;~e3ewft 42*6TF O 1 _ SPECI FI CATION METHOD OF MANUFACTURI NG FERRULE

" TECHNI CAL FI ELD *cooooi * The present invention relates to a nethod of

manuf acturing a part in a connector or a device for an optical fiber, which
part is disposed at the center of the connector or of the device to hold
the optical fiber and is called a ferrul e. BACKGROUND ART Conventionally, a
ferrule is in the form for exanple, as shown in Figs. 1(a) and 1(b), and

is usually formed of zirconia cekpmcgsrchirgonl(a) shows a-si 0 tvpe
ferrule 1. To take an actual product for instance, it has a W@‘%‘EM@W
having a dianeter of around 2 nmand a |l ength of around 8 nm i S
in the cenj f J r 2 with a dianeter of arolf§#60. 125
mm Fig. %H@g}\%\r/s @ﬁdm%ggrdg%ﬁfgem?%bﬁ& e, and actual prod o i ke
di rensi ons. Meanwhil e, Japanese Patent Application No. 3753%’”@&@”@“’% by
the inventors of the present invention proposes a netallic terru

manuf act ured SIS FT#t2 such as nickel by a method in which ¥fihetal is
subj ected to elge HRGAINNY MY 0ANe Qh tERN € MRl RAklthedobePl astic wires as

not her dies, followed by machining of the resulting electrocast product
after renealufgictihsng rée partwiimes. canpecdiong otro at Mevalbevé&opatent ,

el ectrocasting..i.s d.npl.enent.ed in_an.apparatus,, for exanpl as .shown
schemat i ce‘ﬂq%ll%lar% ﬁlg.%rz. %rch éjﬁer?ti fliscglllsyf)sfeﬁleagpﬁgleaggg%ér- Of @ﬁg
conposed esfgiddtald wrofofanel erivieeasli re1s0kuki 0Pt caposibeyeagtect r odes
4, a holding jig 5 an air agitating nozzle 6, a spring 7, a negative

el ectrode 18 %ﬁe&{ lferf@IF Wt wire 9, as shown in Fig. 2. In the proposed
nmet hod, four positive electrodes 4, each having nickel balls contained in a
cylindrical titanium basket, are placed in the electrocasting solution 3
based on BAVHGROUNE A& sul famate or the li ke and are arranged in the four
corners of a tank 10 .aof t sol_utd an to _surround the halding jig 5. The
hol ding jig 5, a#\?rﬂvcehntllsons‘-:‘reit(iyi’nat ﬁflgr(]:: Fert® & %E‘ vif(%ﬁl’wi%f)ﬁ t he negative

el ectrode &kample ,Wae showslGh d3ga .stigianl ess Wi(bg, badf ixedsthalthe

el ectrode 8 and i s mai ntai ned under tension by the spring 7. A direct

current i faraad é’(ﬁ'ﬁsmtoﬁb‘aelce?pr%&és to carry out electrocasting under
feeding of a smald, anEyntsfwAld silauahdie (ghe 2git-atikng NoZz! €
However, this nethod involves the follow ng problem Variation in

current - can Aatger gpmduads far dosttactcs, ofl tt hespesicoilvanelreshepdes 4

di sposed i,n _t.he fouy, corners and cavities fornmed.by | ocal. pluggi,ng with the
ni ckel balqasvj1nr§J t%églpa(%%tﬁrveo%aer@turngd s z?fléi ﬁailr#\gtg‘aﬁga?ir\?gggf gbi ased
wal | thi ckidessd mlidie Il agrsicepalkly, af pegifertly. cihicalarnhbuen2 causes
decentering of the hole. Further, if biased thickening occurs in the

el ect r ocadtl ord iBRmelsE (s @araumg Cod2shdped Elgcet toBhsEhpydddcE Pails to
have a perdsQ |y dd I @l £ 0% $RE AN o roAUeiRY a3l LieChliky in machi ning
whi ch foll ows até/ﬁaéfter processi ng. I\/braem?er, bi asgd t hi ckéni ng in the

el ectr ocastimpaystiiasrs i nduces an internal stress that frequently leads to
bending in the e t.i ctrqcast. .prqod ~:Ihi.s can cause decentering of
t he hol e at thelqetaﬁ’wehlo]?@sg‘{?g)gt&&%%t %%%ﬁ%n?‘%%lér ggz'r?nn&?é t he product
unprocessailss72/1998 filed by the inventors of the present

invention proposes a metallic ferrule manufactured using a
metal such as nickel by a method in which the metal is
subjected to electrocasting using one or more metallic or
plastic wires as”“mother dies, followed by machining of the
resulting electrocast product after removal of the wire or
wires.

According to the above patent, electrocasting is
implemented in an apparatus, for example, as shown

schematically in Fig. 2. More specifically, the apparatus



- 3 Wien a hole is to be defined in a ferrule, an extrenmely strict center
hol e ‘'accuracy is generally demanded (pernmissible decentering: about 0.5
~ un). This involves significant problenms in the quality and the cost in

t hat occurrence of decentering of a hole in the el ectrocasting process can
make centering and nmachi ning of the Té%UTting product extrenely troubl esone
i-n afterprocessing. An excessive degree of decentering of a hole, if

occurr ed, ini ¢ompeked cepsenthgl andofrazhi ol et Fopassiny esoMehowmi 3 e, the
failure ipn obtaini cily_cireul [ 0SS-Section ditionally
requires %%Q%éf$% %?%?Fg$é%§n%’t?e%?%%%?ébilﬁeihsgﬁfaTﬁt%?h%%£+%gaddition
since thenetetérocastsppingl U i anégatpré ad belctibddd Y8 pyamdira apernigth on, the
at nrosphere_in, the workshop tends _to be extrenely hum d. Since the humdity
is of acidfc¥ifPele ARvERPERNIPrBbYens-that it is likely to cause troubles

in the equi pmept scysedraPdsthahehodt £ELLT 3 S5 108 WDEk: goyLEoprent for
operators. Further, a single rectifier generally sends electricity to about
10 to 30 dathihgvingsnbckalnaallactoneaigedthatacoytentdrcaatyi ng properties
differ greatly,anon he holding_ jigs.duge to corrosion _at the contacts

