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fnvention  The present invention relates to a magnetQ gﬁ?%fl Br at on
Yret hod, a pallet deyice, and a registration jig for effecting registration
of nagnetic heads for performng at |east one of witing and reading of
information to and froma hard disk incorporated in a conputer, VCR or
the like, to a position where the magnetic heads can be fixed by caul king
to a carri ageetTeC hREAD (REGI STRAEION 2METRGD | | PALLET ODEVIGE ReAND ed Art
Conventional ly, when nounting magnetic heads of this type to a carriage,

an assenbly operator inserts patlsFRAFTON WIicons of the ma ﬂ”ﬂﬁm

i nto caul king holes of carriage arns and passes a steel bal

annul ar protrusions and the caul king holes, thereby fixing

heads by caul king to the carriage arnms. The above techni que of t‘ﬁé'”pri or
art has the follow ng probl em the maanetlc he IS assenbled b
seni-automatic or a conpPREREROUNR O Thhe ? vvhlcht uﬂ ﬁmi

assenbl es the nagneti c heads using equi pnent, so that, ﬂmﬂ m wlﬁlmu,kage
of thel megreld cohetlie Infvent ot atic el ectricity and to ach| eV ecaob2*

| nprovenent i.n operational
The present invention relates to a magnetic head registration

method, a pallet device, and a registration jig for effecting
registration of magnetic heads for performing at least one of writing
and reading of information to and from a hard disk incorporated
in a computer, VCR, or thé like, to Ia position where the maénetic
heads can be fixed by caulking to a carriage of a hard disk drive.
2. Descriptiqn of the Related Art

Conventionally, when mounting magnetic heads of this type to
a carriage, an assembly operator inserts annular protrusions of
the magnetic heads info caulking holes of carriage arms and passes
a steel ball through the annular pro’trusions and the caulking holes,
thereby fixing the magnetic heads by caulking to the carriage arms.

The above technique of the prior art has the following problem:
the magnetic head is assembled by a semi-automatic or a compl.etely
manual operation in which the operator assembles the magnetic heads
using equipment, so that, to prevent breakage of the magnetic heads
duetostaticelectricityandtoachievean improvement in operational
accuracy, the operator is required to have a predetermined level

of skill. Thus, there has been a demand for a technique which allows



accuracy, thewsoperator is required to have a predeterm ned |evel of skill
Thus, there has been a demand for a technique which allows 1 nass
production. SUMVARY OF THE | NVENTI ON The present invention has been nade in
Yiew of the above problem It is an object of the present invention
therefore to provide a high accuracy nmagnetic head registration nethod, a
pall et device, and a registration jig which help to realize automation of
assenbly operations and achi eve an inprovenent in terns of operational
efficigasy ppdayteidn.To achieve the above object, there is provided, in
accordance wth the present invention, a magnetic head regi strati on nethod
conprising: setting a registration nenber such that nagnetic heads can be
pl aced between the registration nmenber and carriage arnms; placing the

magneti ¢ heads between the_ carriage arms and the registration nenber such
that insertion hol es of tﬁﬁﬂﬂﬂgﬂégﬂ%iﬂgédgﬂﬂﬁﬂgﬁﬁhbstantiaIIy opposed to
caul king holes of the carriage arnms; arranging the centers of the caul king
hol es of theTkapresgatamuendnidn hes basamadenihyies offtherborgneebieneads
substantially coaxially; biasing the nagnetic heads toward the carriage
armsitle by athhebjegtsbfathenpresbat fiaveheiehytherefinnel &ao protidei ans
f or med
high accuracy magnetic head registration method, a pallet device,
and a registration jig which help to realize automation of assembly
operations and achieve an improvement in terms of operational
efficiency and yield.

To achieve the above object, there is provided, in accordance
with the present invention, a magnetic head registration method
comprising:

setting a registration member such that magnetic heads can
be placed between the registration member and carriage arms;

placing the magnetic heads between the carriage arms and the
registration member such that insertion holes of the magnetic heads
are substantially opposed to caulking holes of the carriage arms;

arranging the centers of the caulking holes of the carriage
arms and the insertion holes of the magnetic heads substantially
coaxially;

biasing the magnetic heads toward the cérriage arm side by
the registration member to thereby fit annular protrusions formed

in the periphery of the insertion holes of the magnetic heads into

the caulking holes of the carriage arms; and



t+n the periphery of the insertion holes of the magnetic heads into
caul ki ng holes of the carriage arnmns;

further force by the registration nmenber while maintaining the fit-i
state to thereby bring the insertion holes of the nagnetic heads into

cl ose cont act

state in which caulking fixation is possible. In the magnetic head
regi stration nethod in accordance with the present invention, registration

is performed, s il itheer hh§hethe! afes t R LHRONGEt RePeabT oM t B

t he caul king holes of the Carriage arns of the carri age, mhere%y It
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caulking holes of the carriage arms, and in the state in which the,
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registration nenber, the centers of the caul king holes of the carriage

arns asttici heauXisiatd | bixdoles s podes ilbwmeti ¢ heads are arranged

substantially coaxially, so that it is possible to prevent the nmagnetic

heads
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enhance the accuracy in registration and operational efficiency. Next,
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holes of the magnetic heads with respect to the caulking holes of
the carriage arms of the carriage, whereby it is possible to attain
a state in which the magnetic heads can be fixed by caulking to
the carriage arms. Further, thé magnetic heads are placed between
the registration member and the carriage arms such that the insertion
holes of the magnetic heads are substantially opposed to the caulking
holes of the carriage arms, and in the state in which the magnetic
heads are so placed between the carriage arms and the registration
member, the centers of the caulking holes of the carriage arms and
the insertion holes of the magnetic heads are arranged substantially
coaxially, so that it is possible to prevent the magnetic heads
frombeinggreatlydeviated inposition, making it possibletoenhance
the accuracy in registration and operational efficiency. Next,.the
magnetic heads are biased toward the carriage arm sides by the
registration member, whereby the annular protrusions formed in the
periphery of the insertion holes of the magnetic heads are fitted

intothecaulkingholesof thecarriagearms. Then,whilemaintaining

resgpect to

t he



fegistration nmenber, whereby the annular protrusions forned in the

peri phery of the insertion holes of the nagnetic heads are fitted into the
caul king holes of the carriage arns. Then, while maintaining 3 the fit-in

state, the magnetic heads are biased with further force by the

regi stration nmenber, whereby the insertion holes of the magnetic heads and
the caul king holes of the carriage arns are brought into close contact

wi th each other, thereby achieving a state in which caulking fixation is

possi bl ige fit-AGE QRARRCEL Wb ik dier I eeelds hPUEPiaOEd wilal EursheroFoaed a
pal | et device which is conveyed in each step while holding a carriage when

mount 10g the PBYIELEGLRBAIRChBLRe AR nS AT fh Aol &9 SF AL ON

menber ¥ or reqgl atron i1nsertrof holés e magnetic w th respect

to caul ki ng holes of a urality of carri arns. provided in the

carri JRINGHET BEAdEIANT gb? RS W%ﬁ%%f’%%gleeﬁﬁﬁbg © FER: A% PP bor ti on
for attaining a first state inwhich themagnetic heads can be respectively
pl acedime? vREIE ¢ MROTERGE afmafsh wtderpofdieriedy rEhASVERIt ReSFagPst ati on
menber is positioned between the carriage arns; a second portion which has
a di anetteeh | @aigkkindpahixdbionfis hpos$ibde.portion and which, after the
state has been attained in which the nmagnetic heads are respectively

pl aced bet wegn ddwwdddride RARH @Re pAEséhe D@rdn@gsn Artiard dsppsbedded

between the carriage arns to
apalletdevicewhich is conveyed ineachstepwhileholdingacarriage
when mounting the magnetic heads to the carriage, comprising a
registrationmember for registration insertionholes of themagnetic

heads with respect to caulking holes of a plurality of carriage

arms provided in the carriage,

wherein the registration member is equipped with:

afirstportionforattainingafirststateinwhichthemagnetic
heads can be respectively placed between the carriage arms in a
condition in which the registration member is positioned between
the carriage arms;

