2246791 Method of Plating Piston and Apparatus Thereof THI S-1 NVENTI ON
relates to a method of plating a piston, in particular piston-ring groove -
portion of a piston, and to an apparatus for perform fyr¥@ePFAatting 5

met hod. Hitherto, as is illustrated in Figure 4, a nmethod conventionally

enpl oyed for plating piston-ring groove_pqr;ion of. a piston conprises the”
steps of: hanging down a piston (b) into a plating tank (a) with a hanging -
menber 10 (c) attached to the opposite end face of piston head while -
putting the piston head downward; secuting the piston (b) with the iy

pi ston-ring groove (metp%abwwaeﬁd;%m %n&'xﬁfé’f‘us Ofhe $EJEVAYS;
provi ding periphery - Ve whi | e
provi ding the 15 piston (b) with cathode-(f); plating one surface of the
pi ston-ring groove (d); taking the piston (b) out of the plating tank;
hangi ng down the pispas(binvBiieIbRe PéBitog ik aaf hetho@atdBcpilag inkRe a
pi ston to the hangi ng nmenber £€) in such a-manner ‘that the piston head is
upwar d; and 20pisgbali Ndnt hpakedeulargpistbaseing t eopivet operitdigngr ofiveai n
the plating tank in the |like manner as the above. In the prior nmethod of
plating a pistplis@enperandnad admvappaxestuer , folherperioting etéveal ppabdbhgns
to be : ’ '

' 5 method.

Hitherto, as is illustrated in Figure 4, a method

conventionally employed for p};ting piston-ring groove
portion of a piston comprises the steps of:nhanging down a
piston (b) into a plating tank (a) with a hanging member
10 (c) attached to the opposite end face of piston head while
putting the éiston head downward; securing the piston (b)
with the piston-ring groove (d) to be kept in horizontal
direction or sideways; providing periphery of the
piston-ring groove (d) with anode (e) while providing the
15 piston (b) with cathode (f); plating one surface of thé

.piston-ring groove (d); taking the piston (b)-out of the

plating tank; hanging down the piston (b) into the plating

tank after reattaching thé piston to the hanging membe:

(C) in such a manner that the piston head is upward; and
20 plating the remaining surface of the piston-ring groove in
the plating tank in the like manner as the above. -

In the prior method of plating a piston as mentioned

above, however, there exists several problems to be
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- 2 - solved. That is, since the piston-ring groove is placed sideways,

hydrogen gas, inpurities,, floating matters or the [ike produced in the
pl ating tank may stay on the- plating surface of the piton-ring groove, then
percipitate 5 and stick to the surface, eventually resulting in serious
probl ens such as inhibition of even el ectrodeposition, generation of

pi nhol es, peeliing of plating Mor eovef”, because of the piston-ring

groeve placed horizontally, it is inpossible to forma plated | ayer of even
t hi ggness at &6lvedonc@hat bid h sppee & | piwtosdriagegralovieheigr phaeedand
thus it is obliged to performplating dividing into two processes first on
one surface, shdawaysthehyd¥rgenughsce dmmpuritaesng fheapisgomathttersf obhe
plating tank and inver- ting the position as nentioned above, which needs
very 15 tr 8hel eidee REPRUSRE tHkedhe nplating. tamkt meynostayi on sthe
necessary for anngortion left without plating to be masked and, in_such -
maski ng, ~ t herR1p§iRIf GREABFepPELILEM B LORTHING PEPAWER i ciren eptairhbaket o
be performed in_hori,- zontqé direction in garall | to the piston-rin
groove, 20 S0 ERAFE TGt TR { PRELRTS T nEYEPRDARI SRF it TRE 1 £F ne fous
verti cal dlreﬁ%bgfeggd éﬁght(%gor&ggigg%g%nyeaklCé%eglﬁéfgcéggéégbsition,
generation of pinholes, peeling of plating. Moreover,
because of the piston-ring groove placed horizontally,-it
o/ is impossible to form a plated layer of even thickness at
10 once on both upper and lower surfaces of the groove, and
thus it is obliged to perform plating dividing into two
processes first on one surface, then on the other surface
after taking the piston out of the plating tank and inver-
ting the position as mentioned above, which needs very
15 troublesome work and takes time a lot. .Furthermore, it is
necessary for any portion left without plating to be
" masked and, in such masking, there is a further problem of
&/. requiring a delicate manual work to be performed in hori-
zontal direction in parallel to the piston-ring groove,
20 which is more difficult than the work to be performed in
vertical direction and apt to bring about vertical dislo-
cation.
The present invention was made to solve the above-

