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1 - BACKGROUND OF THE | NVENTI ON HARD DI SK Fﬁlgra

FCR | MPROVED HEAD MERGE PROCESS I N TUB CASTING 1. Techni ca

This invention relates in general to the design and manufacture of

disk drives and in particular to an inproved hard di sk design that aIIo
the use of an inproved head nerge process for hard disk drives with tub
basecasti ngs. 2. Description of the Related Art: During the
assenbly of a hard disk drive (HDD), the placenent of the nagnetic
read-wite heads on the disk is typically the nost critical operation. The
tool used to do this operation is called the head nerge tool (HMI). There

are several types of prior EACKGMQNDQQF hrigk INVENTION | ts di sadvant ages.
An outer di arreterLé(C]IF)l)l;| static mer% 59 ];I)_I aces the heads at the OD of the

stationary dfAfP LE GEFIGY FPR HEAL, MERE @RmrméﬁHBt%T%@ uat or
are subsequently powered up and the actuator noves the heads to the park

position at ster (I1D) of the disks. The second type of prior
art tool is reI ate to t ‘irst and i s,known as the OD dynamics HMI. This

tool places the heads at the 0D of the Spl nni ng di sks. The actuator is
subsequent|ly powered up to nove the heads to the ID park position. These

first two tool's raguif e dhS ARl Ao ARiNEh Bha hinhEBBWPRAL vis Ahves

and in particular to an improved hard disk design that allows the use of an improved

head merge process for hard disk drives with tub basecastings.
2. Description of the Related Art:

During the assembly of a hard disk drive (HDD), the placeelent of the magnetic
read-write heads on the disk is typically the most critic_:el operation. The tool used to do
this operation is called the head merge tool (HMI‘).' There are several types of prior art
HMTs, each of which has its disadvantages.

An outer diameter (Ob) static merge HMT places the heads at the OD of the
stationary disk- and the HMT is removed. The spindle motor and -the actuator. are
subsequently powered up and the actuator moves the heads to the park position at the
inner diameter (ID) of the disks. The second type of prior art tool is related to the first
and is known as the OD dynamics HMT. This tool places the heads at the OD of the
spinning disks. The actuator is subsequently pewered up to move the heads to the ID
park position. These first two tools require the spindle and actuator to be powered, and

the application of power to be correctly sequenced. These requirements increase the



the application of power to be correctly sequenced. These requirenents
increase the 2
conplexity of these HMIs. In addition, the OD static nmerge tool requires a
special data zone head-disk interface so that the heads do not instantly
stick to the stationary disks. This requirenment is contrary to the desire
for a super-snooth interface for low fly height and high areal density.
Space nerge HMIs are the third type of p2ior art tool. This tool positions
the actuator and the disk pack outside the file by using a tooling plate
and places the heads at the ID of the stationary disks. The base plate is
subsequently installed over the voice coil notor, actuator and di sk pack.
Space nmerge HMIs require_a conplex tool to hold the disk pack and the
actuator i rqu'FI’ée"équ? dhese FYETs: ir%ﬁg‘h&%l the;OPqatie merge ﬁ?P]a@ﬁ“‘F%é‘ speriddiaidst | ng
over the merged HSA-di sk pack assenbly. The added conplexity of this
process i ncjosgdiead-disk interface sp that theheads doynopyingtansly; gk to thssatiguary disks.
multiple stations, are required in an HDD assenbly |ine to bal ance the
oper at i on tTH#5equirement is coptrary; to,{hg dasire for aaﬁ“Perth;i igtegfaerndor low flpheighit i c
merge. This HMI uses a nerge conb with long fingers that can place the
heads at t Handhighyareahdensitt i onary disks: This is a relatively sinple tool
that requires no automation or power for the spindle notor or the

actuat or. Ther e Sp3cé mergediMTs @re tha tthird type 10€ griet art teolt Jihiis tosbpasitions theasi er
.to balance cycle tinmes between various stations. However, severe