Cher cof - FoS0N RGO PRREE aRE 6 aP LAEPONL T nCPRes L AT ERRESSE LOP aneter ) *Rmong ¢ he
fini shed glpste@cest aproeretisnibvanvbil eamstacert Beet DiRkNgRE Sfet he

t hi nnest el ectrocast Eroduct hel d on a hol di ng jia nmust be increased to a
pr edet er nrhE@N AP AneR eFhet RPYrc605B8 r falfedi Ralkel @l @€t FBRaSPINEIP e and
waste of the,e sti,89 ar ke L 4 . afd er-pr.gecessi ng
t roubl eso?re{?%r gﬁ?%??ggl %le %gglﬁg&/go?g?g' agroﬂ\;%,q&%ltra]iqg; gil%b?'ecv%kﬁocgpt he
present inves¢tonntbhproentdera metbhodvbfiedawiuthctbei nggatieerule in which

at least one wire o al or the like is used as - 4 .a nmther dieto

o fect ol SLEFbEATE !y SHIF LHERE the 145UI3T b T ARISAR S odict | o

machi ned aikes teneMal eDécthedwi Beanlbis mpeathifall ¥ndet tensnofbj ect of
t he present invention, in the above nethod, to notably inprove quality and
producti vPYytBe FBFEDFed-arkl dbre@lucerefnt W deeHardf P hetkdst of

manuf act ugi by i kn I, N Lt.h caNSLRAg, bi asi ng
in the wa ?Q?ﬁ%gggésgonggkggﬁg%kgg%ghﬁggg?%$§%gegn§%g gg%?gﬁglgﬁs?rict
center hobkmaadtcemauont(péraissibreudbcéheteningadegaeeng Boszheny.and obtain

an interngdiate ro rodu aving.a perfectly.circular 0SS section after
the ol oct FOUASEF ng TLBAPHERPS. by Vat (68t g ERILRMEAE BFEBLPRe air agitation
causative of vesir@Hsibhouhl esrasdtbyakeduayngr¥peraieenaktncbheadtanmet er

anong the products so as to save |abor 1In nachining as after-processing on
a wi de maPdi AheDPSELEEYRECOECTHEARRVENTL ERCFRdoiBeFNRof o aFATRAES

above- nentjgn lect pL.es kn | e y of carrying
out eIect%ggaggygghggaFﬁ%?g%i%gsggﬁagrgﬁg%ggﬁgnagkgr28?,H&%??S they are
mai nt ai nedasfat io kthet peslianget adienalrodeseét orsmadnpyecensabiasi o§ in the

wal I thickness ,of ch,. el ectrocast  product, as Il as, hendin nd
vari ati onoRASRHo Rl BnscRREERS RN sBR RISt r AR RE PRy AERRBATSEVS ne
present inyesti 9 e€uRhoysauksespuaeendkrany agi taki asler, the |ike, moving of

the wires and the electnocastin% sol ution, as necessar¥ to correct
variation in tBEr8haket éf Ri9AET hB1EKERHBOS OBFURAKLAgTHSe of a anpere hour

meter such;agcl.gading g&%&%ﬁk E%eSEgBBEQiEQtQBBLEBQEE& gﬁek@§o§5§96 t hat
e [ 'ectroc g,

anpere hour neter, Ing current for ele ast esi gnate appoi nted
val ue. BRPEBJIDESCRBPTEONoORaTKHE aDRAVERGELFI girt(adprskawssasectsdsnsect i onal
view and %a%gqgg difficulty in machining which follows as after-

processing. -

Moreover, biased thickening in the electrocast

portion induces an internal stress that frequently leads

to bending in the resulting electrocast product. This can

cause decentering of the hole at the time of subsequent

machining or can make the product unprocessable.



- 5 viewof a ferrule according to a prior art nethod; Fig. 1(b) shows a
cross-sectional view and a side view of another ferrule according to a
prior art nmethod; Fig. 2 is a schematic constitutional view of an

el ectrocasti ng apparatus according to a prior art nethod; Fig. 3 is a
schematic side view showi ng an el ectrctasti ng apparatus according to an
enbodi nent of the present invention; Fig. 4 is a side view show ng a
schematic consyhénita old oldc @ hol gl fithéd din Na af O @Iy, edectrocasting
apparatus according to the present invention; Fig. 5 is a schematic plan
Vi ew shovf Rl eRe &Y et Fbehst e Bt at 3ECHERSY di h@eRe Bokher enbodi ment  of
the present invention; Fig. is a side view.show n schemat.i ¢
constitut?%%éﬁé%gng%gq%ﬁ%hQé%jé%f??F%f+?ﬁéu§p%ﬁ%é¥%%%%éFgﬁg Ebbﬁratus
accor di ngiheoBret hel geibneh e b r 1 dhe D et qudVER | i . cdsshows a
plan view and a side cross-sectional view of an el ectrocasting tank

accor di ngi® ot @bt PeFLBRYREE nrehtdeteRrrrpresehta i ivkhtinnthend Fig. 8 is a

bl an vi ew pnde 254961 14 A5905651 | OBR myk £ SHOU 110, 41 8 £ELK AEARI 109t ank

according to t prese I nvention, oW ng an ment ,

el ect rocashé ngesgltang i pdodudtt i exthenel pctrogabd sorge t amkafineter rot ation

t hereof . BEST MODE F CARRYI NG QUT, THE | NVENTI ON I n ,order_to . explain the
br esent I RESHEPEHTEh 0t SARATHITE (e YomaGRiHIiS CerodBua | | be

illustrated b8cageol JanCEl Whi Ke t Ben BEEORPaRYH NGa &l BN /G Si kN¥le.
enbodi nent s. - 6 1In the nethod of manufacturing a ferrule according to

the preseleanmniehei ohhevhetbute eblrokbainiggis perfeedlvucineibyrat | east
one Wire 2r8UChsas. IBhatihee YbAEE B 8qIPLOST ol Exe L 110, PRENOAL RIS OYS 2

measure of carryrng out electrocasting-undér rotation

Ther ef or epréhemepsubyi mgaes ecfr betisingr oduct has neither biased thickness

nor bending, apd this causes,substantigll no decentering,of holes in the
Fred sty

el ectrocast prOoJuefdlFhalt oBsRGPetf nt PERBEHPD TR Ptathed after

el ectrocaghifgceachalaye BypPgitesyivacibgll Bhe CLORSsSRELEE 0D ARG variation
in the dianmeter of the rods can be reduced. In addition, agitation of the

el ectroca¥Prkghenl tendp tanbpeerbepmelst bumidi ndelndre Predemidifrent i on
el Y EATP RSN pOhLalL 0Bk BB BYET B 2O gt ion o
envi ronmend cansbetpoebtasetin Eheséqgenpmdhtientised and that it
deteriorates the work environment for operators.
Further, a single rectifier generally sends
electricity to about 10 to 30 holding jigs 5 in
manufacture, so that current-carrying properties differ
greatly among the holding jigs due to corrosion at the
contacts thereof, resulting in great variation in the
thickness (diameter) among the finished electrocast
products. Meanwhile, since the thickness of the thinnest
electrocast product held on a holding jig must be
increased to a predetermined diameter, this causes waste
in the electrocasting time and waste of the electrocasting
metal and makes machining as after-processing troublesome
or difficult.
In view of the above, it is an object of the present
invention to provide a method of manufacturing a ferrule

in which at least one wire of metal or the like is used as



Fig. 3 shows a schematic constitution of an el ectrocasting appar atus
.according to an enbodi nent of the present invention. The apparatus is
conposed essentially of an electrocasting solution 3, positive el ectrodes
4' holding jigs 5 a negative electrode 8, an electrocasting tank 10, a
chain gear driving notor 11, a belt 124 a holding jig driving notor 13,
chain gears 14, a chain 15 and anpere hour neter 24. The el ectrocasting
sol ution ' rged int el rocasting tan nd, LS war med,
filtered éngggég?aggg.kﬁ gF%ggF 8$§%§F§gaéﬁ%ggn?n?s%ggﬁtgggross t he
positive elkeclrtadgsedcandothetnegatiuce ekeehradae8, adndrt bempokat odn of the
chain gear driving nptor 11 is trafsnitted_to t he chain geggs I 4 through
n

