10243 Pl ating apparatus The present invention relates to a pl ati ng

paratus, and nore particularly,

j ects such as IC lead frames and ot her objects in the formb5.

.an apparatus for automatically plating

C

rips. In plating objects to be plated such as IC |ead franes and o |
objects in the formof strips, it requires sinultaneous plat| él
objects to be plated in order to enhance 10. efficiency. ProceSS|ng

speed of the plating is determned in accordance with the treating speed of
t he whol e processing |line including such as | oadi‘ng; pre-treatnent,
plating, after-treatnment and unl oading. - Several types of plating

apparatus 15.
present invention,

obj ects to be plated,

of 'this kind have been conceived and enpl oyed, however,

t he processing speed of the whole Iine is conparatively slow. Prior to the
the inventor proposed a plating apparatus to efficiently
20. carry out automatic plating operation of conveying and plating
aligning and locdtirg a plurality of objects on a

carrier which is handled as a rack (Japanese patent |aying open no:
99127/81; U.S. patent no: 4,318,793).  -2- According to the above

proposed pl ating apparat us, theP:
conpared with the conventi onal

10,

15.

20.

The present invention relates to a
plating apparatus, and more particularly, an
apparatus for automatically plating objects such
as IC lead frames and other objects in the form
of strips.

In plating objects to be plated such
as IC lead frames and other objects in the form
of strips, it requires simultaneous plating of
plural objects to be plated in order to enhance
efficiency. Processing speed of the plating is
determined in accordance with the treating speed
of the whole processing line including such as
loading, pre-treatment, plating,. after-treatment
and unloading. Several types of plating apparatus

-of this kind have been conceived and employed,

however, the processing speed of the whole line
is comparatively slow. _

Prior to the present 1nventlon, the
inventor proposed a plating apparatus to efficiently
carry out automatic plating operation of conveying
and plating objects to be plated, aligning and
iocating a plurality of objects on a carrier which
is handled as a rack (Japanese patent laying open
no: 99127/81; U.S. patent no: 4,318,793).

gt i s i ncreased substantially



: pl.ating apparatus, ‘whereas further acceleration 5. of the processi -

speed cannot be obtajned since it enployed a carrier to convey the obje tgg?_

to be plated. The object of this invention is to provide a plating _ '

appar at us whi eh enabl es accel er- 10. ation of automatic plating with

enploying a plurality of rollers instead of a carrier as well as

new y- desi gned | oadi ng devi ce which conv%ys plural objects to be plated to
ie assenbly line at a tine. 15. = = The above nentioned and

A=y

ot her objects, advantages,_features'and uses wi Il becone nore apparent as
t he description proceeds, when considered with the acconpanyi ng draw ngs,
I n which:- 20. Figure 1 is a diagramatic perspective view

showi ng an enbodi ment of plating apparatus according to the present

invention; Figure 2 is a vi %f@g tk.ac S ' ag;
Ffegure 3 is a diagrammatic 3&%&%5 ag%[g%'r%F%eFQB?gpﬁgﬁg gﬁ?%%?ﬁg rollers
group as wel | as fappanadiuser sherpwcessing speiedgdsmincreagedw of engagi ng

rollers form ng ofgfiradn3ld1a dbin?é% BWith the conventibngdre 5 is a .
di agrammatic side view of t eﬁﬁorr spé%di%g parF gf the striking process of

pre-treatnent app®ating Arparatys,s wvherses fuaitheraeselersddononal

5. of the processing speed cannot be obtained since
. it employed a carrier to convey the obJjects to
-be plated. '

