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GENERAL-PURPOSE LEAD WORKING MACHINE

- . BACKGROUND OF THE INVENTION

(Field of the Invention) - .

The present invention relates to a general-purpose lead.

working machine useful in perfdrming vérious working processes

5 such as lead forming in the fabrication of_ semiconductor
devices.

(Discussion of the Related Art)

The fabrication of plastic-molded semiconductor devices

e o

includes the steps of placing semiconductor'"chips- on to

10 leadframes, molding them with plastics "and performing the
necessary working processes such as resin removal, dam bar
cutting, lead tip cutting and lead forming. The lead working
machine is used at this post-die-processing stage to perform
lead forming and various other Qorking Steps.

15 The lead working machine is usually operated with more
than one die. The working operation is performed in two
different ways: in one case, the leadframe is worked as it is
tranéported in a strip form and piece parts are separated from
it at the final stage and in the other case, lead.cutting and

20 dam bar cutting are first conducted and then the product
portions are separated as piece parts from the leadframe and
transported to the bendiﬂg step. The primary reason for

adopting these two different methods of transport is as
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| eadf ranes, nol di ng
ncl udes the steps of phkacing sen1conductor chi ps on tol
LhGHIMAth plastlgs and<pérform ng the necessary morklng‘processes SUﬁh ?i-d
resin renoval, dam bar cutting, lead tip cutting and | ead fornlnq The fl
wor ki ng nachine is used at this post-die-processing sta (HABIS
form ng and various other working steps. The |ead workirg E.n
usual |y operated with nore than one die. The working o erat D5 y t
performed in two different ways: in one case, the Ieadfranedlf mﬁ{rf a?sthe
is transporgsx ds 2 ﬂrtﬂefeégéaaﬂe]? g‘{ﬁ elt a%tare Sef) rahspocted ia a
final stage and in the other case cut

strip form, a simple transport apparatus will do since the top

-‘-

and bottom rails of the leadframe can be utilized as transport

guides; however, with product portions that are not suspended

5 | from the top and bottom rails by meéns of hanger pins (i.e.,

pinch leads for suspending the packagés) or with products that

are suspended by means of hanger pins but which may drop during

transport owing to the insufficient strength of the pins,

transport of the leadframe for bending or otherwise working the

10 leads is sometimes impossible unless it is sépératqd into piece
parts. ) |

Figs. 19, 20 and 21 are illustrations showing the

.layout of a prior art lead working machine. Fig. 19 shows an

apparatus that performs working prbcesses up to the bending

15 stage as a leadframe in a strip form is fed consecutively with

pins inserted into the rail holes in the leadframe. 1In this

apparatus, the leadframe generally indicated by 5 is worked as

it is supplied from the left side of the apparatus into a first

die 7 and a second die 8 on a platform 6. A feed unit 10 which

20 allows the leadframe to be fed consecutively with pins inserted

into the rail holes is positioned parallel to the train of

dies. 1In the final step following the bending process, piece

parts 11 are separated from the product, transported from the

second die and replaced in a receiving portion 12. The
25 unwanted frame which remains after the separation of piece
_— T -2 -
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r. cutting are first conducted and then the produgt, portions are
ggg%?:ted as p?ece parngfron1the | eadf rane and transpﬁﬁted to the bending
st ep. The primary reason for adopting these two different nethods of
transport is as 2 follows: in the case where the |eaedane |
transported in & strip form a sinple transport appar/akHi§ SHEET Hi® BEEFE the
top and bottomrails of the |eadframe can be utilizeq as tREMHNpEH

parts 11 is directly ejected from the second die to fall free.
Depending on the relationship between the number of working
processes’ and the number of chips on the leadframe, three or
more dies may be arranged side.by side for working the leads.
5 The working machine shown in Fig. 19 is useful with
DiP, 2ZIP, SOJ, PLCC and'all other products that have hanger
pins. It is particularly suitable for use with TSOPs which are
difficult to effect precise positioning with reference to the
lateral sides of_thin packages into which the leadframe has
10  been separatéd. ‘

Fig. 20 shows a working machine that has a first die 7
and a second die 8 arranged in a direction normal to the supply
of the leadframe 5. In the first die 7, the leadframe is

_transported as it is while working processes such as dam bar
15 cutting and lead tip cutting are effected and, at the final
stage, the leadframe piece parts are separated from the
leadframe; the piece parts then leave the first die 7 in an
orthogonal direction and enter the second die 8, through which
the piece parts are fed consecutively for further working. 1In
20 the second die 8, the piece parts are fed consecutively by
sliding over the die by means of a feed bar 14 so that the
leads are bent successively and thereafter replaced in the
receiving portion 12. The unwanted frame 15 is directly
ejected from the first die.7. A feed bar transport unit 16 is

25 located parallel to the second die 8.
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gui des;. however, w th pgoduct portions that are not suspended fromthe top
and bottomrails by ne&#s of hanger pins (i.e., pinch keads for suspending
t he packages) or with products that are suspended by_peans of hanger pins

but which may drop during transport owing to the in meiS?jIEE‘I{HA% @E@ﬂ h of
the pins, transport of the | eadframe for bending or othehgpgﬁt rekrng the
| eads i s sonetines inpossible unless it is separat ' : .
Figs. 19, 20 and 21 are illustrations showi ng the |ayout of a prior art

| ead wor ki ng machi G ki n rat us,t hat ,per.f or ns Ki n
processes up to the %ﬂuﬁékféé ﬁQQM@pg sﬁ%%%iin Fig. 28 is use ui w1%h
DIP, 2IP, SOJ, SOP and other products that have outer leads

attached in one or two directions. Because of the structurai
design of the bending die, this type of working machine allows

5 for precise positioning by lateral movement and, hence, it is
especiallx suitable for use with SOP.and S50J.

Fig. 21 shows a casel in which the leadframe is
transported through a first die 7 as it is while working
processes such as dam bar cutting and lead tip cutting are

10 effected and, at the final stage, piece parﬁs;ll are separated
from the leadframe; thereafter the piece égrts.il emefge from
the first die 7 in a direction'normal to the transport through
said die and they are successively transported by suction to
pass through a second die 17, a third die 18 and a fourth die

15 19 for working the leads. For transporting the piece parts 11
between successive dies, a suction transport unit 20 is
provided parallel to the second die 17, third die 18 and fourth
die 19. The apparatus shown in Fig. 21 requires as many dies
as the steps of the bending process.

20 The working machine shown in Fig. 21 is useful with
QFP, PLCC and other products that have outer leads attached in
four directions. It is particularly suitable for use with QFP
and PLCC which are large packages that may drop while they are

transported as engaged by means of hanger pins.

e
e
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tively with pins
stage as a |eadframe ip-~a strip formis fed consecu
|nsgrted into the rallrhOIes in the leadfranme. In thqufhnaratus t he

| eddf rane generally indicated by 5 is worked as it is B'Siﬁtﬁﬂ%ﬁﬁﬁ
| eft side of the apparatus into a first die 7 and a se€cond ﬁprgxgp
platform6. A feed unit 10 which allows the |eadframe te L
consecutively with pins inserted into the rail holes is posltloned parall e
to the train of dies. In the final step fgllomnng t he bfnglpgpg{?ﬁgsgecond
iece parts 11 areagepgq fit g@l%Qe bRAKEL s Lanspo
gle ang replaced in a reéggv&; S 8& ﬁ?. orq%% Wﬁ%ﬁ%ﬁlPFbﬂﬁrwhh%h
remai ns af tehveReisARAr ahbgy angkgﬁs machines perform the intended

operations with a suitable method of transport being selected
in accordance Qith the type of product té_be yielded. For
5 example, TSOP is suitably transported on a leadframe basis; SOP
and SOJ are suitably transported by ﬁeans of a feed bar; and
QFP and PLCC are suitably transported by suction. Therefore,
different types of products have to be worked by machines that
are adapted for the respective types. However, providing
10 separate working machines for different types of products is
very dlsadvantageous from the v1ewp01nt of manufacturlng cost
and, in addition, with the recent trend in the semiconductor
industry toward the fabrication of many kinds of products in
small lots, there has been a growing need for general-purpose
15 working machines that are adapted for common use in the wo;king

of different types of products.

SUMMARY OF THE INVENTION

The present invention has been accomplished under these
circumstances and an object of the invention is to provide a

20 general-purpose working machine that is adapted for common use
in the working by two varying methods, one being such that a
leadframe is fed consecutively for working and the other being

such that piece parts are'fed consecutively for working, and

which is easy to handle.

/
ep‘aced

"



free. Depending
3 parts 11 is directly g ected fromthe second die to Lall

onpthe rel ati onshi p beti#en the nunber of working proc&sses and the nunber
of *chips on the |eadfrane, three or nore dies may be arranged si S!dﬁ
for working the | eads. The working machi ne shown in g%SHEE[ﬂAgSEEN W t

DiP, ZIP, SQJ, PLCC and all other products that hav OSEPLACED It s
particularly suitable for use with TSOPs which are

The above-mentioned object of the invention has been

attained by a general-purpose lead working machine héving a

leadframe supply mechanism portion for supplying a plastic-

molded leadframe to be worked_in a strip, piece-part or hoop

5 form, . a working and handling mechanism portion for performing

the necessary working processes on the leadframe as it is fed

consecutively, and a receiving mechanism portion for receiving

the worked products, characterized in that a plurality of dies

for performing the necessary working processes including resin

10 removal, dém bar cutting, léad_tip cutting,'léad forming, etc.

are provided in tandem in said working and-handiing partion in

such a way that the direction of working line on one of said

aies aligns with that on the subsequent die, that a rail

mechanism for guiding the top and bottom rails of the leadframe

15 to be transported from one of said dies to the subsequent die

- is provided in a position intermediate between the two dies,

and that a pickup mechanism by which a piece part that has been

obtained by sepafating the product portion of the leadframe in

one of said dies is picked up and transported to the subsequent

20 die is also provided in a position intermediate between the two
dies.

In one embodiment of the invention, the general-purpose

lead working machine has a control portion that permits

selective use of said rail mechanism or said pickup mechanismn.

e
- 6 -
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40 the lateral si des
{t to effect presise positioning with reference
g;fzkfﬁ packages |ntg wht'ch the | eadframe has been separated. Fig..20 shows

d die 8 arranged in a
wor ki ng machine that has a first die 7 and a secon
glrectlo% normal to the supply-of the leadframe 5. In die 7, Fhe

| eadfrane is transported as it is while working proces é’HI%SHEEﬁHAgaq;E
cutting and lead tip cutting are effected and, at the fina REP§ﬂ9
| eadf rane piece parts are separated fromthe |eadfrane, a“;nrlrvthe it
then leave the fir Sin o thdr bR iiaeY0N e 1H 1554 mechanism 1s provided
die 8, through whic |

with an ejector chute for ejecting the unwanted frame which

=Y n:.\r'rq

results from the separation of piece parts from the leadframe
in one of said dies and said chute is provided in a position

5 intermediate between said one die and the subsequent die but
in-line with said one die in such a way that it is vertically
movable between a retracted direction which is below the
position of the height for the transport of the work and an
upper position at which the unwanted frame is admitted.

10 In still another embodiment, said Eéil mechanism has a
pair of moving rails that guide the top and bdttSh rails of the
leadframe and which are supported in such a way that they are
variable in the diréction of width, and a drive mechanism for
adjusting the distance between said moving rails in the

15 direction of width in accordance with the type of the leadframe
to be worked.

In a further embodiment, said pickup mechanism has a
pickup portion for supporting a piece part that has been
separated from the leadframe in one of said dies, and a

26 replacement actuating portion that moves said pickup portion
from said one die to the subsequent die and by which the piece
part as supported by said pickup portion is replaced on the
subsequent die.

In a still furtﬁer embodiment, said replacement

25 actuating portion has a rotating plate mounted rotatably above

\\\\\l\\\\\\\\\\\\\\\\\\\



the piece parts are fed.Qonsecutlver for further morkLai;_____
die 8, the piece partsi@fe fed consecutively by slidi ng[cyes
‘means of a feed bar 14 so that the | eads are bent succegsi

thereafter replaced in the receiving portion 12. The 3 i
Is directly ejected fromthe first die 7. A feed bar transport unit 16 is

| ocated parallel to the second die 8. 4

a position intermediate between one of said dies and the

subsequent die (said rotating plate having a pickup portion in

two positions, one being located above the exit end of said one

die at which the piece part is-to be transported therefrom and

5 the other being located above the entrance end of the

subsequent die at which the piece part is to be transported

thereinto) and a rotation drive portion that éauses said

rotating plate to turn by 180° for every replacement action so

that the piece part as supported by said pickup portion is

-10 moved from said one die to be replaced on tﬁé subsequent die.

. In yet another embodiment, the woikiﬁg maehine is

adapted to be capable of selecting either the method in which

the piece part, in response to the 180° turn of the rotating

plate, is moved from said one die and replaced on the

15 subsequent die in the same direction as it was at the exit end

of said one die at which it was beiné transported therefrom or

the method in which said piece part is moved and replaced 90°
offset from the direction in which it was at said exit end.

In another embodiment, moving parts including feed arms

20 for consecutive feed of the work on the dies are mounted on

each of said dies and a feed drive mechanism for advancing or

retracting the moving parts mounted on said dies is provided

sidewise of each of the positions in the working and handling

portion where the indivianl dies are to be set and said feed

25 drive mechanism and said moving parts are provided in such a
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The wor.ki ng machi ne sh in Fig. 20 is useful with DIP\‘ZIP SQJ, SOP and
ot her products that ha&ﬁ“outer | eads attached i'n one OF:two dlrectlons
Because of the structural design of the bending die,pdblis.type of working
machi ne allows for precise positioning by |ateral v'ﬂﬂsrgﬁggmqmgqggm} it
Is especially suitable for use with SOP and SQJ. Fid. REPM&%B casejin
which the leadfranme is transported through a first 7 as——+—s—while
wor ki ng processes such as dam bar cutting and | ead tip cutting are effected
and, at th ' e arts_11 are -separ at d fromthe | eadf rane;
thereafter%%%q'glla(g?’% r?gelﬁggﬁ@{;b‘éeiyo Sodf8fed when 'sald dies are set
in the working and handling portion.

In a further embodiment, the feed drive mechaniém for

driving said dies is'adapted_ﬁo be capable- of driving the
5  individual dies independently of one another.

In a still further embodiment, said feed drive
mechanism consists of a pushing mechanism which pushes the
moving parts on each die in the advancing direction and a
retracting mechanism by which the moving parts that have been

10 advanced by said pushing mechanism are ﬁbfed back to the
initial position and either said pushiné mbcﬂénism.or said
retracting mechanism is adapted to be driven by means of a ball
screw.

In another embodiment, the dies to be set in said

15 working and handling portion are selected from among dies that
depend on the transport of the leadframe, dies that depend on
the transport of a piece part by suction, and dies that depend
on the transport of a piece part by means of a feed bar.

In yet another embodiment, each of the dies to be set

20 in said working and handling portion is furnished with a memory
portion loaded with a working program predetermined for the
'specific work to be processed in said dies and, in response to
the setﬁing of said die in the working and handling portion,
said working schedule is réad automatically in a control drive

25 portion in the main body of the working machine, whereupon the
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the first die 7 in a digection normal to the transport -t\hrough said die and
they are successively t¥ansported by suction to pass thfough a second die
17,-a third die 18 and a fourth die 19 for workin

transporting the piece parts 11 between successivn:f § 5! &@t _ :
transgort unit 20 is provided parallel to the secgnd dl%&ACEDhI rd gie 18
and fourth die 19. The apparatus shown in Fig. 21 Tequires as many dies as

the steps of the bending process. The morklng machi ne shown in Fig. 21 is

useful with.{HP, mgé%f‘&q oi.per gq_lrcq(q% %haarhr%ﬁlv%ggut %ﬂ?’l eads -2 4 ac ached | n

four directions. i s pafticul
controlled in accordance with said working schedule to perform

the necessary working processes.
When the leadframe is transported as such from one of
5 the dies to the subsequent die, the transfer is effected as the
the top and bottom rails of the leaaframe are guided by the
rail mechanism. When piece parts are séparated from the
leadframe in one of the dies for replacement on the subsequent
die, the piece parts as transported from said one die are

10 individually picked up by the pickup mechanié@ and replaced on
the subsequent die. . ) . |

The unwanted frame which remains after separation of
the individual piece parts on said one die is admitted for
ejection into the ejector chute at the ejection end;

15 Thé pickup portion of the pickup mechanism picks up a
piece part at the exit end of séid one die at which said piece
part is being transported therefrom and the replacement
actuating portion moves said piece-part supporting pickup
portion so that said piece part is replaced on the subsequent

20 die. If the rotating plate is used, it is turned for 180° so
that the piece part is picked up from said one die and replaced
on the subsequent die.

In response to the setting of dies in the working and
handling portion, the feéd drive mechanism provided in the

25 working and handling portion allows the moving parts on each

- 10 - This Sheet Has Been Replaced
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and PLCC which are |arge packages that may drop while they are transported
as engaged by neans of%f#anger pins. "As will be appatiént fromthe
f oregoi ng description, the conventional |ead workin Tmlsﬁggp pp‘glrg’ﬁr

i nt ended operations with a suitable nethod of transport

accordance wth the type of product to be yiel ded.
suitably transported on a | eadfranme basis; SOP and SQJ are SU|tany

transported by neans of a feed bar; and
die to either advance or retract so that the work is fed

cdnsecutively on the dies. If the advancing or retracting
mechanism that depends on a ball screw for driving is provided
for the feed drive mechanism, the moving parts can be stopped
5 in a desired position in the advancing or retracting mode.
Dies that depend on the transport of the leadframe or
dies that depend on the transport of a piece part by suction or
dies that depend on the transport of a piece part by means of
a feed bar may be set in the working and handling portion to
10 enable flexible use of the machine in workin@jyarigus types of

products.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be described in more detail
with reference to the accompanying drawings, in which:

15 Fig. 1 is an illustratioﬁ showing the layout of various
parts of the general-purpose lead working machine of the
invention as it is seen from above;

Fig. 2 is an illustration showing the layout of various
parts of the general-purpose lead working machine of the

20 invention as it is seen from the front;

Fig. 3 is a perspective view of the working and

handling portion of the machine;
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[ [ di fferent
P and PLCC are suitahly transported by suction. Therg&gre,
Egpes of products haveggg be worked by nachi nes that aﬁg&adapped for the

respective types. However; providing separate morrhﬂg] gg£g§§§55ﬁi* of

different types of products is very disadvantageous

' ' It tl.tren .
manuf acturing cost and, in addition, with the recen _
seniconducto? I ndustry toward the fabrication of ma Kinds of products in

i | - pur pose wor ki ng
smal | lots, there has been a grow ng need for general _

' : king of different types
machines that are QQ..tQQ fPra commn 98§£i£htseb$?£ e construction of
of products. SUIVIVARYQ%Z I—ilf'ola]\rlf/r—_]%? g _

the feed drive mechanism provided in_the main body of the

machine;
| Fig. 5 is a plan view showing the structure of the
5 first die;

Fig. 6 is a plan view showing the structure of the
second die;

Fig. 7 is an illustration showing the portion where the
feed arm is mounted on the second die;

-10 Fig. 8 is a plan view showing_anoﬁﬁ?r exemplary die
structure; | ‘ ' - |

Fig. 9 is an illustration showing the construdtion of
the feed bar used in the die shown in Fig. 8;

Fig. 10 is an illustration showing the feed mechanism

15 portion of the die shown in Fig. 8; |

Fig. 11 is an illustration showing the layout of the
rail mechanism and the ejector chute mechanism as seen from the
lateral side;

Fig. 12 is an illustration showing the layout of the

20 rail mechanism as seen from above;

Fig. 13 is an illustration showing the layout of the
rail mechanism and the ejector chute mechanism as seen from the
front;

Fig. 14 is an illﬁstration showing the layout of the

25 pickup mechanism as seen from the lateral side;
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The prasent invention has been acconplished under these~circunmstances and

an object of the |nventrbn Is to provide a general -
that is adapted for comon use in the working by two var
bei ng such that a |eadfrane is fed consecutively for
bei ng such that piece parts are fed consecutively for
easy to handl e. 6

10

15

20

nmet hods, one

Fig. 15 is an illustration showing the portion that
drives the pushing plates in the pickup mechanism;

Fig. 16 is an illustration showing the layout of the
suction mechanism in the pickup hechanism; -

Fig. 17 is an illustration showing a first method of
winding a belt aro.und pulleys and the like in the pickup
mechanism;

Fig. 18 is an illustration showing a second method of
winding a belt around pulleys and the like in the pickup

mechanism;

s ow -
T

Fig. 19 is an illustration showing thé é&nstruetion of
a conventional lead working machine;

Fig. 20 is an illustration showing the construction of
another prior art lead working machine; and |

Fig. 21 is an illustration showing the construction of

yet another prior art working machine.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The general-purpose lead working machine according to
embodiments of the present invention will be described below in
more detail with reference to the accompanying drawings.
(General layout of the machine)

Figs. 1 and 2 are illustrations showing the general
layout of the lead working ﬁachine of the invention. Fig. 1 is

a top view and Fig. 2 is a front view. The working machine of

———
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The above-nenti oned oaéegt of the invention has been attained by a
gener al - purpose | ead wétKi ng machi ne having a | eadf ramd*suppl y mechani sm

portion for supplying a plastic- nolded | eadfrane to be worked in a strip,
pi ece-part or hoop form a working and handling nmechani sm portion for
perform ng the necessary working processes on the le W ST ng qd
consecutively, and a receiving nechani sm portion for™|recei W Hed
products, characterized in that a plurality of dies f

|ng,-lead

necessary WeH&i aﬂbaagﬁ@a%e%dd&l “Qbﬂgl&%%agé{:ﬁn”"%’qan'ﬁl,ﬁﬁag?mn 85igaldun ¥ki 0 and

tip cutting, lead formng, etc. are prov
handl i ng pArdadfirarme supply mechanism portion A for supplying a plastic-

molded leadframe to working stages, a working and handling
portion B for working the leadframe, and a receiving mechanism
5 portion C for receiving the worked product.