g .
the belt F2& §l&Rabl BOTheSREGH a3 Y ctFchif atR PhEcHbol @ $igs, so that

the hol di RGesieg® 3n%RALRBNAUL AN @hat 68 o0R En@%h%zaestbh%%%lge%g%wel y by
the holding jig driving motor 13 and the belt 12. The el ectrocasting

sol uti on IJuddpdrydendnprhdusktiaiityl odf feleulasgendeltectredeast onganetal , and

for exanpl e, ni l. or.an alloy thereaf, iron or.an allo her eqf., copper
or an a||8§dﬁh3§§§%P Eg%anggr% nmgpwgchﬁéﬁggfthmtﬁﬁg%ﬁggegﬁﬁgﬁ?gand fine
particl e- dilspeirdedstehgl sicanule canplioyediaantgt her eheakabe enpl oyed an
aqueous sql ytion containing as a major conponent an aqueous sol ution of

ni ckel sulfTHMETES SniPOKePeRRILSG &8, LRiddidlY &geftattde rP&LrETs yuStdtste,
ferrous flugrQhorahe, coppar. PYLARIAsANNLG, df%%%l?x reri?xl f 3Gy eGaPRer
fl uor oborate, copper Pluor05|llé%te, copper tluorotitaniu copper

a|kan0|suhf9ﬁ§kﬁ7a%@b%bka%ﬁ'E%FQnﬁ%%ﬁé&@d&%ﬂ&%Hﬁ%%o@hckhﬁavi&%,aQr such
aqueous sol utions each containing mcroparticulate silicon carbide,

t ungst en Wil beriocudarbiats s szisesniamadXiede thei leleot nedasitdelg al umi na,

di anond or_tnh i ke di spersed t.herei.n. | articul.ar, .a bat. ased on

i ckel Ul TIPS i ReH e o Tt Y SERC T B g Bacatg,
diversity efugdtyisicdf praofiends exxdurdldididrgl har dreisimhemaltisdtmhid i ty,
ease of welding, etc. It is desired that the electrocasting solution is
filtered ath% hide SFednNd Fhe RIIBICHEDGES ¥ 199818 A¢tdcdmacy of about

0.1 t0 5 \hdBn@ifihd SA{fRA I 2% Long obd ol Jiudhaueqam opt i mum terper at ur e

wi thin the range of about 3C at the electrocasting solution is
subjected fromtine to tine to treatnent with activated carbon so as to

renmove or%ﬁgéié ié@lfﬂﬁﬂfﬁvéw that nmetal inpurity contents such as

copper are Tenobve y chargi'ng electricity with a low current density of
about _ g _ OR JYdb® tacrassain Nk edo gt éaingsh isad) adkerk ¢ oncisheet
serving as a positjve el ectrode and a carbon serving as a negative

el ect r ode. PYAT % t HE HHsh 30 VIR A} rd dRREIP e P I H1HE QU4 get
el ect rocaséié@tf@ééétixﬁ{ satddabie pried i dasel eot od d ompdi kel . whion,

copper, cobalt and the Tike is suitably used in the formof plate or balls.
I n the caseh@her®e praintaired seetitein aike corngi hedingl tdizetukdbasket s
and t he baske vV ' I e S ile the positive
el ect rodegéé(l %f%@%rﬁ ggr:ba:%lergq g\%h%rﬁ% ‘\y}\%ﬁ o?wrgg%$:§%(r%%%%ti ng tank 10, the
arrangenentletttheset gpecductesasareedtas p hendimg ta&ed theredoiobuint hey can

be 2 angeg, f of o SXAIPLE; oIk O ndD CchOFELE Oy LS £aplET Of the
present invention employs, in place of air agitation or
the like, moving of the wires and the electrocasting
solution, as necessary, to correct variation in the

diameter among the products by making use of a ampere hour meter
such as leading current is stopped automatically at the stage that ampere hour meter,
leading current for electrocasting, designate appointed value.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1l(a) shows a cross-sectional view and a side



Meanwhi | e, agitation can be carried out by nmeans of air, propeller,

ul trasoni c wave, super vibration, etc. However, agitation can be omtted if
the orbital speed and the autorotation speed of the holding jigs are
increased and if a pitting preventive is added. Fig. 4 shows details around
the holding jig 5 according to the preSent invention. In the constitution
shown here contains, a chain gear 14, a chain 15, a holding rod 16, a free
rotating sAGW Of b/ e @A akordikR ttold A & eait ifedindd)sul ating section
19, a negative electrode bar 20, a coupling 21, a holding jig 5, a spring
7, a wire 9 andig cll (pl2zhorfe a sirptsisorsesftitdnalchaiaw gel al41de desi gned to

be transm_f.t i %Q to Ci at di j,J t hy.ough t he
hol di ng ra}dle%g c%/\]glaé-rebﬁ:}}%t(}at%e C le(ﬁ i éf%ginlgqeo%;ﬁ (r)b\%llt%ll;%ﬂ& %}e%émﬁ'g 51to
undergo idle s@irni ry i tah sdienaitd cofcdriye iftnes omtlati iy ectaron 17, The
gear 18 receives the circulating notion of the belt 12 to rotate and to

allow - ®FeGHEIRA Ny JRRF 1T HUBHREAET Hrd Fy P AT & dgigds

i nsul ating secigon 19 @t (neipinld ng oLy iThe diRkelidng 4 g 5 hol ds a wire 9
under tension between the clip 22 and the spring 7. By setting the wire 9
in the holdieRfydepBiny tdpmrevieracadrlivig @ drs empaskientted fartdie

circul ated.J I ith the holding jig 5. The electrical insulating
section 1%dégéﬁgiﬁﬁﬁ%¢%ﬁ%?bress contact with the negative el ectrode bar 20
to charge a negaid.vel cib redidnlyidw dhwedropesr sdtemafid he section 19 to
effect electrocasting wth the el ectrocasting solution 23 being at the

i quid | eV SHMT iFF B 2 PHERI ¥ utatd mPseed and aut orot ati on
speed of tde Mol i G EH LAY ARyt d O 9% ddhel M sec and about
10 to 500 rpm respectively. A 0.125 mmdi ameter SUS304 w re having a
perfect!|y igivesutiagnicr oss section was taken and set on each el ectrocasting
holding jig 5 uEnider 1.Jg:ilgsh Jens ieona vgét h lt h,? a,ié:l of Othp.e reasri | i ence of the
spring, as shown ERt igs. SSandn4t. A&t t‘ﬁle"fhﬂé et Wre was washed with
wat er and ¢legiteasetstiig ispt e ddtaeietdi st S b tiodr efmeodiindrid e of

Ni kkanontack A and B (NI HON KAGAKU SANGYO CO., LTD.) at anbient tenperature
for 10 mi riit 1€ fROTG Y VMR ent with a rel easi ng agent and washi ng
wel | with waterg; il e, -ihere ; aike gont ai ni ng an

el ectroc\ asti ngFlb%?ﬁ@\l/ogyﬁse% Soln&%i%k%?%sﬁfa%% %%%/l ng J%’gen subj ected to

hi gh- speedcdnstxattoon witdurd fa Ihekding gocuraeya ofodary m usi ng ni ckel balls

as a positive eltectrode and warnmed to 50..2C.. Then, .each holding jig 5 was
connect ed ?%F??ﬁ?%ﬁ%§ﬁ99x§3§??ﬁf%ﬁuﬁﬁ%ﬁ?ﬁ?%@t?Pt?ﬂP%Qﬁﬁﬂ?ﬁ&fé%@%h#cafry out
el ectrocaséf nghaMpheSestirirerdnitestsi ty of about 6 A/dn2 for - 10

Fig. 7 shows a plan view and a side cross-sectional
view of an electrocasting tank according to another
embodiment of the present invention; and

Fig. 8 1s a plan view and a side cross-sectional view
showing an electrocasting tank according to the present
invention, showing an embodiment, in which electrocasting
is carried out in the electrocasting tank under rotation

thereof.

