tray embodying the present invention, where Fig. 17 is a
15 - plan view, and Fig. 18 is a cross sectional view at line XVII-XVII in Fig. 17. In Figs. 17 and
18, the same numerals are used for similar elements so that the descriptions concerning the
elements may be referred to in the corresponding descriptions given above.
As shown in Figs. 17 and 18, the positioning part of the tray 10C includes not only the
plates 12 and the bars 15, but also a pair of second bars 25, each having a plurality of
20 positioning projections 23, 24 provided in a row alternately on its top as in the bar 15. The
second bars 25 are used for positioning and holding HDD heads having a ring part 35 at its rear
end, like an HDD head 30a shown in Fig. 17. The HDD head 30a has a side extension 36
where a precision electronic circuit is to be printed. In the side extension 36, electric charges
easily build up, which must be avoided in electronic parts. In view of this problem, the tray
25 10C is designed so that the crossbeam 16 supporﬁng the second bar 25 from below is raised to
form a step 26 on the top of the crossbeam 16. The step 26a contacts the side extension 36 of
the HDD heads 30a. By virtue of this design, the build-up of electric charges in the side
extension 36 is assuredly prevented because any electric charge in the side exteﬁsion 36 is

liberated to the tray 10C through the step 26. It is further preferable to apply conductive
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Preferred enbodi nent,s of the present invention are described bel ow,
-referring to the drawi ngs. 15 Figs. 1-5 show a tray enbodying the

present invention, where Fig. 1 is a perspective view, Fig. 2 is the plan
view, Fig. 3 is the left side view, Fig. 4 is the front view and Fig 5is
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Referring to Figs. 15, the tray 10 mainly consists of: a pair of plat
12, each BasémBlyap ?h«b&bﬁi totnot ©hlyltBé trhy Q0CIH th ﬁrésdnv\&hﬁbdﬂn%nﬂﬁft%lst)% tf@nﬁ%f
pi ns here| nafter) 1 provided in a rowon its top; a pair of bars 15, each
havi ng a prays sdcbidingdtb thopresdnd fivegtiont 0oj ections 13, 14 provided in a row on
its top; a nunber of crossbeans extendi ng across and sustaining from bel ow
the pl & es 12 &lsb, tthetrbplOCLS ;featud byf thaseudidreffor contpiningt andghdlding (Headscef 4.2,
the bars 15 and the crossbeans 16.

large size, like the HDD head 30a shown in Flg 17. That is, the tray 10C is provided with a

pair of beam-like ribs 27 at its bottom, each rib extending in parallel to and between the plate 12
and the second bar 25. When the HDD head 30a is put in the tray 10C at the preset position
and another tray 10C is stacked on it, the rib 27 of the ﬁpper tray 10C slightly contacts the top
10 face of the rear part of the HDD head 30a contained in the lower tray 10C. Thus, since the
movement of the HDD head 30a contained therein is restricted appropriately, the damage or the

like of the wiring is prevented effectively.



25 Here; the pins 11 of- the plate 12 and the projections 13, 14 of the bar
“15 constitute the positioning parts according to the present invention,

whi ch determ ne the positions of HDD heads. The HDD—head—?yQ—t—e—be—pufe—i n

the tray 10 is conposed of a hol ding base 31 having
the HDD head 30 in a hard disk drive w $Crew, 3\3 ; and
a magnetic head attached to the end of t earm33 OIS

put in the tray 3 10 so that one of the positioning pins 11 |s |nserted
into the hole 32 and the arm 33 is set between a nei ghboring pair of the

proj ections 13, |t| N H 0,1s ,determ.n S
in Fig. 1, each! pI at 3&93 lbfailgD?hagggpﬁé}n VE Hisa srg'glphlgavg&ggwu-
applied surface, the tray comprising a plurality of positioning parts each for holding each of the
5 hard disk drive heads, characterized in that each of the positioning part is provided with a small-
projection on a part of its surface which contacts the wire-applied surface of the hard disk drive
head.

2. The tray for holding a plurality of hard disk drive heads according to claim 1,
10 characterized in that the small-projection contacts the wire-applied surface at a plain area where

no wiring is applied when the hard disk drive head is positioned by the positioning part.

