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AUTOMATIC HARD DISKDRIVE READ/WRITE AJ.l'M 

FABRICATION SYSTEM 

BACKGROUND OF THE INVENTION 

· The present invention relates to a hat·d "diskdrive·read/write 

arm fabrication system, and more particuJatly to an automatic hard 
,· 

diskdrive read/write arm fabrication .system which achieves high 

bard diskdrive read/write arm fabrication efficiency, and saves 

hard diskdrive read/write ar.m manufacturing cost. 

Following fa~t development of high technology~ a variety 

of computer-controlled implement have been developed", and 

intensively used· in the fabrication of a variet~ of products. For 

example, CNC (computer numerical control) automatic cutting 

. . 
machines have been used in the . fabrication of hard diskdrive 

read/write arms. However, conventional methods of using CNC 

·automatic cutting machines for the fabri~ation of hard diskdrive 

read/write arms still have drawbacks as outlined hereinafter. 

1. F~brication efficiency cannot b~ greatly improved: 

Because p,roce·ssing ·a blank material block into a fi~ished 

read/write a.rm includes more than 2.0 processing st~ps, it is low. 

efficient to let the workpiece receive all processing steps that 

are n'ot continuously performed. 

!2. Fabrication procedure cannot be automatically achieved; .. . : 
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Because one CNC cutting machine. has at least two molds for 

carrying a number of workpieces each, it takes much time t<iput 

workpieces in each mold. 

3. Manufacturing cost .is high: 

Because c<?nventional methods cannot use CNC cutting 

machines to .'form a fully automatic fabrication tine, much 

works must.be performed by man lahor, thereby .causing the 

manufacturing cost unable to be greatly reduced. 

4: Product quality is unstable: 

Because much main labor is used during fabrication of 

read/write arms, main error is inevitable, processed workpieces 

tend to be damaged, or differently processed workpieces tend to 

· be mixed together when delivered_ by labor from one processing 

station to another. 

S.,UMMA~Y ~F THE INVENTION 

The present invention has been accomplished to provide an 

automatic hard diskdrive read/write arm fabrication system which 

eliminates the afm:esatd drawbacks. It is one object of the present 

invention to provide an automatic hard diskdrive re~d/write arm 

fabrication system which achieves high hard diskdrive read/write 

!1rm fabrication· efficiency. It is another object of the present 

invention to provide an automatic hard diskdrive. read/write head 
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fabrication system which greatly reduces the ha~d diskd,~ive 
, . , 

read/yvrite arm manufacturing cost. It is still another object of the 

present invention to-provide an automatic hard diskdrive read/write 

head fabrication system which achieves high qual,ity". co"ntrol. 

According to one aspect of the present inventiqn, there is provided 

an automatic hard diskdrive read/write arm fabrication system, 

which comprises a plurality of rotary tables arranged !n a line, 

conveyer means arranged at one side of the rotary tables for 

carrying shaped material blocks to the rotary tables for processing 

into finished hard diskdrive read/write arm, a set of process.ing 

implement respectively dispos~~ adjacent to the rotary tables and 

controlled to process shaped material blocks into finished hard 

diskdrive read/write arm, and a plurality of transferring tool means, 

for example, .. mechanical arms controlled to . ~n.msfer shaped 

material blocks from the conveyer means to· ~he rotary tables for 

processing ·by the processi~g implement respectively, and to 

transfer proc~ssed shaped material blocks from the rotary tables to 

, the conveyer means. According to another aspect of the .present 
. . . 

: invention, the rotary tables each comprise a p_lurality of platforms 

equiangularly. arranged arou.nd the respective· cen·ter. shaft. a 

plurality of workpiece holders respectively provided at · th'e 

, platform for holding shaped material blocks for procc;;ssing by !he: 
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processing implement, and a· plurality of reciprocating rods· 

radially extended from the respective center· shaft toward the 

platforms and reciprocated by compressed air source . .means. 

between a first position where the reciprocating rods are pressed oil 
.· . 

a respective shaped material block at the workpiece holder of each 

of the platforms, and a second position where the reciprocated rods 

are moved away from the ·platforms. According to still another 

aspect of the present invention, the reciprocating rods each ~ave a · 
. . ,. . 

front fork and a workpiece holding down means coupled to ·the 

front fork and controlled to hold down a workpiece at the 

workpiece holder at each of the platforms. 