The object of this invention is to
provide a plating apparatus which enables acceler-
10.  ation of automatic plating with employing a
- plurality of rollers instead of a carrier as well
as newly-designed loading device which conveys
plural objects to be plated to the assembly line
| at a time, B | - |
15. - The above mentioned and other objects,
advantages, features and uses will become more
‘apparent as the description’proceeds; when
considered with the accompanying drawings, in
which:~ | e N :
20. Figure 1 is a diagrammatic perspective
~ view showing an embodiment of plating apparatus
according to the present invention;

s | ' Figure 2 is a view of moving track of
suction pad:; N o - _ - N
e 25. - . Figure 3 is a diagrammatic view of tapered

rollers forming aligning rollers group as well
as flat rollers; - :
~ Figure 4 is a diagrammatic view of
engaging rollers forming of feed rollers group;
30, . Figure 5 is a diagrammatic side view of
the corresponding part of the striking process of



fEM/of the plating device; and Figufe 7 is a diagrammatic perspective
viiew of unl oadi ng apparatus. The detail ed description of the

venrition will -be made referring to the illustrated enbodi ment. This o
| ati ng apparatus is conprising | oading apparatus 1,.pre-treatnent
apparatus 2, plating 10. “device 3 which injects plating liquid to carry

out plating, after-treatnent apparatus #, .and unl oadi ng apparatus 5 in thez xf
order of direction of conveying obj ects to be plated 6 as indicated by
arrow A. The | oading apparatus 1 is mainly provided 15. wi th deck 7

which prelimnarily aligns and | oads up objects to be plated 6 (in the

il lustrated exanple, IC lead frames in the formof strips), and vacuum .
apparatus 8 which reciprocates between the said deck 7 and aligning rollers
of the pre- 20. pre-tresmtmemt agygmratuss; 2 which will be described after.

The vacuum apparatus 8 is r0, | £UE | ¥

| ocated at the end of mvﬂ%‘ﬁ%ﬁ Jl% Wl nect ﬁ%%%ﬁ(@{hand :

li nk nechanisnlﬂﬁﬂwuﬂﬂithﬁtpﬁatmngiQQKI¢Qm padri® to 25. reci procate

‘Wi th arc-shaped tracks of g s Ysg ﬂﬂ%ﬂ g; ,ﬁééﬁ% on of arrow
us nc e

B). Process of the pre-treathent apparat processes of , &
for exafpl e, el c6t9%IqE ilRading ATRATSYN ng with wat er, striking

and washing with water, anthédétailedVdbddieipich WL ﬂ'{@aﬂﬁ’%ﬁtﬂpar atus 2
I's provided _wfhl be made referring to the illustrated embodiment.
This plating apparatus is comprising loading
apparatus 1, pre-treatment apparatus 2, plating
10. device 3 which injects plating liquid to carry out
plating, after-treatment apparatus &4, and unloading
apparatus 5 in the order of direction of conveying
objects to be plated 6 as indicated by arrow A.
_ The loading apparatus 1 is mainly provided
15. with deck 7 which preliminarily aligns and loads
up objects to be plated 6 (in the illustrated
example, IC lead frames in the form of strips),
and vacuum apparatus 8 which reciprocates ‘between
the said deck 7 and aligning rollers of the pre=
20. treatment apparatus 2 which will be described after.
The vacuum apparatus 8 is mainly provided with
suction pad 12 which is located at the end of movable
duct 10, 11 connecting with blower 9, and link
mechanism 13 enabling the said suction pad 12 to
25. - reciprocate with arc-shaped tracks of reverse U-
shaped form (in the direction of arrow B).
~ Process of the pre-treatment apparatus
2 includes some processes of, for example,
electrolytic de-greasing, washing with water,
30. striking and washing with water, and so on. And
the said pre-treatment apparatus 2 is provided

I"

. 2



.mnth al i gni ng roIIers group 14 which is located at the inlet portion and

“also is provided wth-

feed. rollers group 15 which is located in the insi

(2

tthereof (see Figures 1, 2 and 3). The 5. aligning rollers group 14 is

_formed with a nunber of units each conprising a pair. of

right and left

tapered rollers 16 with a flat roller 17 between them. These units are

arranged in parallel rows foll owi ng one gnother in the direction 10.