a second portion which has a diaméter larger than that of the
first portion and which, after the state has been attained in which
the magnetic heads are respectively placed between the first portion
and the carriage arms, is pushed in between the carriage arms to
bias the magnetic heads toward the carriage arm side to thereby
achieve a second state in which the annular protrusions formed in
the periphery of the insertion holes of the respective magnetic

heads are fitted into the caulking holes of the carriage arms;



bias the magnetic heads toward the carriage armside to thereby achieve a
second state in which the annular protrusions forned in the periphery of
the insertion holes of the respective magnetic heads are fitted into the
‘taul king holes of the carriage arns; 4 a third portion which has a

di ameter larger than that of the second portion and which, after the state
has been achieved in which the annular protrusions of the respective
magnetic heads are fitted into the caul king holes of the carriage arns, is

pushed in bef wegRq pBet§ahl RYEH A at @ibhaset hEar@@naiian haadsowitie
further force toward the carriage armside to thereby bring the insertion

hol es seoc.foawgo%%gtéﬁd heads ,gygﬁ?gg%esegeg% Webh 418 SAdd kiinghhat es  of

the carriage arms to realize state 1n which caulking fixation is

possi bl e; and_a fourth portio ich exists between.the s ortion and
Phe”t it apantAsERabruhs ot oo bhe ThsTia e RopRECibfed i a0R, Bt ede
magnetic heads are biased_ toward the carriage armside also, durin

t r ansiinten theopruhkisgchaliest el & e CaKE AR RS atls PUSHed pBSREBYE R or the
‘pal | et device to have such a construction that it further conprises a

gui de tesrbmar f Dige A dhngt¢ Heiaggilse rmagoet ioehdrds suthh t flarther ckoreper at e
in a predetermned direction during transition fromthe first state

t hr oughoudyed thlid ¢astrdtagie Wher ide té dtherddy ot isigatae anpeededarho hesl

cl earance is provided between the registration nenber and the gui de nenber
SO of the magnetic heads into close contact with the caulking holes
of the carriage arms to realize a third state in which caulking
fixation is possible; "and

a fourth poftion.which exists between the second portion and
the third poftion and which serves to maintain the state in which
the magnetic heads are biased toward the carriage arm side also
during transition from the second state to the third state.

It is possible for the pallet device to have suchaconstruction
that it further comprises a guide member for guiding the registration
member such that it can operate in a predetermined direction during
transition from the first state through the third state,

wherein, in the third state, a predetermined clearance is
provided between the registration member and the guide member so
that the registration member can make small movements in the biasing
direction.

The pallet device of the present invention is equipped with

a registration jig on which a carriage is mounted and which performs

registration on magnetic heads, so that, by performing registration



4hat the registration nenber can nmake small novenents in the biasing
direction. The pallet device of the present invention is equipped with a
registration jig on which a carriage is nounted and whi ch perforns
*fegistration on magnetic heads, so that, by performng registration 5 the
I nsertion holes of the magnetic heads to the caul king holes of the
carriage arns of the carriage, it is possible to attain a state in which
t he magnetic heads can be fixed by caulking to the <carriage arns. - That

IS, i NtReSiALErtNohhENetNeY EKEShahREWEENhEREs €87 thaJeadlREngyh¥ilesue of
the first portion, the magnetic heads can be placed between the first

portion t he | | | dg. :Th : ' :
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carriage arns to bias the magnetic heads toward the carriage armside to

t her ebyarehbjeammsecObdtsiar eln R fhpth Enmiligh pheyresivhdatasaandtben ¢ he
peri phery of the insertion holes of the nagnetic heads are fitted into the
caul ki agrhbhgse aims hey cairtwge fartie flhestt ipord iopgr tthenmbgaed idi heeter

| arger than that of the second portion, and after the state has been

at tai n@ﬁ’niﬁbv}%ﬂi&@eé hse B aThd TS igd i arfee tiRgeatirg ageadsmar enf i t t ed
into the caul'king holes of the carriage arns, it is pushed in between the
Carria@ftﬁéfssigepi%§masecond portion has a diameter larger than that
of the first portion, and after the state has been attained in which
the magnetic heads are placed between the firét portion and the
carriage arms on either side, it is pushed in between the carriage
arms to bias the magnetic heads toward the carriage arm side to
thereby realize a second state in which annular protrusions formed
in the periphery of the insertion holes of the magnetic heads are
fitted into the caulking holes of the carriage arms. The third
portion has a diameter larger than that of the second portion, and
after the state has been attained in which the annular protrusions
of the magnetic heads are fitted into the caulking holes of the
carriage arms, it is pushed in between the carriage arms to bias
the magnetic heads with further force toward the carriage arm side
to thereby bring the insertion hole of the magnetic heads into close
contact with the caulking holes of the carriage arms, realizing
a third state in which caulking fixation is possible. Further, the

fourth portion exists between the second and third portions and

canmaintain the state in which the magnetic heads are biased against



the magnetic heads with further force toward the carriage armside to
thereby bring the insertion hole of the nmagnetic heads into close contact
with the caul king holes of the carriage arnms, realizing a third state in
‘whi ch caul king fixation is possible. Further, the fourth portion exists
bet ween the second and third portions and can maintain the state in which
the magneti c heads are biased against 6 the carriage arns also during the
transition fromthe second state to the third state. Further, the pallet

devi ceKar e iRigey hend ME6 dheigyicte tRaRSitivhi efomwildesetbadregisération
menber such that it can operate in a predeterm ned direction during the

transigd dr desfitst state to the third state, whereby it is possible
to snootﬁp§ &3?%% the operation of the registration nenber. Further, in

the third stat a edgﬁ rmped cl earance is. provi eg bet n the
regi strati o Uner PAR A LT AS SHeab BF i LR YHER Fbg AR R e mber
can make smal| novenments in the biasing direction. Thus, the registration
nmemberWitkih dd emdihe mRgEfdias 1ah MeBbEra§uRd dhpécitofian eRErdReniNafter
placing the magnetic heads, the caul king holes of the carriage arnms and
t he arnpkedepeominsdahisresft idrednugngttihe hradsitaer fdwon thed iftiséns ated
other, the registration nenber nakes small novenents to adjust the
posi t it tafe the rp@elte, Rerdeby Nttt he pbesibaedteesnodtBlat @sidétthes
desirabl e that no operation in the biasing direction be possible.

operation of the registration member. Further, in the third state,

a predetermined clearance is provided between the registration

member and the guide member so that the registration member can

make small movements in the biasing direction. Thus, the

registration member canmake small movements inthebiasingdirection,

and when, after placing the magnetic heads, the caulking holes of

the carriage arms and the annular protrusions of the magnetic heads

are deviated from each other, the registration member makes small

movements to adjust the position of the magnetic heads.

Inthefirstandsecondstates, it isdesirablethatnooperation
in the biasing direction be possible.
In accordance with the present invention, there is provided

a registration jig which performs registration on insertion holes

of magnetic heads with respect to caulking holes of carriage arms

of a carriage to thereby attain a state in which the magnetic heads

can be fixed by caulking to the carriage arms, the registration

jig comprising a registration member and a guide member for guiding

the registration member,



4n accordance wth the present invention, there is provided a registration
jig which perforns registration on insertion holes of nagnetic heads with
respect to caul king holes of carriage arns of a carriage to thereby attain
-a state in which the magnetic heads can be fixed by caulking to the
carriage arnms, the registration jig conprising a registration nenber and a
gui de nmenber for guiding the registration nenber, 7 wherein the

regi stration nenber is equipped with: a first portion for attaining a first

state in whigRei&énmepaetegisbeatsosanenber espeeuyppyd pvached bet ween the
carriage arns in a condition in which it is positioned between the

carriage ar@fi?s%%%‘i{}qv\og% 19 Mhﬁnﬁfeaa@tlgst@gég@égwrﬁr&pﬁhémazgnéb% of

the first portion-an , after t e has been attained”in which

t he netic _heads are respective l.aced het n the first_portign_ and
the caPragecannke PEEBRSTONCLY BhdaBunbehusEh FRE I Br nebBoaPiFLLR Re
magneti c heads toward the carriage_armside to thereby achieve a second