const r ai nt sacaratorpind dixxldisk padkeoutsidecthe fileybyodsirghe tdolisge platet and gpldces the eadyndat e
the long fingers of the nerge conb. Because of this requirement, this tool
has been | iatitheelD bHtheseatiohdri disks. aTdedsé placenidl stilfsbquiently installed over the voice

coil motor, actuator and disk pack. Space merge HMTs require a complex tool to hold
the disk pack and the actuator in the correct positions and to correctly place the
b.asecasting over the merged HSA—disk pack assembly. The added complexity of this
process increases the cycle time required by the tool. Consequently, multiple stations
are required in an HDD assembly line to balance the operation times.

The final prior art tool is known as ID static merge. This HMT uses a merge
comb with long fingers that can pﬁw the heads at the ID of the stationary disks. This
is a relatively simple tool that requires no automation or power for the spindle motor or
the actuator. There is low work content required at the tool, so it is .easier to balance
cycle times between various stations. However, severe constraints are placed on the
geometry of the basecasting to accommodate the long fingers of the merge comb.
Muse of this requirement; this tool has been limited to use with “clamshell" and "flat-
plate" “deep-cover" type basecastings.

Tub-type basecastings have advantages ox@r other designs in terms of cost, sealing

and dynamics. These features have made it the dominant choice in high end HDDs.



pltat\e" "deep-cover" type basecastings. Tub-type basecasti ngs have
sadvant ages over other designs in terns of cost, sealing and dynam cs.
These features have made it the dom nant choice in high end HDDs.

3 However, the limted space in the tub design has preenpted the use of
ID static HMI's. An ID static nerge tool that can be used wth tub-type
basecastings is desirable. 3. Disclosure of Invention A head

di sk assenbly file has a tub-type basecasting with side walls and a fl oor.
A pack of magnetic hard disks are locatedl on one end of the file. The file
al so conprises an actuator having a set of head ginbal assenblies with
magnetic read/ wite heads. The actuator is secured to the file via a pivot
assenbly and is rotatable froma pre-nerge position outside of the disks
to an inner_dianeter pasition .near : D GselbfSSSstatic HMTs. A
head mer ge S’Fveébﬁ‘ﬁﬂhlfeﬁgfp%wn’%?%em{ggﬁ%g'?g&?ﬁ%ﬂﬁgtﬂ ng Bivot and a support
structure tqQ rigidly conne he_ pi vot € ' I Jhe nerge
conb i nt erf%@e‘??s'gﬁ‘%/'ﬂeﬁgﬁéoqiﬁ%cﬁ Bﬁuﬁgn‘%ﬂ‘plggﬁﬁgt%g@r@ﬁg eg%ébleﬁosi tion,
the nerge conb is surrounded by but free of contact with the side walls,

the floor and the head ginbal assenblies. The floor has a recessed area

| ocat ed beneath a rotafjonal, Bath of the nerge.conb. The
3. Disclosure of Inventio :

A head disk assembly file has‘ a tub-type basecasting with side walls and a floor.
A pack of magnetic hgrd disks are located on one end of the file. The file also
comprises an actuator having a set of head gimbal assemblies with magnetic read/write
heads. The actuator is secured to the file via a pivot assembly and is rotatable from a

_pre-merge position outside of the disks to an inner diameter position near the centers of
the disks.

A head merge tool comprising a rﬁerge comb, a supporting pivot and a support
structure to rigidly comiec_:t the pivot to the hard disk drive. The merge comb interfaces
with the file at a home position. In the home position, the merge comb is surrounded
by but free §f contact with the side walls, the floor and the head gimbal assemblies. The
floor has a recessed area located beneath a rotational path of the merge comb. The
recess extends from one side wall to the inner diameter of the disks. The recess provides
a clearance for a lowermost finger of the merge comb. A flexible cable 'extends from
the actuator to a vertical wall pf a bracket which is attached to the floor of the
basecasting. - A depression in the floor adjacent to the recess accommodates the bracket
holding the flexible cable. The depression is located beneath the rotational path of and

free of contact with the merge comb and actuator.
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recess extends fromone side wall to the inner dianmeter of the disks. The
kecess provides a clearance for a | owernost finger of the nerge conb. A
flexible cable extends from the actuator to a vertical wall of a bracket
which is attached to the floor of the basecasting. A depression in the
floor adjacent to the recess accommodates the bracket holding the flexible
cable. The depression is |ocated beneath the rotational path of and free
of contact with the nmerge conb and actuatgg.