BEST MODE FOR CARRYING OUT THE INVENTION

In order to explain the present invention in more
detail, typical constitutions thereof will be illustrated
in accordance with the accompanying drawings showing

embodiments.



.11 hours, such as anpere hour neter 24 designates appointed val ues, and
.orbital speed of 5 rpmand an autorotation speed of 100 rpm and manuf acture
22 pi eces of rod-shaped nickel electrocast products having an average

di aneter of about 1.5 nmm and an average | ength of 400 nmusing the wire and
the nickel balls as a negative el ectrogle-and a positive el ectrode,
respectively. Variation in the dianeter anong these 22 el ectrocast products
was within therfapge 8fcnfd2-8Mhaflfatbeyingrs Feepuitonrbending and had
perfectly circular cross sections. Each el eCtrocast product was slit at 40
mm i nt ervahs andseat brnvkehiaheonghthe gléecsrooaptingous caeriedeowir e,
fol l owed Rhy.machinin f the resulting, pieces r _exanple, with a
grindstonggéﬁgtgt,iggg n é?|gggefFn?gﬁpnasnasﬁﬁ%glgnalgg r?ﬁd?ng machine to
a di amet eno@het. dbepmABdméohadl englbysf a6mbQstnet 6fgcuerihyypecferrul es
as finished products., The products manufactured as descri bed above were
free fronPYB8EERPERSRGNEF URBPESTARAtWeReCAcERBt HbFBSaS -siTRE e Ryfe ferrul e
products-tﬁsceegugqﬁae'aﬁe&tEbeas§ ?EB&ﬁc%“hSEeﬁE&Qﬁ@§tbﬂgséaparatUS
according to anot her énbodi nent o e present Invention, showi ng a case
wher e t hethok#dnrgsj hgrobaakésgautodotatisonaoaky bubstdeessimdlychocul ate. The

ire 9 i he hal ding_ji. inth inthe fi
embodi menf SaRA "ARAEFG8Es 8RS FiadlSr SLAE SR RALeBFary T (R FEiol di ng
jig 5 withhapeai fatkahnbanatbbamolubes bbeaanpar atysri B1eberseasning

enbodi ment i s conposed essentially of an el ectrocasting solution 3, a
positive SPEEt PBYE 2, PRELBFHGY| FESCHLaReGEOEVe SBFELPP0dEEY8, an

el ectrocaghi-ngtidnk ;40¢nd AOhMRE ) bE tAkALLAY PRhObe redhteqld.g belt 12,
a anpere hour neter 24, pulleys 25 and a j ig fixing structure 26. The

el ect r ocasdidigisnol, ukigonad inas ofotrhed eilrca roke séiegt sedastiongceanke 10,

war med, f%ltere a%ng sti.rred.t In_this §tate, %.dhrect current was_charged,
in a wel | SEEAFSAES nEAREF, SR8 BESSERE POSPRIIE e FEPLPYde 24 "8RG F Re
negative eheghie#esqd taendectiedachiatbdobyt ke riekdicigduilgsidn 3% necessary,
together with _the watthour nmeter 24, respectively. Thus, the rotation of

t he hol di 749 ilgWvdtCat PRg FESher3 cpasamiasddion: 6F theough the belt 12 and

the pul | exs o3 @ athe nRohdiiid g $9va roAMREE! e n! Bet Re ehetithlaXi Ng structure
26 to effect electrocasting under autorotation of the holding jigs 5;

wher eas when a predeterm ned watthour value is achieved, the el ectrocasting
treat nent J.s staopped.. el ectrocasting solution 3 in the second
enbodinen?uﬁé ﬁ%@ggﬁgég§ in the case of the first enbodi nent. The positive
el ectrode 4 is r3e).ed ethduskewissthdadNicdelti dutdon edpper, cobalt, etc.,
and a plate or balls nade of such materials is (are) suitably used. It is
desi r abl e &AL RIE 9T iAPP AN SFEF NG F@atddd SFRAHEEEN O THE t he
circular jdQddnt RGwddddddire 26 to be substantially equidistant fromall
of the hol'ding jigs 5 to obtain a constant el ectrocasting rate, a constant
di amet er and t FheoRiRATR tuse 16 ampssest iafpantdatlishtoS st antial |y

si il tanequisl o J L AML4F Jhe ol N0 JJ08 e HURMEIGLNG | goatiqn, of the

positive el'ect rode not I's pos ut 'a pluralfity of
positive ejiapd rodes reguyl vee ergemgett &, 0rareXxdngd ;o sthighd handallo,of t he

eleCtrocaﬁgié%%ff”gégéldriving motor 11, a belt 12, a holding jig
driving motor 13, chain gears 14, achain 15 and ampere hour meter
24. The electrocasting solution 3 is charged into the
electrocasting tank 10 and is warmed, filtered and
agitated. A direct electric current is sent across the
positive electrodes 4 and the negative electrode 8, and
the rotation of the chain gear driving motor 11 is

transmitted to the chain gears 14 through the belt 12 to
enable the chain 15 to circulate the holding jigs, so that



I'n constitution of the second enbodinent, it is desirable that a watthour
nmeterr 24 is used per holding jig 5 and that a small-size rectifier is used
per holding jig 5 so as to facilitate current control. However, the - 12
present invention is not necessarily limted to this constitution, but one
| arge-size rectifier may be used to sehd-electric current to many hol di ng
jigs 5. Here, the autorotation speed of the holding jigs 5 in the second
enbodi menthéshsuii Al yighositcdR & 1008r6pated by PiEal ax@OufBetdlbF NY
process based on the second enbodi nent w || be described below. A 0.125

mm di amet BESBESBORC W r2Y hele ngohdped f 2691 §réviedl BPLe¥ ok3 arlti®m was taken
and set ops,each,el ectrocasting holding jig 5 under high tension with the
aid of the re5|?fence of the spring, as shown in Fig. 6. After the thus set
wire was washe@hai éheobtecaahingegotasidn 8t demsnds ppedthe maueoisl sol ution