3. The tray for holding a plurality of hard disk drive heads according to claim 1,
characterized in that the positioning part comprises a contacting part which contacts the hard
15 disk drive head at a part where no wiring is applied and where a build-up of electric charges

easily occurs so that a liberation of the electric charges from the part is promoted.

4, The tray for holding a plurality .of hard disk drive heads according to claim 1,
characterized in that a conductive ooatiné is applied thereto.
20 |
5. The tray for holding a pluraﬁty of hard disk drive heads according to claim 1,
characterized in that the tray comprises a frame for stacking a plurality of the trays.

6. The tray for holding a plurality of hard disk drive heads according to claim 5,
25 characterized in that the frame is provided with at least one notch and that the notch constitutes
an opening for passing fluid through a wall of a structure constructed by stacking a plurality of

the trays.
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whol e i s:capabl e of containing twenty-four pieces of the HDD heads 30. 5
“The structure of the tray 10 for hol ding the HDD head 30 is descri bed

bel ow. Referring to Figs. 6 and 7, the plate 12 is provided with a
plurality of cylindrical sleeves 18-a|igned in arowon its back face,
where each of the sleeves 18 is positi ¢Eht at the back of each of the
pins 11. The sl eeve 18 cooperates with the pin 11 to hold the HDD heads 30
as follows. First, it is put in a first tray 10A as descri bed above
referring to Fi e 10 wred:surface pof the HDD
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from bei ngphigiieRieA%brojection (20) whose height is slightly larger than the thickness of the wiring
(34) (e.g. about a few to several hundreds of micrometers). Another example of the small-
projection is a ridge (21) of about one to several hundreds of micrometers in diameter and about

10 a few millimeters in length. By virtue of such a design, the friction between the wire-applied

surface of the HDD head (30) and the positioning part (12, 15) of the tray (10) is substantially
reduced because they contact with- each other only at the top of the small-projection (20, 21).
Thus, various troubles caused by the friction, such as the damage or fault of the wiring (34), are
assuredly prevented.
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Fig. 8 i's an-:enlarged vicew of part A shown in Fig. 2, and Fig. 9 is a right
“‘side view of the part. Referring to Figs. 8 and 9, the bar 15 is provided
with a hem spherical small-projection 20 forned on its top between each
pair of the projection 13, 14. The diameter (or height) of the

smal | -projection 20 is set to be alittle larger than the thickness of a
wiring applied on the 20 arm 33 of the HDD head 30 (e.g. about a fewto
several hundreds of mcroneters). The small- projection 20 contacts the
surface of the arm 33 of the HDD head 30 at a plain area of the arm 33
where no wiring 34 is applied. Wen the HDD head 30 is held in the tray 10
as shown in Fig. 9, there remains a gaﬂ:ﬁg spphce between the arm 33 and the
top of the bar 15. Accordingly, even efIrhe' tray 10 vibrates or trenbl es
whjle the tray 10 is bei ng vacuum packed or the 2 5 vacuum packed tray 10
I's being transported, the wiring 34 does not contact the top of the bar 15
or any other part of the tray 10. It should be noted that the

smal | -projection may be forned other than hem spherical .
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Figs. 10 and-11 show anot her exanple of the small-projection, where Fig. 10
“is an enlarged view of another formof the part A shown in Fig. 2, and Fig.
11 is a right side view of the part. 4 In the present exanple, the bar
15 is provided with ridges 21 on its top. The ridge 21 is designed to
extend along the arm 33 of the HDD head 30 put in the tray 10 as descri bed
above. The height of the ridge 21 is determned to be slightly larger than
the thickness of the wiring 34. Such a design of the snall-projection also
provi des the sane effect as obtained xyhgre:g hem spheri cal

smal | -projection 20. Figs. 12 and 13 s$hbty-a4referred formof the ridge,
wherein Fig. 12 is an enl arged vi ew
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of a part corresponding-to part A shown in Fig. 2, and Fig. 13 is a right
“side view of the part. In the bar 15 of the present form each pair of