st at e FANQAFEANaRRUVRLCPr r 4Si BAS1FPRBE PRTYREN HBR| GAEF}a8F fRES;
insertion holes of the respective magnetic heads are fitted into the

caul ki ng hol @seagfortchpoctirnageich iss a dhamettporltsrgerwhhah that @fdrhaet er

| arger than that of the second portion and which, after the state has been
achi evedrsd pdrtcion thé @nich ara fireit thei stustofhdshbeeaspercd ived magwrtich heads

are fitted into the caul king holes of the carriage arns, is pushed in

bet weephe magnetic heads are respectively placed between the first portion
and the carriage arms, is pushed in between the carriage arms to
bias the magnétic heads toward the carriage arm side to thereby
achieve a second state in which annulér protrusions formed in the
periphery of the insertion holes of the respective magnetic heads
are fitted into the caulking holes of the carriage arms;

a third portion which has a diameter larger than that of the
second portion and which, after the state has been achieved in which
the annular protrusions of the respective magnetic heads are fitted
into the caulking holes of the carriage arms, is pushed in between
the carriage arms to bias the magnetic heads with further forée
toward the carriage arm side to thereby bring the insertion holes
of the magnetic heads into close contact with the caulking holes
of the carriage arms to realize a third state in which caulking
fixation is possible; and |

a fourth portion which exists between the second portion and

the third portion and which serves to maintain the state in which

the magnetic heads are biased toward the carriage arm side also



the carriage arns to bias the magnetic heads with further force toward the
carriage armside to thereby bring the insertion holes of the magnetic
heads into close contact with the caul king holes of the carriage arns to
Tealize a third state in which caulking fixation is possible; and a fourth
portion which exists between the second portion and the third portion and
whi ch serves to maintain the state in which the magnetic heads are biased
toward the carriage armside also 8 during transition fromthe second

state dride thingisichefrandchahesebidt Heateli €6 tREDERi B sestéNeand
regi stration nmenber such that it can operate in a predeterm ned direction

during t ran%h{é-roérir]; tt: %gbgﬁﬁeflﬁénﬁc;elsgﬁtjﬁetsotltxggclegiigtq:a%iq}nemelnﬂe;tr@uch

registration jig o resent 1nvention, re ration 1s perfornmed on
i nsertion hol es_of magnet.ic_heads with.respgct ta caul king hol es of
carr i g itsCoR WPERTTT dge? BREIBETTTINGE Doeqtoiof oPpias Hasist® e i n
whi ch the magnetic heads can be fixed by caulking to the carriage arns.

Fur t hefZom deit ¥ B F s tahe bk et ctrirdnstdke- nagneti'c heads while

mai ntaining the state in which the registration jig is passed between the
adj acent naditet he Megrids, ragoarhaig otf ilse ppesenblimviemtdom eveg Bst rapi@v enent
in accuracy in the registration operation. Further, in the third state, a
pr edetiey pdigdréleRRioaNGasers iphonbUed detwmfiet e heagisstvidhi 98spesbeto and

t he guide nenber, so that the registration nmenber can nake small novenents
towar Gaulking holes of carriage arms of a carriage, whereby it is possible
to attain a state in which the magnetic heads éan be fixed by caulking
to the carriage arms. Further, fegistration can be effected on the
magneticheadswhilenmintainingthestateinvmichtheregistration
jig is passed between the adjacent magnetic heads, so that it is
possible to achieve an improvement in accuracy in the registration
operation.. Further, in the third state, a predetermined clearance
is provided between the registration member and the guide member,
so that the registration member can make sméll movements toward
the biasing direction; when, after the magnetic heads have been
placed, the caulking holes of the carriage arms and the annular
protrusions of the magnetic heads are deviated from each other,
the registration member makes small movements, making it possible
to adjust the position of the magnetic heads.
Thﬁs, by using a pallet device equipped with the above
registration jig, the magnetic heads caﬂ be inserted between the

carriage arms, and the magnetic head assembling operation can be

automated.



-the biasing direction; when, after the magnetic heads have been placed,
the caul king holes of the carriage arns and the annular protrusions of the
magneti ¢ heads are deviated fromeach other, the registration nmenber nekes
*smal | novenents, meking it possible to adjust the position of the magnetic
heads. Thus, by using a pallet device equipped with the above registration
jig, the magnetic heads can be inserted between the carriage arns, and the
magneti ¢ head assenbling operation can be automated. 9 BRI EF DESCRI PTI ON
OF THE DRAWNGS In the acconpanying drawings: Fig. 1 is an elevation view
showi ng an exanple of a pallet device according to the present invention;
Fig. 2 is a perspecti e N r ook ' magneti c head used
i n an enbodi nent; Figgﬁgﬁfsﬁgéggﬁgﬂgﬂﬁfgg.???8@%?@?|€% t he magneti c head
regi stration nmethod of an enpodi gent, showi ng the relationship between
magnetic heaths B aCTCIMRPIAERT | WY 4197 t he magnetic heads between the
carriage arms; Fig. 4Ais a diagramfor illustrating the operation of a
regi strati orfF}g g laccoradi g avatdiene vi6#i ABRWingnanaespnplei efy afpallet pal | et
device 400 of Fig. 1 as seen fromthe direction of the arrow B;

device according to the present invention;

Fig. 2 is a perspective view showing a carriage and a magnetic
head used in an embodiment;

Fig. 3 1is ea_diagram for illustrating the magnetic head
registration method of an embodiment, showing the relationship
between magnetic heads and a comb when inserting the.magnetic heads

between the carriage arms;

Fig. 4A is a diagram for illustrating the operation of a
registration jig according to an embodiment, and a side view of
the pallet device 400 of Fig. 1 as seen from the direction of the
arrow B;

Fig. 4B is a diagram for illustrating the operation of a
registration jig according to an embodiment, and a front view of
the pallet device 400 of Fig. i;

Fig. 5A is a diagram for illustrating the operation of a
registration jig according to an embodiment, and é side view of
the pallet device 400 of Fig. 1 as seen from the direction of the
arrow Bj;

Fig. 5B is a diagram for illustrating the operation of a

registration jig according to an embodiment, and a front view of

10



-Fig. 4Bis a diagramfor illustrating the operation of a registration jig
according to an enbodinent, and a front view of the pallet device 400 of
Fig. 1, Fig. 5Ais a diagramfor illustrating the operation of a
‘registration jig according to an enbodi nent, and a side view of the pallet
device 400 of Fig. 1 as seen fromthe direction of the arrowB; Fig. 5Bis
a diagramfor illustrating the operation of a registration jig according
to an enbodi nent, and a front view of 10 the pallet device 400 of Fig. 1;

Fig élﬂéégﬂ Earaphl ygt gaging.the operation of a registration jig
accordlngs?o an enb G%lnent and aESI%é vi ew of the pal l et device 400 of

Fig. 1 as seen fr t he dlrectlon J rr QW 6B |s a d| gram f or
i |lustrating the ogg%itloﬁlgﬁrgm (%ﬁ tﬁiﬂ% (%* éﬂF%r of %
enbodi nent, and a front view of the pallet device 400 of F|g 1 and Figs.
T7A anerQQ%F%aH%%@réhﬁ %ﬁ%ﬁfﬁgnﬁhEoréPa?mBﬁghmBnBetﬁé@na §h@enﬁgﬁ@t95 heads
and the conb when inserting the magnetic heads between the carriage arns
in an Emqel Neatt . deBEICRIAPT Of BEgTHE PREFERRED EVBOR MENEStAomagfiethe head
regi stration nmethod and a pallet device of the present invention will now
be desgridedsi th reference to the
Fig. 6B is a diagram for illustrating the operation of a
registration jig according to an embodiment, and a front view of
the pallet device 400 of Fig. 1; and
Figs. 7A and 7B are diagrams showing the relationship between

the magnetic heads and the comb when inserting the magnetic heads

between the carriage arms in an embodiment.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

A magnetic head registration method and a pallet device of
the present invention will now be described with reference to the
drawings. First, a carriage and a magnetic head will be described.
InFig. 2, numeral 200 indicates a carriage, and numeral 300 indicates
a magnetic head. The carriage 200 is equipped with a plurality of
carriage arms 210 arranged at predetermined intervals. Each
carriage arm has at its forward end a caulking hole 220 to which
a magnetic head 300 is caulked.