of a m xture_of N kkapontack A and.B (N KAGAKU SANGYO CO., LTD.) at
Srbrent L BhorRe BrEoR e B AR Rt L o e by BYC: Fob PRAEPIFL h & el easi ng
agent andnWwagBingrWehl aM b vabesorMeanvhi be, ahhgleoyashprepared a tank
containing an el ectrocasting bath based on nickel sul famate having been

subj ect edCPBPREgArspBedliPYt EREFBALW ERLALEI PEepRnglie¥uFReyeef 12 Eun using
ni ckel ba LLiv | @ct L0 : alk 0 a h in Fig.
5. Then, gg@ﬁgﬁgﬁdgﬁgbﬁfggggmgghéoﬁ%gg?gégféggﬂggg?gc??%%%%t?%g g%garatus

wi th the emppbibad, 2dndahdetbhecant beotapiogedperdaqhedbhe pohubivas set to 70

rpm The wire and the nickel balls were used as the negatlve el ectrodes and

d
as the poSPREGaNENEcEFole™faSpebPTYEPENtaRB ILARIP- EPZREAAPEPE hour neter

was attachedxto eathafbhte? AQLAENIchigside, | nYBRB1ELECEEOEASELRPohiE €At MENt
was carried out according to a technique in which one rectifier (max. 40A)

with a cupbPéAemdéRsi £§rEPUabELROZOPETELA) dRPPPSTUBEECPAABPBRERE I OCasting is
ternlnategogékgggyi%gkgy QBBFQ§ §&aggoﬁéfgggergogggg - 13 wvalue of 4.5 A

Hr (16200°¢C the treatnment conp in"apoat 9 0.5 hours to give
22 pi eces falioredidhaped, ncobek relféabroecastanpungducbppbavi ng an aver age
di aneter of i abou;ﬁ%.S nn1ang€ﬁn av rage | ength of 400 mm There was

subst ant i 8-KGNRS SHALPREEEN FRPEHE dH ret-Er & ﬁ&mtﬁﬁggsﬁété!eEtFBEast
products, 13Rd they sweheatheeukr aenbicased thicakeessaandngendi ng and had

perfectly circular cross ‘sections.
microparticulate silicon carbide, tungsten carbide, boron
carbide, zirconium oxide, silicon nitride, alumina,
diamond or the like dispersed therein.

In particular, a bath based on nickel sulfamate is
well suited in terms of ease of electrocasting, diversity
of physical properties including hardness, chemical
stability, ease of welding, etc.

It is desired that the electrocasting solution is
filtered at a high speed with a filter having a filtering
accuracy of about 0.1 to 5 pum, and is warmed to be
controlled to have an optimum temperature within the range
of about * 3°C, %hat the electrocasting solution is
subjected from time to time to treatment with activated
carbon so as to remove organic impurity contents and that
metal impurity contents such as copper are removed by

charging electricity with a low current density of about



.Each el ectrocast product was slit on the circunference at 40 mminterval s
to formV grooves such that the core wire renains intact, and the core wire
was pulled out fromthe product utilizing the phenonenon that when the

el ectrocast product is bent along the V grooves, the electrocast portion is
broken and the wire is not broken, fol8owed by machining of the resulting
pi eces, for exanple, with a grindstone cutter, a centerless finishing

machi ne op.2 gyamtlidgromehi ne diee 1ol ared Qfoxqfuglat%ﬁi MAcGHeeta | engt h of
6.50 nmmto give MJ type ferrules as finished products. The products

manuf act uF@8VABIdasch i bedl hbvoecherbrpfigeanfom detkpRefeAYLlDY ABl s and
were acce as de ferrule products. Third enbodinent Fig. 6
shows detg%?9£§ aﬁg%ﬁg%ggggodlnent according to the present invention.
Meanwhi | e, theWhpparahGSpoﬂltheetbnedteabedlnedépeﬁdconpOBedtesgeﬁtlaIIy of
ajig fixiTg structure 26, a holdlng rod 16, a fri tati g section 17, a
pul | ey 2781&ChEPFaE51nGNMBFREL r RcaRtFARBLPaRRRETERLL TB e§§e afhefat i ve

el ectrodenspkbny 28ond €6PPLkNIcdba1r® BHAWALAE 1ife5isasspPthBUy/us@gwire 9
and a clip 22 and an anpere hour neter 24. The hol ding rod 167 is - 14

wel ded tolphghegi feumapf| pgatexPrgbstidacture 26. The holding jig 5 is

al l oned to undepg o] n he fr ot g C The
rotation of thghbgP% §§Sé b %ggsﬁ$¥%édsfo ﬁ%%apu?bég ggt%bﬁg %%e it and
further tdnauternatamebhbkebsl dhdgthegbaskbreughet bevekedtwienl insulating
section 19 and the coupling 21. The holding jig 5 holds a wire 9 under

t ensi on b89&é§ﬁtFHeWEV?B Egcgﬁd the spring 7. The electrical insulating
section 19 is QuowahtnbnbespEese e9BtAchHaWst B hhe Q@QéhbM@ ghealyrode spring
28 to charge a negative current only to the |ower side 0f the séction 19 to
ef f ect eléb?r@ééétpﬁgtmﬁthl?hér@beétnoga§anhgl§olﬁhEOarzansemﬁgtapfthe

i quid 'e¥% s%s g@BﬁQth FLdy ﬁot'@otB% Hhh&@eg”?ﬂg et bh% ossible to
obtain S|ng &rrule products free from decen erlhg 0 s like in
the firstcanbbdi aertngsd,t doadpuampilke ﬁarbubeodimﬁebe&oautm633|calIy.

Here, the autorotation speed of the _holding jig 5 in_the third enbodi nent
i's SU|tabP%O&BgthTOCFBtTGOGf She ?H@cﬁFpgaQté%€I69§5 ‘in the third

embodi ment i s &th%ﬁhiesehéﬁkﬁélBho%h%E%%|Eh%erHe%u%UBQ AeahkoBfOr an
al | oy thereof, al um num or ~an ai | oy thereof, copper or an alloy thereof and

a tungsteﬁlahl@y0p§&¢hrneuétraﬁDGSChaﬂNﬁg @npﬁhevsbﬁﬁaaenbheﬁCsolder

N L M L il

Wwres sucn as o WII’GS an W Tres,

the wire m&eea&&b&b&bhyoSpreéﬁedftQh@|@@Uﬁﬁh@sg1Qbahmﬂglﬁu¢baanMﬂth
ni ckel, silver or the |like so as to inpart conductivity thereto on their
surfaces. @PRe 1 FepgtﬁénBeQEPVéﬁtﬂaehé@eaﬁﬁ&ﬁ accuracy in terns of the

di ameter, circuyharitysangs! 'd@%far Ilfsy arMel the Woheidg §igbkai ned by means
of extru5|on with a die, or when it

according to the present invention.