discussed problems and has an object of providing a method

25  of plating a piston and an apparatus for use therein which



The present invention was nade to sol ve the above- discussed problehs and

has an object of providing a nethod 25 of plating a piston and an
apparatus for use therein which . - 3 - are free from production of
~defectively plated product due to sticking of hydrogen gas, floating

i mpuri- . ties or the like to_phston-ring groove of the piston.
Anot her object of the invention is to provide:-a 5 met hod of plating
piston and an apparatus for use therein in which plated |ayer of even
t hi ckness i's §p&nEde@nfboinhprpfactiod biwde fertlivedy gpllated prsdact idup
groove at once wi thout replacing the direction of the upper and | ower
surfaces i nvets editickimg iof whydnogeodaamd Eleabieg l@ateripdssi dmpuri-
formed. A further object of the invention is to provide a method of plating

mat eri al s,

a pi ston and wbesppar theslike toepiRsparinian oxeome ofatdhe Pistaf-ng can

be perforned

15 requi red wor kBnpthay PRiRcti &f atlreef LP¥ERALPY Pkt f

i
a

-
et

in vertical direction instead of horizontal direction t hus

In order to acconplish _the foregoing object, L% t he. met hod g&splfg}ruhé%

pi ston it accsetiede AFt Plaeing efnpiston an

10

15

20

25

an appara

therein in which piated layer of even thickﬁess_is formed
on both uppér_and ldwer surfaces of thé piston-ring groove
at once without replacing tﬁe direcﬁion of the upper and
lower surfaces inQertedlY, and in7Which anode_and cathode
are:simply formed.

A further object of the invention is to provide a

'method of plating a piston and an apparatus for use

therein in which manual 'masking can be performed in

vertical direction instead of horizontal direction, thus

required'works being simplified and efficiently performed
as a whole.

In order'to accomplish the fbregoing object, in the

method. of plating a piston in accordance. with the present’

invention, a pist_on is attached to-é_ cathode suspending
member in such aruﬁnner that pistOnering;gfoove_of the
piston is iocated in'vertical_diréction, then the piston
is soaked into a‘_plating liquid, and anode is, for
example, annularly 'broﬁided on outer periphery of the
piston-ring'grOQ?e portion to be plated. .

The apparatus for performing the mentioned plating

SPmeRra¥ide i e.



invention, a piston is attached to a cathode suspending 20 menber in
such .a manner that piston-ring groove of the piston is located in vertical

direction, then the piston is soaked into a plating liquid, and
anode is, for exanple, annularly provided on outer periphery of the
pi ston-ring groove portion to be plat adt 25 The apparatus for
perform ng the nmentioned plating - 4 - nmethod in accordance with the

i nvention conprises suppor- ting posts respectively €erected outside the

| ef f_and rightmethied dn acgoxdanget anidh cdiehotievernt Hen scomprisaspeuppor-
section each provided on upper end of each of the suppor- 5 ting posts;
an al nost T- sHelbg R@$E®dEesRepERVeAY AEeBEedPuEeide other deftsapduniehton
between the nentioned |eft and right cathode hql ders;_ a piston attaching .