The leadframe supply mechaniém portion A, the working
and handling portion B and the receiving'mechanism portion C
are arranged in a row and the work is supplied from A to B,
where it is subjected to the necessary working processes and

10 the worked products are received in C.

In the leadframe supply mechanismﬂportién A, élastic—
molded leadframes stacked in a magazine are chucked one by one
and replaced in a pPredetermined position in the working and
handling portion B.. The leadframes in the magazine are pushed

15 up with a lifter under the magazine in synchronism with the
chuckihg action and are thereafter supplied successively to the
working and handling portion B, with the topmost leadframe
supplied first and the underlying frame supplied next.

Referring to Fig. 2, numeral 30 designates the chuck,

20 31 a cylinder for vertically moving the chuck 30, 32 a belt for
moving the chuck 30 laterally or horizontally, 33 a pair of
rails along which the leadframe is moved for replacement, and
34 a magazine support.

Since the length and width of the leadframes depend on

25 the product to be yielded, the magazine for accommodating the

-
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such a.way that the dlpegtlon of working line on one of-said dies aligns
with that on the subsefgent die, that a rail mechani sni:for guiding the top
and bottomrails of the leadframe to be transported fromone of said dles
to the subsequent die is provided in a position intermnedi g 4n

two dies, and that a pickup nechani sm by which a piece paft %QH, Ag
obt ai ned by separating the product portion of the | €adfra AGEDs ai d

dies is picked up and transported to the subsequent die is also provided i'n
a p03|t|on1%?é¥fgmggtg Qgt@ggn Lhﬁﬁﬂﬁagng Infgyaégﬂ¥¥2£mg&eotsghfor
i nvention ener al - pur pose
magazines of varying sizes, the leadframe supply mechanism
portion A of the embodiment under consideration permits the
magazine to be set in such a way that the centers of the width
S and length of each leadframe in the magazine coincide in
position with the center of the chuck.30 and, at the same time;
the supply mechanism portion A is so adapted that each
leadframe can be moved for replacement along the rails 33 as it
is chucked in the central position. The distance between the
10 rails 33 is variable with the width of each leadframe and the
latter can be supplied to the working and handllng portion B
with the position of the center of the width of the leadframe
being used as a reference point. .
In the working and handling portion B, the leadframe as
15 supplied from the supply mechanism portion A is subjected to
the predetermined working proce;ses as it is fed consecutively
on the respective working stages. In the embodiment under
consideration, the first die 40 is positioned the closer to the
leadframe supply end and the second die 42 is positioned a
20 certain distance away from the first die 40. The first die 40
and the second die 42 are set in a press unit in the free-shank
fashion so that they can be independently mounted or dismounted
from the press unit. The first die 40 and the second die 42 to

be set in the press unit may be of either the type that permits

25 the leadframe to be worked as it is fed consecutively in a
—
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| ead warki ng machine has a control portion that permts—sel ective-use of

said rai
said rai

mechani sm or 5&ai d pi ckup nmechani sm 7 In dgot her enbodi ment,
mechani smis prOV|ded with an ejector chute for ejecting the

unwanted frame which results fromthe separation of plece parts fromthe
| eadf rame in one of said dies and said chute is prov.ucu I§H{:9 PASAden

i nternedi ate between said one die and the subsequent”

-10

15

20

25

REPLACED

strip form or the type that permits piece pérts to be worked as

thef are fed consecutively. The structural design that enables
either type of dies to be set in the press unit will be
described later in this specifjcation. .

To insure.that working is performed irrespective of
whether the work being fed consecutiQely is the leadframe in a
strip form or piece parts which have been separated from the

leadframe, the working and handling portion B of the embodiment

“under consideration includes the following three members which

are positioned intermediate between the first die 40 and the

- -
ot

second die 42: a rail mechanism for transferring the leadframe
to the second die 42, an ejectdr chute 44 into which unwanted
frame is ejected from the first die 40, and a pickup mechanism
by which the piece parts that have been separated from the
leadframe in the first die 40 are moved and replaced on the
second die 42. |

Referring to Fig. 2, numeral references 46 and 48
designate press subunits for driving the first die 40 and the
second die 42, respectively.

The products that are ejected after the predetermined
working processes have'completed in the working and handling
portion B are successively placed into receiving trays in the
receiving mechanism portion C. In the embodiment under
consideration, an X-Y driQe stage 50 supports by suction fhe

products.being ejected from the second die 42 and replaces them

- 16 -
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in-line wwth said one

in such a way that it is vertically novable

between a retracted di FB&ti on which is bel ow t he posi tt:pgnh of the height for

nsport of the work and an upper position at which the unwant ed frane
fgeaé:nattgd In still another enbodi ment, said rail ne ha§A§B§@Nr
noving rails that guide the top and bottomralls of th h m
are supported in such a way that they are variable i'n e
and a drive nmechani sm for adjusting

raifs the #deefyifetiedy0f WHUAL LI Arceudapce wih the type of

wi dt h,
novi ng

of
whi ch

the distance betmeen sald

the | eadfrane to be worked.

10

15

20

designates a receiving pickup head as mounted on the X-Y drive
stage 50, and 54 represents the receiving trays for receiving
the ejected products. The receiving trays 54 are set in the
working machine as they are stacked in carriers and the
individual products are replaced in alignment by means of the
X-Y drive stage 50 as they are set one by one in the receiving
position.

As described above, the lead working machine of the
embodiment under consideration comprises thé;}eadﬁrame_supply
mechanism portion A, the working and handlieg‘pogfion Biand the
product receiving mechanism portion C as they are arranged in
tandem in such a way that the work is subjected to the
necessary working processes as it is transported linearly from
the position where it is supplied to the portion A up to the
position where the worked product is taken up from the portion
B. Because of this arrangement, the lead working machine is
compact and convenient to use since all handling procedures
such as setting the work in the dies, mounting the dies and
dismounting them can be effected on the side of the machine
that faces the operator. The lead working machine of the
embodiment under consideration is basically intended for
working leadframe strips but it should be understood that the

working and handling portion B is also applicable to a hoop of

[
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In a further enbodi ment. said pickup nmechani sm has a pi-skup portion for
supporting a piece part=¥hat has been separated fromtffe’ | eadfrane in one
of said dies, and a replacenent actuating portion that noves said p|ckup

portion fron1sa|d one die to the subsequent die an S
as supported by said pickup portion is replaced on fthe
a still further enbodinent, said replacenent 3

rotating plate nounted rotatably above
leadframe or piece parts with minimum alterations being made to

the supply and receiving ends of the machine.
(Layout of the working and handling portion)
The general-purpose Jdead working machine of -the
5 embodlment under consideration has the first die 40 and the
second die 42 arranged in tandem and it is adapted to be
capable of selective working regardless of whether the
leadframe as the work is fed consecutively or whether piece
parts that have been separated from the leadframe are fed
10 cohsecutively. This is made possible by thé §pecia1 layout of
the working and handling portion B, which i; desgfibed below in
detail.
Fig. 3 is a perspective view of the working and
handling portion B. The first die 40 and the second die 42 are
15 set on the base 60 of the press unit and are brought into
engagement with independently driven press rams 62 and 64,
respectively, in a free-shank fashion. If the first die 40 and
the second die 42 are inserted into the machine from the side
facing the operator and thereafter pushed to slide over the
20 base 60 toward the other side of the ﬁachine, the dies are
brought into engagement with the rams 62 and 64, respectively,
s0 that they are in the driven state. The as-set die
dimensions and the position of the height of the engagements
with the press rams 62'and‘64 are rendered to be common to the

25 . two dies, so that die units including the worked products can
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8 a position |nterned|9&§ bet ween one of said dies and the subsequent die

(said rotating plate hai¥ng a pickup portion in two posntlons

| ocat ed above the exit end of said one die at whichhe-pi 866 -
; '-5'.' (4

one being
”1sfto be

the subsequent die at which the piece part is to be tranw;*,f
and a rotation drive portion that causes said rotat s

E ~————-——ll--- D y

180[err] for every replacenent action so that the piece part as supported
by said pi Helipdplidded drid set, as required, in the working and handling

10

15

20

25

portion B.

The embodiment under consideration assumes that the
first die 40 is capable of woxking the leadframe as it is fed
consecutively whereas the second die 42 is capabie of working
piece parts as they are fed consecutively. Each of the first
die 40 and the second die 42 has a plurality of working stages
and the work is fed consecutively to the respective working-
stages for effecting the necessary working processes. The work
can be transported by either one of thé" following three

7

methods: the leadframe is fed consecutively by ﬁéans of a feed

‘arm furnished with feed pins; pPiece parts are fed consecutively

as they are sucked with suction pads; and piece parts are fed
consecutively as they are placed in pockets in a feed bar. |

The feed arm allows the leadframe to be fed in given
increments as it moves back aﬁd forth by one pitch on each
working stage. When transporting the leadframe, exact
positioning is inserted by inserting feed pins into the holes
made in the rails of the leadframe. In the other cases of
transport, i.e., the case where piece parts are held with
suction pads and the case where they are placed in the pockets
in the feed bar, the piece parts are fed consecutively through
incremental movements by one pitch.

The pitch‘of feed 6n the dies varies with the type of

product to be yielded, so in order to insure that the working

\.
\
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In yet
noved f.rom said one di 0 be replaced on the subsequept die.
anot her enbodi nent, thg:inrklng machine i s adapted to be*capable of

t he
sel'ecting either the method-in which the pi ece part,
180[err]gturn of the rotating plate, is noved from saldw HEES WaglgEEN

repl aced on the subsequent die in the same direction ds_it RBERLAQED he
end of said one die at which i.t was being transported therefronrot
met hod in which said piece part is noved and replaced 90[err] offset from

dj nent ,
the directimdchindhish He Wasedt £ Ga®iblis€Mndd gPother enbo
nmovi ng parts including feed arns ? aonsecutS@%’?e% efheq§5¥¥ By the
dies are nt@elréd pitch must be realized for every die that is set on

it

the machine. To this end, the embodiment under consideration

is so designed that feed arms and other moving.parts for use in
5 the transport of the work are provided on the dies in

accordance with the dimensional sizeé of the product whereas a

feed drive mechanism for reciprocating these moving parts is

provided on the main body of the machine.

(Work feed drive mechanism)

10 Fig. 4 shows the feed drive mechanlsm as it is mounted
on the base 60. To be more exact, the feed drlve mechanlsm
consists of two independent units for the first die 40 and the
second die 42, respectively. To insure common use with various
dies that depend on transport by different methods, the two

15 units of feed drive mechanism have a common layout so that a
desired die can be substitutea and set in a predetermined
position on each of the dies 40 and 42. The two units of feed
drive mechanism as provided on the respective dies are
controlled in such a way that they are driven in synchronism

20 when in action.

To insure that the feed arm and other moving parts
which are provided on the dies will reciprocate in a direction
parallel to the transport of the work, the feed drive mechanism

has a capability for pushing those moving parts both in a

—_—
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retracting
h of- said dies and eed drive nechani smfor advangi.ng or
?ﬁg novi ng parts nnuntgﬁion said dies is provided S|dem¢se of each of the

he i ndi vi dual
tions in the working and handling portion where t
nghelget and said feed drive nmechani smand said noving parts._

I n such a 9 way that they are operatively associatg

dles are

set

I n the working and handling portion.

10

15

20
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direction in which they are advanced parallel to the transpott
of the work and in a direction in which they are moved back.
| Referring to Fig. 4, numerals 70a and 70b designate
cylinders for pushing the moving parts on the first die 40 and
the second die 42, respectively, to be moved in the advancing
direction, and 72a and 72b are pushers that push the same
moving parts in the retracting direction. The pushing rod of
the cylinder 70a (or 70b) is positioned on the same height as
the pusher 72a (or 72b) in a face-to-face relationship with the
latter. The distal end of the pushing rod of the cyllnder 70a
(oxr 70b) is fitted with a pad 7la (or 71b) that prov1des a
cushion effect for the moving parts when they are compressed
into contact with the rod; the pushers 72a and 72b are designed
as shock absorbers.
The pushers 72a and 72b are pushed as they are driven
with motors in cﬁmbination with ball screws. In Fig. 4,
humerals 74a and 74b refer to motors, 76a and 76b are ball
screws; and 78a and 78b are nuts that mesh with the ball screws
76a and 76b, respectively. The ball screw 76a (or 76b) is
operatively associated with the motor 74a (or 74b) by means of
a belt 80a (or 80b), and the nut 78a (oxr 78b) is coupled to the
pusher 72a (or 72b) via a slide guide 82a (or 82b). The slide
guide 82a (or 82b) helps move the pusher 72a (or 72b) in a

dlrectlon parallel to the transport of the work. The ball

s S
———
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her enbodi ment. the feed drive nmechanismfor d~ving said dies is
ggagtggrto be capabl e- é?:dr|V|ng the individual dies |ndependently of one
another. In a still further -enbodinent, said feed drive mechani smconsists
of a pushing mechani sm whi ch pushes t he noving parts on-each die in the
advancing direction and a retracting mechani sm by whi ch THIS SHEETHA Pﬁw
that have been.advanced by said pushing nechani smare roved pgpﬁA+
initial position and either said pushing nmechani sm or sartret+aetiag

mechani sm i scag@Ph6d {8rPFefy! YENLRYTEAAS 19 s3h2 way that its axis is

parallel to the slide quide 82a (or 82b).

As mentioned above, the work feed drive mechanism

comprises drive means such as_cylinders 70a and 70b, pushers

5 72a and 72b, and motors 74a and 74b. For consecutive feeding
of the work, the feed arm and other moving parts are actuated

by the cylinder 70a (or 70b) until they contact the pusher 725

(ox 72b) which is contfolled in po;ition by means of the motor

74a (or 74b). This is how the work is controlled for feed.

Wt

- 10 _ To have the moving parts return to .the initial
position, the pusher 72a (ox 72b) is driven'bfnthe mbtor 74a
(oxr 74b) so that it is moved in the retracting direction.
Thus, the work can be fed consecutively by actuating the
cylinder 70a (or 70b) in association with the motor 74a (or

15 74b). |
The feed drive mechaniém used in the embodiment under
consideration depends, for its operation, on the drive with
motors using ball screws 76a and 76b. The advantage of driving
the pushers 72a and 72b by driving with the ball screws 76a and
20 76b is that the positions of the pushers 72a and 72b can be
controlled correctly in such a way that the work can be stopped
in a correct position part of the way of transport. Stated
more specifically, the position of the pusher 72a (or 72b) can
be set by controlling the £urn of the ball screw 76a (or 76b);

25 so when advancing the moving parts on the dies by means of the

' - 22 -
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r enbodi ment he dies to be set in said working and handling
Lgrﬁpg;h:re sel ected f?gnlannng di es that depend on thextransgort oI gge
| eadf rane, dies that depend on the transport of a piece part by ?ug Lp
and dies that depend on the transport of a piece part by neans o ]
bar. In yet another enbodi ment, each of the dies to b§ ﬁ@sHEF-sﬂAg ma g
and handling portion is furnished with a menory porfi d o nrnpﬂgf? L g
wor ki ng programpredeterrﬁﬂyea(()jfoi theﬁgp}gg;;ﬂgdmrkt %( ;Ea 1

cylindpongeat pot ol el t4KE W K
ﬂ;ﬁZI?ES po?tlone said ggrklng?échedule S readgautoégflca % 'Hyih of
drive are fractions of the total range of transport by setting the

pusher 72a (or 72b) to be positioned part of its stroke. The
same can be accomplished in.thg return path qf the pusher 72a
5 (or 72b) and they can be positioned part of their stroke. Tt
should also be mentioned that the la&out of the cylinder 70a
(or 70b) and the ball screw 76a (or 76b) that is driven by the
motor may be reversed from the case of the embodiment under
consideration. Since stoppers are prdvided on the dies, the
10 drive with the ball screws 76a and 76b may B§“replaced by the
drive with a belt or a rack-and-pinion mech;ﬁism-élthouéh these
are somewhat rough methods of driving.
(Exemplary layout of the first die)
- Fig. 5 is a plan view of the lower part of the first
15 die 40. The cavity surface of this lower part is provided with
a plurality of working stages.90. The lower part is also
provided with a pair of feed plates 92a and 92b that extend
along both sides of each working stage 90 for transferrlng the
leadframe as they guide the top and bottom rails of the latter.
20 The plastic-molded leadframe 100 as the work is supplied from
one end of the first die 40 in such a way that the edges of the
top gne gottom rails are inserted into grooves that extend over
the entire length of the opposing inner lateral sides of the

feed plates 92a and 92b. It should be noted here that a

25 descending mechanism 93 is provided at both ends of the feed
- 23 -
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Lon | ' i [ wher espon t he 10 rail.
ortion in the main bogy of the working machine,
gechanisnl t he pi ckup fethani sm and ot her portions arefontrolled in

orlking

accordance with said working schedule to performthe ne;ﬂﬁéﬁ%kﬁTiﬂﬁbBEHMB

[ fr
cesses. Wien the leadframe is transported as such
?gothe subsequent die, the transfer is effected as thef{the t BEPLAGEDb Ot t ofn

rails of the |eadframe are gui ded by the

plate 92a (or 92b) and this forces the feed plate 92a (or 92b)
to be pushed down during press working:
Shown by 94a and 94b are feed arms for causing the
leadframe 100 to be fed consecytively on the lower part of the
5 first die 40. To avoid interference with the working stages,
the feed arm 94a is provided at the eﬁd where the leadframe 100
is admitted whereas the feed arm 94b is provided at the end
where the leadframe 106 is ejected. The underside of the feed
arm 34a (or 94b) is provided with erect feed pins 95 that face
10 down in registry with the positions where holes are made in the
top and bottom rails of the leadframe 100 When feedlng the
leadframe 100 consecutively, the feed pins 95 engage the holes
in the top and bottom rails of the leadframe 100 and by
transporting the leadframe in that way, it can be fed
15 consecutively from one working stage 90 to the subsequent
working stage in a correct mannér.
The feed arms 94a and 94b are fixed to a connecting bar
96 with ‘their spacing being set to an appropriate value for
each product. A plate 97 for holding the arms horizontally is
20 secured to the connecting bar 96 and supported by a élide guide
that is fitted on the outer lateral surface of the lower part
of the first mole 40. The slide guide serves to guide the feed
arms 94a and 94b via the plate 97 so that they will reciprocate

in a direction parallel to the feed of the leadframe 100.

25 Shown by 98 is a butt block that is provided in such a way that
I e - - 24 -
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rail nechani sm Whenpi ece parts are separated fromtRe |eadfrane in one
of the dies for replacesent on the subsequent die, theﬁplece part; as

dlllN

transported fromsaid one die are individually picked EHeth
mechani sm and repl aced on the subsequent die. The unwap E@lﬁhgﬁéz’é\g EﬂEN
die ils

remai ns after separation of the individual piece parts
admtted for ejection into the ejector chute at the 'ejection end.” The

pi ckup portion of the pickup nechanism picks up a piece part at the exit
end of sai doneraideed M RidichilLom Ad1 | S PRLES §FAPRROBLSH! BST ghrom

and the repl acenent
the deeper area of the machine. The block 98 is set in a

position intermediate between the cylinder 70a and the pusher
72a (i.e., two elements of the work feed.drive mechanism) and

5 at the same height as these elements when the first die is set
in a predetermined position on the base 60.

Shown by 101 is a stopper for restricting the retracted
position of the feed arm 94a and 102 refers to a stopper for
restricting the advanced position of the feed arm 94b. The

10 stoppers 101 and 102 are provided on the lower part of the
first die 40 in such a way that they w111 contact the outer
lateral surfaces of those base positions of the feed arms. The
motion of stoppers 101 and 102 may be regulated either by
shaping them in a plate form or by designing them as shock

15 absorbers. By thusly specifying the positions where the
stoppers 101 and 102 are to be get, the requisite stroke of the
feed arms can be set for each die. It should be added that in
the presence of stoppers on the die, the feed drive mechanism
may be somewhat rough in design without causing any significant

20 problem.

The cylinder 70a and the pusher 72a which are two
elements of the work feed drive mechanism will reciprocate the
feed arms 94a and 94b by alternately pushing two end faces of
the butt block 98 in oppoéing directions. The positions for

25 the movement of the feed arms 94a and 94b are regulated by the

: - 25 -
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t hat
actuatin ortion noves~said piece-part supporting plckup portion so

sai d plegeppart i s repléaced on the subsequent die. |fzthe rotating plate
is*used, it is turned for 180[err] so that the piece part i s p|cked up from

. . H ﬁaff| g
aid one die and replaced on the subsequent die. In res TARESHE
zf dies in the working and handling portion, the fegd d |ve_% ,‘S%LHASrﬂEEN ’n
provided in the working and handling portion allows " the AL

each

—m———

stoppers 101 and 102, respectively, so that the arms can be fed
in given increments in a correct way.

In the first die 40 used in the embodiment under
consideration, the leadframe 100 is fed cdnseCutively for the
] necessary working processes including resin removal, dam bar
cutting and lead-cutting and, theréafter, plece parts are
separated from the leadframe. The separate piece parts are
then moved for replacement on the second die 42. To this end,
the first die 40 is fitted with a mechanism for sucking the

10 Piece parts and transporting them toward théjfecopd die 42.
In Fig. 5, numeral 103 refers to"a deiivery.arm for
supporting each piece part by suction and.ejecting it toward
the second die 42. The delivery arm 103 is supported as guided
along the lateral surface of the lower part of the first die 40
15 that is the closer to the operator so that it will reciprocate
in a direction parallel to the.feed of the feed arms 94a and
94b in operative association with an air cylinder 104. The
front end of the delivery arm 103 extends to a position above
the final working stage in the lower part of the first die 40
20 where piece parts are separated from the leadframe; the arm 103
has a suction pad 105 provided on the top surface for

pneumatically sucking an individual piece part by suction.
To avoid interference with the feed arm 94b on the
ejection side, the deliverf arm 103 is adapted to be capable of

25 lateral movement slightly above the position in height of the
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' i i "sq@ that the work is
PLACBMENT SHEET 11 dise.to either advance or retract So. _ _
ng consecutively on tﬁgédies. | f the advanci ng or re@}actlng mechani sm

I Vi [ [ for the feed drive
that depends on a ball screw for driving is provided e f _
neghanignl the noving parts can be stopped in a desired_position in the

: ' ' depend on the tfr ' :
advancing or retracting node. Dies that dep eﬂﬂggggkggggigEEM

| eadf rane or dies that depend on the transport of a Pisg Ep
or dies that depend on the transport of a piece part by—ean ok eed bar

may be set éﬂntb@bmﬁki%@n&gaﬁgghggp%gttiaosn égpported by the arm 103

crosses over the arm 94b to get to the ejection side of the

first die 40.