4 During assenbly, the merge co is placed in the file at the
hone position and is free to rotate relative to the actuator. The nerge
conb is rotated so that the fingers .engage and nove the head gi nba
assenblies to the ID of the disks where the heads are over a | anding zone

on the di sks. Thephgngasembly! tHedRérgdBNRS iRaRAtR tHe e kO MRS iposioBind N t he
recess free of contact with the | owernost disk and a fl oor surface of the

recess. The REfreCicl tlfive t6itid/ddfalor. fTE liREEcdiftbisliofid sOShdt thed@fersSO the

heads are deposited on the | anding zone. The nerge conb can be renobved

fromthe filgnoReand Enowléé BRUEPS ginbal LNUTRLHRO & fheAD. of the, disks whetéSthe RERIS atPt | ON

of Draw ngs lgure 171s an Isonetric view of a head di sk assenbly

and head Mer gge Phding W bifhe Hhis." THE IMEIAOSERNeE hobliCochBiP el 1Wermost

disk in the recess free of contact with the lowermost disk and a floor surface of the
recess. The merge comb then returns to the home position. As it does so the heads are
deposited on the landing zone. The merge comb can be removed from the file once it

reaches the home position.
4. |, Brief Description of Drawings

FigureA 1 is an isometric view of a head disk assembly and head merge tool
constructed in accordance with the invention.

Figﬁre 2 is a plan view of the head disk assembly of Figure 1 with the merge
comb in a fully retracted position.

Figure 3 is a plan view of the head disk assembly of Figure 1 with the merge
comb at a fully extended, inher diameter position.

Figure 4 is a sectional sidé view of the head disk assembly of Figure 1 taken
along the line 4-4 of Figure 3 with the merge comb located at an intermediate, outer

diameter position.



Figtjr‘e 2 is a plan view of the head disk assenbly of Figure 1 with the

merge conb in a fully retracted position. Figure 3 is a plan view
of the head disk assenbly of Figure 1 with the nerge conb at a fully
ext ended, inner dianmeter position. Figure 4 is a sectional side

view of the head di sk assenbly of Figure 1 taken along the line 4-4 of
Figure 3 with the nerge conb | ocated at” an internedi ate, outer dianeter
posi tion. 5 5.
Best Mbde for Carrying Qut the Invention Referring to Figures 1
and 2, a head disk assenbly file 11 is shownh with_a head nerge tool 13.
File 11 has a shallow rectangular tub-type basecasting 15 with

| ongi tudi nal side walls 17 and | ateral side walls 19. A plurality of thin,
circular, magnetic hard disks 21 are located in a sem -circul ar opening 23
on one end of file 11. Disks 21 are axially aligned vertically and are

slightly spaced BpgModé foR OyingOdtahe hvenfied m a stack. A flexible cable
bracket 25 is located in an upper right corner of tub 15 (Figure 2). File
11 al so comaprises an actuator 31 having a plurality of triangular head

gi nbal assenblies 33 swaged thereto. Each head gi nbal assenbly 33 conprises

a thin sheet ”Ekéferﬁﬁ%ﬂ) HIPareY Mahd'2 fa A Wk aSsehrdRAOANNN 1 GEsHMACwifla REada
e .

di stal end whi ch nust .
merge tool 13. File 11 has a shallow. rectangular tub-type basecasting 15 with