ri dges 2l1la, 21b nei ghboring across the projection 14 are designed to extend
in symetrical directions. According to such a design, the arm 33 10 of. the
HDD head 30 can be laid arbitrarily on either left or right side of the
projection 14 because, in whichever case, the first ridge 2l1la or the second
ridge 21b assuredly contacts the surface of the arm 33 at the plain area
where no wiring is applied. Though, if:kbe ﬁgove-described exanpl es, the
HDD head 30 is set in the tray 10 so #hEgst arm 33 crosses the bar 15
obliquely, it is not essential to the present invention. Fig. 14 is a 15

pl an vi ew of another formof the positioning part, wherein a ridge 22

ext ending parallel to the crodsBeam 160 s Wor ned bet ween each pair of the
projections 13, 14 of. the bar 15. ¥he pifn 1 is placed on an extended |ine
of the ridge 22 so that the HDD head 30|is Jaid at right angles to the bar
15. Such a design al so provides the iéqf effect as descri bed above.
18
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Fig. 15 1s a‘perspective view of a tray assenbly 40 including a preset
“number (six, in 20 this exanple) of the trays 10 (shown in Fig. 1) wth
t he HDD heads (not shown) held therein. The trays 10 are stacked up and are
cl anped by a pair of clanps 41, 42 at opposite sides. The top and bottom of
the stacked trays are covered with a top cover 43 and a bottom cover 44.
Such a tray assenbly is constructed for ease of handling and
transportation. As for the tray assenbly 40, the top cover 43 and the
bottom cover 44 are identical in 25 grﬁgta form and each cover is
referred to as the top cover 43 or th *t cover 44 merely according to
whet her it covers the top or bottom of the box-like body. Al so, the nunber
of trays included in one tray assenbly is determi ned by the size of the
clanmps 41, 42. Accordingly, by using clanps of different sizes, the nunber
of trays included in one tray assenbiy7zcan beld@®bitrarily changed. 5
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Fig. 16°is a‘front view-of the stacked trays (viewed in the direction of
~arrow XIIl in Fig. 15). As shown in Fig. 16, when the trays 10 are stacked
up, the frames 17 of the trays 10 constitute a wall of the stacked trays,

|l eaving a plurality of openings 45 in the front wall between each pair of

t he nei ghboring trays 10. Though not shown in the figure, the openings 5
45 are also fornmed in the rear wall of the stacked trays. By formng the
openi ngs 45 as descri bed above, the washing perfornmance of the HDD heads
held in the tray assenbly 40 is irrprovl;:l:lig\?vn |l ows. In a washing treatnent
using a washing liquid (e.g. pure watel); the tray assenbly 40 hol di ng
t he HDD heads contai ned therein and wi thout the top and bottom covers 43,

44 is put into a flow of the washi )| €l washing liquid flows
t hrough the tray ' 12 H_12
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10 assenbly-40 and contacts the HDD heads held therein. Since the washing
*liquid flows into the tray assenbly 40 not only through the top and bottom
openi ngs but al so through the openings 45 of the front and rear walls, the
washing liquid cannot stay in the tray assenbly 40, but rather fresh liquid

al ways contacts the HDD heads. Thus, the washing performance is inproved.
Figs. 17 and 18 show anot her tray enbodying the present invention, where
Fig. 17 is a 15 plan view, and Fig. 18 is a cross sectional view at |ine
XVII-XVIT in Fig. 17. In Figs: 17ggnd 18, the sane nunﬁtil used for
simlar elenments so that thg§ugsczgptions concerning thHhe Eieﬁgﬁts may be
referred to in the correspondi ng descriptions given above. As shown in
Figs. 17 and 18, the positioning part of the tray 10C i ncludes not only the
plates 12 and the bars 15, but also a pair of second bars 25, each having a
plurality of 20 positionugg projections 23, 24 provided in a row
alternately on its top as“kn the bar 15. The second .bars 25 are used for
posi tioni ng andghplding §i A '&v5ng aring part 35 atnL%stqurs
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end, |like an HDD head 30a shown in Fig. 17. The HDD head 30a has a side
~‘extensi on 36 where a precision-electronic circuit is to be printed. In the
side extension 36, electric charges.easily build up, which nust be avoi ded
in electronic parts. In view of this problem the tray 25 10C i s designed
so that the crossbeam 16 supporting the second bar 25 from below is raised
to forma step 26 on the top of the crossbeam 16. The step 26a contacts the
si de extension 36 of the HDD heads 30a. By virtue of this design, the