plate fixed t F¥&%erOfcad PIPtINEatabr CAEPRER: iRHALTHt AEd/1RI2RE s inand
to which piston-ring grooyve is gttached in 10 sych a manper as to face
vertical ly: atPEiiomnGpsh RroYdde rr‘?@d"’é’i‘?e&t‘eﬁdd(?%ofeal% ‘bgspéﬁ- PERBOT-
T angemdnt ST BRESErSulh FREe By So0Rapatc cAthoRE, (fuake 1 mERbAE
mentioned aboyg, fhe€.MED: rod is mounted on between the mentioned left
and right cathode holders; a piston attaching plate fixed
to a vértical rod of each of the mentioned cathode
o/ holders, and to which piston-ring groove is attached in
10 such a manner as to face vertically; and an annular anode
formed on outside of the piston-ring groove.
In the method of plating a piston and the apparatus
of the above. arrangement, since the piston~ring groove
- faces in vertiéal direction as mentioned above, the men-
‘15 tioned hydrogen gas, floating materials, impurities and
the like produced in plating liquid move upward otherwise
precipitate without staying in and sticking to ‘the piton-
‘'ring groove. Furthermore, when attabhing a piston to the
cathode suspending member outside the plating tank énd
20 mounting the cross rod of the cathodé suspending member on
between the cathode holders, a cathode system is automa-
' tically established from the cathode holder to a piston by
way of the cross and vertical rods, whereby metal ion

dissolved out of the anode into the plating liquid preci-

25 pitates on the piston-ring groove surface to perform

. - J— . . - .
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15 tioned hydrogen gas, floating materials, inpurities and the |ike
produced in plating liquid nove upward ot herwi se precipitate without
staying in and sticking to the piton- ring groove. Furthernore, when .
attaching a piston to the cathode suspendi ng nenber outside the plating
tank and 20 mounting the cross rod_of the cathode suspending nenber on g
bet ween the cathode hol ders, a cathode systemis autonma- tically
establ i shed fromthe cathode holder to a piston by way of the cross and

vertical rodSplhmangby metal ion dissolved out of the anode into.the Jr
plating liquid preci- 25 pitates on the piston-ring groove surface*
to perform - 5 - Ipl &hiengrethed hef nelabingf appisitey and sthen apphratus

apparatus of the above arrangenment, since the piston-ring groove is

el ectro-pl at edf Wwhiel @bays mrrangsgrenfed sierei Ehel pistomerding grogwe aks age
of defective plating pertinent tqQ the prior nethod_and apparatus caused by

hi drogen gas, eifptEPrPéated| oxyide nteina sSUERGPAGY| n verd igaddoh- r i tRe

droove O8N begoucheotpaesul) Lhged D SRl Sl SR ALS BicTagl SYEL,
plating the 9&3%8@arg%%9%$E%¥%€%¥i%%ﬂsE@“%}Vﬁ&drdgen gas,.impurities,
floating materials staying in_the'piston-ring groove can
be overcome resulting in formation of a plated layer of
even thickness without pinhole_or_péeling. Thus, there is i,)
10 no need of plating the piston-ring g:OOVe divided into two |
processes requiring troublesoméf'reattachment_ of the'
piston-ring groove up side down, which means that the time
needed for attachment and plating are reduced by half.
Further; since the cathode system is formed Jjust by
15 attaching the piston to the verticél rod and placing the
cross rod between the cafhode holders, it is now possible
to attache the piston and the cathode simultaneously at
once. Furthermore, since-manual'mésking can be performed .-
iﬁ the vertical direction; dislocation in vertical posi-
20 tioning is largeiy prevented.fiAs a result, productivity
in entire plating work can be sighiiicantly improved.
" Other objects and advantages of the present inven-
- tion will become épparent in- the'~courée of following

déscription together with the aécOmpanying_drawings.



processes requiring troublesone reattachnment of the piston-ring groove
up side down, which neans that the tine needed for attachnment and. plating
are reduced by half. Further, since the cathode systemis fornmed just by 15
attaching the piston to the vertical rod and placing the cross rod between
t heicat hode holders, it is now possible 4@ -attache the piston and the

cat hode sinul tanegusly at once. _Furthernore, since manual masking can be

performed in the fGcording ta the invention thesedsiprevided, armethod foxplating a

tidni is |aj ' Ot g d Lyi i fre.plating
wor B can be BiashvedBiEtu’the stond' ofBttachifl 3 URsbl' ie'n YhrRighl W0 a1k
present i nvecathioden hanging anember asyxts ahat a yrobve 6P thecpiston isOoldcatedd
description together wth the acconpanyi ng draw ngs. 6-_ According to the
i nvention t h¥paically, said eathode-hangingmaembesheing analmast T-shape whighiis e

t f: at | [ t erlq .rod_o i er
Such that a Sned Coft f'tairdike Sriss Yd Fhvipga; bufficiBht JefgE N el
hangi ng nenbhorizentalydn antabong a-\-geaeve\bf cathadd platexsiarnd whith (s pidvidéd.oss