The magnetic head 300 has at the rear end of a gimbal 310 an
insertion hole 360, and an annular protrusion 340 for caulking is

provided in the periphery of the insertion hole 360 so as to protrude

11



-drawi ngs. First, a carriage and a nmagnetic head will be described. . In Fig.
2, nuneral 200 indicates a carriage, and nuneral 300 indicates a nagnetic
head. The carriage 200 is equipped with a plurality of carriage arns 210
-arranged at predeternined intervals. Each carriage armhas at its forward
end a caul king hole 220 to which a magnetic head 300 is caul ked. The
magneti ¢ head 300 has at the rear end of a ginbal 310 an insertion hole
360, and an annul ar protrusion 340 for caulking is provided in the

- peri phery, o{%éhga%EsFﬁ}kggehgkgtggo $Rbas sPoprotrude 11 fromthe back
surface of the ginbal 310. Reglstraglon iIs effected on the magnetic head

300 in accorgdance pth t.he etic head reqi.st I 1

present inve ??bﬁ?rg%ﬁﬂnﬂﬁe éQ%(%% n%ﬁFWE}IgﬂégggéégEpgﬁﬂﬂggﬁ§£%%ﬂfﬁing
hol e 220, whereby the magnetic head 300 is fixed by caulking to the

carri agtthode pagnelic hegorremis by i QhBREAGIME ERERIISS Bt f‘ﬁ‘ée‘%&?%t
device according to the present invention. A pallet device 400 conveys
“the caandagen2p6tierldahl $&qaapedat topvel dheprawl kitrg haler? 2ssehergby devi ce
(not shown) for assenbling the nagnetic heads 300 to the carriage 200, and
its matRe pRaghebitshéadnedobysafhre@ borthaabk40g tantdhe taamkagd8320The base
portion 402 1s placed on the conveyor for conveyance, and its size and

other confige{ati|ons A osRly 88w Houihdani dk AT L SROPRE MR Mt Hel Ree
conveyor w dth”and capabl e of being conveyed in a stable manner. The
p'ate'&éé&r&iﬁgﬁté0§hé‘ﬁfEﬁknt invention. A pallet device 400 conveys
the carriage 200 in each step by a conveyor provided in an assembly
device (not shown) for assembling the magnetic heads 300 to the
carriage 200, and its main portion is formed by a base portion 402
and a frame 403. The base portion 402 is placed on the conveyor
for conveyance, and its size and other configurations are set so
as to be in correspondence with the conveyor width and éapable of
being conveyed in a stable manner. The plate-like frame 403 formed
on the base portion 402 is equipped with a placing portion 401 on
which the carriage 200 is placed, and conveys by means of the conveyor
the carriage 200 in each step for assembling.the magnetic heads

300 onto the carriage 200.
As shown inFig. 1, aregistration jig70inaninclined position
is provided on the side surface of the frame 403 of the pallet device
400. .The registration jig 70 serves as a guide when inserting the
magnetic heads 300 between the carriagearms 210, and itsmainportion

is formed by a guide member 75 and a comb (registration member)

410. Thecomb (registrationmember) 410 is an elongated column-like
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-on the base portion 402 is equipped with a placing portion 401 on which
the carriage 200 is placed, and conveys by neans of the conveyor the
carriage 200 in each step for assenbling the nagnetic heads 300 onto the
-carriage 200. As shown in Fig. 1, a registration jig 70 in an inclined
position 1is provided on the side surface of the frame 403 of the pallet
device 400. The registration jig 70 serves as a gui de when inserting the
magneti ¢ heads 300 between the carriage arns 210, and its main portion is

for medndiber JUfle IERYacie ARG HeONRinEregiigl’ 8kl eReMBIREE) meBOr THe conb

(registration nenber) 410 is an elongated colum-Ilike “12 nenber, and is

! : J b
a“achseodeés‘r’m ttrgggbré R Epot s Sdafi{yeﬁtﬁx - 'Clgi% e 73, SPpa8s 5%@%&8@9@%‘ ed by

the guid I'S approprrate urpped with
various [i.gs corresponding to . each st for. the assenbly device. Figs. 4
¢ hr ough? & 1h ARBIAP TGl AT HPRG WIG D KaTaRbsnIAAS EPLeIPandIRIGES 4

through 6, the conb (registration nenber) 410 is fornmed by vertically
connec@adqiy L 4P rker e ersgamaly ke ehCe®s an el ongated col um-1i ke nenber
with a substantially rectangular section, and a second nmenber 410b. In the
second menberigElOld thmsughubistpw heuppgispoation jig The @snbhown in
(registration nenber) 410, first and second side surfaces indicated by

nuner a 5 40 and 4G 49 Al ehroudnt B ovgl éoﬂBV@régQ§E@B£&6h| Membbal suofaces,
and a front portion 4a is slightly protruded an
is formed by vertically connecting a first member 410a, which is
an elongated column-like member with a substantially rectangular
section, and a second member 410b.

In the second member 410b constituting the upper portion'of
the comb (registration member) 410, first and second side surfaces
indicated by numerals 4band 4c in Figs-. 4 through 6 have substantially
flat surfaces, and a front portion 45 is slightly protruded and
recessed,. differing in thickness in the fore-and-aft direction
indicated by the arrow C in portion (b).

That is, as shown in Figs. 3 through 6, the forward end portion
411 of the second member 410b is tapered, with its forward end being
thin. Below an inclined portion 41la of the forward end portion
411, there is formed a first portion 412 whose thickness is set
to be smaller than that of the lower portion of the second member
410b. Belowthe first portion 412, there is formed a second inclined
portion 413 whose diameter gradually increases in a downward

direction. Further, below the second inclined portion 413, there

is formed a second portion 414 whose width is somewhat smaller than
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-recessed, differing in thickness in the fore-and-aft direction indicated
by the arrow Cin portion (b). That is, as shown in Figs. 3 through 6, the
forward end portion 411 of the second nenber 410b is tapered, with its
-forward end being thin. Below an inclined portion 411a of the forward end
portion 411, there is formed a first portion 412 whose thickness is set

to be smaller than that of the | ower portion of the second nenber 410b.
Bel ow the first portion 412, there is formed a second inclined portion 413

whose ¢ anetete haelath Yt hBCEERABE8geNasmbloMpard direction. Further, bel ow
t he second ‘inclined portion 413, t%ere is formed a second portion 414

whose W dth ki SOOFMAAN R/Bh 8lecbidiho /21 6019 ) 30ERLPELNCLILADE LCaE 11 q0e

arms 210. Further, bel'ow the Secon ortron eré is formed a

portion 415 having a large dianeter so as to exhibit | arger. t hi ckness

t han tRRELLHPN fhe Neotidie gsreﬁmazﬂ%erm a5t FHRLBLE \ﬁge%‘ Qef%‘et}éé%‘l&% S
portion 414 and the third portion 415 is fornmed as a fourth portion 414b
whose thaeikihedsof $heapacanAapitoiye4dd .| ke pord ioardketikeendihe spCene@
second portion 414. Further, below the third portion 415, there is forned
a thi npoetiend 4ior bindnt ¥4 & hitvid Ipoirs ishi ¢hb | is tfoirmedr as tahdoutrid podrtdoporti on
415. Below the thin-walled portion 416 , there is fornmed a swollen

adj ust pEpb AP dd @M itkhct0ss Mh dhbaifed SthHeaati Bbhyt egialsane hBetia€t h of
a guide groove 76 of the guide nenber 75. Bel ow the adjustnment portion

417, t@fr@hé %efc%rrma%o?'tligweﬁm. Further, below the third portion 415,

there is formed a thin-walled portion 416 which is slightly thinner
than the third portion415. Belowthethin-walled portion 416, there
is formed a swollen adjustment portion 417 whose width | is
substantially equal to the width of a guide groove 76 of the guide
member 75. Below the adjustment portion 417, there is formed a lower
end portion 418, and an inclined portion 418a inclined in the axial
direction of the second member 410b.