' The upper part of the first die 40 is. provided with a
5 knock-out and a punch that help support the work between the
upper and lower parts of the first die. The upper part of the
first die is also furnished with a vertically movable rod as a
means to insure that the piece part as separated from the
leadframe 100 is supported by suction; the rod has an air
10 channel formed in the interior with a suctioﬁjgad fitted at the

lower end. ' - |
The product that has been separated as a piece part
from thé leadframe in the final working stage of the first die
40 is sucked pneumatically by the suction pad fitted at the end
15 of the rod on the uppef part of the first die 40 and the
product ascends temporarily togéther with the ﬁpper part. On
the other hand, the unwanted frame is transported by the feed
arms 94a and 94b toward the ejection side. As the upper part
of the first die 40 ascends, the delivery arm 103 gets into the
20 first die from the ejection side and it stops in a position
just beneath the piece part supported by the upper part of the
first die; thereafter, the rod on the uppér part of the first
die descends and releases the piece part, which is then sucked
by the suction pad 105 on fhe delivery arm 103. The piece part

25 as supported on the delivery arm 103 by suction is taken out of

—_—
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enabl e f| exi bl e use of,LQe machine in morkihg various {iypes of products.

BRI EF DESCRI PTI ON OF THEYDRAW NGS The present inventi or® be descri bed
in nore detail with reference to the acconpanyi ng draw ng¥HIS 94 mep
1is an illustration show ng the |ayout of various parts| of tﬁ%P
gener al - purpose | ead worki ng nmachi ne of the invention as=rt—s

above; Fig. 2 is an illustration showing the |layout of various parts of t

general - purpose | ead worki ng machine of the invention as it is seen from.
the front; the first die 40 by moving the arm 103 in the advancing

direction by means of an air cylinder 104.

- The sequence of working actions that are taken by the
first die 40 may be outlined as follows. When the feed plates
5 92a and 92b are assuming the UP position, or when the leadframe
100 as supplied from the left side.of the first die 40 is
slightly apart from the die surface, the feed pins 95 engage
the holes in thé top and bottom rails of the leadframe, which
is fed consecutively by the pushing action of the feed armé 94a
10 and 94b which is effected by the cylinder 70a;whiqh is part of
the feed drive mechanism. 1In a predetermi;ed feed position of
the leadframe, the feed plates 92a and 92b are driven to
deséend and the intended press working is done between the
upper and lower parts of the first die. While the press
15 working is done, the feed arms 94a and 94b are driven by the
ball screw 76a which is ano£her. part of the feed drive
mechanism, so that those arms are moved back to their initial

positions, thus becoming ready for the next transport step.
As described above, the leadframe 100 is fed
20 consecutively over the working stages and piece parts are
separated from the frame at the final stage. The separate
piece parts are carried by the delivery arm 103 and taken out
of the first die toward the ejection side, whereas the unwanted
frame keeps moving over thé.lower part of the first die toward

25 the ejection side, from which it is discharged from the system.
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Fig. 3+4s a perspectlv?nyleM/of t he wor ki ng and handl i

machi ne;

portion of the

12 Fig. 4 Hg&%an illustration show ng the cuﬁ-tructlon of the

f the el 2
feed drive nechanismprovided in the nain body o o ks
pl an vi ew showi ng the structure of the first die; 1 THIS S:gPLACED

-10

15

20

25 |

The first die 40 used in the embodiment under
consideration is of such a type that piece parts are separated
from the leadframe in the final working stage. If the die 40
is of such a type that the praduct portions are not separated
as piece parts from the leadframe, the latter will be
transported in the initial strip form-toward the second die 42,
This type of die is not furnished with the delivery arm 103 for
taking the piece part out of the die or any mechanism for
allowing the upper part of the die to hold the piece part by
suction. It should also be noted that if the _second dle is of
such a type that the leadframe is taken out as such, it is also
not furnished with the delivery arm 103 or any mechanism for
allowing the upper part of the die to hold the piece part by
suction. However, if the second die is of such a type that
piece parts are separated from the leadframe, the delivery arm
103 and the piece part sucking ﬁechanism must be fitted.
(Exemplary layout of the second die)

Fig. 6 is a plan view of the'lower part of the second
die 42. Unlike the first die 40, the second die 42 is of such
a type that piece parts as obtained by separating the product
portions from the leadframe are fed consecutively one by one
for working purposes.

Shown by 110 in Fig 6 are working stages provided in
the lower part of the second die. In the embodiment under

consideration, three working stages are provided. With a die

—_
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[ [ [ ddie, Fig. 7 is an
Fi 6.s a plan view Wi ng the structure of the SecpR(
|I?ustrat|onpshomﬁng t§29port|on where the feed arm i svin nted on the

second di e;

how
the die shown in Fig. 8 Fig. 10 is an !Ilustratlon she : :
mechani sm portion of the die showmn in Fig. 8, Fig. I1 is an illustration

showi ng the | ayout of the
like the first die 40 which performs working on the leadframe

that is transported as such, the transport of the work is

guided by feed plates. The second die 42 is also furnished

with feed plates 1lla and 111lb_but these are simply driven in
5 a vertical direction and will by no means guide the work.

A piece part 120 as supplie& to the entrance of the
second die passes through the successive working stages to be
processed. Each working stage 110 carries one piece part 120
and all piece pafts are supported simultaneously by suction

10 with suction pads and transported to them.édjaqent. working
stages 110. To avoid any inconveniene;s‘ tS' the .working
operation in each working stage 110, the second die used in the
embodiment under consideration is provided with a frame-like
feed arm 112 that has rectangular openings in areas that

15 correspond to the working stages 110 and the arm 112 is fitted
with suction pads 114 that enablé the simultaneous transport of
the piece parts 120.

The feed arm 112 haé a sliding portion on either side
across the width of each working stage 110 and this sliding

éo portion guides the feed arm 112 so that it will reciprocate in
a direction parallel to the transport of the piece part 120.
Support plates 112a are provided in such a way that they span
the opposing sliding portions and their underside is fitted
with suction pads 114 that'face down. In the embodiment under

25 consideration, four support plates 1ll2a are provided and each

———

—_—
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[ [ he | ateral
rail -mechani smand the g ector chute mechanismas seenfromt| _
side; Fig. 12 is an |IFeitration showi ng the Iayoutlofgﬁhe rail mechani sm
as 'seen fromabove; Fig. 13-is an illustration show ng the |ayout of Fhe_
rail mechani smand the ejector chute nmechanismas seen fromthe front; Fig.

14 is an illustration showi ng the |ayout of the pi ckup ‘Fﬁ{‘s"é‘ﬁtﬁ‘hﬂé BEER"]

fronlthe | ateral side; REPLACED

of them is fitted with one sucﬁion pad 114. The suction pads
14 are individually connected to a negative-pressure aspirator
such as a vacuum generator. |
The sliding portions of. the feed arm 112 are supported
5 by slide guides 116 that are provided on the feed plates 1llla
and 111b. Fig. 7 is a side view sthing how the feed arm 112
is supported by the slide guides 116.
As in the case of the feed arms 94a and 94b fitted on
the first 'die 40, the feed arm 112 is driven to reciprocate by
10 means of a feed drive mechanism installed on the main body of
the working machine. To this end, the feed arm 112 has a sub-
arm 112b that extends away from the operator (toward the other
side of the machine). At the same time, the end portion of the
arm 112b extends downward along the outer lateral surface of
15 the lower part of the second die and the lower end of the sub-
arm 112b is fitted with a butt Elock 122 which faces outward.
The butt block 122 is fitted in registry with the height of the
cylinder 70b and the pusher 72b. For guided movement of the
butt block 122, a slide guide 124 is fitted on the outer
20 lateral surface of the lower part of the second die and it
Sérves as a guide for supporting the butt block 122.
As shown in Fig. 7, the piece part 120 in the process
of transport is sucked by suction pad 114 so that it is spaced
by a certain distance froﬁ the surface of the working stage

25 110. When the piece part 120 moves to the subsequent working
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13 Fig. 15 is an illustkation showi ng the portion that,@rives t he pushi ng

plates in the pickup

s¢hanism Fig. 16 is an illustrafgon show ng the

| ayout of the suction mechanismin the pickup nmechanism Fig. 17 is an

illustration showing a first method of winding a belt

the like in the pickup nechanism Fig. 18 is an iIIusE?Qt
second nethod of winding a belt around pulleys and t-he_l

10

15

20

25

u-:!n:\\lc and
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Qg
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stage 110, the feed arm 112 descends and functions to replace
the piece part 120 on that subsequent stage 110.

To permit these actions, the feed plates 1lla and.lllb
are supported by the lower part.of the second die in such a way
that they are. vertically movable; at the same:time, the feed
plates are operatively associated with a vertically driving
mechanism so that they can move in the vertical direction. It
should be mentioned here that the feed arm 112 which is
supported by the slide guide 124 for lateral movement is also
guided by slides that allow for vertical mové@entq by means of
engagement through dovetail grooves. | ' |

The feed arm 112 is moved forward when the cylinder 70b
installed on the main body of the working machine contacts the
lateral surface of the butt block 122 énd pushes it in the
advancing direction whereas the feed arm is moved backward when
the pusher 72b also installed oﬁ the main body of the working
machine contacts the lateral surface of the butt block 122 and
pushes it in the retracting direction. Such forward and
backward,movements create the reciprocating action of the feed
arm 112. Therefore, by using stoppers to restrict thé range
over which the feed arm 112 can move, the requisite feed stroke
can be set for the specific product type so as to permit the
feeding of the arm in the required increments.

The'sequence of wofking actions that are taken by the

second die 42 may be outlined as follows. First, the piece -
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he consi+uction of a
hanis Fi 19 is aﬁxlllustratlon showi ng t
ggﬁventlgLaI ?ead mnrklﬁg machine; Fig. 20 is an |IIustiét|on show ng the

construction of another prior art |ead working nachlne,,ap S22 d—4-s-.an

_ : : i Pt Moﬂﬁb
illustration showi ng the construction of yet another pr s ?ﬁﬁp ACEDr&i

[ D EMBOD

chine. DETAILED DESCRI PTI ON OF THE PREFERRE |

ggneral-purpose | ead working machine according to enbodi ments offtne s
present invention will be described belowin nore detail with reference

t he accompapettg1d0aws Uhe work is supplied to the lower part of the

second die, whereupon the suction pad 114 in the farthest

portion of the feed arm 112 moves back to the position that

corresponds to the center of the top surface of the package of

5 that particular piece part 120. The same is true with the

piece parts 120 that are already aﬁ the respective working

stages 110 and the suction pad 114 comes into registry with the

central position of each piece part. With this registry kept,

the feed plates 111la and 11;b are lowered so that the

-10 individual piece parts 120 are sucked by suction pads 114. 1In

the next step, the feed plates 1lla and 111L areniifted.and the

feed arm 112 is fed by a given increment to a position that is

distant by one pitch. 1In that position, the feed plates 1lla

and 111b are lowered and the suction pads 114 release the piece

15 parts 120, which are replaced on the adjacent working stages

110. It should be noted here fhat the feed plates 11la and

111b are urged upward and must be forced to descend by 'a drive
mechanism such as the descending mechanism 93.

Affer the replacement, the piece parts 120 are

20 subjected to press working. To this end, the feed arm 112 is

moved backward by a certain distance so that the plates 112a

supporting the suction pads 114 come into registry with the

central positions of the respective stages 110. As a result of

this movement, vacancies will form in areas that correspond to

-~
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| | ustsati ons show ng the
General |ayout of the hine) Figs. 1 and 2 are i : _
éeneral Iaygut of the |§2h wor ki ng machi ne of the inverd kﬂon Fig. 1is a

top‘v!em/and Fig. 2 is a front view The worKking nachlrﬁgggi%_%gigggﬁ7gl
ﬁai{ rkin

| of 4
enbodi ment under consideration consists basically
nmechani sm portion A for supplying a plastic- nolded | qadfra
stages, a working and handling

. M

the working stages 110 and press working is effected by
clamping the upper and lower parts of the second die.
:After the working process is completed, the same
procedure is repeated to perform the next .feed eycle and,
S hence, the next working process. Thus, the feed arm 112 and
other associated elements are controlled to effect continuous
press working.
As shown in Fig. 3, the lead working machine of the
embodiment under consideration has the first die 40 and~the
10 second die 42 arranged in tandem so that the worklng with the
first die 40 is followed by the working w1£h the second die 42.
However, as described on the foregoing pages, the work feed
drive mechanism provided on the main body of the werking
machine enables the transport process to be performed in each
15 die and, hence, by insuring that the feed drive mechanisms
acting on the two dies are controlled in operative association
with each other, ‘continuous working can be effected with the
first die 40 and the second die 42.
In the working machine of the embodiment under
20 consideration, the feed drive mechanism has the same structural
design for the portions where the respective dies are to be set
and this is to insure that different kinds of products can be
fabricated with this machine by working with dies that are

selectively used. As for the pitch of incremental feeding and

25 other factors that are variable with product type, the
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portion B for working th | eadf ranme, and a receiving.ngﬁganisn1portion C
for receiving the worké&giproduct. The | eadfranme suppl ysgechani sm portion A,

t hee worki ng and handling portion B and the recei ving mechani smportion C
are arranged in a row and the work is supplied fron1ALLgm§u{m@epem'_
subjected to the necessary working processes and the w@ﬁgqygﬁr¢ﬂﬁb8éﬂh e
received in C. In the |eadfranme supply nechani sm porti on EPLAGED c- | ded
| eadf ranes stacked-in a nagazi ne are chucked one by . ' a

predeterm'HEE%%E?%%SQd&Gs%bﬁ%mﬁééhggé%gj$¥g¥Hé£@ 8Rr%Hg1J%e;T§hd this

| eadfranes I n aztne ar
allows the machine of the embodiment under consideration to be

flexibly used in the fabrication of different kinds of
. products. - .
5 tExemplary layouts of other dies)
| Figs. B8, 9 and 10 show a die 6f such a type that piece
parts as the work are fed in given increments by means of a
feed bar. Fig. 8 is a plan view of the lower part of the die
which has working stages 130 provided at given intervals on the

10 die surface as in the embodiment described abbYe. The feed bar
indicated by 132 is an elongated plate memgér'fdf tranéporting
the work (see fig. 9) and it is provided slidably in a slit
hole that runs through the entire length of the lower part of
the die. The feed bar 132 has along its upper edge a plurality

15 of pockets 132a that engage the bottom surface of the work’s
package. The pockets 132a are p¥ovided at the same interval as.
the working stages 130 in accordance with the number of the
latter. Thus, £he number of pockets 132a to be providéd is
equal to the number of the working stages plus one.

20 The feed bar 132 is provided such a way that it is
movable not only vertically but also back and forth with
respect to the die surface. When it is in the UP position, the
feed bar 132 carries the work in pocket 132a and feeds it by
one pitch; when it is in tﬁe DOWN position, the feed bar moves

25 back to the initial position. Thus, the feed bar feeds the
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up with a-lifter under 4he nmagazine in synchroni smw thsthe chucking action
and are thereafter supplil ed successively to the working>and handli ng
portion B, with the topnost |eadframe supplied first and the underlying
frame supplied next. Referring to Fig. 2, nuneral 30 designates the chuck,
31 a cylinder for vertically noving the chuck 30, 32 ving the

chuck 30 laterally or horizontally, 33 a pair of rail B@@%L.
| eadfrane is noved for replacenent, and 34 a magazi ne suppoﬁEPLA@EDce p

| ength and wh#k h éﬁné&@;é%aw JRnd iy %P QL e TS

magazi ne for acconmodatin
vertical and horizontal movements.

To effect these actions, vertically driven feed plates

134a and 134b are provided on.opposite sides -of the train of

S working stages 130, and slide rods 136a and 136b are supported

by guides beneath the feed plates 1345 and 134b, respectively,

and in a direction parallel to the transport of the work. The

slide rods 136a and 136b are connected by plates 138a and 138b

which are fixed at opposite ends. Opposite ends of each feed

10 plate 134a or 134b are fixed to the COnnectihg plates 138a and

| 138b, whereby both feed plates are suégortea aloné their
length. .

To have the feed bar 132 move back and forth, the slide

rods 136a and 136b must be moved reciprocally. The réciprocal

15 movements of the slide rods 136a and 136b are effected by

providing a feed drive mechanigm on the working machine as in

the case of the embodiment described above. Stated more

specifically, a horizontal pushing arm 140 extends from the

central part of the length of slide rod 136a in such a

20 direction that it departs from the operator facing the front

part of the machine. A support plate 142 is fixed in a

downward direction to the end portion of the pushing arm 140.

A butt block 144 facing outward is fixed to the outer surface

of the support plate 142. -The butt block 144 is mounted at the

25 same height as the cylinders 70a and 70b, as well as the
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15 leadfranmes al so varime in size. To insure flexibl e~yse for magazines
t he [*éadfrane supply mechani sm porti 6#’ A of the

of varying sizes,
enbodi ment under consideration pernmits the nagazine to such a way
that the centers of the width and Iength of each |eadfr Wdlﬁ SHERTCHAS @ ﬂ,[g
coincide in position with the center of the chuck 30 a atﬁEPEA e,

the supply mechani smportion Ais so adapted that each

pushers 72a and 72b. To effect guided movement of the butt
block 144 along the outer lateral surface of the lower part of
the die, a slide guide 146 is provided to guide and support the

support plate 142.

5 In order to restrict the range over which the butt
block 144 can move in the embodiment under consideration,
shock-absorbing stoppers 148a and 148b are provided on op9051te
sides between which the butt block 144 is located (see Flg 8).
As the butt block 144 moves back and forth, either lateral side

-19 of the block will contact the stopper 148a or 148b, thereby
restrlctlng the position of the moving butt block 144 and,
hence, the stroke of movement of the feed bar 132.

The die of the embodiment under consideration is set in

the lead working machine in the same manner as shown in Fig. 3,

15 whereupon the work can be fed consecutively by means of

transport with the feed bar end subjected to the required
working processes.

The sequence of working actions with the die according

to the embodiment under consideration may be as follows. When

20 effecting press working on the die surface, the feed bar 132 is
located in the retracted position below the die surface. After
press working, the upper part of the die ascends and, at the
same time, the feed plates 134a and 134b also move up. In

synchronism with these movements, the feed bar 132 is lifted

25 and the piece parts that have been processed in the respective
‘\'—&._
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| eadf rame can be noved -~
in the central

[ [ ' it he center ~vt-ch —t

and handling portion B with the position of t i RAR VI
i nt. In the work ~hardbi BN |

Ig??{gﬁng bei ng used as a reference poi haniﬁﬁﬁLﬂBEBion A
gubjected’to t he predeterm ned working processes as it

r replacenent along the rails~33 as it is chucked
posi tion:¥’ The distance between the rail’s::33 is variable with
the width of each |eadframe and the latter can be supplied to the working

he

ied fromthe supply
the | eadframe as supplie pply T

on the reSﬁ%&Hfﬁ%_WQE?EQQl§bag§§hgu8b§gé$§t§9?ﬁ€énfgédugggrlggnfkdgﬁgﬁig

the first die 4071is p

10

15

20

25

sitione
way that they are placed in engagement with the pockets 132a.

Subsequently, the butt block 144 is pushed by the feed drive
mechanism until it contacts the stopper 148b, whereupon it
stops moving.. In this advanced position, the feed bar 132 is
driven to descend and each of the piece parés is transferred to
the next stage.

After descending into the lower part of the die, the
feed bar 132 which is now in the DCWN position moves back to
the initial position, where it is ready fo;‘fﬁg next transport
cycle. The. retraction of the feed bar 132 is effected by the
feed drive mechanism on the working machine and it stops when

the butt block 144 contacts the stopper 148a. Thus, the

horizontal movement of the feed bar 132 combines with the

vertical movements of the feed plates 134a and 134b to insure
that the work is consecutively transported to the next working
stage 130 so as to achieve continuous working operations.
(Work transfer mechanism)

As described above, the lead working machine of the
embodiment under consideration is so adapted that various types
of dies can be set in accordance with the product type. To
insure such versatility or flexibility, the machine must be so
designed that the product can be efficiently transferred from

the first to the second die irrespective of whether the work is

n,

a leadframe or a piece part. As already mentioned, the manner.
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supply end ane\the second die 42 is positioneeh a certain distance
gﬁzsf¥?gﬁ1thgpf¥rst di €40. The first die 40 and the sé#bnd die 42 are set
ina press unit in the free-shank fashion so that they can be independently
nmount ed or dismounted fromthe press unit. The first di p=%8-and _the second
die 42 to be set in the press unit may be of either the Fyﬁbsm R@
the leadfrane to be worked as it is fed consecutively ijn a REﬂIEACED

in which the work is transferred from the first to the second
die depends on the working schedule and it may be transferred
to the second die either as a leadframe or as a piece part
. which is obtained by separating the product. portion of the
5 leadframe in the first die.

To enable transfer in eitﬁer of these cases, the
working machine of the embodiment under consideration has the
following three elements provided intermediate between the
first and the second dies: a rail mechanism for guiding the top

10 and bottom rails of the leadframe; an éjgcto; chute for
ejecting the unwanfed.frame which remai;s‘aféer sebarating
piece parts in the first die; and a pickup mechanism for
transferring the thus separated piece part to the second die.