Thdicated as arrow A. Each row includes a nunber of units corresponding

with that of objects to be plated 6 which are aligned and | oaded on the

deck 7. The feed roIIers group 15 is forned mﬁth a nunber of units,

each

.conprising a pair of upper and | ower_engaging rollers 18a, 18b,

whi ch are | ocat eYﬂlH’& dhianiey ?%%LIF%IWE)‘Q\W?]gl‘b

indicated as arr gy the edsllet OYoOLONANG 410 S
atigning rollers

appar at uses of elf%%‘gu Ol}?’t"é cg’a%u%rgés‘flﬁ’gc%nhs \/\bé?ﬁ?\%d w H

see Fig

¢t herleeate’ direction
Fokesq Ofithp ts as the

and 5@ Processi ng
W%ter whi ch are

| ocated in the ibssil@e othéreaf nesde t Bidudds of , p:!earﬁd eRf enthe@pparatus 2 are

t hose of _wel |

Expl ai ned* now re%m?“}n"ggt??ﬂ%%%e 5&%"6511?%% ‘g %’Bﬁér%tww Nurrer al

21 denotes partiof vabks em¢htcommttsdm@taqﬁamh|@ﬁ pigivi dendM th a pair of

upper and | ower
J nsi de 30.

%@% PLEYELL 1 P51 PLP Slﬁ?wmacé £ 'p&ﬂ&g pfl acently. And

e sal par i'ng tan caS|ng preve

ing striking

pl ating of the eh%t@@%mtth#mrolThﬁ%@ wnipbs rang appangedhdin ayvarablek up

rollers 24 and

lo.

15.

20.

25.

30.

rows following one another in the direction
indicated as arrow A. Each row includes a number
of units corresponding with that of objects to.
be plated 6 which are aligned and loaded on the

" deck 7. The feed rollers group 15 1is formed
with a number of units, each comprising a palr

of upper and lower engaging rollers 18a, 18b,

‘which are located in parallel rows following

one another in the direction indicated as arrow
A, each row inoluding'the'same number of units
as the aligning rollers group 14, (see Figures

1, 4 and 5). Processing-apparatuses.of electro-

" lytic de-greasing and washing With.Water which

are located in the inside of treatment tank 19

of pre—treatmeht apparatus 2 are_those of well

known types and they are not explained here.
Explained now referring to the Figure 5

is striking-apparatus 20. Numeral 21 denotes

- parting tank inlet and outlet of which provide
‘with a pair of upper and lower leak prcvcntlon
pipes 22 whlch are located adjacently. And 1n51de'
the said parting'tank 21, casing 23 preventlng

strlklng platlng of the equlpment of rollers, a

pair of upper and lower back up rollers 24 and




. ers for cathode 25 are | ocated. Nurer-al 26 denotes neshed anode.
_ qﬂ rring to the engaging rollers 18a and 18b of the said feed rollers
p 15 located in the above nentioned partiing 5. tank 21, the IomeLJ
18b is formed as being a groove roller shown in Figure 4
and is so designed as not to be in contact with surface to be plated 27,
that is, portion to be plated of the object to be plated.

engaglng roller

engagi ng 10.
which is slightl

“accordance with

y shorter than that of

the sort of the processes 15. I ncluding in the

pre-treatnent apparatus 2. Through the | oadi ng apparatus 1 and-the

pre-treatnent apparatus 2, plural

further conveyed

in aligned condi

-to the inlet 25.
device which is

as masking whi chasSbémge d&avelﬁéﬁiefugﬁ@wﬁ R Figuréf4ighgction
ul

aperture 30 of plating

10.

nozzl es
is so des1gned as no% tolbe in contact with surface

to be plated 27, that is, portion to be plated

of the object to be plated. The said engaging
rollers 18a, 18b are located in parallel with a
space which is slightly shorter than that of length
of the object to be plated 6. Additlonally,
numeral 28 denotes a duct'located at treatment

- tank 19 in accordance with the sort of the processes

15.

20.

25.

30,

including in the pre-treatment apparatus 2.
Through the loading apparatus 1 and the
pre-treatment apparatus 2, plural objects to be:
plated 6 in the form of strips are conveyed
consecutively to the plating device 3 and then
further conveyed to upper of top plate 29 of the
said plating device 3 as in aligned condition
through grab device which is not illustrated.
Upon the completion of the plating, the plural
objects to be plated 6 are conveyed to the inlet
of the after-treatment apparatus 4 through the

grab device which is not illustrated in the Figure,

As shown in Figures 1 and 6 the plating device 3
is mainly provided with the top plate 29 serving
both as masking which is formed with plural numbers

of injection aperture 30 of plating liquid, nozzles 31

The said

"rollers 18a, 18b arg I?caled in parallel with a space
ength of the object to be plated 6.