Varoove of - Bila banging ok and avered e astaiedyemically 3 gaersiedand a
vertical rodegf Ssid"CathiotR plath® beéthg VishupedOth longitudinal section and
arranged opposedly on left and right outside a pléting tahk; placing said
cross rod of said cathode hanging member on the cathode plates thereby
\,/ - forming a cathode system between said cathode plates and the piston; thus
performing an electroplating in said pIafing tank.

~ According to a further aspect of the invention there is provided an
apparatus for plating a piston comprising: cathode holders inside of which
cathodé plates each being V-shaped in longitudinal section and wired |
cathodically are arranged‘, and which are supported from under side of each
cathode plate by a V-shaped support plate through an insulating plate; said
~ cathode holders being mounted opposedly on upper part of supporting posts
erected respectively on left and right outside the plating tank; and a cathode
| hanging member which is almost T-shaped being formed of a bar-like cross
rod having a sufficient length to extend horizontally in a V-groove of cathode
plates in said opposed cathode holders and which is provided with a hanging
hook, and a vertical rod attached vertically to said cross rod; wherein a
piston attaching plate for attaching an end face of a piston to said vertical
bar is longitudinally attached, and said cross rod of said cathode hanging
member is placed' on the cathode plates, whereby a cathode s'ystem- is
formed between said cathode plates and the piston.



each of said cathode plates being V-shaped in |ongitudinal section an
arranged opposedly on left and right outside a plating tank; placing said
cross rod of said cathode hangi ng.nenber on the cat hode plates t her eby
form ng a cat hode system between said cathode plates and the piston;
‘perform ng an el ectroplating in said ptagi-ng tank. According to a further
aspect of the invention there is provided an apparatus for plating a plston
conpr|5|ng cat hode holders inside of which cathode pl ates. each being o
in.longitudinal section and wired cathodlcally are arranged, and;’"

S‘JLS&?& 2o chr ok %rgﬁ’efﬁgﬁf’aﬁﬁﬁéfﬁ%ﬂﬁ%“ BB ‘%ers\%”‘%%ed |
"eft and r1oREE N R”ﬁ“?ﬁe ki | RorEERRce; peig BeSibRhenaeNEs, A

T-ingpgﬂ geqhgfsamgar-llke cross rod having a suff|0|ent
| ength to extend orlzon y in a V-groove of cathode plates in said

opposed .cat hode hO'ﬁfQﬁrénd Wai G pefr O{8Vifededt 16na1 N2REhEIVARAK ofalthed

V- shaped

i s al npst

vertical

rod attached vertically to said cross rod;. wherein a piston

d
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i's Iongltudlnally attached, and said cross rod of said cathode hangin _
menber is plmmxhxmhéfﬁmceﬂhﬂda pl ates, whereby a cathode systemis formed"
bet ween said cathode plates and the piston. : In the drawings formn
part of the presentFiggpte- 2cdts om wechlgaﬂé rvefe@remi@-nmn%ltahg tihei gamieed
tolike A-A of Flgure 1; _
Figure 3 is a partialiy.Secti§Qal front view illust-
10. rating the apparatus in which two pistons are attached;
‘and . |
| Piguré:4'is=a_front'viéﬁ of a'piéting apparatus and
the method in accdrdanéé with tﬁé'ﬁtior.art.
Anuemb§diﬁent in accordanéé_with_the_p;esent:invenf
15 .tion .is hereinafter descriqu,'wiﬁh reference to the
accompanying'drawings; In-FigUreQ-; and 2, the cathode
holders 1, 1 are illdstratéd eaéh formed by laminating
plates such as 'subﬁtaﬁtially'"véshaped ‘holding plate,
inéulating piate, cathode '§1a£e  and supporting plate;
20 | | ' |