Fig. 11 is an illustration showing the layout of the

15 components of the rail and ejector chute mechanisms as seen
from the front, and Fig. 12 is é corresponding illustration as
seen from above. It should be noted here that the rail
mechanism is used in the case where the work is a leadframe
that is transported not only on the first die but also on the

20 second die whereas the ejector chute is used in the case of
ejecting the unwanted frame portion which remains after
separating piece parts in the first die. Therefore, the
ejector chute is not used with a setting that performs working
on the leadframe which is fransported on both the first and the

25 second dies; on the other hand, the rail mechanism is not used
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strip fformor the type.Lhat permts piece parts to be yoyked as they are
fed consecutively. The- structural design that enables &%her type of dies
hi

to ‘be set

in the press unit will be described later in
To insure that working is perforned irrespective of whe Ffﬁl;ggpgg . %e?
fed consecutively is the leadframe in a strip formor pjece Wﬂﬁiig |
have been separated fromthe | eadfranme, the working andts

ecj fication.

tion

B

of the enbodi ment under con5|derat|on i ncl udes the follow ng three members

uhi ch are pgs! thaedsb LACIBIALe gt YRSt e 478t dhendfeRnda’ eaaP R

die 42: a ral

10

15

20

25

ani sm ramne

first to the second die.
(Rail mechanism)

Referring to Fig. 12, pnumerals 150a and 150b represent
moving rails that have grooves formed in the inner lateral
surface for guiding the top and bottém rails of the leadframe
and these rails are placed in a face-to-face relationship in a
position intermediate between the first die 40 and the second
die 42. The.twd rails are supported in such a way that their
spacing is adjustably variable; at the same EiTe, the rails are
supported vertically movable in such a wayathat'ihey will move
up and down in synchronism with the movements of the feed
plates 92a and 92b on the first die.40 and those of the feed
plates 11lla and 111b on the second die 42.

The spacing between the moving rails 150a and 150b is
made variable by such a nechénism that a screw shaft 152

installed between the two rails at right angles thereto is

rotated with an electric motor 154. The screw shaft 152 may be

replaced by a rack-and-pinion system, a belt or any other

mechanisms that are capable of permitting the rails 150a and
150b to stop at predetermined positions with the requisite
precision. |
Fig. 13 shows the mechanism for adjusting the spacing
between the rails 150a ana 150b wifh the electric motor 154.

In the drawing, numeral 156 refers to a fixed plate for
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second die 42, ej ector chute 44 into which unwanted frame is
gfengd fromthe flrst ‘Wfe 40, and a pi ckup nechanlsn1by whi ch thf Bkeg?e
parts that have been separated fro_mthe Ieadfra_ma in th_ ’ighﬁlﬁh&qsms
noved and replaced on the second die 42. Referring to F LA@EDdlgN
references 46 and 48 designate press subunits for erVI
and the second die 42, respectively. The products that are eJEpte ;
t he predeterm ned working processes have conpleted in the mor i ng an

handling poskpporsidy eeRECEEE! NEENaRLARST TREOTSEE YERY; LM RS (the, o

base 60. The electric motor 154 is fixed to that part of the

plate 156 which is outside the rail 150a and operatively:
associated with the screw shaft 152 via a belt 158. The plate
5 156 also carries slide plates 162a and 162b which are supported
to be movable in the direction of wiath via slide guides 160a
and 160b, respectively, which guide the widthwise movements of
the rails 150a and 150b. Nut elements 164a and 164b which mesh
with the screw shaft 152 are fixed on to the slide plates 162a

-10 and 162b, respectively. B _

The screw shaft 152 is adapted t; mesﬁ.with.the nut
eleﬁents 164a and 164b by means of invérse thread, so that the
spacing between the rails 150a and 150b can be adjusted by
changing the direction in which the.screw shaft 152 turns.

15 - As shown in Fig. 13, the rail 150a (oxr 150b) is
supported by being fixed to tﬁe inner lateral surface of a
support arm 1l66a (or 166b) which is erected on the slide plate
162a (or 162b); therefore, to adjust the spacing between the
rails 150a and 150b, one may turn the screw shaft 152 with the

20 electric motor 154, whereby the spacing between the slide
plates 162a and 162b is adjusted accordingly.

The support arm 166a (or 166b) is provided with a slide
guide 168a (or 168b) that permits guided vertical movements of

the rail 150a (or 150b).

—
\
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recei ving mechani sm poktion C In the enbodlnenk\ under
consideration, an X-Y @ffve stage 50 supports by suctid¥ p=he
ej ect ed fromthe second die 42 and repl aces them 17

Referring to Fig. 2, numeral 52 designates a recei VREIH_A:CI ,

tray.

trays for

t he

10

15

20

25

recei ving the ejected products. The recei Ving trays 54 are set

Each of the rails 150a and 150b has an engagement plate
170 provided on the underside at either end as shown in Fig.
11, and'one engagement plate engages an end of each of the feed
plates 92a and 92b on the first.die 40 and the other engagement
plate engages an end of each of the feed plates 1llla and 1l1l1b
on the second die 42. Because of this arrangement, the rails
150a and 150b will descend in synchronism with the descending
movement of the feed plates 92a, 92b, 1lla and 111b.

Shown by 172 (or 174) is a mechanism for lowering the
feed plates provided on the first die 40 (or 42). The
mechanism.l72 (or 174) actuates the forced 10Werihg of fhe feed
plates 92a and 92b (or 1llla and 111b) in synchronism with the
consecutive feed of the work. .In response to the vertical
movements of the feed plates 92a, 92b, 1lla and 111b, the rails
150a and 150b move up and down to effect the precise guided
transfer of the leadframe. |

The rails 150a and 150b are returned to the UP position
by the resilience of a spring 180 (see Fig. 13). The spring
180 may be replaced by a drive element such as an air cylinder.

As described above, the rail mechanism of the
embodiment under consideration has the moving rails 150a and
150b provided in a position between the first die 40 and the
second die 42 and the product is transported with the spacing
between the rails being adﬁusted in accordance with the product

type. Because of this arrangement, the working machine of the

——
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i ng hi ne as they~are stacked in carriers and thg:jnd|V|duaI products
:?;knglgggd I n alignnég? by neans of the X-Y drive state 50 as they Sre
set” one by one in the receiving position. As described abque, the |ea
wor ki ng machi ne of the enbodi ment under consideration co NTHIS 2
| eadf rane supply mechani smportion A, the working and hangling v
and the product receiVing nmechani smportion C as they arebesanys
tandemin such a way that the work is subjected to the_necessary_mpr
processes agnvéntfod ! 28SRYPIAE 1L Yal HYBICrRRGL 0¥ MSESCL! tes .
supplied to the portion A'Up to the

Further, the rails 150a and 150b are allowed to move up and

down in response to the vertical movements of the feed plates
92a, 92b, 1lla and 111b and_this enables the work to be

5 transferred continuously from the first die 40 to the second
die 42, thereby accomplishing continuous working with the
machine.

As was already mentioned, the rails 150a and 150b are
brought into engagement with the feed plates 92a and 92b on the

- 10 first die 40, as well as with the feed plateéi}lla_and 111b on
the second die 42 by means of the engagemegt pléEes 176 when a
working operation is conducted. However, when replacing the
dies, the rails 150a and 150b must be disengaged not only from
the first die 40 but also from the second die 42 in order to

15 provide ease in die replacement and setting operations. To
this end, the machine of the embédiment under consideration has
an air cylinder 179 provided below the rails 150a and 150b (see
Fig. 11) so that they can be lowered from the engagement
position before die replacement is started.

20 (Ejector chute mechanism)

In Fig. 11, numeral 44 refers to the ejector chute for
ejecting the unwanted frame out of the first die 40. As shown,
the ejector chute 44 is provided in a vertically movable manner
in a positibn intermediaté between the rails 150a and 150b.

25 The ejector chute 44 is formed as a tube having a rectangular

——
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positiaon where the worked product is taken up fromthesportion B. Because
of this arrangenent, th@élead wor ki ng machi ne i s conpagt’ Lent to
use since all handling procedures such as setting the wor iHlSﬂiEEungg, EEN
nmounting the dies and di snmounting them can be effected onjthe s?gkgAgth%e
machi ne that faces the operator. The | ead wor ki ng machi ne oT  the

enbodi ment under consideration is basically intended for working | eadfrane
strips but it should be understood that the working and handling portion B

i's also ap%f&éﬁ”éﬁééﬁéhrgﬁg)ﬁgs an inlet provided on the side where the

unwanted frame is admitted. Shown by 180 is an air cylinder

that causes the ejector chute 44 to be moved up and down. As
.shownAin.Fig. 11, the ejector_chute 44 is used as it is set
5 either in the DOWN position where the upper end of the chute is
located below the support plate 156.05 in the UP position where
the inlet of the chute is located generally at the same height

as the feed plates 92a and 92b on the first die 40.
Shown by 182 is an ejection guide that is positioned

10 below the chute 44. The guide 182 receives the unwanted frame

-
et

as it drops down the chute 44 and sends it intsla scfap box.
The guide 182 is fitted over the chute 44 and its lower part is
inclined toward the scrap box.

In the case of working a leadframe as it is transpdrted

15 between the first die 40 and the second die 42, the ejector
chute 44 is lowered to the DOWN éosition which is the retracted
position where the chute will not interfere with the movement
of the rails 150a and 150b. If the first die 40 is of a type
that separates the product portion from the leadframe, the

20 chute is set in the UP position.

If the first die is of such.a type that the leadframe
is subjected to the necessary working processes with the
product portions being then separated in piece' parts, the
unwanted frames are ejecéed as the supplied leadframes are

25 successively transported. The ejector chute 44 admits through
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18 leadframe or piece parts with mninumalterations be«\g made to the
supply and receiving eiifs of the machine. (Layout of t#e'working and
handl i ng portion) The general - purpose | ead worki ng machi ne of the

enbodi nent under consideration has the first die 40 and the second die 42

arranged in tandemand it is adapted to be capable of sel EHIV gy.\..
regardl ess of whether the |leadframe as the work is feed con é§ }?$ A@BEHV
whet her piece parts that have been separated fromthe le

the inlet the unwanted frames as they are ejected from the
first die and the admitted frames slide down the guide 182 to
be discharged into the scrap box.

Thus, the unwanted frames can be easily ejected between

5 the first die 40 and the second die 42 without affecting the
layout of the two dies. |
(Pickup mechanism)

We will now .describe the pickup mechanism for
transferring a piece part from the first die 40 to the second

.10 die 42. The pickup mechanism has a pickup ﬁq?tiop that picks
up a piece part from the first die 40“and-.é repiacement
actuafing portion by which the piece part as supported by the
pickup portion is moved for replacement on the second die 42.
The pickup mechanism of the embodiment under consideration uses

15 suction pads to suck pneumatically the piece part that has been
transported to the ejection end Qf the first die 40; the pickup
mechanism then lifts thg piece part and moves it to a position
above the second die 42, followed by replacement on the die
surface of the latter.

20 | To effect these actions, a rotating plate 190 is
provided above a position intermediate between the first die 40
and the second die 42 in such a way that the plate is driven to
rotate in a horizontal plane by means of a servo motor 192 (see
Fig. 14). The rotating pléte 190 is furnished with a suction

25 mechanism for supporting piece parts by suction. - The servo

S
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consecutively. This is.made possible by the special I;
and handl ing portion Biiwhich is described bel ow in detdil .
perspective view of the’ morklng and handling portion B. TIffg
and the second die 42 are set on the base 60 of the press
brought into engagenent with independently driven press rgns
respectively, in a free-shank fashion. If the first-die 40 and
die 42 are inserted into the machine fromthe side facing the operator and

her eal Lol nBU8RCq 950 13! hdEnRYE| L1En°328 B2 MRLD, 1S ¥ HiasSEal 145
and the rotating plate 190 is fixed to its bottom end surface.
The suction mechanism has moving rods 194a and 194b
tﬁat are mounted to the rotating plate 190 in a vertically
5 movablg manner, as well as suction pads 196a nd 196b that are
mounted to the lower ends of the moving rods 194a and 194b,
respectively. It should be noted that the moving rods 194a and
194b are mounted to the rotating plate 190 in sﬁch a way that
_they are capable of not only vertical movements but also free
10 rotation about their own axis. Air is connecféq to _the suction
pad 196 (or 196b) via an air tube 198a Eor 198b) whlch is
connected at one end to the pad 196a (or 196b) and which
communicateé at the other end to aﬁ air supply through a pipe
200 that is fixed, with its face down, to the base plate 193.
15 _ The servo motor 192 used in the embodiment under
consideration has a through—hole-formed in the central portion,
through which the fixed pipe 200 is inserted (see Fig. 14).
The air tubes 198a and 198b are connected to the fixed pipe 200
by means of a rotary air joint 202 so that the tubes wiil not
20 interfere with the rotation of the suction mechanism. The
sexrvo motor 192 is a parﬁ of the rotational derive means but,
needless to say, it is by no means limited to the type used in

the embodiment under consideration.

To drive the moving rod 194a (or 194b) vertically, a

25 pushing plate 206a (or 206b) is placed in contact with its top
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brought. i nto engagenent.w th the rams 62 and 64, respegtively, so that

they are in the driven%istate. The as-set die di neEsj
posi tion of the height of the engagenents with the press
rendered to be common to the two dies, so that die units
wor ked products can REPLACEMENT SHEET 19 be replaced alas

required, in the working and handling

-10

15

20

25

_ONS & and the

end surface and the plate 206a (or 206b) is driven vertically
by means of an air cylinder. Fig. 15 illustrates how the
pushing ‘plates 206a and 206b are pushed by air cylinders 207.

In Fig. 15, numeral 208 refers to a pushing arm that has the

pushing plate 206a (or 206b) fixed to the central part of its

length. The pushing arms 208 are supported in a vertically
movable manner above opposing sides between which the servo
motor 192 is located, and the drive rod ef air cylinder 207 is
fixed to both ends of each pushing arm 208. Extending the
drive rods of the air cylinders 207 causes ﬁhe plates 206a and
206b to be pushed out. It should be mentioﬂed"here £hat the
rod 194a (or 194b) is moved upward by the resilience of a
spring 209 that is fitted over the rod.

Fig. 16 shows the rotating plate 190 and the positions
of suction pads 196a and 196b relative to the plate 190 as they
are seen from above. The suceion pads 196a and 196b are so
designed that they will transfer piece parts from the first die
40 to the second die 42 each time the rotating plate 190 turns
for 180°. To this end, the pads are arranged symmetricélly
with respect to the center of the plate 190 (see Fig. 16) and
they are spaced apart in such a way that when one of them is
located above the position of ejection from the first die 40,
the other pad is located above the position of supply to the
second die 42. With a paif of suction mechanisms being thusly

arranged symmetrically with respect to the center of the plate

R —
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portion B. The enbodi mgat under consideration assunmes that the first die 40
i s capabl e of working tpe | eadfrane as it is fed consecuﬂﬁ§ﬁ§§=#$uuéﬁﬁLilgi
second die 42 is capable of working piece parts as they & SHEET HAS BEEN

consecutively. Each of the first die 40 and the second dLg_ﬁQJﬂﬁiA@ED

plurality of working stages and the work is fed consecutivery to tte
respective working stages for effecting the necessary working processes.
The work can be transported by either one of the following three

R S R e SRR e S S
pos;tlons of the suction pads 196a and 196b to reverse so that
the piece part as carried by the first die 40 is transferred on
to the second die 42. - -

S It should be noted that when the piece part is
transferred from the first die 40 for replacement on the second
die 42, the orientation of the work may remain the same or it
may be changed by 90°. This is because some products require
that a specified direction be selected for the consecutive feed

10 of the piece parts on the working stages. ‘Tﬁg machine of the
embodiment under consideration'is furnished‘wi£h a méchanism
that enables the selection of such specified directions.

Turning back to Fig. 14, numerals 210a and 210b refer
to pulleys that are fixed to the moving rods 194a and 194b,

15 respectively, below the rotating plate 190. A belt 212 is
wound around the puileys 210a and 210b so that when the
rotating plate 190 turns, it rotating action is utilized to
have the rods 194a and 194b rotate about their own axié.

Figs. 17 and 18 illustrate the layout of the pulleys

20 210a and 210b on the rotating plate 190, as well as the layout
of first pulleys 214a and 214b, second pulleys 216a and 216b,
and a fixed pulley 218 that are positioned on the plate 190.
The fixed plate 198 penetrates the center of the plate 190 to

be fixed to the bottom end of the fixed pipe 200. In other

25 words, the pulley 218 is fixed to the machine frame and the
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as they are sucked witph~suction pads; and piece parts ake fed consecutlvel y
as they are placed in petkets in a feed bar. The feed amallows the
| edadfrane to be fed in given increnents as it noves back and forth by one

pitch on each working stage. When transporting t df rane, exact
positioning is inserted by inserting feed pins into the Th8 @FEER |
rails of the |eadfrane. In the other cases of transpégrt, | REPL e casp

where piece parts are held with suction pads and the c

placed in tﬁk@a@é’clw s @a%QBlEGS? P&nlrtx P ece éaarc%ttsctﬁar %hfee%ulley 218.

consecutiv t hrough i ncrenment a AOVEnen
What is unique about the fixed pulley 218 is that it consists

of two parts, one being the smaller-diameter pulley and the

other being the larger-diameter pulley. The circumference of

5 the smaller-diameter pulley is one half the circumference of

each of the pulleys 210a and 210b, whéreas the circumference of

the larger-diameter pulley is equal to that of the pulleys 210a

and 210b. As shown, the first pulley 2l4a (or 214b) is

generally positioned side by side with respect to the pulley

10 210a (or 210b), and the second pulleys 216a and 216b are

positioned diametrically and symmetrically“with'iespecf to the
center of the fixed pulley 218, to which they are close.

Figs. 17 and 18 both illustrate how the belt 212 is

wound around the pulleys 210a and 210b, the first pulleys 214a

15 and 214b, as well as other pulleys. The difference between the

two figures is that in Fig. 17, the belt 212 is pressed against

the smaller-diameter portion of the fixed pulley 218 whereas in

Fig. 18, the belt is pressed against the larger-diameter

portion of the pulley 218. By turning plate 190 for 180°, the

20 Piece part is replaced on the second die with its orientation

either changed by 90° (in the case shown in Fig. 17) or

unchanged (Fig. 18) from the case where it was picked up from

the first die. Thus, the machine of the embodiment under

consideration permits the piece part to be replaced on the

25 second die in two different orientations by changing the manner
I
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The pit.ch of feed on t dies varies with the type of pkoduct to be
yi el ded, so in order t@»1nsure that the working 20 iEehi ne can be used
for- various types of dies, feed by the required pitch nust be realized for

every die that is set on the machine. To this end, the enpgetrwert-uader
cons?/deration I's so designed that feed arns and ot her noy, ﬁ@sp%lﬂﬁfﬁ 4G BEER
inthe transport of the work are provided on -the | di esREPDAGED

in which the belt 212 is applied. The pulley 218 is a fixed
pulley for turning of 0° and 90° whereas pulley 218’ is a fixed
pulley for turning of 180°. That is, the belt 212 is wound
aroung from the pulley 218 to the pulley 218',. whereby turning
5 of the pulleys 210 and 214 are fixed. At this time, a plate
219 is moved toward a direction indicated by an arrow in Fig.
17 while the turning plate 190 is turned. By turning plate 190
for 180°, the piece part is replaced on the second die with its
orientation either changed by 90° (in the case shown in Fig.

10 17) or Hence, the operator may select a suitable method of belt
application in accordance with the desireé prodﬁct tyée.

In the machine of the embodiment under consideration,
the length of the belt 212 is readjusted by sliding the plate
219 after belt replacement.

15 It should also be noted that if the rotating plate 190
is turned in the reverse direétion, the piece part can be
replaced on the second die with its orientation being changed
by -90° (-270°). 1If the belt is not pressed against any part
of the fixed pulley 218, a 180° change in orientation is

20 possible.