In the constitution shown here contains, a chain gear
14, a chain 15, a holding rod 16, a free rotating section
17, a gear 18, a belt 12, an electrical insulating section
19, a negative electrode bar 20, a coupling 21, a holding
jig 5, a spring 7, a wire 9 and a clip 22. The rotation of
the chain gear 14 is designed to be transmitted to the
chain 15 to circulate the holding jig 5 through the
holding rod 16 welded to the chain 15 and to allow the
holding jig 5 to undergo idle spinning with the aid of the
free rotating section 17. The gear 18 receives the

circulating motion of the belt 12 to rotate and to allow



- 15 is of a netal wire or a plastic wire, these accuracy val ues can be

adj usted by neans of drawi ng. The el ectrocasting treatnent

is carried out

in the apparatus as descri bed above by supplying a direct current with a

current density of 4 to 8 A/dn2 for 10 to 20 hours
st opped automatically at the stage th& -anpere hour neter,
for el ectrocasting, designates appointed value, to effect t

, such as current is

| eadi ng current
hi ckening to a

rod havi nthdirRiietg ofi gbditas & dtatd &HmBugheaHdus «ldraidaad rod product
is taken out . fromthe el ectrocasting tank, washed well w.th water and

dried. Degeritliatgih 19EEIqThd dfand i cuRddmen 24+ T8edBeildéadwiédher the
wre 9 s Mﬂ&d @%ﬁr@@hﬁ%@t%ﬁsiddf%%WS facjﬁifgergzca%nd Geperal |y,

t hose whic

ardly ssolve Iin chemcals a

ave high'tensile strength are

pul | ed orsgmuisieed/ outs whereas those which dissolve easily in chemicals are
subjected to djssolving. I.n the case of_.irqn or. an all t hereof, for
exanpl e, the \%¥ es%t'?%r?q e SE NG th & rté"feegé‘?]rf&rh%e}ﬁq O%ri'tf‘ gﬂ‘qjesr .

el ectrocagdnir ) sti@rviesd ouis taueideedtddiakeni e ofaddte wire 9 into a
rod, the wire 9 nay be pulled out. In the case of the plastic wire

subj ect edi e @rRktY of el Prathodng destri bed above, it can be treated
SRt . CESLIT DO ¢ | noe q
| Kew se S %Kex? EBSSLEELL "‘.‘u{&ll#lﬁnﬁlgé?c@ﬂfﬂ o if}% Woxbc{}ﬁ pLeferre

anong ot hers. rea

erring to the nmac ment ter

ing out of the

wire 9, tipeesescbitagt prddhictise caegdiel wubg ot exbd® $amnizhi g dhraeaarent
using a nunerical control unit, a ceq;griess fin'grgpgtnachined a cutter or

a pol i shihgiedative current only to t ower si

he section

19 to effect electrocasting with the electrocasting

solution 23 being at the liquid level as shown in Fig. 4.

Here, circulating speed and autorotation speed of the

holding jig 5 are suitably about 1 cm/sec to 1 m/sec and

about 10 to 500 rpm, respectively.

A 0.125 mm-diameter SUS304 wire having a perfectly

circular cross section was taken and set on each

electrocasting holding jig 5 under high tension with the

aid of the resilience of the spring, as shown in Figs. 3

and 4. After the thus set wire was washed with water and

degreased, it was dipped in aqueous solution of a mixture

of Nikkanontack A and B (NIHON KAGAKU SANGYO CO.,

LTD.) at

ambient temperature for 10 minutes, followed by treatment

with a releasing agent and washing well with water

Meanwhile, there was prepared a tank containing an

electrocasting bath based on nickel sulfamate having been

subjected to high-speed filtration with a filtering

accuracy of 1 um'using nickel balls as a positive
electrode and warmed to 50 x 2°C.

Then, each holding jig 5 was connected to the

electrocasting apparatus with the coupling 21 to carry out

electrocasting with a current density of about 6 A/dm* for



.machine. In the case where a wire 9 soluble in a chemcal is used, there
.may be enployed a nethod in which a rod-shaped internedi ate product is
formed and then cut into pieces roughly to a predeterm ned | ength, and then
the wire 9 in - 16 each piece is dissolved, followed by machi ni ng using
a nunerical control finishing machine after confirmation of presence of a
]E_hr ough hqhetﬁd}\ﬁ_s,eﬁféh R @fpére Goud rilamemd die?gmﬂémmmmahd piaR@es are subj sct ed
irst to en_di ssol ution of the e.9. [ as shown
in Fig. 7, %hgﬁggﬁgeggg&gggﬂ an elliptical or r%hﬁdaglggﬁggggg%?ﬁa tank 10
cont ai ni ngpaesipace 100pepmnghd3tahafianguaesRapeisices| af trod-istapetier shape,
in which rectangular pole-like titanium baskets containing nickel balls and

|
cont ai ned 'FA*FAI FEECEL OFRSEr PERPSYEFSdB3Y40Rs 3 BYFEARFY Sy mehfE fr anged

along an ipper Wabl mdla el an QwledageahlendZnWolrh 400 alealkange tha carry out
el ectrocasting under one-way jet flow of "an el ectrocasting sol ution

suppl i ed iR RE Ghenbiekedz Padd S3@susi MGIGHE VEr SARECETPdRpSrg9asuch as
circul ati %%is@&rl% and fi Rl RIS $9 .25 10 géff&t%& ?{]dtﬁg! tate the

el ectroca ng sol ufionin the éFectrocastiing tan i zation of this
met hod caniisaleve rt hemotgnéreisiconrdl oireaitrers stthate cdlue twomda se miithamnent i s
contam nated with the noi sture and acidic gas to be generated by air

agi t at i on %&fd 7é&Ferdurte Yagi M8y i GRdofthene Werec fE6€adthiony PEGIHI90ATHi t h
extrene e3gsg; %wge%rlﬁe@mﬁﬁq% 'a;o@sg-sg%éi%&%'.t' ve el ectrodes 4 may be

arranged along the 1nrer roun rocasting tank 10 contai ni ng
in the center TaudneEdriatrodammopace: Weensilig) a30.4 Anreamtegvad si S

i nt er posed between a.su rtin | at.e 34 and base 35, and the holdin
e B b o Btk and it Fh o O Rudd” ok it I aa | o

turned at @ﬂl%eﬁpeﬁﬂ-ma%himc%wﬂ&riéﬂﬁeﬁﬁtﬂ% piaided,i ofbd N the di ameter
of the resulting products can be reduced, and agitation of the

el ect r ocast¥amplso| (itdh ac &7 nd sHxgiss (A URE 1t e Gttt las of fitHeshiagk itsel f.
- 17 IN ; I L] T t q. i Vi e
const i tu%@&%céﬁﬁdéfcﬁol\%{&%réeﬁ%%ﬁﬁ :@2% {hi %ﬁﬁ&ﬁn}'%r@rng occurs

in the el eotd doast JEmophictcst fOrffedumusiongyivet MU viiypes fndedles lake can

readily clgar, the extrenely strict center hole accuracy (acceptable
decenteri n%tnlsﬁl.eé»i é?.ﬁ?)d,eucatr%‘ internedi ate rod products having perfectly

circular cross meCtd Qs caN Mg oiained afd eledde Rl €dBPEASIHd Y treat ment.
In addition, variation in the dianeter of the products can be reduced.

Accor di ngl§zesqofragnldeqentenibyy oh hples AR RIRTIR 3RRIP AL s2%®p can be
r educed nogﬁpéyedp e éror&lhee ?ﬁ%d‘%% and yield of the products can be
e mar e e

i nproved on aw gi n and ectrocasting work environnent can be
i nproved sinmul taneously.