Moté specifically,' each cathode' hblder 1 comprises

.a '

holding. plate 4 of V-shape in se¢ti6n_fix¢d directly onto

the supporting post 3 right above,_ah insulating plate

of similar V-shape in éection'fixed ontd-the upper side

5
of



parts throughout the same; Figure 1 is a partially sectional front view of

the 5 apparatus of plating a piston and the nethod in accordance with
the invention; Figure 2 is a sectional view taking along the |line A-A of
Figure 1 Figure 3 is a partially sectional _front viewillust- 10. rating

t he ‘apparatus in which two pistons are -att@ched; and Fi gure 4 is a front
view of a plating apparatus and the nethod in accordance with the prior
art,. An enbodi nent in accordance with the present inven- 15 tion is

herginafter ddscrimeationed hodidingicelate dhe accempese nplhtan Mysof

In Figures 1 and 2, the cathode holders 1, ;1 are illustrated each, forned
by | am natingSimilar ¥pehapss 1’5u5%‘55h?!‘alfl’-ffedv %‘Hébeﬁ ehb‘lp@ieﬁfg sifet of
i nsul ating plate caiQﬁgﬁéPIate and orté glate Mor e

specifically, t “%H?I'ért“ich Fs2s agdpd) ﬁ‘i‘ﬂ@°ﬁFéE‘8 Rlgte

an'i el ati ng Llﬁ?ef%ﬁ%f s [ apbo® SRR tBR, e euethies fedopbe

side of 5 th%eﬂ??b éH“%EtﬁSéQ Bgatgl%te T%e é%fﬁg&gxghségﬁﬁfng6m8%ber

8 comprises the cross rod 9 being a bar formed so as to

have an enough 1length to be horizontally bridged over

betweeﬂ. the cathode holders 1, 1 provided on 1left and

./ right sides, and the vertical rod 11 formed so as to have

10 an enough length to suspend the lower half of itself into

the plating liquid 10 from the cross rod 9 downward.

Thus, a T-shape is formed between the cross rod 9 and the

vertical rod 10 of the cathode suspending member 8. The

piston attaching plate 14, to which an end face 13 in the

15 opposite side of the head side of the piston 12 is

attached, is vertically secured to the lower half of the

vertical rod 10. A suspending hook 15 is mounted on

" substantially the center postion of the cross rod 9

forming an inverted U-shape. It is preferfed thaf the

20 anode 16 is; for example, provided annularly on the outer
'periphefy of the piston-~ring grobve 17 of the piston 12.

As is illustrated in the embodiment in Figure 3, two

pieces of piston 22, 22 can be attached respectively to

the left and rlght of the lower part of the vertical rod

25 21 in order to plate these two pistons at once.

. - cem



simlar V-shape in section fixed onto the upper side of the nentioned
insula ting plate 5, and a supporting plate 7 of sinmilar V-shape in sectlon
fixed further onto the 5 nmenti ened .cat hode plate 6. The cat hode -
suspendi ng nenber 8 conprises the cross rod 9 being a bar forned so as to .
have an enough length to be horizontaldy-bri dged over between the cathode @
hol ders 1, 1 provided on left and right sides, and the vertical rod 11
formed so as to have 10 an enough length to suspend the | ower half of .
itself into the pl &i nganhyquappaventdm t @effeventr cembodimentisd. ofhuthea
T-shape is forned between the cross rod 9 and the vertical rod 10 of the =t
cat hode suspBREPRBtndmyentdonTeay; Beomader akihrup| deparsingo fgamhnthe end
face 13 in the 15 gpposite side _of, the head side of the piston 12

is attached, SP%r%ErFP@mQQPRﬁHﬁﬂ%RFQ§ythE I3wtP Rs tndenstocsk thal theq
10. A di hook t bst.ant | | h te t

of the or oss SPEARGLPEy ritfig BRET MLPEERAL ERaptie | (SHediAHT i dHRA ERe. 20
anode 1§ is, 6;§%e8¥ag9%§ptpégvhg?Qn%§ngkaQ5£ %ﬁﬁ ‘ﬁé&“éi HgLiphery of the

pi ston-Ting ve 1l the 277ASTTS rated i n.t he enbodi nent
in Figure 3, two pieces of piston 22, 22 can be attached respectively to

the left and right of the |lower part of the vertical rod 25. 21 in order

to plate these two pistons at once. :