As described above, the pickup mechanism moves the work
from the first die and replaces it on the second die by
coordinating the rotating motion of the plate 190, the vertical
movements of the rods 194a'and 194b, and the sucking action of

25 the pads 196a and 196b. Stated more specifically, the piece

- 0 -
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accordance wth the di sional sizes of the product whereas a feed drive
mechani sm for reciprocaktng these noving parts is prov»ded on the mai n body
of the machine. (Wrk feed drive nmechanism Fig. 4 shows the feed drive
mechanismas it is nounted on the base 60. To be noreg exact. the drive
mechani sm consi sts of two i ndependent units for the frHtSiSHEETEHAQ BEEN |t he
second die 42, respectively. To insure connﬁn use Wth vaEppugedli es tihat
depend on transport by different methods, the two ul
mechani sm s % S08ED8 EQYRULRY 41l A flesiLed die qan he substituted and
set in a predeterm ned
action of the pad 196a provided at the end of the descending

rod 194a; after the rod 194a ascends, the plate 190 turns for
180° so that the rod 194a moves_to a point above the second die
5 .42; subsequently, the rod 194a is lowered and the piece part is
released from the pad 196a and replaeed on the second die 42;
in this transfer mode, the other pad 196b is located above the.
first die 40 and.in the process of supporting the next piece
part by suction.
10 Thus, each time the plate 190 turns for 180°, the piece
part is picked up from the flrst die 40 by euctlon and replaced
on the second die 42.
As described above, the pickup mechanism of the
embodiment under consideration moves the piece part from the
15 first die and replaces it on the second die each time the plate
190 is turned for 180°. This coetributes to efficient mo&ement
and replacement of the work, thereby proving effective in
shortening the cycle time of the operation of moving and
replacing the work. Further, a compact mechanism can be
20 designed for moving and replacing the work and this feature is
particularly advantageous when dies are to be set close to each
other as in the case of the embodiment under consideration.
Another possibility is the selection of the orientation of the
work during its movement aﬁd replacement (it may be changed or

25 unchanged in orientation from the case where it was picked up

-
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positiqQn on each of theﬁxles 40 and 42. The two units ofy feed drive
mechani sm as provi ded &fthe respective dies are contre¥ ed in such a way
that they are driven in synchronismwhen in action. To hﬁﬂgn theat—t-he f eed
arm and ot her nmoving parts which are provided on the di SﬂEahﬂﬂ&ﬁEﬂW1e
inadirection parallel to the transport of the work, the feREPAOEDe
mechani sm has a capability for pushing those noving parts both In a

from the first die) and this can be effectively utilized in
' inc;easing the flexibility of lead working machines.
In the embodiment under consideration, the pickup
portion is provided on the plate 190 in two positions of'
5 inversion symmetry. If desired, the pickup portion may be
provided in four positions at 90° intervals and the plate 190
adjusted to turn by increments of 900? this design enables the
operator to inspect the work in the process of transfer between
dies, such as by checking individual piece parts for integrity
10 or detecting any broken punch by imageyié? inspection of
remaining dam bars . ."
(Product receiving mechanism portion)
The product that has passed through all the steps of
working with the second die 42 is receivéd by a receiving tray
15 in the receiving mechanism portion C. As shown in Fig. 2, the
receiving pickup head 52 in the receiving mechanism portion C
sucks piece parts as they are'transported from the second die
42 and replaces them in order into the receiving tray. As
already mentioned, there are two different cases of working
20 with the second die 42; in one case, piece part are fed for
working with the second die and, in the other case, the
leadframe is transported from the first die 40 to the second
die 42, where it is worked and finally piece parts are

separated from the worked leadframe. 1In the second case, the

25 unwanted frame is ejected from the second die 42. To cope with
[
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: : : : f the
21 direction in which y are advanced parallel to the~transport o
work and in a directiof#¥n which they are noved back. ﬁ@?errlng to Fig. 4,
nuneral s 70a and 70b designate cylinders for pushing the noving parts on
the first die 40 and the second die 42, respectively, to be noved in the
advancing direction, and 72a and 72b are pushers that € DVi ng
parts in the retracting direction. The pushing rod of
70b) is positioned on the same height as the pusher 73a (or RERLACEM al
face- to- axhiielatdanslied, el o Jditdi?diflve P ' Al SR 0 R ISGRYTRERY
rod of the cylinder .7

end of the second die 42 as shown in Fig. 3 and each piece part

is picked up with the receiving pickup head 52 and replaced in
. the receiving tray whereas the'unwanted frame.is discharged
5 from the machine through the ejector chute 220. If no piece
parts are separated from the léadframe on the first die 40 or
the second die 42 so that the leadframe is delivered as the
product ffqm the second die 42, the ejector chute 220 is
unnecessary. Considering these two cases, the ejector chute

10 220 may be provided in a vertically movable"fashign.

As descrlbed on the foregoing pages,- the éeneral-
purpose lead working machine of the invention is adapted for
flexible use in working different types of products and to meet
this need, ﬁhe structures of dies are made common to various

15 product types and so are the constructions of the feed drive
mechanisms provided on the main body of the machine and, at the
same time, a rail mechanism, an ejector chute mechanism and a
pickup mechanism are mounted between dies. Because of these
two features, the working machine of the invention can be used

20 irrespective of whether the work is fed as a leadframe, in
piece parts or fhe like.

Stated more specifically, the general-purpose lead
working machine of the embodiment under consideration is
capable of working the following objects by the working

25 schedules also set forth below.

——————
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for the noving parts whigr they are conpressed into cont@ét with the rod;
the’pushers 72a and 72b are designed as shock absorbers. The pushers 72a
and 72b are pushed as they are driven with notors in_conbination with bal
SCrews. In Fig. 4, nunerals 74a and 74b refer to|MjoicH r? cﬁ;ﬁw bb are
ball screws, and 78a and 78b are nuts that nesh wit ‘the,&&F 6a
and 76b, respectlvely The bal | screm17ga (or 76b) %t %Oa (or - and
associated with the or y

the nut 78a (or 78b |s coué%%?f%) E% 14882206 3n°% orm of either

a strip, a piece part or a hoop.

(or 70by is fltted with-a pad 7la (or 71b) that prOV|des\a cushi on effect

(2) The method of working with the first die can be

selected from among i) working on a transported leadframe

5 strip, ii) transporting a leadframe strip and separating piece
parts in the final working stage, iii) working on trénsported
piece parts of a leadframe, iv) working on a leadframe
transported as it is unwound from a hoop, and v) transporting

a leadframe unwound from a hoop and separating piece parts in

10 the final working stage. )
(3) The rail mechanism which is-proéided iﬁ areas
intermediate between the two dies enables guided transport or
the combination of the pickup and ejector chute mechanisms also
provided intermediate between the dies enables transfer of a

15 piece part from the first die to the second die.

(4) The method of working with the second die can be
selected from amoné! 1) working on a transported leadframe
strip, ii) transporting a leadframe strip and separating piece
parts in the final working stage, iii) working on transported

20 piece parts of a leadframe, iv) working on a transported
leadframe as it is unwound from a hoop, and v) transporting a
leadframe unwound from a hoop and separating piece parts in the

final working stage.

(5) 1If the product is to be received as a leadframe

25 strip, the receiving mechanism may be constructed of the same
I —
- 54 - eet Has Been Replaced

T



pusher.72a (or 72b) vi a slide guide 82a (or 82b). Theyslide guide 82a (or
82b) hel ps move the push 72a (or 72b) in a direction: ﬁarallel to the
transport of the work. The bal I. 22 screw 76a (or 76b) is provided in

such a way that its-axis is parallel to the slide g b As
menti oned above, the work feed drive nechanlsn1conp i g%SHEFDaAsqﬁmw kuch
as cylinders 70a and 70b, pushers ﬂ REPLACED

design as the supply mechanism that is adopted in the working

machine of the embodiment under consideration. The receiving

mechanism adopted in the working machine of the embodiment

. under consideration enables piece parts to be received in a

5 tray. The receiving mechanism may be so modified that the

leadframe can be received as piece parts, optionally within
sleeves, or that the leadframe can be rewound in a hoop.

(6) In the working machine of the embodiment under

consideration, the work is supplied as a leadframe strip but

10 the supply mechanism may be so modified that"ﬁbe leadframe can

be supplied either as piece parts or as ig is ﬁhwound.from a

hoop.

In the actual lead working machine, control parameters

such as the timing of driving the feed drive mechanisms and

15 other elements vary from one die to another and, hence,

individual dies are furnished with a memory unit loaded with

the working schedule to be implemented by each die and the

machine is so adapted that when a die is set, the control

program associated with that particular die is automatically

20 read to perform control with a computer. The machine is also

adapted in such a way that a die can be set in a predetermined

position by placing it on the base 60 of the side closer to the

operator and pushing it to slide toward the other side of the

machine. When the die is set properly, it will contact the
25 electric circuits and control circuits such as air piping in
- 55 -
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72a and 72
the feed a
70B) until

position by nmeans of the notor 74a (or 74b). This is WHAQSHE%HA&BEEN -

control |l ed
posi tion,
that it is
consecutiv
t he not or

10

15

20

b, and notorg.74a and 74b. For consecutive feeding of the work,
rm and ot her&gbving parts are actuated by the‘cyllnder 70a (or
t hey contact the pusher 72a-(or 72b) whi Ch _jSeoltuobd-ac—#

for feed. To have the noving parts refurn REPLACER ini
t he pusher 72a (or 72b) is driven by the nDwgr==fte—CoT—720) SO
noved in the retracting direction. Thus, the work can be fed

Sh Do 51 UBBAPO J1° U RGER: 707 L97 JOP)ed DLRSSORL M LT RALS

connections automatically.

i al

In the embodiment described on the foregoing pages, two

die units are set in the working and ﬁandling-portion B. If a
great number of working step are involved in fabrication, three
or more die units may be arranged iﬁ tandem. In this case,
too, a transfer mechanism of the same construction as used in
the embodiment described above may be provided between adjacent
dies so that the machine can be utilized in the working of
various types of products.

As was described on the foregoing éaqesr'the éeneral—
purpose lead working machine of the present invention has a
plurality of dies arranged in tandem and it is adapted in such
a way that working can be done with a selected mode of work
transport between dies (i.e., the work is transported either as
a leadframe or piece parts). 1In the prior art, those products
which are transported by different methods must be worked using
different machines. The invention enables such products to be
worked by the same machine. Hence, the lead working machine of
the invention which can be used in the working of many kinds of
products has the advantage of versatile utility.

As another advantage, the machine ié'compact, can be
installed by a simple procedure and convenient to use in

various aspects including the setting of dies.

—_—

— —_
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The feed drive mechani gm used in the enbodi nent under ggp5|dera
depends, for its operaﬁﬁén, on the drive with notors usi=hg bal | screws 76a
and 76b. The advantage of driving the pushers 72a and Z%?.Py'drlvlng"mnth
the ball screws 76a and 76b is that the positions of t dﬁpusﬂers;ﬁ%q%
72b can be controlled correctly in suchfa way that Rhe mork]qﬁqﬂggas
In a correct position part of the way of transport. -
specifically, the position of the pusher 72a (or 72b) caahbe Sgaaﬁzin he
controlling the tU&%zQ&e&Qet‘Q Eeﬁﬁrﬁpﬁzgamggha%ﬁgkb are'provided on the
novi ng parts on the dies by neans of e

main body of the machine and the structures of dies are made

common to various product types and these features facilitate

. the change and setting of dies and offer marked. advantages such

5 as the capability of substitufing and setting an appropriate

die for a specific product and perforﬁing the required working
processes.

Aithough the present invention has been fully described

by way of the preferred embodiments thereof with reference to

10 the accompanying drawings, various changes"épd modifications

will be épparent to those having skiil 'iﬁ" this. field.

Therefore, unless these changes and modifications otherwise

depart from the scope of the present invention, they should be

construed as included therein.

—
———
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vl i ' whi ch are
23 cyli-nder 70a (or 70bg, tﬁ‘—mnrk'caﬁ~be—#ed—by !ncregE?ts
i o tting tke pusher 72a (or
foastions o t.he. boed pact e “mmm"m ! ’,!Eame gan be acconpl [ shed in
arn

72b) to be positioned part of

the return path of the pusher 72a¢(ot 72Db
stroke. It should also be nentioned that the
70a (or 70b) and the ball screm/76a.(or.76b)l
may be reversed fromthe case of the enbodi ment under

WHAT IS CLAIMED IS:

of their
cyl i nder

not or

10

11

12

13

14

15

16

17

they cafi i posirrenedps

1. A general-purpose lead working machine,
comprising:

a leadframe supply mechanism portion -for supplying a-
plastic-molded leadframe to be worked in a strip, piece part or
hoop form;

~a working and handling portion for performinj working
processes on the leadframe, said working and handling portion
including a plurality of dies arranged in tandem for performing
the working processes, a direction of wo;%fﬁg line on one of
said dies aligning with that on the subsequent dié, guiée means
for guiding the leadframe to be transported between said dies,
and pickup means. for picking up a piéce part that has been
obtained by separating the product portion of the leadframe in
one of said dies to transport the piece part to the subsequent
die; and

a receiving mechanism portion for receiving worked
products from said working and handling portion.

- 2. A general-purpose lead working machine as claimed
in claim 1, wherein said guide means comprises a rail mechanism
for guiding the top and bottom rail portions of the leadframe.

3. A general-purpose lead working machine as claimed
in claim 1, wherein said plurality of dies perform the working
processes of resin removal; dam bar cutting, lead tip cutting,

and lead forming.

-.‘\
\
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consi deration. Since step

bal | screws 76a and 76Bwmay—bereptaced—by—the drive with a belt or a

rack-and- pi ni on nebhanisn1alt“ﬂ 1 m omewhat rough nmet hods of
driving. (Exenplary |ayout ofl MI "l" mﬁ“mmm g. 5is a plan view of the
|l ower part of the first die 40" TFhe'ca%ity surface of this lower part is

provided with a plurality of working stages 90. The |
provided with a pair of feed plates 92a and 92b that e

si desjof each workyng st for transferri the | efdirads ’
the top and bottomrail sgg"fel?%reaf%\?‘fre?‘?se Vead Vorking mechine as claimed

2

3

4

in claim 1, further comprising control means for selecting one

of said guide means and said pickup means according to the type

.of the plastic-dieed leadframe-to be worked. -

5. A general-purpose lead working machine as claimed
in claim 1, wherein said guide means further includes an
ejector chute for ejecting the unwan£ed frame which results
from the separation of Piece parts from the leadframe in one of

said dies.

6. A general-purpose lead working‘héchine as claimed

in claim 5, wherein said ejector chute is ﬁ}ovided in a
position intermediate between séid one die and the subsequent
die and in-line with said one die so that said ejector chute is
vertically movable between a retracted direction which is below
the position of the height for the transport of the work and an
upper position at which the unwanted frame is admitted.

7. A general-purpose lead working machine as claimed
in claim 1, wherein said guide means comprises a pair of moving
rails which guide the top and bottom rail portions of the
leadframe and which are Supported in such a way that they are
variable in the direction of width, and a drive mechanism for
adjusting a distance between said moving rails in the direction
of width according to the type of the leadframe to be worked.

8. A general-purpose lead working machine as claimed

i n 3 . » . -
claim 1, wherein said pickup means comprises a pickup

——

——
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from one end of
c-nol ded | eagkyame 100 as the work is suppl i ed
Iﬂg F:?:EIdle 40 in sugz{a maﬁ t hat the edges of the tdp gne gottomrails

are inserted into grooves t ha

entire length of the
I“mﬂulﬂlﬂm 92a an : houl d be
opposi ng inner |ateral sides IIML o fow ded ﬁﬂEﬁ’ﬁdmscé
noted here that a descendi ng nechani'sm"93%i p IaIEREHbﬂCEBr E

feed 24 plate 92a (or 92b) and this forces the feed

3 portion for supporting a piece part that has been eeparated
4 from the leadframe in one of said dies, and a replacement
5 actuating portion for moving said pickup portion from said one
6 die to the subsequent die to replace the piece part supported
7 by said pickup portion on the subsequent die. |
1 9. A general-purpose lead working machine es claimed
2 in claim 8, wherein said replacement actuating portion
3  comprises:
4 a rotating plate mounted rotatably above a position
5 intermediate between one of said dies and the subsequent die,
6 said rotating plate’ having a pickup portlon in two positions,
7  one being located above the exit end of said one die at which
8 the piece part is to be transported therefrom and the other
9 being located above the entrance end of the subsequent die at
10 - which the piece part is to.be transported thereinto; and
11 ) a rotation drive portien for causing said rotating
12 plate to turn by 180° for every replacement action so that the
13 pPiece part supported by said pickup portion is moved from said
14 one die to be replaced on the subsequent die.
1 10. A.general—purpese lead working machine as claimed
2 in claim 9, wherein said replacement actuating portion further
3 comprises means for selecting one of a first method in which
4 the piece part, in response to the 180° turn of the rotating
5 plate, is moved from said one die and replaced on the
6 subsequent die iﬁ the same direction as it was at the exit end

————— _—
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to be pushed down duringypress worKi ng. Shown by 94a and, ?ﬁg ?Lﬁeﬁeﬁgr?r?
for causing the |eadfr&s® 100 to be |velilﬁﬂ stages. the f eed
the first die 40. To avoid int Mwmmmm,mmew\émlm

arm94a is provided at the end HE g Aundr o ot ﬁe | oads } Z}ﬁlgl ?E%é)“ §A§JEEEN d.
the feed arm 94b i s provided at the e i s provided EACERed pifns

de of the feed arm 94a (or 94b)
ggetﬁgge;ZLe down in registry with the positions where holes are made Tm

he | eadfrane
| of 4 t 1Q0. When feeding t
588 E:ggsgggatﬁj\?tealtlgrb?%e@ge%t p"?qﬁls }S? en%g Peing kypBsported %herefrom and

8 a second method in which said piece part is moved and replaced
9 90° offset from the direction in which it was at said exit end.
1 11. A general-purpose lead working machine as claimed
2 in claim 1, wherein said working and handling portion further
3 comprises moving parts including feed arms fof consecutive feed
4 of the work on the dies, said moving parts being mounted on
L] each of said dies, a feed drive mechanism provided sidewise of
6 each of positions where the individual dies are to be set for
-7 advancing or retracting the moving parts mqynted on sald dies,
8 said feed drive mechanism and said moving parts belng provided
9  in such a way that they are operatively associated when said
10 dies are set in the working and handling portion.
1 12. A general-purpose lead Qorking machine as claimed
2 in claim 11, wherein said feed drive mechanism for driving said
3 dies is adapted to drive the individual dies independently of
4 one another, |
1 13. & general-purpose lead working machine as claimed
2 in claim 12, wherein said feed drive mechanism comprises a
3 pushing mechanlsm for pushes said moving parts on each die in
4 the advancing direction and a retracting mechanism for moving
5 back said moving parts which have been advanced by said pushing
6 mechanism to an initial position, one of said pushing mechanism
7 and said retracting mechanlsm being adapted to be driven by a
8 ball screw.
This Sheet Has Been Replaced
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[ op and bottomrails of the |eadframe 100 and by-iransporting the
:gaépsa;epln t hat way, 523(3 |y fro}:ene_mnrklng stage
90 to the subsequent working s f manner .§ 48 €

and 94b are fixed to a connect l“lﬂ ﬂﬂ{ltl@ heir sp3cing gg
appropriate value for each pro uctc ate for hol d

hori zontally is secured to the connectlng bar 96 and-supported by a slide
guide that is fitted on the outer |ateral surface of the | ower part of the

first | e 40. The i de ' &S rves to i de, t he, feed ar 94a and 94b
vi a tthpI ate 97 so %F\at #tﬁe&lew % working machine as claimed

2 in claim 1, wherein said dies to be set 1n said working and
3 handling portion are selected from among dies that depend on
4 the transport of the leadframe, dies that- depend on the
5 transport of a piece part by suction, and dies fhat depend on
6 the transport of a piece part by means of a feed bar.
1 15. A general-purpose lead working machine as claimed
2 1, wherein each of said dies to be set in said working and
3 handling portion is furnished with a memory portion loaded with
4 a werking schedule predetermined for the eéeéific work to be
5 processed in said die and in which, in responée'Eo the setting
6 of said die in the working and handling portion, said working
7 schedule is read automatically in a control drive portion in
8 the main body of the working machine, whereupon the guide
9 means, said pickup meam and other portions are controlled
10 according to said working schedule to'perform the necessary
11 working processes.
N
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in a di‘rection parallelg

butt block that is prov
pro]ects fromthe outer latéral surface of the plate 9

g

ded in such a way that REPLAG MENT SHEET 25 it

. Mt
of the machine.  The block 98 is set in a position i < of BH@J“EEk f eef

the cylinder 70a and the pusher 72a (i.e., two el enent

drive mechani sn) and

‘10

15

ABSTRACT OF THE DISCLOSURE

The improved lead working machine has a mechanism
portion that supplies a leadframe 100, a working and handling

portion that performs the necessary working processes on the

work as it is fed consecutively, and a mechanism portion that

receives the worked products, and it is characterized in that
a plurality of dies 40 and 42 for performing working processes
including resin removal, dam bar cutting and lead forming, etc.
are provided in tandem in said working and handling portion in
such a way that the direction of working liné;pn the die 40 in

the preceding stage aligns with that on the aie 42 in the

subsequent stage, and that a rail mechanism for guiding the

lateral edge portions of the leadframe to be transported from

the preceding die 40 to the subsequent die 42, as well as a
pickup mechanism by which a piece part that has been obtained
by separating the product portion of the leadframe 100 in the
preceding die 40 is picked up and transported to the subsequent
die 42 are provided in positions intermediate between the dies

40 and 42.
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e sanme height as these el
2t er ni ned. position on t Hagk
stogper for restricting the advance
stoppers 101 and 102 are provided
#a way that they wll

: ng
cont act the ut er

s when the first die is set

0. Shown by 101 is

n of-the f
wer part of
su

icting the retracted position of the feed arm 94a and 102 refers tog

| at er al

igions of the feed arms. The notion of stoppers 101

regdf ated either by shar@]_p{

ped arm.94b

in a
a stopper for

Ihe
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pers 101 and 102 are to be se %?e requisite stroke of the feed arns
be set for each die. It shou added that in the presence of.
) pers on the die, the feed drive nechani.sm nmay be sonewhat rough in
ERSEF 0N W t hout causing any significant problem The cylinder 70a and the
S cr 72a which are two elenents of the work feed dry s '

dprocate the feed arns 94a and 94b by al ternately |pUdRi SHEETWiRAS BEEN dces
butt bl ock 98 in opposing directions. The poditi onBEPACEDhe
prent of the feed arnms 94a and b are regul ated by The )

o™N

— 112
T - 196b
42

150b
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di e 40 used in the enbodi nent
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irst die 40 is fitted with a pech smfor sucki ng the piece parts and
spor.ting themtoward the seco ,d . In Fig. 5. puneral 103-ehers

® delivery armfor supporting each pi ece part by $FgIS SHEENHAS]BEENi |ng i t
rd the second die 42. The delivery arm 103 is su3portq:;tmcsi,|| ded gl ong
| ateral surface of the lower part of the first d 4o—ttrat—T5 The
er to the operator so that it will reciprocate in a direction parall el
he feed of the feed arns 94a and 94b in operative association with an
cylinder 104. The front end af the delivwery arm 103 extends to a
tion above the final working sgage‘-’! n@he&ower part of the first.die
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ral

/i dual

on the ejection side,
movenent slightly above the position in height &fttE 27 arn194b
hat the piece part as supported by the arm 103

3 piece parts are separated from.the. eadfrane; the arn1103 has a
“on pad 105 provided on the topfé é@e
pi ece part by suction. To avoi d i nterferencel ‘WHS HER K

for pneunat

the delivery arm 103 i s adaptkd toFﬁ@Lﬂaﬂhble
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crosSes over the arm94b to get to the ej

The upper. part of the first die 40 i

that hel p support the work between t

ection side of the first die 40.
x/%%d with a knock: nch

Zépupp

and | over ['paf

die. The upper part of the first die is also furnishedjwt

novabl e rod as a nmeans to insure that the piece part as
| eadf rame 100 is supported by suction;

he

the rod has an air channel forned in

the interior with a suction pad fitted at the | ower end. The product that

has been separated as a piece part

111a
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frohﬁLﬁe | eadf rame in the final morktzg é??ﬁe of the first die 40 is sucked
. pneungtical'ly by the suction pad fitt the end of the rod on the upper
part of the first die 40 and the product ascends tenporarily togethet-mth
the upper part. On the other hand, the unwanted frane | . om@aEB‘} t he
feed arns 94a and 94b toward the ejection side. As th & égpf t hd
first die 40 ascends, the delivery arm 103 gets into the fi om't he
ejection side and it stops in a position just beneath tae Pl ece part
supported by the upper part of the first die; thereafdaer, the rod on the

upper part of the first die descends and releg$e§3thé2p|ece part, which is
t hen sucked
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e suction pad 105 on the delive r 03. The piece part as supported
e delivery arm 103 by suction 07?/ f

out of 2 T [
pving the arm 103 in the advancing direction by ne 1S ﬁg%ﬁig iz
nder 104. The sequence of working actions that are faken firs
di e¥40 may be outlined as foll ows. We t f@ed plates 92a and 92b are
assuymi ng the UP position, or when the]Féhgffagﬁ.