BRIEF DESCRIPT~ON OF THE DRAWINGS 

Figure l is an elevational view of a shaped material block 

before processing in.to rea~/write arms. 

Figure 2 is an elevational view of a finished hard diskdrive 

read/write arm. 

Figure 3 is a perspective view of a part of the present 

invention, showing the arrangement of one rotary table. 

Figure 4 is a plain view of a part of the present invention, 

showing the arrangement of the rotary table, the cutting appar~tus, 

t~e conveyer means, and the mechanical arm. 

Figure S is a top view of Figure 4~ showing the operation of 
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the mechanical arms. 

'· ' . , 
Figure 6 iJlu_strates the arrangement of the reciprocating 

rod and the relative platform . . .. 

Figure 7 is similar to Figure 6 but showing the. holding 

down block pressed on the shaped material block at the workpiece 

holder above the platform. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Ref~rrlng to Figures l and 2, the thickness 11 of a shaped 

material block. 1 .i-s cut into n stack of linked arms 12 by. divi_ding 

the thickness 11 of the shaped material block 1 into ~qua1 purls. 

The arms 12 are processed to provide· a respective read!write head 

mounting hoJe 121 at one end for the insla.llation of a read/write 

head, ·a respective shaft mounting hole 13 at an opposite end for the 

installation of a driving shaft, a respective counterweight ho.le 124 . . . 

on · the middle for the installation of a counterweight, and 

respective locating holes 112 and 123 at suitable locations for the 

positioning of processing implement. 
... 

As indicated above, the procedure of fabricating a 
. . 

read/write arm for a· hard diskdrive includes the processing of the· 
. . 

arms 12, and the processing of the shaft mounting holes 13, 

read/write head mounting holes 121, counterweight holes 124 and 

locating holes 122 .and 123 at the. arms 12. 



6 
Referring to Figures 3, 4 and 5, an automatic bard 

Ill i. . , 
.diskdrive read/write arm fabrication system in accordance with the 

present invention comprises a plurality of rotary tables 2 (only one 

table is shown). each rotary table 2 coupled to a respe~ti"ve center 

shaft 21, cutting apparatus 5 and conveyer means 6 disposed 

around the rotary tables .2. and workpiece picking-up and 
. . 

transferring tool ~eans for e~ample mechanical arms 7 disposed 

adjacent to the conveyer means 6 for picking up workpieces from 

the conveyer means 6 to the rotary tables 2 for processing. Each 

of the rotary tables 2- comprise.!) a plurality of platforms 3 

equlangularly spaced around the respective center shaft 21 at the 

top, a plurality of workpiece'holders 31 respectively provided at 
• I • • 

the platforms 3, a plurality of reciprocating rods 4 respectively and 

radially extended from the ctenter shaft 21 tow'ard the platforms 3. 
. . 

A plurality of air pipes·.22 and a Ouid pipe 23' are respectively 

' 
connected to the center shaft 21. The air pipes 22 are connected .. 
to a compressed air source (not shown). which is controlled to 

reciprocate the recip~ocating rods 4. The fluid pipe 2·3 is 

connected to a cutting fluid/lubricating oil supply .device. 

Referring to Figures_. 6 and 7, the· r(iciprocatin·g rod 4. · 

.comprises a front fork 43. a holding_ down block 41 pivote~ to the 

:front fork 43 by a. pivot 41. The holding down block 41 ·has a .. 

- ····-- ..... ·-· ........•.. -·~--.. -~----- ... -.............. - . ......... ······ .. . 
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fixed end coupled to the pivot 42 at the front fork 43 of the 

r~ciprocattn·g rod 4, and connected to a fixed locating block 46 at'· 

the rotary table 2 (see also Figure 3) by·a link 44. The link 44 has 

one end connected to the fixed end of the holding down .. blo.!;k 41, 

and an op.posite end pivoted to .. a pivot 45 at the fixed locating 

blo-9k 46. • When the workpiece, namely, the shaped material block 

' . 
1 is carried from the conveyer means 6 to the workpiece holder 3.l 

. . 

at ~ne plate form 3 at the rotary table 2 by one mechanical arm 7. 

the reciprocating rod 4 is forced by compressed air to extend out. 

thereby causing the holding down block 41 to be turned downwards 

and pressed on the shaped material block 1, and therefore the 

sbaped material block 1 is held down at the workpiece holder 31 by 

·· the holding down block 41. On the contrary. when the 
' ' 

reciproc~ting rod 4 is retreated (see Figure 7), the holding down 

block 41 is lifted from the shaped material block 1, at the same 

time the' rotary ·table 2 is rotated through an angle to move the 

.shaped material block 1 to a n~st stop, enabling .the primarily 

processetl shaped material block 41 to be picked up from the rotary 

table 2 to the conveyer means 6 by another mechanicaJ arm 7a. for 

· c·arrying by the conveyer means 6 to the next processing station for 

further processing. 