As many apparently different enbodinments of the present invention may
be nade without departing fromthe spirit and scope thereof it is to bhe .
undérstood that the invention is not linited.to the specific enbodi nents 5
thereof except as defined in the appended cl aims. C:M!mm' mu"ﬁwu for
pl ating a piston conprising the steps Q_f'oa}ttachl ng a pf _ el 0 cal
rod of a cathode hangi ng nenber such tha! a groove of the piston is |ocated
vertically; Mat hode hangi ng nenber being an al nbst T-shape which is
forined of a I ke cross rod having a sufficient l'ength to extend
horTzontally in and along a V-groove of cathode plates and which is )
provided with a Handhmgetheskforplating acpistorncomptising she stepsof:i atsachingo
said cross rod, each of said cathode plates being V-shaped in |ongitudinal
section and agpistorytel aopgrticatirod of al cdthode haniging ntethbef Suéh ithat a'grobvek:

pl acing said cross rod of said cathode hangi ng nenber on the cathode pl ates

prston! (LTS OSIEL oy st it Ml i e
At ' | Si X . I nsi 0 iC
o hode ol nPmBSE At RIER RS foHRId 3 Fhpthke Rife< od Rawing,a suingient

[ ran , and which are supported from under.
cat hoql call Yenagrtﬁ t%rext_eﬂs q'uoriazontally in and alongpg V-groove of cathode plates and

which is provided with a hanging hook, and a vertical rod attached vertically

\_/ to said cross rod, each of said cathode plates beiﬁg V-shaped in longitudinal
section and arranged opposedly on left and right outside a plating tank;
placing said cross rod of said cathodé hanging member on the cathode
plates thereby forming a cathode system between said cathode plates and
the piston; thus performing an electroplating in said plating tank.

2. An apparatus for plating a pistbn comprising: cathode holders
inside of which cathode plates each being V-shaped in longitudinal section.
and wired cathodically are arranged, and which are supported from under

L side of each cathode plate by a V-shaped support plate through an insulating
plate; said cathode holders being mounted opposedly on upper part of
.supporﬁng posts erected respectively on left and right outside the plating
tank: and a cathode hanging member which is aimost T-sha'ped being formed
of a bar-like cross rod having a sufficient length to extend horizontally in a
V-groove of cathode plates in said opposed cathode holders and which is
provided with a hanging hook, and a vertical rod attached vertically to said
cross rod; wherein a piston attaching plate for attaching an end face of a

piston to said vertical bar is longitudinally attached, and said cross rod of



si de of each cathode plate by a V-shaped support plate through an
insulating plate; said cathode hol ders being nounted opposedly on upper

part of supporting posts erected respectively o Im ml Ilﬂt out si de the
pl ati ng tank; and a cat hode hangi ng nenber whi CHIl mll ped bei ng
formed of a bar-Ilke cross rod having auificient fengt ' t § eXtend i
horizontally in a V-groove of cathode plates in said opposed cat hode

a1 ached e R SIEhENbEE mibisberds IARELS B B colBle MG IR . ¢
2t ached” Feiiede xateguis tlimind bebyes said atnode plates gnd he'pistan, - 5 d'
cat hode hangi ng nenber is placed on the cathode pl ates, whereby a cat hode

system is for med3bd mathodafplating s pistonsubstantiallyas ﬂescmhed Bereln mdthhod of
-plating a piston substantially as described herein with reference to Figs.

1, 2 and 3 wifetdirceatec PFigsart;i 2 andr3nofthe. adholﬁmmglm'aﬁﬂhgﬁ.l ating a piston
substantlally as described herein with reference to Figs. 1, 2 and 3 of the

acconpanyi ng dr agi NApparatus for plating a piston substantially as described herein

with reference to Figs. 1, 2and 3 of.the accompanying d‘i-'aiwings.