132a 132 132a

IIH

F;-gJD
134b 132 134a

/J 136a..140 - _
136b JH "lu.!, ' { | 1'|‘l£.._1/ 142
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as supplied fromthe left sideé§¢ t first die 40 is slightly apart
the die surface, the feed pin 9/ gage the holes in the top and
#omrails of the |eadframe, which is fed consecutlvely by t he pushlng

b
acti'on of the feed arnms 94a and 94b which is effected T +~Qa
ter e’é@AB

which is part of the feed drive nmechanism In a prede EENi on
of the leadfrane, the feed plates 92a and 92b are dri and{t he
i nt ended press working is done between the upper and Iomer parts of Th
first die. While the press-working is done, the feed arms 94a and 94b are
driven by the ball screw Ra whitch is another part of the feed drive
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anism so that those arns W ck to their initial positions,
beconi ng ready for the ne port step. -As described above, the

| eadframe 100 is fed consecutively over the working stages and pi ece parts

are separated fromthe frame at the final stage. Th frts :
are carried by the delivery arm 103 and taken out of iSHEET 4iAS B d i
the ejection side, whereas the unwanted franme keeps vi ng BERAGERe | owkr

part of the first die toward the ejection side, fromwhich 1t Ts di scharged
fromthe system '
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-t hat- pleCe parts are separated fronlthe | eadfranme in
stage If the die 40 is of such a type that the product
separated as piece parts fromthe | eadf the | atter

inthe initial strip formtoward the s . This
furnished with the delivery arm 103 fo i |hg t pi ece part out of the
die or any mechanismfor allow ng the upp part of the die to hold the

i t b
piece part Dby . 1662 1502 180 ‘lSDb 166b
154

158 _ |
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2on. It should al so be noted that second die is of such a type
%t he | eadfr'ane is taken out as s%/ |4 s also not furnished with the

“del i v-ery arm 103 or any mechanismfor allow ng the upper ‘s SHEE?'hﬂ\ngEN

a4

hol d the piece part by suction. Hovveve f t he second
type that piece parts are separated from adf r@éye J
103 and the piece part sucking nmechani sm'nmu ed. (Exenplary |ayaqut

of the second die) Fig. 6 is a plan view of t e Iovver part of the second
die 42. Unlike the first die 40206he second2@0le 42 igp®x»f such a type that
pi ece parts as obtained by separaying the p oduct/‘,' 192
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pé_ilons fromthe leadfrane are fed co cu rel y one by one for working
pur poses.- "Shown by 110 in Fig. 6 are ii T ages pr oy
part of the second die. I n the enbodi rrent under consi dertHSiSHEETtHASBEEN -
wor ki ng stages are provided. Wth a die 30 like the flirst REEbmnﬂMhICh'
performs working on the |eadfrane that i trans ed as—suTi—tire—== -
transport of the work is /P?gi o

s,
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be processed. Each working stage 110 t
pi ece parts are supported sinulta

transported to the adjacent working st

andiwi || by no neans guide the work. A piece part. 120 as- §Quf E‘ grc

entrance of "tThé second di e passes through t successi ve hfh Sg%égéﬁﬁy'
10 (&LP | .
eod

g;ried by feed plates. " The second g;$'42 i g,al so furnished with feed
pl ates 11la and 111b but these are=’Vdﬁb§*ﬂ%Fven in a vertical direction

ri g5 /one piece paft 12

by Sucti-on with suction pads and
ges 110. To avoi d any

i nconveni ences to the working oper at i @ngT T each—wer ki ng stage 110, the
second die used in the enmbodi ment 24Rder Consjgtgration is provided with a

frame-1ike 212

214b

This Sheet Has Been Replaced

AT

. .-m.-m.k..,.\..



—————g

feeE arm 112 that has rectangul ar openln s in areas that correspond to the
wor ki ng stages 110 and the arm 112 ASs ed with suction pads 114 that
enabl e the sinultaneous transport E>(ﬁe pi ece parts 120. The feed arm 112
has.a sliding portion on either side across the width of

110 and this sliding portion guides the feed arm 112 so t HatHIStSHEET| S BE
reci.procate in a direction parallel to the transport of tHe pleBEPbKED 120.

Support plates 112a are provided in such a way that they sSparrthe oppos! ng
sliding portions and their underside is fitted with suction pads 114 that
face down. In the enmbodi nent under
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consaderatlon four support plate .provi ded and e
is fitted with‘one suction pad 1]4441%2[3{ uction pads 14 a ’%éﬁ EHUASIBEEN

connected to a negative-pressure aspirator such as a vacuu aendtERLAEED The
sliding portions of the feed arm 112 are supported_by slide guides TIo tiat~

are provided on the feed plat es.,llla aribllb FlfD 7, |§ ? Ade,_\u ew

showi ng how the feed arm 112 ﬂ)
10
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i
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-4 T

i's s}pported by the slide QU|des 9547;ﬁ{he case of the feed arns 94a
and Q4b fitted®n the first die 40, the feed arm 112 is dri Tt FEN |
reci procate by means of a feed drive mechani sminstall ed o] §$‘§&@9 '
of the working machine. To this end, the feed arm112 su

that extends away fromthe operator e other gi &QQHVHEPInE)

At the sane tine, t he end portion 2%“%36 112b "exte d on

the outer latdral surface of the | dwer Yart of the second d|e and the Iomer

end of the sub- arm112b is fitted with a butt fBrpck 122 which faces
outward. -The butt block 122 is fitted in registiryfwith the height of the
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¢ylinder 70b and the pusher 72b. For gui ded novement of -
a slide guide 124 is fitted on the outer |ateral surfaQﬂ
of the second die and it serves as a guide for supporti =
122. As shown in Fig. 7, the piece parj 120 in the prodgess 8 ééé‘@@g
.sucked by suction pad 114 so that it is spaced by a cerftdi di n
the surface of the working stage 110 When the piece part| 120 noves to

subsequent wor ki ng

GENERAL-PURPOSE LEAD WORKING MACHINE

BACKGROUND OF THE INVENTION

(Field of the Invention) -

The present invention relates to a general-purpose lead

working machine useful in performing various working processes

such as lead forming in the fabrication of semiconductor
devices.

(Discussion of the Related Art)

The fabrication of plastic-molded semiconductor devices

e . ow

includes the steps of placing semiconductor'"chips on to
leadframes, molding them with plastics and performing the
nécessary working processes such as resin removal, dam bar
cutting, lead tip cutting and lead forming. The lead working
machine is used at this post-die-processing stage to perform
~lead forming and various other Qorking steps.
The lead working machine is usually operated with more
than one die. The working operation is pérformed in two
.different ways: in one case, the leadframe is worked as it is
transported in a strip form and pPiece parts are separated from
it at the final stage and in the other case, lead cutting and
dam bar cutting are first conducted and then the product
portions are separated as piece parts from the leadframe and
'transported to_ the bendiﬁg step. The primary reason for

adopting phese two different methods of transport is as



\ i i ace—the—pliece
32 stage 110, the feed arm 112 descends and functlonséﬁﬁikixﬁ N e

. To permt the
art 120 on that subsequent stage 110

Blates 111a and 111b are supported by the |ower part
such a way that they are vertically
pl ates are operatively associated wt

can nove in the verti cal . :
:EZE :E:yfeed arm 112 which is supported by the slid¢_guide 124 for

noverment i s falldowgli ded dhe stddlesoRed eh oYl G A YRLL ii%a'trré%"s%%e;};‘;d“ﬂ .

nmeans of

off the S€eco melin

yable; at the dane 2imggpip
a vertically grilving mechants

direction. It sho

strip form, a simple transport apparatus will do since the top
and bottom rails of the leadframe can be utilized as transport
guides; however, with product portions that are not suspended
from the top and bottom rails by means of hénger pins (i.e.,
pinch leads for suspending the packages) or with products that
are suspended by means of hanger pins but which may drop during
transport owing to the insufficient strength of the pins,
transport of the leadframe for bending or otherwise working the
leads is sometimes impossible unless it is sépératqd into piece
parts. ) . |

Figs. 19, 20 and 21 are illustrations showing the
layout of a prior art lead working machine. Fig. 19 shows an
apparatus that performs working processes up to the bending
stage as a leadframe in a strip form is fed consecutively with
pins inserted into the rail hoies in the leadframe. 1In this
apparatus, the leadframe generally indicated by 5 is worked as
it is supplied from the left side of thé apparatus into a first
die 7 and a second die 8 on a platform 6. A feed unit 10 which
allows the leadframe to be fed consecutively with pins inserted
into the rail holes is positioned parallel to the train of
dies. 1In the final step following the bending process, piece
parts 11 are separated from the product, transported from the
second die and replaced 'in a receiving portion 12, The

unwanted frame which remains after the separation of piece



. T 112 i
engagenment through dovetail grooves. The feed arm i
thg gylinder 70b installed on the main body Sf thﬁ morr REPUAQEWH?#TQQHH%F
the lateral surface of the butt block 122 and pushes i tre—advanet
direction whereas the feed armis noved backward when the p?%hgﬁEZépéﬁlsc
installed on the main body of the mork?ng_naphlne cont s (he t
surface of the butt block 122 and pushes it in the réetrja e
Such forward and backward novenents create the recipr jhe
feed arm 11dartierel Qi dipedtayne {RERBRCES ol thES LELEha'l Ty
the feed arm 112 can nove, the re&U|5|te eed Stroke

Depending on the relationship between the number of working

—+

~podirection.
: J .

processes’ and the number of chips on the leadframe, three or
more dies may be arranged side.by side for working the leads.

The working machine shoﬁn in Fig. 19 is useful with
DIP, ZIP, SOJ, PLCC and all other products that have hanger
pins. It is particularly suitable for use with TSOPs which are
difficult to effect precise positioning with reference to the
lateral sides of.thin packages into which the leadframe has
been separated. '

Fig.. 20 shows a working machine th%t haéna first die 7
and a second die 8 arranged in a direction normal to the supply
of the.leadframe 5. In the first die 7, the leadframe is

~transported as it is while working processes such as dam bar
cutting and lead tip cutting are effected and, at the final
stage, the leadframe piece parts are separated from the
leadframe; the piece parts then leave the first die 7 in an
orthogonal direction and enter the second die 8, through which
the piece parts are fed consecutively for further working. 1In
the second die 8, the piece parts are fed consecutively by
sliding over the die by means of a feed bar 14 so that the
leads are bent shccessively and thereafter replaced in the
receiving portion 12. The unwanted frame 15 is directly
ejected from the first die'7. A feed bar transport unit 16 is

located parallel to the second die B.
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taken by the second die 42 may be outlined as foll ows. ~SE—the

33 part 120 as the work is supplied to the |ower part ¢f the S
V\,helroeupon the suction pad 114 in the f4rthest portlon of gqg%m 1p

noves back to the position that

(D

The working machine shown in Fig. 20 is useful with
DIP, ZIP, SOJ, SOP and other products that have outer leads
attached in one or two directions. Because of the structurai
design of the bending die, this type of working machine allows
for precise positioning by lateral movement and, hence, it is
especially suitable for use with SOP and SOJ.

Fig. 21 shows a case in which the leadframe is
transported through a first die 7 as it is while working
processes such as dam bar cutting and lead tip cutting éfe
effected and, at the final stage, piece pagfs;ll are separated
from the leadffame; thereafter the piece éarts-il emefge from
the first die 7 in a direction normal to the transport through
said die and they are successively transported by suction to
pass through a second die 17, a third die 18 and a fourth die
19 for working the leads. For transporting the piece pafts 11
between successive dies, a suction transport unit 20 is
provided parallel to the second die 17, third die 18 and fourth
die 19. The apparatus shown in Fig. 21 requires as many dies
as the steps of the bending process.

The working machine shown in Fig. 21 is useful with
QFP, PLCC and other products that have outer leads attached in
four directions. It is particularly suitable for use with QFp
and PLCC which are large packages that may drop while they are

transported as engaged by means of hanger pins.

he



corresponds to the center of the top surface of the pa¢ GENH%%RSHEE
particul ar piece part 120. The sane is true with thejplece parrs—t hat

tive working stages 110 and the|s [ 4
are already at the respecti g g ac%ﬁ?ﬁ%th N

L oS : . a9 h bi
conmes into registry with the central pgsition of eac par
registry kept, the feed plates 1l1lla and 111b are | overed +hat—the
I ndi vi dual piece parts 120 are sucked by suction pads [114. 1In th(‘annga’)ft\c
step, the feed plates 11la and 111b are lifted and the feed_?rH|¢r4 {Eated
by a given increnerks wild BesappRPehtHrdm étf%'}te?@ﬁn ngRiLGh. .In
pgsit?on, the feed plates lllaégnd 111b are I owere an§'?ﬁ FtA5SR pihe
114 rel easecammeempiismeal lead working machines perform the intended

operations with a suitable method of transport being selected
in accordance with the type of product to be yielded. For
example, TSOP is suitably transported on a leadframe basis; SOP
and SOJ are suitably transported by means of a feed bar; and
QFP and PLCC are suitably transported by suction. Therefore,
different types of products have to be worked by machines that
are adapted for the respective types. However, providing
Separate working machines for different typéé of products is
very disadvantageous from the viewpoint of“manufécturing cost
and, in addition, with the recent trend in the semiconductor
industry toward the fabrication of many kinds of products in
small lots, there has been a growing need for general-purpose
working machines that are adapted for common use in the working

of different types of products.

SUMMARY OF THE INVENTION

The present invention has been accomplished under these
circumstances and an object of the invention is to provide a
general-purpose working machine that is adapted for common use
in the working by two varying methods, one being such that a
leadframe is fed consecutively for working and the other being
such that piece parts are.fed consecutively for working, and

which is easy to handle.
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attained by a general-purpose lead working machine héving a
leadframe supply mechanism portion for supplying a plastic-
molded leadframe to be worked.in a strip, piece-part or hoop
form, a working and handling mechanism portion for'performing
the necessary working processes on the leadframe as it is fed
consecutively, and a receiving mechanism portion for receiving
the worked products, characterized in that a plurality of dies
for performing the necessary working processes including resin
removal, dam bar cutting, lead tip cuttlng, lead formlng, etc.
are provided in tandem in said working and handllng portion in
such a way that the direction of working line on one of said
dies aligns with that on the subsequent die, that a rail
mechanism for guiding the top and bottom rails of the leadframe
to be transported from one of said dies to the subsequent die
is provided in a position intermediate between the two dies,
and that a pickup mechanism by which a piece part that has been
obtained by separating the product portion of the leadframe in
one of said dies is picked up and transported to the subsequent
die is also provided in a position intermediate between the two
dieé.

In one embodiment of the invention, the general-purpose
lead working machine has a control portion that permits

selective use of said rail mechanism or said pickup mechanism.
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ki n stages 110 and press wor
3gpgreaﬁ8rlomgr par?s of. the second die. After tpe MD{EI
conpl eted, the same procedure is repeated to perforg1 r
and, hence, the next working process. Thus, the feed a :
associ ated elenents are controlled to éffect cont i nuous {p
shown in Fig. 3, the | ead working nachi ne of the

In another embodiment, said rail mechani
with an ejector chute for ejecting the unwanted frame which
results from the separation of piece parts from the leadframe
in one of said dies and said chute is provided in a position
intermediate between said one die and the subsequent die but
in-line with said one die in such a way that it is vertically
movable between a retracted direction which is below the
position of the height for the transport of the work and an
upper position at which the unwanted frame is admitted.

In still another embodiment, said cﬁil mechanism has a
pair of moving rails that guide the top and.bdttcﬁ rails of the
leadframe and which are supported in such a way that they are
variable in the direction of width, and a drive mechanism for
adjusting the distance between said moving rails in the
direction of width in accordance with the type of the leadframe
to be worked.

In a further embodiment, said pickup mechanism has a
pickup portion for Supporting a piece part that has been
Separated from the leadframe in one of said dies, and a
replacement actuating portion that moves said pickup portion
from said one die to the subsequent die and by which the piece
part as supported by said pickup portion is replaced on the
subsequent die.

In a still furtﬁer embodiment, said replacement

actuating portion has a rotating plate mounted rotatably above




odi nent under consideration has the first die 40 a Q!
:??anged in tandem so that the working with the fIrSt'b forec
the working with the second die 42. However, as descrilbgd §56$E§f
pages, the work feed drive ﬁEChanISﬂlprOVIded on the i{n v each il
morkihg machi ne enabl es the transport Srocess to be perflorned i The T
and, hence, by insuring that the feed drive mechani sns acting on

with eac
dles are controlled in operative association %ﬁ%ﬁd die 42. In the

wor ki ng can &e pefsfiagiod %EQrﬁQS;étéStbé{{vf‘eez}p 8Rd Lo dies and the

wor ki ng machi ne of the enbodi mrent und
subsequent die (said rotating plate having a pickup portion in

oilng

two positions, one being located above the exit end of said one
die at which the piece part is-to be transported therefrom and
the other being located above the entrance end of the
subsequent die at which the piece part is to be transported
thereinto) and a rotation drive portion that causes said
rotating plate to turn by 180° for every replacement action so
that the piece part as supported by said pickup portion is
moved from said one die to be replaced on_?ﬁé subsequent die.
In yet another embodiment, the wofkiﬁg machine is
adapted to be capable of selecting either the method in which
the piece part, in response to the 180° turn of the rotating
plate, is moved from said one die and replaced on the
subsequent die in the same direction as it was at the exit end
of said one die at which it was being transported therefrom or
the method in which said pPiece part is moved and replaced 90°
offset from the direction in which it was at said exit end.
In another embodiment, moving parts including feed arms
- for consecutive feed of the work on the dies are mounted on
each of said dies and a feed drive mechanism for advancing or
retracting the moving parts mounted on said dies is provxded
sidewise of each of the posxtlons in the working and handling
portion where the 1nd1v1dual dies are to be set and said feed

drive mechanism and said moving parts are provided in such a



consi deration, the feed drive mechanismhas the same strR@fﬁA@E@ﬁﬁfrg'
the portions where the respective dies are to be set and tffrs—ts

to—HREYT
that different kinds of products can be fabri ggt feerE[LQ tiii%%q&!éjy
working with dies that are selectively used. 0 p h product tybe

[ riabl efw
I ncremental feeding and other factors ?hap are va ol e (
{Eg necessary agjusting nmeans are provided on the dig¢s and this all ows

t he machi ne of the enbodi ment under consideration to be
way that they are operatively associated when said dies are set

in the working and handling portion.

In a further embodiment, the feed drive mechanism for
driving said dies is adapted. to be capable- of driving the
individual dies independently of one another.

In a still further embodiment, said feed drive
mechanism consists of a pushing mechanism which pushes the
moving parts on each die in the advancing direction and a
retracting mechanism by which the moving parts that have been
advanced by said pushim_':; mechanism are_‘ni'o_'\‘{ed back to the
initial position and either said pushing mbcﬁ;nism or said
retracting mechanism is adapted to be driven by means of a ball
screw. |

In another embodiment, the diés to be set in said
working and handling portion are selected from among dies that
depend on the transport of the leadframe, dies that depend on
the transport Bf a piece part by suction, and dies that depend
on the transport of a pPiece part by means of a feed bar.

In yet another embodiment, each of the dies to be set
in said working and handling portion is furnished with a memory
portion loaded with a working program predetermined for the
specific work to be processed in said dies and, in response to
the setting of said die in the working and handling portion,
said working schedule is réad automatically in a control drive

portion in the main body'of the working machine, whereupon the
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| ayouts of other dies) Figs. 8 9 and 10 show a di e of {sijrcrr—a—type

[ rts as the work are fed in given increnents by
E:gceBp?s a plan view of the | ower part of the die whig¢
130 provided at given intervals on thelflie surface as
descri bed above. The feed bar indicated by 132 is an g
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‘controlled in accordance with said working schedule to perform
the necessary working processes.

When the leadframe is transported as such from one of
the dies to the subsequent die, the transfer is effected as the
the top and bottom rails of the leadframe are guided by the
rail mechanism. When piece parts are séparated from the
leadframe in one of.the dies for replacement on the subsequent
die, the piece parts as transported from said oné die are
individually picked up by the pickup mechani%@ and replaced on
the subsequent die. “ '

The unwanted frame which remains after separation of
the individual piece parts on said one die is admitted for
ejection into the ejector chute at the ejéction end.

The pickup portion of the pickup mechanism picks up a
pPiece part at the exit end of s&id one die at which said piece
part is being transported therefrom and the replacement
actuating portion moves said piece-part supporting pickup
portion so that said piece part is replaced on the subsequent
die. If the rotating plate is used, it is turned for 180° so
that the piece part is picked up from said one die and replaced
on the subsequent die.