The first merﬁber 410a, which supports the second member 410b,
abuts the lower surface of the second member 410b. The first member
410a is formed in a column-like configuration with a substantially
rectangular section, its lower end portion beingbent at right angles
to the second side surface 4c side like the second member 410b.
On the second side surface 4c side of the first member 410a, there
are formed three groove portions 45, into which a movable protrusion
77 provided on the guide member 75 is fitted, whereby the comb
(registration member) 410 can be vertically stopped in three stages.

The second member 410b is supported in the vertical direction
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-end portion 418, and an inclined portion 418a inclined in the axial
direction of the second nenber 410b. The first nenber 410a, which supports
t he second menber 410b, abuts the |lower surface of the second nenmber 410b.
-The first nenber 410a is fornmed in a colum-1|ike configuration with a
substantially rectangular section, its |ower end portion being bent at
right angles to the second side surface 4c side |like the second nenber
410b. On the second side surface 4c side of the first nmenber 410a, there

are fasymgd Hiee tIneAve P2 bhOoAsd 45in itHed NWhiicbn2 aTOMaREe tRGAL b the 77
provi ded on the guide nmenber 75 is fitted, whereby the conb (registration

menber%ufl e()p%ﬁ%‘ggsl\é étéfa&ﬁ%i%ﬁ)&%&%} hfee stages. The second nember

410b s sUp he” ver direction 14 by the first nmenber 410a
and, in the horizontal direction, by th i de grooves 76 of the guide
menber 75. THE §ULHE PrIkAs ?@%B¥BY6‘§?‘3%§' %ﬁr‘g‘ﬁl”gg%\}é’ i RAF T HhEEE 1 ons,
and the width of the guide grooves 76 is set to be substantially equal to
Sty

t he wiahd e g tddjafstthenguide: gsroxes 36 fResefrte henpebstan
maki ng the width of the guide grooves 76 substantially equal to the width

of theeqdjLsbme wiatth off ®e adtjoetment pdregosérldt obrtedbest ddtbean be
supported so as not to nove in the horizontal direction even if a force is

appl i efh 60, 1 bg a@KAno( kG SliGRh 6F ﬁﬁgb?ﬁldélé)rééﬁébthe sipstast g1 ¥p. The
wi dth of the guide grooves 76 is slightly larger than that
equal to the width of the adjustment portion 417, the comb
(registration member) 410 can be supported so as.not to move in
the horizontal direction even if a force is applied to the comb
(registration member) 410 from the front side 4a.

The width of the guide grooves 76 is slightiy larger than that
of the thin-walled portion 416, and a clearance is formed between
the comb (registration member) 410 and the guide grooves 76; when
the thin-walled portion 416 is positioned in the guide groove 76,
itispossibletoaccomplishsmallmovemenﬁsofthecomb(registration
member) 410 in the horizontal direction..

Further, the registration jig 70 has a registration pin 74
for aligning the centers of the insertion holes 360 of the magnetic
head 300 with those of the caulking holes 220 of the carriage 200,
and the registration pin 74 is connected to a piston of a cylinder
throughanintermediatemember;thepinispassedthroughthecaulking
holes 220 and the insertion holes 360 between a pair of guide members

75, thereby effecting alignment of the caulking holes 220 and the

insertion holes 360.
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-of the thin-walled portion 416, and a clearance is fornmed between the conb
(registration nenber) 410 and the gui de grooves 76; when the thin-walled
portion 416 is positioned in the guide groove 76, it is possible to
-acconplish smal | novenents of theconb (registration nenber) 410 in the

hori zontal direction.. Further, the registration jig 70 has a registration
pin 74 for aligning the centers of the insertion holes 360 of the nmagnetic
head 300 with those of the caul king holes 220 of the carriage 200, and the

regi strati ornedtt, Eﬂ@m%gﬁ&ﬁﬁ&héﬂd&@g@sﬁk%&Q6mﬁeﬁhdabf&m@se&$6&&ﬁ@h@n
i nternedi ate nenber thepin is passed through t he caulklng hol es 220 and

the inserql Q_- h&’é&ér deet‘ﬁ ehé ‘?:f . é&‘e%%bya
|ng and t

effecting a |gnnent of the ca oles §70n %ol 2s 360.
15 Next netic head re trat| thod of odlnent will be
doscr ERC Y LHe] Hio g fon, g (131‘%?3&%6 4t°§red & m AR i on
on-the pallet device 400. Then, as shomn in Fig 3 and 4, the conb

(r egi st aFi 86 - névbeRg 410 tgfe t semby égegmsatraéﬁojm gnemo%) pb&Pt icdnethg uch
that the forward end portions 411 thereof are placed between the adjacent
carri agegartmsat2ilen jllgx1Q ishpo sgiened shehdsh306 har Boxwahgad het tiems

adj acent carriage arns 210. At this tine, as showmn in Figs. 7A and 7B, the
conb (4eQitHevdd prar@npriged ifethese €106 Wod faeditlt ped i Digd ldrh@s2 1 been

inserted is in a condition in which a gap S between a side

Next, the magnetic heads 300 are arranged between adjacent
carriage arms 210. At this time, as shown in Figs. 7A and 7B, the
comb (registration member) 410 whose forward end portion 411 has
been inserted is in a condition in which a gap S between a side
wall of the second portion 414 and an inner wall of the carriage
arm 210 is smaller than the thickness of the magnetic head 300.
Thus, as shown in Fig. 7A, the magnetic heads 300 are placed on
the second inclined portioﬁ 413, and the magnetic heads 300 can
be supported between the carriage arms 210 and the flat portion
412. 1In this first stage, the magnetic heads 300 are just placed
above the inclined portion 415 of the comb (registration member)
410, and the annular protrusions 340 have not been fitted into the
caulking holes 220 of the carriage 200.

Next, the position at which the registration pin 74 can be
passed through the caulking holes 220 of the carriage 200 and the
insertion holes 360 of the magnetic heads 300 is ascertained by

a sensor (not shown), and then the registration pin 74 is passed

through thecaulking holes 220 of thecarriagearms 210, the insertion
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-wal | of the second portion 414 and an inner wall of the carriage arm 210
is smaller than the thickness of the nmagnetic head 300. Thus, as shown in
Fig. 7A, the nmagnetic heads 300 are placed on the second inclined portion
‘413, and the magnetic heads 300 can be supported between the carriage arns
210 and the flat portion 412. In this first stage, the magnetic heads 300
are just placed above the inclined portion 415 of the conb (registration
menber) 410, and the annul ar protrusions 340 have not been fitted into the

caul kipgn dol%9 820t RE A &Ad ha8@1s2900, Nend arf BgeHQEEt&P@ A Wi Ebipb he
registration pin 74 can be passed through the caul king holes 220 of the

carriage 200 and.the nsertdon _hol e 0. aof the tic ads 300 is
necer | et pon 108 bR b ConBRkeBy e ErkoPRet e Sl BPRe42 1
passed _through the caul king holes 220 of the carriage arns_210, the

i nsert44h °§6gm%l%%r98@9%fa B2 fhYretd ctheatRSSHHIOANAC RS opehi Pf B9 of
the conb (registration nenber) 410, whereby the centers of the caul king
hol es m@p@ebic theadar??dgerarasrngednsubsieanhsally opoaniesl 60 of the
magneti ¢ heads 300 are arranged substantially coaxially. Next, the conb
(registrati arexerdre céind i(seplishedttipnunénber § el G ecopa sped upnudddl of t he
conb (registration nenber) 410 is positioned between the carriage arns

210. Athd N&cdhdEpothfoBgnptde tﬁ@a@émﬁogz@gfsepéi;g&ﬁ!Meﬁﬁsﬁun@eﬂs
(biased) by the inclined surface 415 of the conb (registration nmenber)

410’\%Bgf%Wbﬁafb@@QQEﬁ%hecarriagearms210. At this time, themagnetic

heads 300 are obliquely pressurized (biased) by the inclined surface
415 of the comb (registration member) 410, whereby . .the annular
protrusions 340 of themagnetic heads 300 are fitted into the caulking
holes 220 of the carriage arms 210.