~ longitudinal side walls 17 and lateral side walls 19. A plurality of thin, circular,
magnetic hard disks 21-are located in a semi-circular opening 23 on one end of file 11.
Disks 21 are axially aligned vertically and are slightly spaced apart from one another to
form a stack. A flexible cable bracket 25 is located in an upper right corner of tub_lS
(Figure 2). File 1_1 also comprises an actuator 31 having a plurality of triangular head
girhbal assemblies 33 swaged thereto. Each head gimbal assembly 33 comprises.a thin
sheet metal load beam with a magnetic read/write head 34 on a distal end which must be
placed or "parked" on one of disks 21 (Figure 4). Head gir}lbal assemblies 33 _allow the
heads to freéi'y follow any axial motion olf the respective disks 21. A voice coil motor
35 comprising a plurality of magnets attached to a back iron assembly is located in a
lower left corner of tub 15. Voice coil motor 35 is used to move actuator 31 once file
11 is installed in a computer (not shown). Actuator 31 is rotatable about a tentral pivot
portion (not shown) which is secured to tub 15. Actuator 31 has a range of rotation
extending from a pre-merge position outside of disks 21 (Figures 1 and 2) to an inner
diameter position near the centers of disks 21 (Figure 3). As shown in Figure 5, merge
tool 13 is aligried and secured to file 11 with a set of precision tooling points 48 which
bear on specified locations on tub 15 so that thé plane of disks 21 and the locations of

actuator 31 are precisely located.



pl ated or "parked" on one of disks 21 (Figure 4). Head gi nbal assenblies 33
aflowthe heads to freely follow any axial notion of the respective disks
21. A voice coil notor 35 conprising a plurality of magnets attached to a
back iron assenbly is located in a |ower |eft corner of tub 15. Voice coil
notor 35 is used to nove actuator 31 once file 11 is installed in a
conputer (not shown). Actuator 31 is rotagable about a central pivot
portion (not shown) which is secured to tub 15. Actuator 31 has a range of
rotation extending froma pre-nerge position outside of disks 21 (Figures
1 and 2) to an inner dianeter position near the centers of disks 21
(Figure 3). As shown in Figure 5, nerge tool 13 is aligned and secured to
file 11 with a sddergé tgnl d3icomprises@aahergg cpmb Al,sa st@ftWdi alset df bearings 44pbati f i ed
| ocations on tub 15 so that the plane of disks 21 and the |ocations of
actuat or 31 ae deljbypaissphoyt stractatestt for inserting merge comb 41 into file 11. Merge comb

6 Merge tool 13 conprises a nerge conb 41, a shaft 42, a set of
beari ngs 44 41hBtC-staped el iths ayplerality i dingers 48 1 GWhenemeifie Eomb #hiscinserted imor ge
conb 41 into file 11. Merge conb 41 is .G shaped and has a plurality of
fingers 43. fiBan, e §6ined tPackiators31 As£ khariilg ion thomefpokitiod {Figinte 3)s $uppsad t o
actuator 31 at a starting or hone position (Figure 2). Support structure
46 is rigidl gneRrnssiedgily ddnfcteidtobisd PPby RblAL poihG 488 . THEiPSf fotddon
rotation of bearings 44 is coaxial wth an actuator pivot (not-shown). A

pin 47 i's pesmansisuias coeia&lfviiiheanléhuﬁflﬂ in%F] {oeshowR).| ACHn a9tis/plrpéndithiaand

nmerge conb 41 for rotation together. In” the hone position, nerge conb 41 .

is surround \ ' I ' 19 f lyqor of
b b 1 oty 1dh i 864 @ 1ERALAAHr 3| bl Befe A for ot ofdifec! |18

the home position, merge comb 41 is surrqunded by but free of contact with side walls
17, 19, the floor of tub 15, flexible cable bracket 25 and head gimbal assemblies 33.