Second embodiment

Fig. 5 shows an electrocasting apparatus according to
another embodiment of the present invention, showing a
case where the holding jig 5 makes autorotation only but
does not circulate.

The wire 9 is set on the holding jig 5 in the same
manner as in the first embodiment and undergoes only
autorotation inEegrally with the holding jig 5 with no
circulation.

Meanwhile, the apparatus in the second embodiment is
composed essentially of an electrocasting solution 3, a
positive electrode 4, holding jigs 5, negative electrodes

8, an electrocasting tank 10, a holding jig rotating motor



- 18 CLAIMS 1. A nethod of manufacturing a ferrule, conprising the steps
of carrying out electrocasting in an electrocasting tank 10 using at | east
one wire 9 such as of a nmetal or a plastic as a nother die set in a holding
jig 5, and renoving the wire 9 fromthe resulting el ectrocast product,
wherein el ectrocasting is carried out Winder rotation of the wre such as
stoppi ng automatically electrocasting at the stage that anpere hour neter

| eadi ng cynrent pbak gbechr aepsieinogr mdesi gnat e5,apRo5NbedaNal Hesyhile it is
mai ntai ned static in the | ongi tudi nal direction. 2. The nethod o

manuf act ufixgng Berpgtaracedrdi Aget olerararastimer e tden e} e#as ocasti ng
treatment | rri i I .rocasting.ta unde rotation
of the.wi PS5 ogither 6 P oFRERATaiAG [ 505 MABSHer Aoutarca

manuf act uraingg sa ifretedul eTaceni di 8gate, Chatbrdcpheterént heael €cdroeast i ng
treatnment is carried out in the electrocasting tank 10 under autorotation
and ci r culi&t iPoedf- RS thiCrte o F@@@Fﬁer%ﬂqpﬁst%@ehBPéFﬁQVFiﬁlSFtEPd?he

met hod of JTaniy aGUneRE t3 VPl R & MY cEledl Bbla9f &r Whgrein the
el ectrocasting treatment is carried out under autorotation of the wire 9

and al so WedelingotidigisoR ofast ke cemtsiary  eltegatdeas wilig taek wadtbontai ni ng a
positive el ectrode 4. 5. t hod, of uf acturi ferru ccording to
:ﬁé%er'%% respe%igie Ve gthSF?BS F?Ea 108 8¢t ELE ggl%l

Claim1, or 4,” herern el*ectro n satment °rs-cartred-oat under
aut or ot at ijaiy Afotdteny m>tdt agethsy tMdnsnitedwlttiragighl ghe belttha2

el ectrocasting tank, and the treatnent. is stopped automatically at a stage
when a amfdt® PHEEHS 22 U tha MRl d iGTe SoCMRE FEUitey Hricgs

detect's a predeliiy Md-uALLROWS VA Ur A%l achiawa ff aapiar control of

products t'o be manufactured. 6. The nmethod of manufacturi'ng a ferrule
accor di ng aw-Q@clianion Dforthe hihatigian FHL gl rectwhaneasntwhen upplied from a

rectifier | . 'ig ﬁ: 7, T t.hod. gf. fagturing a ferrule
accordi ng f%é%g%%ﬁ%ﬁe% : hf,u% J;afngeE JY/%earccei{lne t Q:Pe‘ %éedi ng jigs 5 are
arranged ese ¢l Séendtfrprtdenpast tiyesdm@edd.ode 4. 8. The net hod of
manufacturing a ferrule according to Claiml, 2, 3, 4, 5 6 or 7, wherein

the el ectrocastiMgy $rEHTRIAS FRE AT Tt iR orESRRF j et f1ow of an

el ect r ocasé gy Sient | 0 SRR {4 oM arpOZZd £ 3 afhA i FHUl ating punp or
a filter punp into a electrocasting solution contained in the

el ect r ocastpgdiment 10 The &9 stidisler cllemta caied dagdist sed echiedellédemdsast i ng
e a . S AREREE Ry Mo Monf e S mg T e o
balls made of such materials is (are) suitably used.
It is desirable that the positive electrode 4 1is
located at the center of the circular jig fixing structure
26 to be substantially equidistant from all of the holding
jigs 5 to obtain a constant electrocasting rate, a
constant diameter and to complete the electrocasting
treatment substantially simultaneously in all of the
holding jigs 5. However, the location of the positive
electrode 4 is not limited to this position, but a
pluralitylof poSitive electrodes 4 may be arranged, for
example, along the wall of the electrocasting tank 10.
In constitution of the second embodiment, it is
desirable that a watthour meter 24 is used per holding jig
5 and that a small-size rectifier is used per holding jig

5 so as to facilitate current control. However, the
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electrode and warmed to 50 + 2°C, as shown in Fig. 5.
Then, each holding jig 5 was connected to the
electrocasting apparatus with the coupling 21, and the
autorotation speed of the jig 5 was set to 70 rpm. The
wire and the nickel balls were used as the negative
electrodes and as the positive electrode respectively, and
a small-size ampere hour meter was attached to each of 22
holding jigs 5.
When electrocasting treatment was carried out
according to a technique in which one rectifier (max. 40A)
with a current density of about 2 to 6 A/dm’ is used, and

electrocasting is terminated automatically at the state of ampere hour
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10%& () - nickel electrocast products having an average diameter of
about 1.5 mm and an average length of 400 mm. There was
substantially no variation in the diameter among these 22
electrocast products, and they were free from biased
thickness and bending and had perfectly circular cross
sections.

Each electrocast product was slit on the
circumference at 40 mm intervals to form V grooves such
that the core wire remains intact, and the core wire was
pulled out from the product utilizing the phenomenon that
when the electrocast product is bent along the V grooves,
the electrocast portion is broken and the wire is not
broken, followed by machining of the resulting pieces, for
example, with a grindstone cutter, a centerless finishing
machine or a grinding machine to a diameter of 1.25 mm and
to a length of 6.50 mm to give MU type ferrules as
finished products.

The products manufactured as described above were
free from decentering of holes and were acceptable as

single mode ferrule products.

Third embodiment

Fig. 6 shows details of another embodiment according
to the present invention.

Meanwhile, }he apparatus in the third embodiment is
composed essentially of a jig fixing structure 26, a
holding rod 16, a free rotating section 17, a pulley 27, a
belt 12, an electrical insulating section 19, a negative
electrode spring 28, a coupling 21, a holding jig 5, a
spring 7, a wire 9 and a clip 22 and an ampere hour meter 24. The

holding rod 16 is
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free rotating section 17. The rotation of the belt 12 is
transmitted to the pulley 27 to rotate it and further to
autorotate the holding jig 5 through the electrical
insulating section 19 and the coupling 21. The holding jig
5 holds a wire 9 under tension between the clip 22 and the
spring 7. The electrical insulating section 19 is brought
into press contact with the negative electrode spring 28
to charge a negative current only to the lower side of the
section 19 to effect electrocasting with the
electrocasting solution 23 being at the liquid level as
shown in Fig. 4.