Additionally, numeral 28 denotes a duct |ocated at treatnent tank 19 in

objects to be plated 6 in the form of
strips are convepellepssfont cathyde o2 herel bocatedevi Nulesall 26en 20

2 BR Brdhed Bnbaty | o Rafbrhiie R e oAFEE “Dpon i ne

conpl etion of theoplersniBattmedpl8badfothecssid oféed proilker$ are conveyed

TP/ 17 Loof kb, 1h RO EBbvEMERELNned DA BN, oo”1%nd o

the plathang devi tank 2%, r’rﬁhﬁl;'O‘ﬁeﬁvﬁﬁﬁﬁgmhr@%erdbablh&efmgérw ng bot h

P



"-6- serving-both as anode faced to injection aperture 30 and a pressur
plate 32 which is noyable both in upper and | ower directions pressing
-oQchts to be plated 6 to the upper surface of the top 5. pl ate 2%:
Nufferal 33 denotes a wire which is stringed on the upper side of the top
plate 29, and the objects to be plated 6 descend -in-"a condition of being

"l oaded on the wire 33 by .the flexion of re 33 in accordance with the 10.
deéscendment of the pressure plate 32~ ﬁﬁ the plating part of the obj.ects
to be plated 6 are positioned in accordance with the injection aperture 30
of the plating liquid. When the pressure plate 32 ascends and returns,

t he said 15. wire 33 renoves the objects to be plated 6 fromthe top
plate 29 by its own tensile force. Nuneral 34 denotes pressure cylinder

~whi ch noves upwar ds%tb%d argotah%ra té}% E\%esigge%ﬂloit M ocessi ng

of* the after-treatne appara S SOITe p ocessSes in the
treatnent tank 35,3G m@mmessum: ®late 32 Mh igagoviedple bethure water
and drying and so Q) .uppdy drlte r@cstsg. R THe ar at us
4, aligning rollers }ghp not ustrated suc as 2Eu§ t he al i gni.ng
gol lers group 14 d¥°t R;r%t A pppen gwface ofc ey TR at the

i nsi de ofgthe tankyizbed eyl rol Immo% (dyﬁo-udé laswiqtee%iﬂplisas t he feed
éollers group 15 of t he eo‘{e tr_ﬁ}fenent ap Jé’frgiloﬁ 2Jégmaral 36
enotes a 30. M %’c s
and the objects to be plated 6 descend in a
condition of being loaded on the wire 33 by the
flexion of wire 33 in accordance with the
10, descendment of the pressure plate 32, and the
plating part of the objects to be plated 6 are
positioned in accordance with the injection
aperture 30 of the plating liquid. - When the
S pressure'plate 32 ascends and returns, the said
15. wire 33 removes the objects to be plated 6 from
the top plate 29 by its own tensile force.
Numeral 34 denotes pressure cylinder which mdves
"upward and outward motion of the pressure plate 32.
- Processing of the after-treatment
20, " apparatus 4 includes some processes in the treatment
| tank 35, for example, recovery, removal, washing
with pure water and drying and so on. In the

. inlet of the said after-treatment apparatus 4,
o : N aligning rollers group (not illustrated) such as
o 25. the aligning rollers group 14 of the pre~treatment

apparatus 2 is located and at the inside of the
tank 35 feed rollers group (not illustrated) such
as the feed rollers group 15 of the pre-treatment
apparatus 2 is located. Numeral 36 denotes a

30. . duct.  Further prdcéssing epparatuses for the



- said after-treatnment process can enploy the already known apparatus,
refore,; detailed explanation is not given here. As shown in Figures 1
7, the 5. unl oadi ng apparatus 5 is mainly provided with sloping \
i de plate 37 which slips off -the objects to be plated 6, curved guide

pl ate 38 | ocated on the upper part of |lower ends of the sloping guide plate
37 controlling the slip off direction of 10. the objects to be plated .
6, and contai ning box 39 which is | otat éd on the | ower. part of the said o
curved guide plate 38 and can contain the piled plural objects to be plated
6. The said sloping guide plate 37, curved guide plate 38 and cont ai ni ng