Subsequently, it is confirmed by the sensor that the annular
protrusions 340 of the magnetic heads 300 have been inserted into
the caulking holes 220, and then the régistration pin 74 is pulled
out.

Further, thecomb (registrationmember) 410 is advanced between
the carriage arms 210 from below the registration jig 70 until the
adjustment portion 417 is positioned between the carriage arms 210,
whereby a state is attained in which the magnetic heads 300 are
biased against the carriage arms 210 with more force.

That is, the guide groove 76 in which the comb (registration
member) 410 is placed is set to be substantially equal to the
adjustment portion 417, so that when the registration pin 74 is

inserted horizontally and when the second portion 414 is pushed
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-protrusions 340 of the magnetic heads 300 are fitted into the caul king

hol es 220 of the carriage arns 210. Subsequently, it is confirmed by the
sensor that the annular protrusions 340 of the magnetic heads 300 have
“been inserted into the caul king holes 220, and then the registration pin
74 is pulled out. Further, the conb (registration nenber) 410 is advanced
between the carriage arns 210 frombelow the registration jig 70 until the
adj ust ment portion 417 is positioned between the carriage arns 210,

wher ebypRa sl alithd Soalt a8gilst Pavhbsmdermpanet i€ shigpds t30iarL sthbased
agalnst the carriage arns 210 with nore force. That is, the guide groove 76

in whig CQH@: bgIkh r%'n Rar™IBerhs48s! § Q&E@dr!e ﬁﬁtl L ed
Fy ? g usrﬁe ﬁ?? ﬁ E

subst antl a portion SO t

414 1< L E‘Bix,%r af”?ﬁ%t Egﬁﬂﬁébégﬂg?'s'aty?%ﬁdﬁﬁﬁﬁﬁé 93{%?%‘5233%2? ted

in a stable manner, whereby the annular protrusions 340 are reliably

gui ded t()thbt%%%GBt@ﬁ§QﬂbfﬁégéﬁﬁrﬁFh@nW@W@§r2ﬂdQﬁrQ¢MﬁkhYﬁﬁ&@écgéo

Al t hough the conb (registration nenber) 410 gradual |y advances upwards,

t he bempwpods$| orthien bhetl| qweart jpor t lon tdfe t heweonmpoxtrismn sbifattilom member)

410 abuts the | ower surface of the guide groove 76, so that the conb

(regi streyiedraembmentbld ) 51 0cbulesties 1bterkaiont o f ivhedg@i@e glroove
76, so that the comb (registration member) 410 is not pushed in
beyond a fixed amount.

By the above process, the annular protrusions 340 of the
magnetic heads 300 are inserted into the caulking holes 220 of the
carriagearms 210, andregistrationiseffectedsuchthat themagnetic
heads 300 can Be fixed by caulking to the cafriage arms 210.

Thereafter, the procedure advances to the next step, with the
comb (registration member) 410 forced in; a steel ball is.passed
through and the annular protrusions 340 are caulked to the caulking
holes 220 of the carriage 200.

In the pallet device 400 of this embodiment, due to the
registration jig 70, the position where the caulking of the caulking
holes 220 of the carriage arms 210 and the annular protrusions of
the magnetic heads 300 are to be effected can be ascertained easily
and reliably. Thus, by using the pallet device 400 equipped with
the registration jig 70, registration is performed on the insertion

holes 360 of the magnetic heads 300 with respect to the caulking

holes 220 of the carriage arms 210 of the carriage 200, whereby
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-By the above process, the annul ar protrusions 340 of the .nagnetic heads
300 are inserted into the caul king holes 220 of the <carriage arns210, and
registration is effected such that the nmagnetic heads 300 can be fixed by
-caul king to the carriage arns 210. Thereafter, the procedure advances to
the next step, with the conb (registration nenber) 410 forced in; a steel
ball is passed through and the annul ar protrusions 340 are caul ked to the
caul king holes 220 of the carriage 200. In the pallet device 400 of this

enbodi fenk, pdssibPettis auﬁ:%ﬁia%ti’é%tlilgnpékﬂofﬂ,a pbreceesi t6 it vaier g éfete
caul ki ng of the caul king holes 220 of the carriage arns 210 and the

annul r US| he d be
scer 1 Ao eEEh R Ghe L B S R A A B R e U e 00

equi pped with the registration jig 70, registration is perfornmed on the

i nsert4dh hol es 360 of the magneti c heads 300 with respect to the caul king
hol es 220 of the carriage arns 210 of the carriage 200, whereby 18 it is
possi bl e t o EnitomE i erprpdyalfymash intbeebecomyy (g d st At MeRPSH) ch t he
magneti ¢ heads 300 can be caul ked to the carriage arns 210. Further, by

gr aduad 10/, phis hinng liamr grtvet moio (s 240 off rtdtd rngmetnbzn$add B0 0 arteel meent ed
protrusions 340 of the magnetic heads 300 are inserted into the caulking
hol es A% eheld¥#10gid BEEe2QQ.0 S theadar hbagPenatl isenthet theeopegisisat i on

jig 70 is sinple, thereby achieving an inprovenent
of theregistration jig70 is simple, thereby achievingan improvement
in registration accuracy.

Further, since the registration pin 74 is passed through the
caulking holes 220 of the carriage arms 210, the insertion holes
360 of the magnetic heads 300, and an opening 419 of.the comb
(registration membér) 410, it is possible to prevent the magnetic
heads 300 from being greatly deviated from the positions of the
caulking holes 220 when the comb (registration member) 410 is pushed
in, and the annular protrusions 340 are smoothly guided to the
positions of the caulking holes 220. Thus, the magnetic heads 300
can be reliably arranged at a predetermined position of the carriage
arms 210.

While in the registration jig 70 of this embodiment the comb
(registration member) 410 advances upwards from below, this should
not be construed restrictively. What is important is that the comb

. (registration member) 410 can advance between adjacent carriage

arms 210.

In the.magnetic head registration method of the present
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-in registration accuracy. Further, since the registration pin 74 is passed
t hrough the caul king holes 220 of the carriage arns 210, the insertion

hol es 360 of the magnetic heads 300, and an opening 419 of the conb
“(registration nmenber) 410, it is possible to prevent the magnetic heads
300 frombeing greatly deviated fromthe positions of the caulking holes
220 when the conb (registration nenber) 410 is pushed in, and the annul ar
protrusions 340 are snmoothly guided to the positions of the caul ki ng hol es

220. Thwsent 1\en Mgt d €r depsts 1350@ff%%@e@eoﬁe{h@buyséfﬂﬁ}g%l%ts 8f the
predet er m ned p05|t|on of the carrlage ar s . le in the registration

Lpver QUgRETL RERAE! trte@iﬁ ke, 89&5“‘?#*‘%310?%”%“%9 HEr§HY iR

upwar ron1 ow, thHi's Sho e constru rictive
|nportant IS that t he .conb | stration nenper) 410 can advance between
] 2RI £ (X OGO 0 WER Sl HminaRTES HOWY TogiaeHe PORCABENDR. o

the present 19 invention, registration is effected on the insertion holes
of t hevhiglyide @ﬂ%@fslthtel@drse§pécbetblx¢@ a@ailikginptes tbe cheriagei age
arnms of the carriage, whereby it is possible to attain a state in which
the nmegmeti ¢ headsheap behd | adney icauhkadg tard helearad apetwaens. thert her
the magneti c heads are placed between the registration nenber and the
carri ageg 8 thea SUSH nidider RRd BBBréhPPRiage arms such that the insertion
holes of the magnetic heads are substantially opposed to the caulking
~holes of the carriage arms, and in a state in which the magnetic
headsareplacedbetweenthecarriagearmandtheregistrafionmember,
the centers of the caulking holes of the carriage arms and those .
of the insertion holes of the magnetic heads are arranged
substantially coaxially, so that the magnetic heads are prevented
from undergoing great positional deviation, making it possible to
enhance the registration accuracy and operational efficiency. Next,
the magnetic heads are biased toward the carriage arm side by the.
registration member, whereby the annular protrusions formed in the
periphery of the insertion holes of the magnetic heads are fitted
into the caulking holes of the carriage arms, and while maintaining
the fit-in condition, the magnetic heads are biased with further
force by the registration member, thereby bringing the insertion
holes of the magnetic heads into close contact with the caulking
holes of the carriage arms and attaining a state in which caulking

fixation is possible.