In response to the setting of dies in the working and
handling portion, the feéd drive mechanism provided in the

working and handling portion allows the moving parts on each



the die: The feed bar 132 has along its upper egge a pt F=t-y—04

132a that engage the bottom surface ofhthe Mﬁrk S Pac E ; | RHEET L322

are provided at the same interval as the working stag

vvithpt he nunber of the latter. Thus, trie nunber of pogk tsz-}?s’)@‘;#?ébfe

provided is equal to the nunber of the ﬁorklng st ages|pfus one.

bar 132 is provided such a way that it is novable notjo —EH{ thl

al so back and forth with respect to the die surface. en it is in e& i

position, tditefded dithdB2adeances dherbREkctn sQPCIEEEtl% A ACTIS e 4Py

one pitch; when it is in the DOM position, the feed bar noves
consecutively on the dies. If the advancing or retracting

mechanism that depends on a ball screw for driving is provided
for the feed drive mechanism, the moving parts can be stopped
in a desired position in the advancing or retracting mode.
Dies that depend on the transport of the leadframe or
dies that depend on the transport of a piece part by suction or
dies that depend on the transport of a piece part by means of
a feed bar may be set in the working and handling portion to
enable flexible use of the machine in workinéjyarigus types of

products.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be described in more detail
with reference to the accompanying drawings, in which:

Fig. 1 is an illustratioﬁ showing the layout of various
parts of the general-purpose lead working machine of the
invention as it is seen from above;

Fig. 2 is an illustration showing the layout of various
parts of the general-purpose lead working machine of the
invention as it is seen from the front;

Fig. 3 is a perspective view of the working and

handling portion of the machine;



Thus, the feed bar feedBE CEN&@E‘SHEET

initial position.
Egﬁzeiﬁth§|L by repgatlng t he conblned actions of verfi naI %gg horlzg aig
novenents. To effect these actions, v$rthcally drg¥eao1ﬁ,ﬁébst;gzgg§§0 pd
are provi ded on opposite S|des of the train . iatL
é?ﬁge rodg 136a and 136b are supported By gui des beneaj h The Teetp S

134a and 134b, respectively,

Fig. 4 is an illustration showing the construction of
the feed drive mechanism provided in the main body of the
machine;

Fig. 5 is a plan view showing the structure of the
first die;

Fig. 6 is a plan view showing the structure of the
second die;

Fig. 7 is an illustration showing the portion where the
feed arm is mounted on the second die;

Fig. 8 is a plan view showing anoﬁhér exemplary die
structure; ) ." |

Fig. 9 is an illustration showing the construction of
the feed bar used in the die shown in Fig. 8;

Fig. 10 is an illustration showing the feed mechanism
portion of the die shown in Fig. B;

Fig. 11 is an illustration showing the layout of the
rail mechanism and the ejector chute mechanism as seen from the
lateral side;

Fig. 12 is an illustration showing the layout of the

- rail mechanism as seen from above;

Fig. 13 is an illustration showing the layout of the
rail mechanism and the ejector chute mechanism as seen from the
front;

Fig. 14 is an illﬁstration showing the layout of the

pickup mechanism as seen from the lateral side;
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drives the pushing plates in the pickup mechanism;

Fig. 16 is an illustraﬁion showing the layout of the
suction mechanism in the pickup mechanism; -

Fig. 17 is an illustration showing a first method of
winding a belt around pulleys and the 1like in the pickup
mechanism;

Fig. 18 is an illustration showing a second method of
winding a belt around pulleys and the 1like in the pickup
mechanism;

Fig. 19 is an illustration showing‘thé eénstruétion of .
a conventional lead working machine;

Fig. 20 is an illustration showing the construction of
another prior art lead working machine; and

Fig. 21 is an illustration showing the construction of

yet another prior art working machine.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The general-purpose lead working machine according to
embodiments of the present invention will be described below in
more detail with reference to the accompanying drawings.
(General layout of the machine)

Figs. 1 and 2 are illustrations showing the general
layout of the lead working ﬁachiﬁe of the invention. Fig. 1 is

a top view and Fig. 2 is a front view. The working machine of



I fi [ [ from.gppl ;
specifically, a horizontal pushing arm 140 extends n
tﬁe | ength gf slide rod 136a in such a direction that it ﬁ&

facing the front part of the machine. A supp rt.plate 142 i S
?Pi;gt?L a domgmard directPon to the end portion of the jp sh2EQSEPnsmgo. A
butt block 144 facing outward is fixedl#o the outer §urfa e of the supp
plate 142. The butt block 144 is nounted at the sane”heifjght as the
cylinders 70a and 70b, as well as the

the embodiment under consideration consists basically of a

leadframe supply mechanism portion A for supplying a plastic-
molded leadframe to working stages, a working and han&ling
portion B for working the leadframe, and a receiving mechanism
portion C for receiving the worked product.

The leadframe supply mechanism portion A, the working
and handling portion B and the receiving.hechanism portion C
are arranged in a row and the work is supplied from A to B,
where it is subjected to the necessary working processes and
the worked products are received in C. m

In the leadframe supply mechanism.éortién A, plastié-
molded leadframes stacked in a magazine are chucked one by one
and replaced in a predetermined position in the working and
handling pertion B. The leadframes in the magazine are pushed
up with a lifter under the magazine in synchronism with the
chucking action and are thereafter supplied successively to the
working and handling portion B, with the topmost leadframe
supplied first and the underlying frame supplied next.

Referring to Fig. 2, numeral 30 designates the chuck,
31 a cylinder for vertically moving the chuck 30,‘32 a belt for
moving the chuck 30 laterally or horizontally, 33 a pair of
rails along which the leadframe is moved for replacement, and
34 a magazine support.

Since the length aéd width of the leadframes depend on

the product to be yielded, the magazine for accommodating the




37 pushers 72a and 72b. To effect gui ded novenent of REPM@EMENEFC&HEEP&

along the outer lateral surface of the lower part of thefdre,—a Sllde de
146 is provided to guide and support the support plate 112 z-yrgh o.
restrict the range over which the butt block 144 can npve i'h"the € nent

under consi deration, shock-absorbing sfléppers 148a and llsb-a-pe—pmw-ded on

opposite sides between which the butt block 144 is Ioc%iggdéigg_gkg_bg%c As

t he butt bl ock 144 noves back and forth, either |ateral K

wi Il contact) éaws #4mePeh14683a01 0448 AT €OV 0 insure flexible use for
magazines of varying sizes, the leadframe supply mechanism
portion A of the embodiment under consideration peimits the
magazine to be set in such a way that the centers of the width
and length of each leadframe in the magazine coincide in
pos;tion with the center of the chuck 30 and, at the same time,
the supply mechanism portion A is so adapted that each
leadframe can be moved for replacement along the rails 33 as it
is chucked in the central position. The distance between the
rails 33 is variable with the width of each leadframe and the
latter can be supplied to the working and handllng portion B
with the position of the center of the width of the leadframe
being used as a reference point.

In the working and handling portion B, the leadframe as
supplied from the supply mechanism portion A is subjected to
the predetermined working proce;ses as it is fed consecutively
on the respective working stages. In the embodiment under
consideration, the first die 40 is positioned the closer.to the
leadframe supply end and the second die 42 is positioned a
certain distance away from the first die 40. The first die 40
and the second die 42 are set in a press unit in the free-shank
fashion so that they can be independently mounted or dismounted
from the press unit. The first die 40 and the second die 42 to
be set in the press unit ma& be of either the type that permits

the leadframe to be worked as it is fed consecutively in a
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' of novenent of the feed bar 132. The die of the pnbodi ment un
(S:E):lgikgerat ion is set in the lead working machine in the salrfp SF@H
shown in Fig. 3, whereupon the work can be fed conseCJtlve y by
transport with the feed bar and_subjec}éd to the requrv T e
processes. The sequence of working actions with the dj e according
enbodi ment under consideration may be as follows. Wen effectln?;Frggsgd
wor ki ng on skeipi fosmréncthe iWypel eadtbperm3esi 51606HLH:E NS NG (W HAS] ed
position below-the die surface. After

they are fed consecutively. The structural design that enables

either type of dies to be set in the press unit will be
described later in this specificatioﬁ. .

To insure that working is performed irrespective of
whether the work being fed consecutively is the leadframe in a
strip form or piece parts which have been separated from the
leadframe, the working and handling portion B of the embodiment
under consideration includes the following three members which
are positioned intermediate between the first die 40 and the
second die 42: a rail mechanism for transf;;rinénthe leadframe
to the second die 42, an ejector éhute 44 into which unwanted
frame is ejected from the first die 40, and a pickup mechanism
by which the piece parts that have been separated from the
leadframe in the first die 40 are moved and replaced on the
second die 42, .

Referring to Fig. 2, numeral references 46 and 48
designate press subunits for driving the first die 40 and the
second die 42, respectively.

The products that are ejected after the predetermined
working processes have completed in the working and handling
portion B are successively. placed into receiving trays in the
receiving mechanism portion C(C. In- the embodiment under
consideration, an X-Y driQe stage 50 supports by suction the

Products being ejected from the second die 42 and replaces them



press working, the upper part of the die ascends and, SHEET t he
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pockets 132a. Subsequently, the butt block 144 is pushed by the fee r
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in the receiving tray. Referring to Fig. 2, numeral 52
designates a receiving pickup head as mounted on the X-Y drive
stage 50, and 54 represents the receiving trays for receiving
the ejected products. The receiving trays 54 are set in the
working machine as they are stacked in carriers and the
individual products are replaced in alignment by means of the
X-Y drive stage 50 as they are set one by one in the receiving
position. |

As described above, the lead working machine of the
embodiment under consideration comprises théi}eadframe supply
mechanism portion A, the working and handli;g'poffion B and the
product receiving mechanism portion C as they are arranged in
tandem in such a way that the work is subjected to the
necessary working processes as it is transported linearly from
the position where it is supplied to the portion A up to the
position where the worked pProduct is taken up from the portion
B. Because of this arrangement, the lead working machine is
compact and convenient to use since all handling procedures
such as setting the work in the dies, mounting the dies and
dismounting them can be effected on the side of the machine
that faces the operator. The lead working machine of the
embodiment under consideration is basically intended for
working leadframe Strips but it should be understood that the

working and handling portion B is also applicable to a hoop of
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~this advanced position, the feed bar 132 is driven to dgsgend an :
the piece parts is transferred to the next stage. After [dgsc2Spp ojthe
|l ower part of the die, the feed bar 132 which is now infthe DOMNW PO [
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the feed bar 132 conbines wth the
the supply and receiving ends of the machine.

(Layout of the working and handling portion)

The general-purpose .Jdead working machine of the
embodiment under consideration has the first dié 40 and the
second die 42 arranged in tandem and it is adapted to be
capable of selective working regardless of whether the
leadframe as the work is fed consecutively or whether piece
parts that have been separated from the leadframe are fed
consecutively. This is made possible by the special layout of
the working and handling portion B, which i; deséfibéd below in
detail.

Fig. 3 is a perspective view of the working and
handling portion B. The first die 40 and the second die 42 are
set on the base 60 of the press unit and are brought into
engagement with independently driven press rams 62 and 64,
respectively, in a free-shank fashion. If the first die 40 and
the second die 42 are inserted into the machine from the side
facing the operator and thereafter pushed to slide over the
base 60 toward the other side of the machine, the dies are
brought into engagement with the rams 62 and 64, respectively,
so that they are in the driven state. The as-set die
dimensions and the position of the height of the engagements
with the press rams 62 and.64 are rendered to be common to the

two dies, so that die units including the worked products can
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portion B.

The embodiment under consideration assumes that the
first die 40 is capable of working the leadframe as it is fed
consecutivelf whereas the second die 42 is capable of working
piece parts as they are fed consecutively. Each of the first
die 40 and the second die 42 has a plurality of working stages
and the work is fed consecutively to the respective working
stages for effecting the ﬁecessary working processes. The work
can be transported by either one of théf_following three
methods: the leadframe is fed consecutivel; by ﬁéans of a feed
arm furnished with feed pins; piece parts are fed consecutively
as they are sucked with suction pads; and piece parts are fed .
consecutively as they are placed in pockets in a feed bar.

The feed arm allows the leadframe to be fed in given
increments as it moves back aﬂd forth by one pitch on each
working stage. When transporting the leadframe, exact
positioning is inserted by inserting feed pins into the holes
made in the rails of the leadframe. In the other cases of
transport, i.e., the case where piece parts. are held with
suction pads and the case where they are placed in the pockets
in the feed bar, the pPiece parts are fed consecutively through
incremental movements by one pitch.

The pitch of feed ﬁn the dies varies with the type of

product to be yielded, so in order to insure that the working
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machine can be used for various types of dieé, feed by the
required pitch must be realized for every die that is set on
the machine. To this end, the embodiment under consideration
is so designed that feed arms and other moving.parts for use in
the transport of the work are provided on the dieé in
accordance with the dimensional sizes of the product whereas a
feed drive mechanism for reciprocating these moving parts is
provided on the main body of the machine.

(Work feed drive mechanism)

Fig. 4 shows the feed drive mechanisﬁ;as it is mounted
on the base 60. To be more exact, the féed dfive mechanism
consists of two independent units for the first die 40 and the
second die 42, respectively. To insure common use with various
dies that depend on transport by different-methods, the two
units of feed drive mechanism have a common layout so that a
desired die can be substitutea and set in a predetermined
position on each of the dies 40 and 42. The two units of feed
drive mechanism as provided on the respective dies are
controlled in such a way that they are driven in synchronism
when in action.

To insurg that the feed arm and othe: moving parts
which are provided on the dies will reciprocate in a direction
parallel to the transport of the work, the feed drive mechanism

has a capability for pushing those moving parts both in a



follow ng three elénents provided intermedi ate between RE?EA
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| eadf ranme; an ejector chute for ejectiﬂg %hfsgng?gF grdr2%§$€Eh§86
remai ns after separating piece parts in e firs ; _
mechani smfor transferring the thus separated piece part t he sscond\?ifi
Fig. 11 is an illustration showing the |ayout of the c npgpgnt??oista
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' of the work and in a direction in which they are moved back.

Referring to Fig. 4, numerals 70a and 70b designate
cylinders for pushing the moving parts on the first die 40 and
the second die 42, respectively, to be moved in the advancing
direction, and 72a and 72b are pushers that push the same
moving parts in the retracting direction. The pushing rod of
the cylinder 70a (or 70b) is positioned on the same height as
the pusher 72a (or 72b) in a face-to-face relationship with the
latter. The distal end of the pushing rod oflphe cylinder 70a
(or 70b) is fitted with a pad 7la (or 7i£)‘tﬁét provides a
cushion effect for the moving parts when they are compressed
into contact with the rod; the pushers 72a and 72b are designed
as shock absorbers.

The pushers 72a and 72b are pushed as they are driven
with motors in combination wi£h ball screws. In Fig. 4,
nﬁmerals 74a and 74b refer to motors, 76a and 76b are ball
screws; and 78a and 78b are nuts that mesh with the ball screws
76a and 76b, respectively. The ball screw 76a (oxr 76b) is
operatively associated with the motor 74a (or 74b) by means of
a belt 80a (or 80b), and the nut 78a (or 78b) is coupled to the
pusher 72a (or 72b) via a slide guide 82a (or 82b). The slide
guide B82a (or 82b) helps move the pusher 72a (or 72b) in a

. direction parallel to the transport of the work. The ball
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the ejector chute is not used with a setti

on-the other hand, the rail mechani smis |not used

screw 76a (or 76b) is provided in such a way that its axis is
parallel to the slide guide 82a (or 82b).

As ‘mentioned above, the work feed drive mechanism
comprises drive means such as_cylihders 70a and 70b, pushers
72a and 72b, and motors 74a and 74b. For consecutive feeding
of the work, the feed arm and other moving parts are actuated
by the cylinder 70a (oxr 70b) until they contact the pusher 72a
(or 72b) which is controlled in position by means of the motor
74a (or 74b). This is how the work is controlled for feed.

To have the moving parts returﬁ;_to the initial

position, the pusher 72a (or 72b) is driven'by"the motor 74a

(or 74b) so that it is moved in the retracting direction.

Thus, the work can be fed consecutively by actuating thé
cylinder 70a (or 70b) in association with the motor 74a (ox
74b).

The feed drive mechaniém used in the embodiment under
consideration depends, for its operation, on the drive with
motors using ball screws 76a and 76b. The advantage of driving
the pushers 72a and 72b by driving with the ball screws 76a and
76b is that the positions of the pushers 72a and 72b can be
controlled correctly in such a way that the work can be stopped
in a correct position part of the way of transport. Stated
more specifically, the position of the pusher 72a (or 72b) can
be set by controlling the iurn of the ball screw 76a (oxr 76b),

50 when advancing the moving parts on the dies by means of the



in the case where a piece part is to be transferred f QEMEN;& [ he
second die. (Rail nechanisnm Referring to Flg.dlg, n RE?LA = SH1 b0b
represent moving rails that have grooves fornmed in thejinner |latera
surface for guiding the top and bottomrails of the lieddf2 Zn§ERMEDE hesk
rails are placed in a face-to-face rel @3 onship in a pgsition internpdfate
between the first die 40 and the second die 42. The t arts—are suppprted
in such a way that their spacing is adjustably varialle; at the same tjme,
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are fractions of the total range of transport by setting the
pusher 72a (or 72b) to be positioned part of its stroke. The
same can be accomplished in thg return path of the pusher 72a
(oxr 72b) and they can be positioned part of their stroke. It
should also be mentioned that the layout of the cylinder 70a
(or 70b) and the ball screw 76a (or 76b) that is driven by the
motor may be reversed frbm the case of the embodiment under
consideration. Since stoppers-are provided on the dies, the
drive with the ball screws 76a and 76b may Béﬂreplaced'by the
drive with a belt or a rack-and-pinion mech;nismlélthouéh these
are somewhat rough methods of driving.

(Exemplary layout of the first-die)

Fig. 5 is a plan view of the lower part of the first
die 40. The cavity surface of this lower part is provided with
a plurality of working stages.90. The lower part is also
provided with a pair of feed plates 92a and 92b that extend
along both sides of each working stage 90 for transferring the
leadframe as they guide the top and bottom rails.of the latter.
The plastic-molded leadframe 100 as the work is supplied from
one ‘end of the first die 40 in such a way that the edges of the
top gne gottom rails are inserted into érooves that extend over
the entire length of the opposing inner lateral sides of the
feed plates 92a and 92b.. It should be noted here that a

descending mechanism 93 is provided at both ends of the feed
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up and down in synchronismwth the novenents of the
92b on the first die 40 and those of the feed pIatesR] EM@NﬁlﬂﬁE'Bn;gg

ond die 42. The spacing between the noving rails]1p0a and 150b
\Slgfi abl e by such a rrgchani smthat a screw shaft 152fi hst2a7 ISEP fggigweeny t he
two rails at right angles thereto is rétated with ap Electric notor| 454.
The screw shaft 152 may be replaced by a rack-and-p] nron system bgl t orb
any ot her nechanisns that are capable of permttinglthe rails 150a arjd 150
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to be pushed down during press working.

Shown by 94a and 94b are feed arms for causing the
leadframe 100 to be fed consecutively on the lower part of the
first die 40. To avoid interference with the working stages,
the feed arm 94a is provided at the end where the leadframe 100
is admitted whereas the feed arm 94b is provided at the end
where the leadframe 100 is ejected. The underside of the feed
arm 94a (or 94b) is provided with erect feed pins 95 that face
down in registry with the positions where hoI§§ are made in the
top and bottom rails of the leadframe 100t 'Whgn feeding the
leadframe 100 consecutively, the feed pins 95 engage the holes
in the top and bottom rails of the leadframe 100 and by
transporting the, leadframe in that way; it can be fed
consecutively from one working stage 90 to the subsequent
working stage in a correct mannér.

The feed arms 94a and 94b are fixed to a connecting bar
96 with their spacing being set to an appropriate value for
each product. A plate 97 for holding the arms horizontally is
secured to the connecting bar 96 and supported by a élide guide
that is fitted on the outer lateral surface of the lower part
of the first mole 40. The slide guide serves to guide the feed
arms 94a and 94b via the plate 97 so that they will reciprocate
in a direction parallel t.:o the feed of the leadframe 100.

Shown by 98 is a butt block that is provided in such a way that



Fig. 13 shows the nechanism for adjusting the spacing BBRLAEENHQ“FSHEET

150a and 150b with the electric notor 154. In the drawj|ng, nuneral 156
refers to a fixed plate for 41 supporting the rail dhap7sSEP Togg Pl at e
156 is fixed to the base 60. The electric notor 154 is foed to that par]
of the plate 156 which is outside the 2& | 150a and opgr ati &t ed
with the screw shaft 152 via a belt 158. The plate

it projects from the outer lateral surface of the plate 97 to
the deeper area of the machine. -The block 98 is set in a
position intermediate between the cylinder 70a and the pusher
72a (i.e., two elements of the work feed drive mechanism) and
at the same height as these elements when the first die is set
in a predeéermined position on the base 60.

Shown by 101 is a stopper for restricting the retracted
position of the feed arm 94a and 102 refers to a stopper for
restricting the advanced position of the feed arm 9%94b. The
stoppers 101 and 102 are provided on the lower part of the
first die 40 in such a way that they wilz contact the outer
lateral surfaces of those base positions of the feed arms. The
motion of stoppers 101 and 102 may be regulated either by
shaping them in a plate form or by designing-them as shock
absorbers. By thusly specifying the positions where the
stoppers 101 and 102 are to be éet, the requisite stroke of the
feed arms can be set for each die. It should be added that in
the presence of stoppers on the die, the feed drive mechanism
may be somewhat rough in design without causing any significant
problem. |

The cylinder 70a and the pusher 72a which are two
elements of the work feed drive mechanism will reciprocate the
feed arms 94a and 94b by alternately pushing two end faces of
the butt block 98 in opposing directions. The positions for

the movement of the feed arms 94a and 94b are regulated by the
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13, the rail 150a (or 150b)
in given increments in a correct way.