Tub 15 has a recessed area 51 located beneath a rotational path of mgrga comb
41 in the floor of tub 15. Recess 51 extends in an arcuate path from side wall 19
through flexible cable bracket 25 to a position below the inner diameters of disks 21.
Recess 51 is provided as a clearance for a lowermost finger 43 of merge comb 41. An
electrical flexible cable 53 extends from actuator 31 to flexible cable bracket 25. A
depression 55 adjacent to recess 51 accommodates a lower\portion of flexible cable 53.
Depression 55 -is located in tﬁe floor of tub 15 beneath a portion of the rotational path
of merge comb 41, actuator 31 and flexible cable bracket 25. Merge c?mb 41 and
actuator 31 are free of contact with the lower portion of flexible cable 53 throughout a
coihplgte range of motion of merge comb 41.

In operation, files 11 are individually presented during assémbly to a head merge
station (not shown). If the assembly of files 11 is automated, each file 11 is lifted into

position so that merge comb 41 is placed in the starting or home position (Figure 2).



Tub 15 has a recessed area 51 |ocated beneath a rotational path of nerge
conb 41 in the floor of tub 15. Recess 51 extends in an arcuate path from
sidé wall 19 through flexible cable bracket 25 to a position bel ow the

i nner di aneters of disks 21. Recess 51 is provided.as a clearance for a
| ower nost finger 43 of nerge conb 41. An electrical flexible cable 53
extends fromactuator 31 to flexible cable bracket 25. A depression 55
adj acent to recess 51 accompdates a |l ower portion of flexible cable 53.
Depression 55 is located in the floor of 7tub 15 beneath a portion of the
rotational path of nerge conb 41, actuator 31 and flexible cable bracket
25. Merge conb 41 and actuator 31 are free of contact with the | ower
portion of flexible cable 53 throughout a conplete range of notion of

merge conb 41. . In operation, files 11 are individuall [ nt ed
during asscHs gparafion maye psEPed bg@&ﬁﬂ@ﬁ%ﬁfﬂ%ﬁﬁ%ﬁ’?mﬂh@é aé%gtgﬁ%? y of

files 11 is automated, each file 11 is Iifteg l.nto %OSilﬁli cig S%Ehtat ner ge
‘conb 41 i s ppteceer manyally by A OPERAGr-o MerEHECPR 41 (F EIEAEEH P HE 150 that 1L 1S

7 This operation may be perfornmed by an autonmati ¢ segyengi of air
cyl i nders asedured drape axialmevsmentdyut %%PIWQW%HVEJMW%NE&Q@@S% 41 is

engaged to file 11 so that it is __securied from axial noyvenent but ils) free
to rotate radtaatondl isdn apresmexge pesitionputside of Higistack of disky ¢ bandsmerge cpmb 5
pre-nerge position outside of the stack of disks 21 and merge conmb 43 is
free of contis freé o cordace with bass th sidel walls1l7, 1Poandrhead gimbalassmbligts¥hanbl i es
33. ' -

Merge comb 41 is rotated codnterclockwis_e relative to actuator 31.and file 11 so that
fingers 43 contact and engage distal portions of head gimbal assemblies 33 (Figure 1).
Pin 47 is then inserted through opening 45 so that merge comb 41 will not disengage
actuator 31. A shipping clip (not shown) which was used to protect heads 34 is
remo(red. Merge comb 41 is further rotated, causing the lowermost finger 43 of nierge
-comb 41 to move beneath a lowermost disk 21 and above the floor of tub 15 free of
contact with lowermoét disk 21 and a floor surface of recess 51. Merge comb 41 rotates
the head gin_\bal assemblies 33 approximately thirty degrees to a position between the
disks 21 (Fig;n:e 4). When the heads of head gimbal assemblies 33 reach a landing zone
at the inner diameters of disks'21, actuator 31 is captured with a conventional home latch
(not shown) to- secure actuator 31 from further movement (Figure 3). Merge comb 41
is then rotated clockwise to the home position after the removal of pin 47. Fingers 43
are now free of contact with file 11 and are removed from file 11 by relative movement
of support structure 46. At the next station of the assembly, the outer diameter crash
stop .is'installed so that actuator 31 can no longer be rotated past an outer diameter

position of the heads.