15. box 39 are provided in plural and are located in parallel in ‘
accordance with the nunber of aligned objects.. Nuneral 40 denotes the

Phe operation undBio: AL t8Fstbrrtn s braf st Rt b Ay HiBer o of the -
object 6 to be pB&readxlkngwy appgratussdthezdfdres detatized 7 is sucked to
the | ower side ogfkﬁgna%gbéggspﬁgt%%aﬁgﬂth Yethis pad 12. They are then

‘conveyed in the ectron | 1di cat e aS_arrow B with arc-shaped
track. Conpared with the c8fvehowBnan Epgurasud ARAwWRs chhehe vacuum s
?ﬁparaégﬁ (POP fhh%%bﬂ?hg?hPﬁﬁﬁé%ﬁg Bhissﬂﬁigm9 B?Svi&e&?ﬁi%ﬂuared track in
e ordér of asce nt, eral nov ng . scendnen
sgoggng gugde piate ggewhlgﬂ sgips oggethe obJjects .

to be plated 6, curved guide plate 38 located on
the upper part of lower ends of the sloping guide
plate 37 controlling the slip off direction of

10. the objects to be plated 6, and containing box 39
which is located on the lower part of the said
curved guide plate 38 and can contain the piled
plural objects to be plated 6. The said sloping
guide plate 37, curved guide plate 38 and containing

15. box 39 are provided in plural and are located in
parallel in accordance with the number of aligned
objects. ~ Numeral 40 denotes the partition wall

~ of the plate 37.
Followings are detailed description of

20. the operation under the present invention. The
plural numbers of the object 6 to be plated
already aligned and loaded on the deck 7 is sucked

to the lower side of the suction pad 12 kept by -
~this pad 12. They are then conveyed in the direction
25. - indicated as arrow B with arc-shaped track. ¢

Compared with the conventional apparatus in which
the vacuum apparatus (not illustrated) conveys
the suction pad in the squared track in the order
of ascendment, lateral movement ard descendment,

30. the track under the present invention is arc shaped




= 30. " the track under the present invention is arc shaped -8- and ( 227
consequently pronpt .and snooth | oading of the objects to be plated 6 can
h|eved Utilising its tapered shape, a pair of right and left tapered
_ lers 16 of the aligning rollers group 5. . 14 receives the plural
nunbers of the objects to be plated 6 supplied by the suction pad 12,
~positions their respective alignnment, wcogveys the plural nunbers of the
hjects 6 in parallel condition at a tinme horizontally through the flat 10.
rollers 17 in the direction indicated as arrow A, and feeds themto the
engaging rollers 18a, 18b of the feed rollers group 15. The plural objects
to be plated 6 are subject to various pre-treatnents while they are 15.
conveyed through the treatnent tank 19 through the above engaging rollers
18a, | 8b. | n t hendt cohisequpnéiysprompt ardnpitepthhdoadihigeof £hef or

cat hode contacts BB%e%QEe%osbge ggtﬁae OQhﬁCBethﬂ?eQE&ted ﬁ?%ﬂ§ﬁﬁﬁﬁh

anode 26 | ocated at “t'he botto
filled with strikil#g Gﬁﬁﬁrﬁé Bhéﬂ?d aspppri ef réshtoapdoleﬁ§ satlsfactory

striking plating, 0 sl 1K B t h t be pl ated
5. The pl ural othégfggth%%;BFatb g g?g hﬂﬂﬁh%g%vgoggbfg ﬁbePop pl ate

5. 539 of th quﬁFeﬁyeée Eepgurﬁﬁrﬁug SE?fP@aWh? obdecks %Pre 33 at a
time in aligned C@@dp&gﬁ@dﬁ&dsdppii@dsbylthetBQCWLbﬁ padby2pressure of the