In the third embodiment, it is possible to obtain
single mode ferrule products free from decentering of
holes like in the first embodiment and to adjust the
ferrule diameter automatically.

Here, the autorotation speed of the holding jig 5 in
the third embodiment is suitably about 10 to 1000 rpm.

The wire 9 employed in the third embodiment is
suitably selected from metallic wires such as iron or an
alloy thereof, aluminum or an alloy thereof, copper or an
alloy thereof and a tungsten alloy; such metal wires
having on the surface thin solder plating layer; plastic
wires such as of nylon and polyester; and ceramic wires
such as of glass.

In the cases of plastic wires and ceramic wires, the
wire is essentially subjected to electroless plating such
as with nickel, silver or the like so as to impart
conductivity thereto on their surfaces.

The wire 9 is required to have high accuracy in terms
of the diameter, circularity and linearity. When the wire

9 is obtained by means of extrusion with a die, or when it
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The electrocasting treatment is carried out in the
apparatus as described above by supplying a direct current
with a current density of 4 to 8 A/dm* for 10 to 20 hours, suchas
current is stopped automatically at the stage that ampere hour meter, leading current for
electrocasting, designates appointed value, to effect thickening to a rod having diameter
of about 0.8 to 2.8 mm. The thus obtained rod product is taken out. from the electrocasting
tank, washed well with water and dried.

Depending on the kind of wire 9 selected, it is
decided whether the wire 9 is pulled out, pushed out or
dissolved with a chemical. Generally, those which hardly
dissolve in chemicals and have high tensile strength are
pulled or pushed out; whereas those which dissolve easily
in chemicals are subjected to dissolving.

In the case of iron or an alloy thereof, for example,
the wire 9 is treated with a releasing agent, and after
electrocasting is carried out to effect thickening of the
wire 9 into a rod, the wire 9 may be pulled out.

In the case of the plastic wire subjected to
electroless plating as described above, it can be treated
likewise.

A stainless steel wire, which is an iron alloy, is
preferred among others.

Referring to the machining treatment after pulling
out of the wire 9, the resulting products can be subjected
to finishing treatment using a numerical control unit, a
centerless finishing machine, a cutter or a polishing
machine.

In the case where a wire 9 soluble in a chemical is
used, there may be employed a method in which a rod-shaped
intermediate product is formed and then cut into pieces

roughly to a predetermined length, and then the wire 9 in
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each piece is dissolved, followed by machining using a

numerical control finishing machine after confirmation of
presence of a through hole in each piece; or a method in
which such pieces are subjected first to machining and
then dissolution of the wire 9.

Meanwhile, as shown in Fig. 7, there may be used an
elliptical or round electrocasting tank 10 containing a
space (opening) 30 having a shape similar to the outer
shape, in which rectangular pole-like titanium baskets
containing nickel balls and contained in polyester fiber
electrode sacks, respectively, are arranged along an inner
wall 31 or an outer wall 32 with no clearance to carry out
electrocasting under one-way Jjet flow of an electrocasting
solution supplied from one or more nozzles 33 using one or
more pumps 29 such as circulating pumps and filter pumps
so as to circulate and agitate the electrocasting solution
in the electrocasting tank. Utilization of this method can
solve the conventional problems that the work environment
is contaminated with the moisture and acidic gas to be
generated by air agitation and can ensure agitation of the
electrocasting solution with extreme ease.

Further, as shown in Fig. 8, positive electrodes 4
may be arranged along the inner wall of a round
electrocasting tank 10 containing in the center a
concentric round space (opening) 30. A bearing 36 is
interposed between a supporting plate 34 and a base 35,
and the holding jigs 5 are autorotated while the tank 10
placed on the bdse plate 34 is turned at a low speed. By
employing this method, variation in the diameter of the
resulting products can be reduced, and agitation of the
electrocasting solution can be assisted by the rotation of

the tank itself.



- 10%& ()-3+109%¢& () - bdcdj dkeh k! k"k#krdVH 10b 10b 1000 1000

1000 | 109%00% ()-1!!10%00% ()- 1! 1096& ()-1: 10%0% ()- 10b#k*KkCktknn nnnxmbCl
10b 10b@ 10%@ ()- 100 100 100 10%% ()- 109%0% () - Ym

10%08' () - &10%0& () - nnoCpqqr } [ 9mbC! 10131!7 & 109@g& ()-! 109@@ ()-3'0

INDUSTRIAL APPLICABILITY

In the present invention having the constitution
described above, neither biased thickening nor bending
occurs in the electrocast products formed using metal
wires and the like can readily clear the extremely strict
center hole accuracy (acceptable decentering: £ 0.5 um),
and intermediate rod products having perfectly circular
cross sections can be obtained after the electrocasting
treatment. In addition, variation in the diameter of the
products can be reduced. Accordingly, not only the labor
in the subsequent machining step can be reduced notably,
but also the quality and yield of the products can be
improved on a wide margin and the electrocasting work

environment can be improved simultaneously.
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1. A method of manufacturing a ferrule, comprising
the steps of carrying out electrocasting in an
electrocasting tank 10 using at least one wire 9 such as
of a metal or a plastic as a mother die set in a holding
jig 5, and removing the wire 9 from the resulting
electrocast product, wherein electrocasting is carried out
under rotation of the wire such as stopping automatically electrocasting
at the stage that ampere hour meter leading current for electrocasting, designates appointed
value while it is maintained static in the longitudinal direction.

2. The method of manufacturing a ferrule according to
Claim 1, wherein the electrocasting treatment is carried
out in the electrocasting tank 10 under autorotation of

the wire 9 together with the holding jig 5.

3. The method of manufacturing a ferrule according to
Claim 1 wherein the electrocasting treatment is
carried out in the electrocasting tank 10 under
autorotation and circulation of the wire 9 together with

the holding jig 5.

4. The method of manufacturing a ferrule according to
Claim 1 or 2, wherein the electrocasting treatment is
carried out under autorotation of the wire 9 and also
under rotation of the entire electrocasting tank 10
containing a positive electrode 4.

5. The method of manufacturing a ferrule according to
Claim 1, 2 or 4, wherein the electrocasting treatment is
carried out under autorotation of the wire 9 together with
the holding jig S in the electrocasting tank, and the

treatment is stopped automatically at a stage when a ampere hour meter
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attached to one of the holding jigs detects a
predetermined watthour value so as to achieve diameter

control of products to be manufactured.

6. The method of manufacturing a ferrule according to
Claim 1, 2 or 4, wherein a direct current is supplied from

a rectifier per holding jig 5.

7. The method of manufacturing a ferrule according to
Claim 1, 2, 3, 4, 5 or 6, wherein the holding jigs 5 are

arranged equidistant from the positive electrode 4.

8. The method of manufacturing a ferrule according to
Claim 1, 2, 3, 4, 5, 6 or 7, wherein the electrocasting
treatment is carried out under one-way jet flow of an
electrocasting solution supplied from a nozzle 33 of a
circulating pump or a filter pump into a electrocasting
solution contained in the electrocasting tank 10 so as to
circulate and agitate the electrocasting solution in the

electrocasting tank 10.