Merge conmb 41 is rotated counterclockwi se relative to actuator 31 and file
.11 so that fingers 43 contact and engage distal portions of head gi nbal
assefblies 33 (Figure 1). Pin 47 is then inserted through opening 45 so
that nerge comb 41 will not disengage actuator 31. A shipping clip (not
shown) which was used to protect heads 34 is renoved. Merge conb 41 is
further rotated, causing the |owernost finger 43 of nerge conb 41 to nove
beneath a | owernost disk 21 and above the floor of tub 15 free of contact
with lowernost disk 21 and a floor surface of recess-51. Merge conb 41
rotates the head ginbal assenblies 33 approximately thirty.degrees to a
position between the disks 21 (Figure 4). Wen the heads of head gi nbal
assenblies 33 reach a |l anding zone at the inner dianeters of disks 21,
actuator 31 is captured with a conventional hone latch (not shown) to
secure actuator 3fhefifrestition hiswRverilRidediiges. ( Kitghtype Basecddting & provided!for uke t hen
rotated cl ockwi se to the hone position after the renoval of pin 47. Fingers
43 are now iteanaD S dedd -ikigh thdll whidhl hANd nidige ERIP VG fong Mingedse the bY

rel ati ve novenment of support structure 46. At the next station of the
assenbly, thfeelc8mbdhaBé BsmMEEy tonfined with thé SidélvalRCofStfle widat Th&GE Yaicw 31
can no |onger be rotated past .an outer dianmeter position of the heads.

8 whi&k donieRDtdgRited @Sthe ROE's8 lit 8 it B8fnce byl RPEAGLTREL NY 1 S
provided for use wthan ID static head -nerge tool” which has a-nerge conb

weh 1ong 1L R4%ks: THihastfallf 0 Thedl st iia IR sElifnYanl Ahahi2E0 TH et d®

sidewal | s of the tu erers _
tool operates without requiring any electrical connection to the file, thereby simplifying

the merge operation.
While the invention has been shown in only one of its forms, it should be
apparent to those skilled in the art that it is not so limited, but is susceptible to various

changes without departing from the scope of the invention.



work content required at the tool, so it is easier to balance cycle tines
Jbetween various stations. This basecasting has | ower cost and better

seal ing and dynam cs. The nerge tool operates w thout requiring any
electrical connection to the file, thereby sinplifying the merge
operation. . " Waile the invention has been shown in only one of its
forns, it should be apparent to those skilled in the art that it is not so
limted, but is susceptible to various changes without departing fromthe

scope of the invention. 9
9 CLAI MS: 1. A net hod for nergi ng heads on an actuator onto the

- disks of a hard disk drive file having a hone latch, a flexible cable and
a tub-type base with side walls.and a floor, conprising: (a) i nserting

a head nmerge tool having a nerge conb with fingers into the base at a hone
posi ti on whe€CBARMBhe nerge conb is free of contact with the actuator, side
walls and floor; (b) engagi ng the head nerge tool to the file so that
the merge conb is secured from axial novement and is free to'rotate
relative to the actuator; (c) rotating the merge conb relative-to the
actuator so Lhat A iiethodi fog fiesgifi® hedsionancachadg@gt the disks bfiahard disk drive

file having a home latch, a flexible cable arsd a tub-type base with side walls and a floor,

comprising:

@ inserting a head merge tool ha\}ing a merge comb with fingers into the base at a

home position wherein the merge comb is free of contact with the actuator, side walls

and floor;

| (b)  engaging the head merge tooll.to the file so that the merge comb is secured from

axial movement and is free to rotate relative to the actuator;

(© rotaﬁng the merge Eomb relative to the actuator so that -the fingers contact and

engage the actuator;

(d)  further rotating ‘the merge comb until the actuat.or is positioned at an inner

diameter of the disks wherein a lowermost finger of the merge comb is located below a

lowermost disk and above thé floor of the base;

(©)  capturing the actuator with the home latc?l to secure the aétuator from movement;

® retracting the merge comb to the home position; |

(g)  disengaging the head merge tool from the file; and then

(h)  removing the merge comb from the file.