buil d-up of electric chargfg-' Lt si de extension 36 igassu |y
prevent ed because any el ec rlgﬂch ige in the side exterSilg. 3 s | i berated
to the tray 10C through the step 26. It is further preferable to apply
conductive 6
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coating on the surface of the tray 10C, whereby the build-up of electric
~charges in the side extension 36 is prevented nore assuredly. It should be
noted that the conductive coating is preferably applicable to not only the
tray 10C of the present enbodi nent but also any formof trays according to
the present invention. 5 Al so, the tray 10C is featured by the
structure for containing and hol ding heads of a |large size, |like the HDD
head 30a shown in Fig. 17. That is, the tray 10Cis provided with a pair of
beamlike ribs 27 at its bottom eacE:rtE QTEﬁnding in parallel to and
between the plate 12 and the second alChs.| en the HDD head 30a is put in
the tray 10C at the preset position and another tray 10C is stacked on it,
the rib 27 of the upper tray 10C slightly contacts the top 10 face of the
rear part of the HDD head 30a contained in the I-<-r tray 10C. Thus, since
t he .novenent of the HDD head 30a contai ned th--A~§§=s restricted
appropriately, the damage or the |ike of I PN S prevengfq)
- effectively. 4 3 —_—
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7 - 8 - CLAIMS 1. A tray for

hol ding a plurality of hard disk drive

-“heads each having a wire- applied surface, the tray conprising a plurality

of positioning parts each for 5

hol di ng each of the hard disk

drive heads with the wire-applied surface facing the positioning parts,
characterized in that each of the positioning part is provided with a snal
projection that contacts the wire-applied surface of the hard disk dr|ve

head hel d by the positioning part.
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10 2. The tray.for holding a plurality of hard di sk drive heads
~according to claim1, characterized in that the small-projection contacts
the wire-applied surface at a plain area where no wiring is applied when
the hard disk drive head is positioned by the positioning part. 15 3.

The tray for holding a plurality of hard disk drive heads according to
claim1, characterized in that the positioning part conprises a contacting
part which contacts the hard di sk driye.head part where no wiring is
applied and where a buil d-up of electxg é%giges easily occurs so that a

| i beration of the electric charges fromthe part is pronoted. 20 4. The
~tray for holding a plurality of hard _disk drive heads according to claim1l,
characterized in ihgt a qpqducﬁj&p C ]i% applied th?rgto.l 7
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5. The trayWallty of hard disk drive ﬁcm-m(gwggﬁ
. claim25 char zed:in-that the tray co ' I I

st acking a plur ' The tray for hol i gapura tyo

hard di gk dPi veﬂ“ mng to cI aim5, characterize In o9 MAR Raﬁ
is provided wit at°|e'ast one notch and 80 t hat {t he notch
constitutes an opening for passing fluid through a wall df & structure
constructed by stacking a pl urallty of the trays. :

CLAIMS
1. A tray for holding a plurality of hard disk drive heads each having a wire-
applied surface, the tray comprising a plurality of positioning parts each for
5 holding each of the hard disk drive heads with the wire-applied surface

facing the positioning parts, characterized .in that each of the positioning
part is provided with a small projection that contacts the wire-applied
surface of the hard disk drive head held by the positioning part.

10 2. The tray for holding a plurality of hard disk drive heads according to claim
1, characterized in that the small-projection contacts the wire-applied
surface at a plain area where no wiring is applied when the hard disk drive
head is positioned by the positioning part.

15 3. The tray for holding a plurality of hard disk drive heads according to claim
1, characterized in that the positioning part comprises a contacting part
which contacts the hard disk drive head at part where no wiring is applied
and where a build-up of electronic charges easily occurs so that a liberation
of the electric charges from the part is promoted.

20 '

4. The tray for holding a plurality of hard disk drive heads according to claim

1, characterized in that a conductive coating is applied thereto.

5. The tray for holding a plurality of hard disk drive heads according to claim
25 1, characterized in that the tray comprises a frame for stacking a plurality of

the trays.

6. The tray for holding a plurality of hard disk drive heads according to claim

5, characterized in that the frame is provided with at least one notch and

30 that the notch constitutes an opening for passing fluid through a wall of a
structure constructed by stacking a plurality of the trays.
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