Since the pallet device on which the carriage is mounted is
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-hol es of the magnetic heads are substantially opposed to the caul ki ng

hol es of the carriage arns, and in a state in which the magnetic heads are
pl aced between the carriage armand the registration nenber, the centers
-of the caul king holes of the carriage arns and those of the insertion

hol es of the magnetic heads are arranged substantially coaxially, so that
the magneti c heads are prevented from undergoing great positional
deviation, making it possible to enhance the registration accuracy and

oper at ,@nabp&af hstBNEY b nediCp A sd df he
ope: s 0BbpBA USLENEYLeleytrac bR, TRTEbE cpBRSmmeng begssed orer ot

protr 0 the e h rti.Q Qles_of the nmagnetic
headsugkgqu%yﬁgﬁgPﬁ%o Vhetcdalcﬁﬁgxh eé g tﬁ%lchrPg & Bf % TURhE i | e
nalntalnl éb the fit-in condition, the magnetic heads are biased with

furthe?t F¥0 ALt headsthoutting Gavdkdnd NrdesnginrfagrRRTtt FRTF HRERL i on
hol es of the magnetic heads into close contact wwth the caul king holes of
t he cad¥hagevherebund dst peasigle topesitiomitdle oagnetig headatvoeres
possi ble. Since the pallet device on which the carriage is nmounted is 20
equi ppelde wnhilarregitstusiomofithef magpet iohandg daeghs fiabddy eaul kg
magnetic heads, it is possible to |ock the annular protrusions of two

magnet{g tm@a@§u191ﬁ€%d§.@§ Ki pgrhakes @in@@k@@a@tcrs%ﬁmg@n bl 8Bfedbied eby it
IS possible to position the nagnetlc heads where. the annular protrusions

of the M{Eewa%n@%agsh%gasbﬁhiiéegomlmé(i)pgnalntalnlng the state in

whichtheregistrationmember is passed between the adjacent magnetic
heads, the construction of the registration jig is simplified, and
erroneous operation of the registration jig is prevented, thereby
making it possible toachieve an improvement in registrationaccuracy.
Further, in the third state, a predetermined clearance is provided
between the registration member and the guide -member, so that the
registration member can accomplish small movements in the biasing
direction, and the annular protrusions of two magnetic heads placed
between adjacent carriage arms can be locked to the caulking holes
of the carriage arms, whereby the magnetic heads can be positioned
where the annular protrusions of the magnetic heads can be fixed
by caulking to the caulking holes. Further, sihce registration can
be effected on the magnetic heads while continuously maintaining
thestateinwhich theregistration jig is passed between the magnetic
heads, the construction of the registration jig is simplified, and
erroneous operation of the registration jig is prevented, whereby

an improvement can be achieved in terms of efficiency in registration
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-to the caul king holes. Further, since registration can be effected on the
magneti ¢ heads while continuously maintaining the state in which the

“regi stration nenber is passed between the adjacent magnetic heads, the
-construction of the registration jig is sinplified, and erroneous
operation of the registration jig is prevented, thereby naking it possible
to achieve an inprovenent in registration accuracy. Further, in the third
state, a predeterm ned clearance is provided between the registration
menber ogagat Den Yui Ber RO Tin ERe flrd B8 ateCUh i id 1 Ytnl E1&8Mance
acconplish small nmovenents in the biasing diréction, and the annul ar
protrusj etic heads placed between adjacent .carri age arns
can be§%3gﬁggﬂy%¥?ﬁ%%%%h %%ﬁbrﬁgﬁggraﬁﬁoph%e%%?Fi éﬁ' UG EBYCE he
magnetic heads can be positioned where the annular protrusions of the
magnet 72 16§hﬁhﬁeﬂéngﬁ§&°ane@EﬁFk?%@ IRl kst smiadgd Revesentgr iher
since registration can be effected on the nmagnetic heads while

cont i ntlR R iaseEnqtdirgaigionhanst afe aftani the tnveyredyics thremtdsohajyiegbesnpassed
bet ween the magnetic heads, the construction of the registration jigis
si npl iplacded anthe ecavhkbng bpkeatdbdONthé theriegesarasi andj tBei snpuExent ed,
whereby an inprovenent can be achieved in terns of efficiency in

regi stadt Olls idds OPLT Bhé ORaghdf Lbeheadd LbE agbigté&af?omaegﬁﬁdgﬁﬁéﬂlned
cl earance is provided between the registration nmenber and the guide
menber e LStrafi ccomplish small_ nov nts in

the %gtd.r?ératﬂeor{ ﬁ%ﬁg%rﬁhggfggg%ﬁé H%J\pe r?ts mazxslnﬁga\}g B%%ﬁfbmfe

t he bi asing direction, magneti ¢ hea
to adjust the positions of fhe magnetic heads.

Thus, by using thepallet device equippedwith the registration
jig, the magnetic héads can be inserted between the carriage arms,
making it. possible to automate the magnetic head assembling
operation.

Thus, it is possible to realize automation of assembly
operations and achieve an improvement in operational efficiency
and registration accuracy to thereby achieve an improvement in terms

of yield.
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-pl aced, the caul king holes of the carriage arns and the annul ar
protrusions of the nagnetic heads are deviated fromeach other, the
“registration nmenber nmakes small novenents, naking it possible to adjust
“the positions of the nmagnetic heads. Thus, by using the pallet device
equi pped with the registration jig, the magnetic heads can be inserted
between the carriage arnms, nmaking it possible to automate the nmagnetic
head assenbling operation. Thus, it is possible to realize autonation of

assenbhyar oper @t A PRsp and. achi eve an i nprovenent in operational efficiency
and registration accuracy to thereby achieve an inprovenent in ternms of

yield. 22 T | Al | S: A efic ad reqi.stration thod in
Uhich regi sttt POt EENeRa Reo S PPAEEOD sl 705 LE MR EE R EERER R i 1
respect to caulkinghholes of carriage_arns of a _carriage, whereby it is

possi bt PRIFored P1h 19588 108 RALER PhHAAARFetF daefuy1tinTBEPPFketO by

caulking to the carriage arns, the registration nmethod conprising: setting
a regicavkitinmnhodeberf caclr inlggtarngnétd cahcadgecahensbyplibdedpbes Weke t he
regi stration nmenber and carriage arns; placing the magneti c heads between
the catrs aageiararstane imehieditdie angnetireierdsoah Bhai xedssr thankhoeges of
the magnetic heads are substantially opposed to caul king holes of the
carri age @é'bcarriage arms, the registration method comprising:
setting a registration member such that magnetic heads can
be placed between the registration member and carriage arms;
placing the magnetic heads between the carriage arms and the
registration member such that insertion holes of the magnetic heads
are substantiaily opposed to caulking.holes of the carriage arms;
arranging the centers of the caulking holes of the carriage
arms and the insertion holes of the magnetic heads substantially
coaxially;
biasing the magnetic heads toward the carriage arm side by
the registration member to thereby fit annular protrusions formed
in the periphery of the insertion holes of the magnetic heads into
the caulking holes of the carriage arms; and
biasing the magnetic heads with further force by the
registration member while maintaining the fit-in state to thereby
bring the insertion holes of the magnetic heads into close contact