eressure plate 32pB¥1@§%n% %he& r@sﬁ% %1%eC¥iiE%8en% -conveys the
- plural numbers of the objects 6 in parallel
condition at a time horizontally through the flat
10. rollers 17 in the direction indicated as arrow A,
and feeds them to the engaging rollers 18a, 18b
of the feed rollers'group 15.
The plural objects to be plated 6 are
subjeét to various pre-treatments while they are
15. conveyed through the treatment tank 19 through the
above engaging rollers 18a, 18b. In the striking
-process; for example, when rollers 25 for cathode
contacts the upper side of the object to be plated
6 the meshed anode 26 located at the bottom of the
20. L parting tank 21 which is filled with striking
plating liquid, supplies ion to prov1de satisfactory
- striking plating, i.e. copper striking plating to
the objects to be plated 6. The plural objects
~ to be plated 6 are then conveyed to the top plate
25, 29 of the plating device 3, more specifically,
on the wire 33 at a time in aligned condition and
descends with the wire 33 by pressure of the pressure
plate 32 by means of the pressure cylinder 34,
The plating part of the objects to be plated 6
30.  is positioned in accordance with the inje ction



ordanceé with the injection -9- aperture 30 for the-.plating |iquid

_e pl ating part of the. obj ecté to be plated '6 30. .is posi tioned in

pre the part to be plated is exposed and fixed under the pressure on theu
p plate 29 serving both as naski ng. The plating liquid is injected from
5. ° the nozzle 3 serving both as the anode to carry out plating, i.e.
partial silver plating, to the platingsfart of the objects to be plated 6.‘{1
- By ascendi ng and returning novenent of Ahe" pressure plate 32 and by
recovery of the wire 33, the objects 10.: to be plated 6 are now free
fromthe fitting condition with the top plate 29, and returned to the
original position illustrated in Figure 6. The plural objects to be plated -

are conveyed at a tinme to the upper part of the aligning rollers 15.

group (not illus I _ | t, .0f it f1erstreat nent

apparatus 4 by t#ﬁe&éﬁ‘g%e d@giaéogldn eﬁa\lﬁﬂé %%A]S”ége&l? o"fl}eers group (not *

i | lustrated) thearects haplafattis texposgd ansdl Hixed ludemithmwndi tion for
the after-treat | rgad ' SRR ST [ i red. Upon

conpl etion of tHe aﬁ"gémat rreﬁ??lg_%alc%t%\l%éerc% to.r}%é p| a{ 2%16 slips off on
the sloping gui deaghing. 37 Be Rlatingdiawid dgHniaatedkfromrtition walls
40 falling down {He thezAllé 5 tdarviry Bt LPrEHe | drfstid Ved Nsarey ved 25.

. gui de pl at® 38, and gi.najl is contai neag"di t he cqntal ni nqt box 39. In
case that the cdai %Bn!%k bepy PaTH %&%QFP %é?aof % &% ur al =
obj ects plating part of the objects to be plated 6.

By ascending and returning movement of the pressure
plate 32 and by recovery of the wire 33, the objects
10. to be plated 6 are now free from the fitting
condition with the top plate 29, and returned to
the original position illustrated in Figure 6.
The plural objects to be plated are conveyed at
a time to the upper part of the aligning rollers
15,  &roup (not illustrated) located at the inlet of
the after-treatment apparatus 4 by the grab device
not shown, and the feed rollers group (not illustrated)
then feeds the objects to be plated 6 in lateral
condition for the after~treatment in accordance
20. with each step required. Upon completion of the
‘after-treatment, each object to be plated 6 slips

off on the sloping guide plate 37 between a pair

of right and left partition walls 40 falling down ¥
in the direction which is controlled by the curved
25,  guide plate 38, and finally is contained in the - €

containing box 39. In case that the containing
box 39 is filled up with piles of the plural objects
to be plated 6, they are picked out.
According to the present invention, the
30, Oobjects to be plated can be carried out pre-treatment



- to be plated 6, they are picked out. According to the present inventiory, ;VQC
t he 30. obj ect's t,0 be plated can be carried out pre-treatnent - 10 - . -
nd after-treatnent in the pre-treatnment apparatus and after-treat ment
apparatus being conveyed laterally by neans of the rollers group instead of

a carrier as a rack, the plating is carried 5. out by injection of
the plating liquid, and the |oading is achieved pronptly by noving with arc’
shaped tracks of the suction pad of +hel@ac+um appar at us. The processing

speed of the whole line, therefore, can be increased substantially, 10.
which leads to efficient handling of automatic plating of the plural
objects to be plated in the formof strips such as IC |ead franes which are
difficult to handle. 15. 20. 25. 30. CLAI MS 1. A plating