(d)» further rotating the nerge conb until the actuator is positioned at
~ah inner dianeter of the disks wherein a | owernost finger of the nerge
conb is |located below a [|owernost di sk and above the floor of the base;
(e) capturing the actuator with the hone latch to secure the actuator
from nmovenent; (f) retracting the nerge conb to the hone position; (Q)
di sengagi ng the head nerge tool fromthe file; and then (h) removi ng the
nmerge conb fromthe file.
10 2. The met hod of claim 1l wherein0step (c) further conprises
Inserting a pin into the nerge conb and the actuator; and wherein
step (e) further conprises renoving the pin. 3. The nmethod of claiml
wherein step (a) conprises surrounding the merge conb wth the side walls.
4, The nmethod of claim1, further conprising providing a depression in
the floor of 2-t he Thagethod of gleim 4 wherein step () fyysier comprises tertins a PHWBOLAE ¢ he
actuator for accommodating a portion of the flexible cable so that the
mer ge conmb ameprgheomly anhtheactypter; fandavhefeizont act with the portion of the
fl exi bl e cable. _

step (e) further comprises removing the pin.

¢
.

3. The method of claim 1 wherein 'step (a) comprises surrounding the merge comb
w1th the side walls.
4, The method of claim 1, further comprising providing a depression in the floor of

the base beneath a rotational path of the merge comb and the actuator for accommodating
aiportion of the flexible cable so that the merge comb and the actuator are free of contact

with the portion of the flexible cable.

5. Thq method of claif 1, further comprising providing a recess in the floor of the
base beneatllh a rotational path of the merge comb for accommodating the lowermost
finger of the merge comb, ﬂ{c recess allowing the lowermost finger to move between the
h.ome position and the inner diameter of the disks free of contact with the lowermost disk

and a floor surface of the recess.

6. The method of claim S, wherein the step of providing a recess comprises

extending the recess from one of the side walls to the inner diameter of the disks.



5. 7 The nethod of claim1, further conprising providing a recess in the
floor_ of the base beneath a rotational path of the nerge conb for
accommodating the | owernost finger of the nerge conb, the recess allow ng
t he | owernost finger to nove between the home position and the inner

di ameter of the disks free of contact with the | owernost disk and a fl oor

surface of the recess. 6. The nmethod of claim5, wherein the step of
providing a recess conprises extending the recess fromone of the side
wal I's to the inner dianeter of the disks. ;g 7. A et hod

for nmerging magnetic read/wite heads onto the disks of a hard disk drive
file, conprising: (a) providing the file with an actuator, a hone |atch,
a flexible cable, and a tub-type base with side walls and a floor; (b)

-inserting a head nerge tool having a nmerge conb with finge’rs into the base

at a hone pésitidrmethed Ermergiag maggeticcrspdswrite heads entadbeldisks efheharddliskal | s

and is free of contact with the actuator, side walls and floor, the nerge
conb being | é@¥ Bl¢, apmpwsing: recess in the floor of the base beneath a
rotational path of the nerge conmb; (c) engagi ng the head nmerge tool to
the file so (Mat prowiding the fiteowith arsactuatary 2 tiorhe latoh, afiexiblermableyandia abdypes fr ee
to rotate relative to the actuator; ¢

base with side walls and a floor; p

(b) inserting a head merge tool having a merge comb with fingers into the base at a

home position wherein the merge comb is surrounded by the side walls and is free of

contact with the actuator, side walls and floor, the merge comb being located above a

recess in the floor of the base beneath a rotational path of the merge comb;

()  engaging the head merge tool to the file so that the merge comb is secured from

axial movement and is free to rotate relative to the actuator;

(d  rotating the merge comb relative to the actuator so that tips of the fingers contact

and engage the acfuator;

Q)] furth_er rotating the merge comb, causing a lowermost finger of the merge comb

to move beneath a lowermost disk and above the floor of the base free of contact with

the lowermost disk and a ﬂobr surface of the recess;

® capturing the actuator with the home latch to secure the actuator from movement;

(8)  retracting the merge comb to the home position;

(i)  disengaging the head merge tool from the file; and then

6))] remdving the merge comb from the file.