Referring to Figures 4 and 5, The conveyer means 6. t1,le 
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mechanical arms 7 and the rotary tables 2 form a production line. . , 

· Shaped materifll blocks 1 are carried on the conveyer means 6 and 

shifted between the conveyer means and the rotary tables 2 by the 

mechanical arms 7. Each shaped material block 1 is 'delivered 

from one rotary table 2 to another. At each rotary table 2, each 

shaped material block l recejves a particular processing process. 

When finished·, every finished read/write arm is carried by the · 

coriveyer means to the terminal for packing. 

It is to be understood that the drawings are designed. for 

purposes ot'illusttation only. a~d are not intended as a defin.ilion of 

the limits and scope of the invention disclosed. 
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What the invention claimed is: 
, 

l. An automatic.hard diskdrive read/write arin fabricd,tion · 

system comprising: 

a plurality of rotary tables arranged in a linet -said .rotary 

tables each having a center shaft; 

~onveyer means arranged at one side of said rotary tables 

for carrying shaped material blocks to said rotary. tables for 

processin_g into finished hard diskdrive read/write arm;. 

a set of processing implement respectively disposed 

adjacent to said rotary tables, nnd controlled to process shaped 

material blocks into finished hard diskdrive read/write arm; and 

a plurality of transferring tool means controiled to transfer 

shaped material blocks from said conveyer means to said rotary 

tables for processing by said proces-sing implement respectively, 

a·nd to transfer proces~ed shaped material blocks from said rotary 

tables to said conveyer means. 

2. The automatic hard diskdrive read/write arm fabrication 

system .of claim 1 wherein said rotary tables each comprise a . 
plurality of platforms equiangularly arranged around the respective 

center shaft, a plurality of workpiece holders respectively provided . . 
., 

at said plaiform for h<?ld?n~ shaped material blocks for processing 

by said p~ocessing implement, ~nd a plurality of reciprocating rods 

I lllllll llllll lllll lllll II llll 
* C L M S * 
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radially extended from the respective center shaft toward said . , 
' 

platforms and reciprocated by compressed air s'ource m'eans 

between a first position where said reciprocating rods are pressed 

on a resp'ective sh-aped material block at th~ workpiece ··nolder of 

each of said platforms~ .and a second position ~here said 

reciprocated.- rods are moved ·away from said platforms. 

3. The automatic hard diskdrive read/write arm fabrication 
.. 

system of claim I wherein the center shaft of each of sa;id rotary 

tables is mounted with a plurality of air pipes connected to external 

compressed air source means for guiding compressed air to move 

said reciprocating rods, and a fluid pipe connected to cutting 

fluid/lubricating oil supply device for guiding cutting 

fluid/lubricating oil to cutting tool means of said processing 

implement when said processing imp1~ment ar~ operated to process 

shaped material blocks at said platforms at said rotary tables. 

4. The automatic hard diskdrive read/write arm fabricf\tion 

system of claim 1 wherein said reciproca~ing rods each have a front 

fork ;and a workpiece holdi~g down means coupled to said front 
.. 

fork. and controlled to hold down a shaped material. b_lock at the 

' 

. workpiece holder at eac~ of said platforms. 

5. The automatic hard diskdrive read/write arm fabrication . . 

. system of cJaim 4 wherein' said workpiece holding down means 

I 'llf IHI~ lllH 1111 m11 
" s * 

.. 
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comprises a holding down block pivoted to the front fork of: the 
. . 

respective re-cipr·ocating rod by a pivot, said holding down block · 

having _a fixed end coupled to the pivot at the front fork of the 

respective re.ciprocating rod, a locating block fixedly mounted on 

the re~pective rotary table, and a link coupJed between the fixed 

end of said holding down block and said locating block. 

6. The automatic hard diskdrive read/write arm fpbrication 

system of claim 1 -wherein said transferring tool means are 

mechanical arms. 
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