¥l tancousl y | aBBRaREFeTTRVBGEmORENER: LhAGPRPNCr B CRONE APREF S EdBonce,
| oadi ng appar at Usgn8. after-gieatn€AtBppappnust béingptohvegedevi ce, after-
laterally by means of the rollers group instead
. of a carrier as a rack, the plating is carried
5. out by injection of the plating liquid, and the
o 1oading is achieved promptly by moving with arc
shaped tracks of the suction pad of the vacuum
apparatus. The processing speed of the whole
line, therefore, can be increased substantially,"
10. which leads to efficient handling of automatic
plating of the plural objects to be plated in the
form of strips such as IC lead frames which are
difficult to handle. - '

15.

20.

> 25.

30.



rieat ment apparatus and_unl oadi ng apparatus, the |oading apparatus

I'rel’udi ng a devi ce which simultaneously conveys the objects to be plated on
e, the pre-treatnent apparatus and 10. after-treat ment
apparatus incarporating a conveyor

conveyor |in

i ni y dig
havi ng a sucti

deck in aligned condition,

o

oup of feed rollers and the plating device being provided

on 20. pad whi ch

suction pad to reciprocate between the deck and the conveyor |line of the

pre-treat nent
shaped form 3

| i ne incorporates @Hnunber of its ch_conprising a pair of right 30.
¥, 1aYqzpt e

and left taper

gPparatus wth an, arc shaped track 25. . of reverse U

. A BRI P B ARRR AL LY AHRPIH A 1 or clai m
2, wherein the gratinh@®fom]dd@s Nth reld efcrn WiMigripParHidd dde conveyor

St P RO I FEHVFIE

prising,,

*

C L

M S between t hiznm the hito Linwind esaneronst edigavd ey edgperatovs, f ol | owi ng one

SSRES SRS SRA, f O My (38D LSV 17 @

anot herin seq
nunber Of unit

10.

treatment apparatus and unloading apparatus,

the loading apparatus including a device which
simultaneously conveys the objects to be plated
on a chveydr line, the pre-treatment apparatus and
after-treatment apparatus incorporating a conveyor
line constituted by a group of aligning rollers

and a group of feed rollers and the plating device

- being provided with partial plating arrangement

15.

20.

25.

30.

which injects the plating liquid to carry out
the partial plating.
2. The plating apparatus as claimed in

claim i, wherein the said loading apparatus comprises .

a deck which initially aligns and loads the objects
to be plated, a vacuum apparatus having a suction
pad which lifts the objects to'be plated onto

the deck in aligned condition, and a link mechanism
which moves the said suction pad to reciprocate
between the deck and the conveyor liné of the
pre-treatment.apparatus with an arc shaped track

of reverse U.shaped form.

3. - A plating apparétus as claimed in claim

1 of claim 2, wherein the group of aligning rollers
forming a part of the conveyor line incorporates

a number of units each comprising a pair of right

and left tapered rollers with a flat roller located .

\ ..
wi 8 ¢ W

s
| i ne constituted by a group of aligning

.r?LLE;;/QQQ,a/grr///L .
W rtial. 'marrangement which injects the plating liquid to carry“.::;'
\ i al plating. 2.

_ The plating apparatus as clained

ein"the said | oadi ng apparatus conprises a deck which

ns and | oads the objgctsate Eesplated, a vacuum appar at us
obj ects to be plated onto the

and a |ink nechani sm which noves the said
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5. transverse to the d|rect|on of. conveyi ng in accordance with th
“nunbers of objects to be plated. 4. A plating apparatus as clai
\n,any of claing 1, 2 and 3 wherein the group of feed 10— .c..ers
formng a part of the conveyor |ine conprises pairs of er and | owe
engaging rollers.located in parallel rows foll omﬂ IH ﬂ'iﬁm[jﬁ lll n sequence
-in the direction of conveying, each rOM/conprls nits
%ﬂranged end to end in a direction 15. transverse to the di.rection of
conveying in accordance with the nunber of objects to be plated. 5.