with the caulking holes of the carriage arms to attain a state in

which caulking fixation is possible.
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-arranging the centers of the caul king holes of the carriage arns and the
.insertion holes of the magnetic heads substantially coaxially; biasing the
“magnetic heads toward the carriage armside by the registration nmenber to
*thereby fit annular protrusions forned in the periphery of the insertion
hol es of the magnetic heads into the caul king holes of the carriage arns;
and biasing the magnetic heads with further force by the registration
menber while naintaining the fit-in state to thereby bring the insertion

hol es of they magngiirehaedsceMitic PseontRlaatin 8hAEh stk wiaul&khdpd hrges of
the carriage arns to attain a state in which caulking fixation is

possi bl €033 e GnBASIndBHh GBMUD hsagenexRd i eache otsp Hl &
R ST 2

hol di ng ~a car en nou hea Afr

all et . device conprising a reqgistration er for. re |strat|on i nsertion
hol es 4%V ’f‘ﬁ%Cﬁ&%én%l&%@g%%gﬁ%?%%'bé‘&“b%ng%l%%ﬁ 3OTHENSEThIORal | 1y

of carriage arnms provided in the carriage, wherein the registration nmenber
i s equiphbes of t theanagpretipohendn %Fhareapﬁchgt@ capskiBgabhelen @hieh the
magneti ¢ heads can be respectively placed between the carriage arns in a
condi tphurahiwhi ch tcheriagesarmsi pnomedbér instphbescaronadebet ween the
carriage arns; a second portion which has a dianeter |arger than that of
t he wherein the registration member is equipped with:
afirstportionforattainingafirststateinwhichthemagnetic
heads can be respectively placed between the carriage arms in a
condition in which the registration member is positioned between
the carriage arms;

a second portion which has a diameter larger than that of the
first portion and which, after the state has been attained in which
themagnetic heads are respectively placed between the first portion
and the carriage arms, is pushed in between the carriage arms to
bias the magnetic heads toward the carriage arm side to thereby
achieve a second state in which annular protrusions formed in the
periphery of the insertion holes of the respective magnetic heads
are fitted into the caulking holes of the carriage arms;

a third portion which has a diameter larger than that of the
second portion and which, after the state has been achieved in which
the annular protrusions of the respective magnetic heads are fitted
into the caulking holes of the carriage arms, is pushed in between
the carriage arms to bias the magnetic heads with further force

toward the carriage arm side to thereby bring the insertion holes
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.first portion and which, after the state has been attained in which the
.magnetic heads are respectively placed between the first portion and the
“carriage arns, is pushed in between the carriage arnms to bias the magnetic
*heads toward the carriage armside to thereby achieve a second state in

whi ch annul ar protrusions fornmed in the periphery of the insertion holes

of the respective magnetic heads are fitted into the caul king holes of the.
carriage arnms; a third portion which has a dianeter |arger than that of the

secondo PO Gila Pk Wi Edh aAfitio e s dbathas Reen aaBIi 8Y¥8UkiAgWbESs the
annul ar protrusions of the respective nmagnetic heads are fltteg into the

caul ki e . i age i d.d e . th | age

ar s f%gbpgé ?%géh% %e ?@éhggdggéffﬁef%r?ﬁgfgf%#%%g %@ﬁgﬁﬁc§h§a§g#%+ ge arm
side to. thereby,.bring the insertion holes 24 of the magnetic heads into

cl ose 5b?nw}?hp?g%19§%fk?% holes of the carriage arns to realize a

third state in which caulking fixation is possible; and a fourth portion
whi ch exi st 2 BetddnpeKtisacamiCh@tiishis hriweeRet hisasanst prstiand@ndi ch -
serves to maintain the state in which the magnetic heads are biased toward
t he carhe ageimt moritdeomland wHichngetvasstd ineniftraam tthe seeaediatwischio the
third state. 3. A pallet device according to claim?2, further conprising a

gui de trerRigndt &b Pehdesatdenifgbsttahard tREDEir sUsHetABh sideCals@perate
in a predeterm ned direction during the transition from '

during transition from the second state to the third state.

3. A pallet device according to claim 2, further comprising
a qguide member which guides the registration member such that.it
can operate in a predetermined direction during the transition from
the first state to the third state, whereby it is possible to smoothly
guide the operation of the registration meﬁber,

wherein in the third state, a predetermined clearance is
provided between the registration member and the guide member so
that the registration member can make small movements in the biasing

direction.

4. A registration jig which performs registration on
insertion holes of magnetic heads with respect to caulking holes
of carriage arms of a carriage to thereby attain a state in which
.the magnetic heads can be fixed by caulking to the carriage arms,
the registration jig comprising a registration member and a guide

member for guiding the registration member,
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-the first state to the third state, whereby it is possible to snoothly
_guide the operation of the registration nmenber, wherein in the third state,
“a predeterm ned clearance is provided between the registration nenber and
"t he guide nmenber so that the registration nenber can make small novenents
in the biasing direction. 4. Aregistration jig which perforns

regi stration on insertion holes of nagnetic heads with respect to caul ki ng
holes of carriage arns of a carriage to thereby attain a state in which

the magneti cyhepdsnCanebeelisedabyoranbibog 19 é&@lﬁgéalﬁgeharms the
registration jig conprising a registration menber and a guide nenber for

gui ding the £ SQLSIALl A PIDEE: 2R NS A ¢ DL €9 ST O HERREE 1o

equipped W t it ion aining a st e’in
magnet heads can be res |veig glaced bet ween the carri age arns in a

condi t %ﬁ dF nCHRi BR FFSPECﬁggF YoRiacBd: RBERCERethREr FRAGEAGRBIME 4BcBNd
portion which has a dianmeter larger than that of the first portion and
whi ch, cenrderipheint whéchadthéenpasibinpedi hetiten thhecanghegecahmads are
respectlvely pl aced between the first portion and the carriage arns, is
pushed i n bed weerridpocativnagiei @l Mast 8 damst ¢hd aragret hanheteds otfomaéd t he
carriage armside to thereby achieve a second state in which annular

protrusipss gordmsh andl BRicRed ier ¥hefstdee iHasepbbAn ol Bfe®fin BRich

respective magnetic heads
the magnetic heads are respectively placed between the first portion
and the carriage arms, is pushed in between the carriage arms to
bias the magnetic heads toward the carriage arm side to thereby
achieve a second state in which annular protrusions formed in the
periphery of the insertion holes of the respective magnetic heads
are fitted into the caulking holes of the carriage arms;

a third portion which has a diameter larger than that of the
second portion and which, after the state has been achieved in which
the annular protrusions of the magnetic heads are fitted into the
caulking holes of thecarriagearms, is pushed in between the carriage
armstobiasthemagneticheadswithfurtherforcetowardthecarriage
arm side to thereby bring the insertion holes of the magnetic heads
into close contact with the caulking holes of the carriage arms
to realize a third state in which caulking fixation is possible;
and |

a fourth portion which exists between the second portion aﬁd

the third portion and which serves to maintain the state in which

the magnetic heads are biased toward the carriage arm side also
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-are fitted into the caul king holes of the carriage arns; a third portion
_.which has a dianeter |arger than that of the second portion and which,
“after the state has been achieved in which the annular protrusions of the
*magnetic heads are fitted into the caulking holes of the carriage arns, is
pushed in between the carriage arns to bias the nmagnetic heads with
further force toward the carriage armside to thereby bring the insertion
hol es of the nmagnetic heads into close contact with the caul ki ng hol es of
the cafitfgg BFfRsitOohedtbhetRet Bbbdngt 8t8teNet¥NiRB €RYLKI BgatlXxakhgn is
possi ble; and a fourth portion which exists between the second portion and
the third partion. | t o .naintal e e | i_ch e
magneti c hegﬂ ségglel?br{ﬁ]ae\ggggp Smsl/g‘%l}ég%ﬂé’%cléryrae & %gg%ér%%?%%?%gl ew%g(}:d%?%ﬁg
transition fromthe second state to the third state, and wherein {he guide
menber BT dds CPReCPEER SE i ORI RERDBIMINEHA dHERCT IOR SN TdPGr BERNF At RO
predeterm ned direction during transition fromthe first state to the
third E¥@methe7first state to the third state.
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