(d) rotating the nmerge conb relative to the actuator so that tips of the
f-ingers contact and engage the actuator; (e) further rotating the nerge
conb, causing a | owernost finger of the nmerge conb to nove beneath a

| ower nost di sk -and above the floor of the base free of contact with the

| ower nost di sk and a floor surface of the recess; (f) capturing the
actuator with the hone latch to secure the actuator from novenent; (g)
retracting the nmerge conb to the hone pos&?ion; (h) di sengagi ng the head
merge tool fromthe file; and then (i) enoving the nerge conb fromthe

file. 12 8. The
met hod of claim7 wherein step (d) further conprises inserting a pininto
the merge conb and actuator; and wherein step (f) further

conprises regpvi Nghé Rthidd Bf claim 9. whereid B€p (B ftdtibr @bmplists Msdrtingva ireinko theep
(a) conprises extending the recess in an arcuate path fromone of the side

walls to the ,ﬁeaglﬂsonqj adeiciatetf ahd @hérefks. 10. The nethod of claim?7,
further conprising providing a depression in the floor of the base

adj acent to the raegpes fariitbr REMBALR rBmbALS tiePia! path of the merge coib and

the actuator for accommodating a portion of the flexible cable so that the

mer ge comb and £

9. The method of claim 7, wherein step (2) comprises extending the recess in an

arcuate path from one of the side walls to the inner diameter of the disks.

10.  The method of claim 7, further comprising providing a depression in the floor of
the base adjacent to the recess and beneath a rotational path of the merge comb and the
actuator for accommodating a portion of the flexible cable so that the merge comb and

the actuator are free of contact with the portion of the flexible cable.



the"actuator are free of contact with the portion of the flexible cable.
13 11. A head di sk assenbly file having a plurality of disks, a
magnetic read/ wite heads which are nerged during assenbly by a rotatable
merge tool having a nerge conb with a plurality of fingers, the file
conpri si ng: an actuator having a plurality of head gi nbal
assenblies and a flexible cable; a_tub-type base having side walls
along a perineter and a floor, the base h&%lng a cavity adjacent to the
di sks which is sized to receive the nerge conb at a hone position wthout
contacting the side walls or the head gi nbal assenblies; and an
arcuate recess in the floor extending fromone of the side walls to an

i nner  di ameter Ot‘ﬂ g dgk%%é?ﬁ)ﬁger o gﬁ,ghgy Sfdidds @ﬁaéneaa}&dm‘,n&meadger ge

conb, all ow ng a owWer nos nmerge comb to rotate above a

surface of t e qu wa 1 t;&vngal urt%ﬁmrﬁm&a%ﬁég&rﬁpml onal

path. conprising a depression

in the fl oor {“ﬁ-@g' ocft%né Hﬁﬁl@%&ﬁ eath the rotational path of the

mer ge conb afd datlng a portion of the flexible

8 o R el o Al i

a tub- type base having side walls along a perimeter and a floor, the base having

a cavity adjacent to the disks which is sized to receive thg merge comb at a home
position without contacting the side walls or the h'ead. gimbat assemblies; and

an arcuate récess in the floor extendlng from one of the side walls to an inner
diameter of the disks to accommodate a rotational path of the merge comb, allowing a
lowermost finger of the merge comb to ré)tate al)ove a surface of the recess and below

: I
a lowermost disk throughout the rotational path.

12.  The merge tool of claim 11, further comprising a depression in the floor adjacent
to the recess beneath the rotational path of the merge comb and the actuator for
accommodating a portion of the flexible cable, so that the merge comb and the actuator

are free of contact with the portion of the flexible cable.