A plating apparatus as clainmed in claim4 wherein the |lower rollers of each
pai r of upper and | ower engaging rollers form ng the 20. group of feed
rol lers are provided with grooves preventing contact of the ptating part of
the objects to I us . a | Iy din claim
1 wherein a paI’B)I ézlmaﬁa&hr?gﬂ’de\}-ihge ré'lt% %I %tal%%%%td in § g? Sg;il’l ki ng .
pl ating deV|ce|npwanﬁmmknwuygngmqﬂaﬂpehe@rumngegyemcas1ma¢heng which is
formed with plur, [ reYal=I AN q&*p zzl es serving
bot h as anode fodraiIiéﬁ'reyll%?;At eog?l on oe tnt(:gs Iat| ng Qol"ip \fﬁi’ngnh%are | ocated in
.accordance 30. numhgxn e Iﬂ?%ﬂﬁd@ﬁrﬁ@ﬂﬁdoﬁn@ftphé éﬁ BnPd&.CEAon  aperture

Jof the m.ating lireisheand & Press disedd idhne oficoh ngove i n upward and
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plated.
4. A plating apparatus as claimed in any.
of claims 1, 2 and 3 wherein the group of feed
10. rollers forming a part of the conveyor line comprises
pairs of upper and lower engaging rollers located
in parallel rows following one another in sequence
in the direction of conveying, each row comprising'
a number of units arranged end to end in a direction
15. transverse to the direction of conveying in
 accordance with the number of objects to be plated.
5. A plating apparatus as claimed in claim
4 wherein the lower rollers of each pair
of upper and lower engaging rollers forming the
© 20 group of feed rollers are provided with grooves
preventing contact of the plating part of the
objects to be plated. |
6. A plating apparatus as claimed in claim

s

1 wherein a partial plating device being located
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) 25. aftcr'striking plating device is comprising top

: plate serving both as masking which is formed

with plural injection apertures of_plating liquid,
nozzles serving both as anode for the injection

of the plating liquid which are located in accordance

- 30. with the under portion of the each injection
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plates which is located on the ugﬁen part of the |ower end of the said

7. A plating apparatus as clainmed in claim®6 wherein plural

£#) are stringed on tfiesaid top plate so that when the-.said pressure

¢/ descends, the said wires flex to the upper surface of the said top
e to be—positioned—the~objects 10. to be plated against the said

p

“injection ap ating liquid, while when the said pressure

-pl ate ascendﬁlmmﬂg H ” e said wires renove the objects to be plated
plate

fromthe top y it hei r*own tensil elforee. 15. 8. A plating
apparatus as clainmed in claim1l wherein the unl oadi ng apparatus conprises a
sl oping guide plate to discharge the objects to be plated, a nunber of
partition walls projecting fromthe said sloping guide in accordance with ¢
20. the width of the objects to be plated, a plurality of curved guide %

sl opi ng gui de t 8PESHUES ofh&bgi BARELE dPA¥AE] BR90P PRESEHFECTS to be
pl ated, and a ceniagienwhdchoxanhmoke2in upward khadatiednatrtihdilkewetiopart of

the said curved quide olajes (3,600 3B L53:8h H°cRRI Ggbs, 0 be plated.
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surface of the top plate.
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5. 7. A plating apparatus as claimed in claim

6 wherein plural wires are stringed on the said
top plate so that when the said pressure plate
descends, the said wires flex to the upper surface
of the said top plate to be positioned the objects
10.  to be plated against the said injecfion apertures
of the plating liquid, while when the said pressure
plate ascends and returns, the séid wires remove
the objects to be plated from the top plate by
their own tensile force.
15. 8. A plating apparatus as claimed in claim
1 wherein the unloading apparatus comprises a
sloping guide plate to discharge the objects
to be plated, a number of partition walls projecting
from the said sloping guide in accordance with
20. the width of the objects to be plated, a plurality
' of curved guide plates which is located on the
upper part of the lower end of the said sloping
guide to control the discharge direction of the i
objects to be plated, and a containing box which TE.
25. is located at the lower part of the said curved
guide plates to contain piles of the objects
to be plated.

30.