In the first die 40 used in the embodiment under
consideration, the leadframe 100 is fed consecutively for the
necessary working processes including resin removal, dam bar
cutting and lead cutting and, thereafter, piece parts are
separated from the leadframe. The separate piece parts are
then moved for replacement on the second die 42. To this end,
the first die 40 is fitted with a mechanism for sucking the
Piece parts and transporting them toward thé:§ecopd die 42.

In Fig. 5, numeral 103 refers to“a deilvery arm for
supporting each piece part by suction and ejecting it toward
the second die 42. The delivery arm 103 is supported as guided
along the lateral surface of the lower part of the first die 40
that is the closer to the operator so that it will reciprocate
in a direction parallel to the.feed of the feed arms 94a and
94b in operative association with an air cylinder 104. The
front end of the delivery arm 103 extends to a position above
the final working stage in the lower part of the first die 40
where piece parts are separated from the leadframe; the arm 103
has a suction pad 105 provided on the top surface for
pneumatically sucking an individual piece part by suction.

To avoid interference with the feed arm 94b on the
ejection side, the deliverf arm 103 is adapted to be capable of

lateral movement slightly above the position in height of the



suppbrted by being fixed to the inner |lateral surfacmLM@dENErS}@ 166a

which is erected on the slide plate 162a (prj162b); therefforje, to
fagjr ui?G'mle spaci ng between the rails 150a and 150b,_ png rzarysgpmhtehscrew
shaft 152 with the electric notor 154, mhereby_the spafi ng between "%
slide plates 162a and 162b is adjusted%ﬁxxwdlngly. rhe—support a!yl & o
(or 166b) is provided with a slide guide 168a (or 168b) that pernits
vertical novenents of the rail 150a (or 150b).
arm 34b so that the piece part as supported by the arm 103

Crosses over the arm 94b to get to the ejection side of the
first die 40.

The upper part of the first die 40 is-provided_with a
knock-out and a punch that help support the work between the
upper and lower parts of the first dié. The upper part of the
first die is also furnished with a vertically movable rod as a
means to insure that the piece part as separated from the
leadframe 100 is supported by suction; the rod has an air
channel formed in the interior with a suctioﬁfgad fitted at the
lower end. ” '

The product that has been separated as a piece part
from the leadframe in the final working stage of the first die
40 is sucked pneumatically by the suction pad fitted at the end
of the rod on the upper part of the first die 40 and the
product ascends femporarily togéther with the upper part. On
the other hand, the unwanted frame is transported by the feed
arms 94a and 94b toward the ejection side. As the upper part
of the first die 40 ascends, the delivery arm 103 gets into the
first die from the ejection side and it stops in a position
just beneath the piece part supﬁorted by the upper part of the
first die; thereafter, the rod on the uppér part of the first
die descends and releases the piece part, which is then sucked
by the suction pad 105 on ﬁhe delivery arm 103. The piece part

as supported on the delivery arm 103 by suction is taken out of
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%ﬁgafeed pl ates 92a, 92b, 11l1la and 111b. Shown by 172 (or 174) is a

mechani sm f &hel ofierstgdilee 40 by moving the arm 103 in the advancing

direction by means of an air cylinder 104.

- The sequence of working actions that are taken by the
first die 40 may be outlined as follows. When the feed plates
92a and 92b are assuming the UP position, or when the leadframe
100 as supplied from the left side of the first die 40 is
slightly'apart from the die surface, the feed pins 95 engage
the holes in the top and bottom rails of the leadframe, which
is fed consecutively by the pushing action of the feed arms 94a
and 94b which is effected by the cylinder 70a which is part of
the feed drive mechanism. In a predetermlned feed position of
the leadframe, the feed plates 92a and 92b are driven to
deseend and the intended press working is done between the
upper and lower parts of the first die. While the press
working is done, the feed arms 94a and 94b are driven by the
ball screw 76a which is anosher part of the feed drive
mechanism, so that those arms are moved back to their initial
positions, thus becoming ready for the next transport step.

As described above, the leadframe 100 is fed
consecutively over the working stages and piece parts are
separated from the frame at the final stage. The separate
piece parts are carried by the delivery arm 103 and taken out
of the first die toward the ejection side, whereas the unwanted
frame keeps moving over the lower part of the first die teward

the ejection side, from which it is discharged from the system.



ism 172

[ [ [ 40 (or

feed plates provided on the first die
(or 1?4) actuates the forced | owering of the feed Pt
111a and 111b) in synchronismw th the consecutivejfp
response to the vertical novenents of the feed pla ?
a

111b, the rails 150a and 150b nove up &%d down to [ ect the preC|se gui ded

transfer of the leadframe. The rails 150a a?d 152@ 'isget$L2egnE?nthi8gP
o ili ' 180 (see Fi
position by the resilience of a spring crlbed
may be replaced by ahd i g @lteninile SQCDh W A Md nderbodb\smendt?s under
above, the rail nmechanism of th
consideration ls_of such a type that piece parts are separated

from the leadframe in the final working stage. If the die 40
is of such a type.that the product portions are not separated
as piece parts from the leadframe, the latter will be
transported in the initial strip form.toward the second die 42.
This type of die is not furnished with the delivery arm 103 for
taking the piece part out of the die or any mechanism for
allowing the upper part of the die to hold the piece part by
suction. It should also be noted that if thé;secqnd die is of
lsuch @ type that the leadframe is taken outﬂas saéh, it is also’
not furnished with the delivery arm 103 or any mechanism for
allowing the upper part of the die to 'hold the piece part by
suction. However, if the second die is of éuch a type that
biece parts are separated from the leadframe, the delivery arm
103 and the piece part sucking ﬁechanism must be fitted.
(Exemplary layout of the second die)

Fig. 6 is a plan view of thé lower part of the second
die 42. Unlike the first die 40, the second die 42 is of such

- a type that piece parts as obtained by separating the product

portions from the leadframe are fed consecutively one by one
for working purposes.

Shown by 110 in Fig. 6 are working stages provided in
the lower part of the seéond die. In the embodiment under

consideration, three working stages are provided. With a die
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in a position between the first die 40 and the second die 42%d t he .
product is transported with the spaci ng between the fail usted in
accordance with the product type. Because of this arfahgenent, the wprking
machi ne of the 43 invention is appl3@able to a brgad range of produft
types. Further, the rails 150a and 150b are all owed flo _nove up and

like the first die 40 which performs working on the leadframe
that is transported as such, the transport of the work is
guided by feed plates. The second die 42 is also furnished
with feed plates llla and 1llb_but these are simply driven in
a vertical direction and will by no means guide the work.

A piece part 120 as supplied to the entrance of the
second die passes through the successive working stages-to be
processed. Each working stage 110 carries one piece part 120
and all piece parts are supported simultaneously by suction
with suction pads and transported to the"édjaqent working
stages 110. To avoid any inconvenienéés' ts. the working
operation in each working stage 110, the second die used in the
embodiment under consideration is provided with a frame-like
feed arm 112 that has rectangular openings in areas that
correspond to the working stages 110 and the arm 112 is fitted
with suction pads 114 that enablé the simultaneous transport of
the piece parts 120.

The feed arm 112 has a sliding portion on either side
across the width of each working stage 110 and this sliding
portion guides the feed arm 112 so that it will reciprocaté in
a direction parallel to the transport of fhe piece part 120.
Support plates 112a are provided in such a way that they span
the opposing sliding portions and their underside is fitted
with suction pads 114 that'face down. In the embodiment under

consideration, four support plates ll12a are provided and each



down in response to the vertical novenents of the f
111a and 111b andthis enables the work to be transf
the first die 40 to the second die 42, thereby acco
working with the machine. As was al ready nentioned,
are brought
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The suction pads
14 are individually connected to a negative-pressure aspirator
such as a vacuum generator. |

The sliding portions of. the feed arm 112 are supported
by slide guides 116 that are provided on the feed plates 1llla
and 111b. Fig. 7 is a side view showing how the feed arm 112
is supported by the slide guides 116.

As in the case of the feed arms 94a and 94b fitted on
the first 'die 40, the feed arm 112 is driven to reciprocate by
means of a feed drive mechanism installed on the main body of
the working machine. To this end, the feed arm 112 has a sub-
arm 112b that extende away from the operator (toward the other
side of the machine). At the same time, the end portion of the
arm 112b extends downward along the outer lateral surface of
the lower part of the second die and the lower end of the sub-
arm 112b is fitted with a butt slock 122 which faees outward.
The butt block 122 is fitted in registry with the height of the
cy}inder 70b and the pusher 72b. For guided movement of the
butt block 122, a slide guide 124 is fitted on the outer
lateral surface of the lower part of the second die and it
Serves as a guide for supporting the butt block 122.

As shown in Fig. 7, the piece part 120 in the process
of transport is sucked by suction pad 114 so that it is spaced
by a certain distance froﬁ the surface of the working stage

110. Wwhen the piece part 120 moves to the subsequent working

)b nu
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in die replacement and -setting operations. To this
t he enbodi nent under consideration has an air cylindgr

engagenent position before die replacengmt is starte
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bet ween the rarls 150a and

the piece part 120 on that subsequent stage 110.

To permit these actions, the feed plates 1lla and 111b
are supported by the lower part of the second die in such a way
that they are vertically movable; at the same time, the feed
plates are operatively associated with a vertically driving
mechanism so that they can move in thé vertical direction. It
should be mentioned here that the feed arm 112 which is
supported by the slide guide 124 for lateral movement is also
guided by slidés that allow for vertical movéﬂents by means of
engagement through dovetail grooves. . . |

The feed arm 112 is moved forward when the cylinder 70b
installed on the main body of the working machine contacts the
lateral surface of the butt block 122 gnd pushes it in the
advancing direction whereas the feed arm is moved backward when
the pusher 72b also installed oh the main body of the working
machine contacts the lateral surface of the butt block 122 and
pushes it in the retracting direction. Such forward and
backward movements create the reciprocating action of the feed
arm 112. Therefore, by using stoppers to restrict the range
over which the feed arm 112 can move, the requisite feed stroke
can be set for the specific product type so as to permit the
feeding of the arm in the required increments.

The'sequence of wofking actions that are taken by the

second die 42 may be outlined as follows. First, the piece



The ejector chute 44 is forned as a tube having a rectangul ar 44 cross

' and has an inlet-provided on the side where t
Zgﬁgiggd. Shown by 180 is an air cylinder that causeqRBFEACEMENT SHEET¢ 44
to be noved up and down. As shown in Fig. 11, the ¢gj

as it is set either in the DOM positiok3where the ugpdgr ﬁqﬂsgﬁ.bgg ¢hute
Is | ocated bel ow the support plate 156 or in the UP itron er

part 120 as the work is supplied to thd
second die, whereupon the suction pad 114 in the farthest
portion of the feed arm 112 moves back to the position that
corresponds to the center of the top surface of the package of
that particular piece part 120. The same is true with the
piece parts 120 that are already at the respective working
stages 110 and the suction pad 114 comes into registry with the
central position of each piece part. With this registry kept,
the feed plates 11la and 111b are lowered so that the
individual piece pérts 120 are sucked by suétéon.pads 114. 1In
the next step, the feed plates 1llla and 111L arehiifted and the
feed arm 112 is fed by a given increment to a position that is
distant by one pitch. 1In that position, the feed plates 111la
and 111b are lowéred and the suction pads 114 release the piece
parts 120, which are replaced on the adjacent working stages
110. It should be noted-here.that the feed plates 11la and
111b are urged upward and must be forced to descend by a drive
mechanism such as the descending mechanism 93.

After the replacement, the piece parts 120 are
subjected to press working. To this end, the feed arm 112 is
moved backward by a certain distance so that the plates 112a
supporting the suction pads 114 come into registry with the
central positions of the respective stages 110. As a result of

this movement, vacancies will form in areas that correspond to



the inlet of the chute is located generally at the sane _hejght as the feed

pl ates 92a and 92b on the first die 40. Shown by 182 Eﬂﬂﬂm[ de
that is positioned below the chute 44. The guide 182 RE??%Q:F‘ nt ed

frame as it drops down the chute 44 and sends it intp Th
guide 182 is fitted over the chute 44 a3l its | ower paJ tifz?ﬁﬂp%pﬁed tjowar d

the scrap box. In the case of working a |l eadfrane as|if_is_transportje
between the first die 40 and the second die 42, the pjector chute 44 ifs
lovered to ttike DI { s@Bgeli CI oS 4 pebEaC! G4y PR by

chute will not interfere mnth t he npovement
clamping the upper and lower parts of the second die.

After the working process is completed, the same
procedure is repeated to perform the next .feed éycle and,
hence, the next working process. Thus, the feed arm 112 and
other associated elements are controlled to effect continuous
press working.

‘As shown in Fig. 3, the lead working machine of the
embodiment under consideration has the first die 40 and the
second die 42 arranged in tandem so that the _working with the
first die 40 is followed by the working w1£h the second die 42,
However, as described on the foregoing pages, the work feed
drive mechanism provided on the main body of the working
machine enables the transport process to be performed in each
die and, hence, by insuring that the feed drive mechanisms
acting on the two dies are controlled in operative association
with each other, continuous working can be effected with the
.first die 40 and the second die 42. | |

In the working machine of the embodiment under
consideration, the feed drive mechanism has the same structural
design for the portions where the respective dies are to be set
and this is to insure that different kinds of products can be
fabricated with this machine by working with dies that are
selectively used. As for £he pitch of incremental feeding and

other factors that are variable with product type, the



of the rails 150a and 15Qb. |If fhe first die 40 is of at es

the product portion fromthe | eadfrane, the chute is
position. If the first die i$ of such a type that the
subj ected to the necessary working processes with the} pfoduct portiorls
bei ng then separated in piece parts, thgsunwanted frapeS are €] ected ag t he
supplied | eadframes are successively transported. Thelejector chute 44
adm ts through

necessary adjusting means are provided on the dies and this

allows the machine of the embodiment under consideration to be

flexibly wused in the fabrication of' differeﬁt kinds of
. products.

(Exemplary layouts of other dies)

Figs. 8, 9 and 10 show a die 6f such a type that piece
parts as the work are fed in given increments by means of a
feed bar. Fig. 8 is a plan view of the lower part of the die
which has working stages 130 provided at given intervals on the
die su;face as in the embodiment described above. The feed bar
indicated by 132 is an elongated plate memgér'fdf transporting
the work (see fig. 9) and it is provided slidably in a slit
hole that runs through the entire length of the lower part of
the die. The feed bar 132 has along its upper edge a plurality
of pockets 132a that engage the bottom surface of the work'’s
package. The pockets 132a aré'p£ovided at the same interval as
the working stages 130 in accordance with the number of the
latter. Thus, the number of pockets 132a to be provided is
equal to the number of the working stages plus one.

The feed bar 132 is provided such a way that it is
movable not only vertically but also back and forth with
reéspect to the die surface. When it is in the UP position, the
feed bar 132 carries the work iﬁ pocket 132a and feeds it by
one pitch; when it is in tﬁe DOWN position, the feed bar moves

back to the initial position. Thus, the feed bar feeds the
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he admtted franes slide down the guide 182 to .
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i i hanl smio
ies. (Pickup mechanism) W will now de8éribe the pijckup—reet
?L:zsférringpa pi ece part fromthe first die 40 to fhe second die 42.|The

pi ckup nechani sm has a pi ckup portion that picks
work consecutively by repeating the combined actions of

vertical and horizontal movements.

To effect these actions, vertically driven feed plates
134a and 134b are provided on_opposite sides .of the train of
working stages 130, and slide rods 136a and 136b are supported
by guides beneath the feed plates 134a and 134b, respectively,
and in a direction parallel to the transport of the work. The
slide rods 136a and 136b are connected'by plates 138a and 138b
which are fixed at opposite ends. Opposite énds of each feed
pPlate 134a or 134b are fixed to the connectihq plates 138a and
138b, whereby both feed plates are sup;ortea along their
length. .

To have the feed bar 132 move back and forth, the slide
rods 136a and 136b must be moved reciprocally. The reciprocal

am movements of the slide rods 136a and 136b are effected by
providing a feed drive mechaniém on the wdrking machine as in
the case of the embodiment described above. Stated more
specifically, a horizontal pushing arm 140 extends from the
central part of the length of slide rod 136a in such a
direction that it departs from the operator facing the front
part of the machine. A support plate 142 ié fixed in a
downward direction to the engd portion of the pushing arm 140.
A butt block 144 facing outward is fixed to the outer surface
of the support plate 142. -The butt block 144 is mounted at the

same height as the cylinders 70a and 70b, as well as the
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by which the piece part as supported by the pickup p o —+S—HoV
rgplacenent oﬁ the second die 42. The pi ckup nechani sjmjo ?bpsﬁéqggglrm t t
under consideration uses suction pads to suck pneunatii ar
that has been transported to the ejecti®n end of the fquf die 40; the o
pi ckup nechanismthen lifts the piece part and noves it to a position ove
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the second die 42, followed by replacenment on the di e~stiface
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position internedi ate between the first die 4
block 144 along the outer lateral surface of the lower part of

the die, a slide quide 146 is provided to guide and support the
support plate 142. ' .

In order to restrict the range over which the butt
block 144 can move in the embodiment under consideration,
shock-absorbing stoppers 148a and 148b are provided on opposite
sides between which the butt block 144 is located (see Fig.fS).
As the butt block 144 moves back and forth, either lateral side
of the block will contact the stopper l48a or 148b, thereby
restrlctlng the position of the moving butt block 144 and,
hence, the stroke of movement of the feed bar 132.

The die of the embodiment under consideration is set in
the lead working machine in the same manner as shown in Fig. 3,
whereupon the work can be fed consecutively by means of
transport with the feed bar énd subjected to the required
working processes.

The sequence of working actions with the die according
to the embodiment under consideration may be as follows. When
effecting press working on the'die surface, the feed bar 132 is
located in the retracted position below the die surface. After
press working, the upper part of the die ascends and, at the
samé time, the feed plates 134a and 134b also move up. In
synchronism with these mo&ements, the feed bar 132 is lifted

and the piece parts that have been processed in the respective



and the second die 42 in such a way that the plate is d

' - 2 (see Fig]- @) Fhe—Tot
hori zontal plane by neans of a servo notor 19
pl ate 190 ig furnished with a suction nmechani smfor sup rtbp? £ﬁﬁ@ﬁﬁ r:g
by sucti on. The servo 46 nmotor 192 is nmounted, w't ts fac ,

[ Is fixed tofi
a base plate 193 and the rotating plate3890 is _
surface? The suction nmechani sm has novi ng rods 194a and] 194b

working stages 130 are supported by the feed bar 132 in such a
way that they are placed in engagement with the pockets 132a.
Subsequently, the butt block 144 is pushed by the feed drive
mechanism until it contacts the stopper 148b, whereupon it
stops moving. In this advanced position, the feed bar 132 is
driven to descend and each of the piece parts is transferred to
the next stage.

After descending into the lower part of the die, the
feed bar 132 which is now in the DOWN position moves back to
the initial position, where it is ready fo;‘fﬁg next transport
cycle. The retraction of the feed bar 132 is effected by the
feed drive mechanism on the working machine and it stops when
the butt block 144 contacts the stopper 148a. Thus, the
horizontal movement of the feed bar 132 combines with the
vertical movements of the feed plates 134a and 134b to insure
that the work is consecutively transported to the next working
stage 130 so as to achieve continuous working operations.
(Work transfer mechanism)

. As described above, the lead working machine of the
embodiment under consideration is so adapted that various types
of dies can be set in accordance with the product type. To
insure such versatility or flexibility, the machine must be so
designed that the product can be efficiently transferred from
the first to the second die‘irrespective of whether the work is

a leadframe or a piece part. As already mentioned, the manner
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die depends on the working schedule and it may be transferred

to the second die either as a leadframe or as a piece part

. which is obtained by separating the product. portion of the

leadframe in the first die.

To enable transfer in either of these cases, the
working machine of the embodiment under consideration has the
fo;lowing three elements provided intermediate between the
first and the second dies: a rail mechanism for guiding the top
and bottom rails of the leadframe; an éigcto;. chute for
ejecting the unwanted frame which remai;s'affer seﬁarating
piece parts in the first die; and a pickup mechanism for
transferring the thus separated piece part to the second die.
| Fig. 11 is an illustration showing the layout of the
components of the rail and ejector chute mechanisms as seen
from the front, and Fig. 12 is é corresponding illustration as
seen from above. It should be noted here that the rail
mechanism is used in the case where the work is a leadframe
that is transported not only on the first die but also on thé
second die whereas the ejector chute is used in the case of
ejecting the unwanted frame portion which remains after
separating piece parts in the first die. Therefore, the
ejector chute is not used with a setting that performs working
on the leadframe which is éransported on both the first and the

second dies; on the other hand, the rail mechanism is not used
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first to the second die.
(Rail mechanism)

Referring to Fig. 12, pumerals 150a and 150b represent
moving rails that have grooves formed in the inner lateral
surface for guiding the top and bottom rails of the leadframe
and these rails are placed in a face-to-face relationship in a
position intermediate between the first die 40 and the second
die 42. The two rails are supported in such a way that their
spacing is adjustably variable; at the same fiTe, the rails are
supported vertically movable in such a wayﬂthat-fhey will move
up and down in synchronism with the mo§ements of the feed
plates 92a and 92b on the first die.40 and those of the feed
plates 1lla and 111b on the second die 42,

The spacing between the moving rails 150a and 150b is
made variable by such a lnech%nism that a screw shaft 152
installed between the two rails at right angles thereto is
rotated with an electric motor 154. The screw shaft 152 may be
replaced by a rack-and-pinion system, a belt or any other
mechanisms that are capable of permitting the rails 150a and
150b to stop at predetermined positions with the requisite
precision.

Fig. 13 shows the mechanism for adjusting the spacing
between the rails 150a ana 150b with the electric motor 154.

1In the drawing, numeral 156 reférs to a fixed plate for



47 end surface and the plate 206a (or 206b) is driveR
of an air cylinder.

pushing arm that has the pushing plate 206a (or 206k | 2T SEP 196

Fig. 15 illustrates how the p £l Oagd
206b are pushed by air cylinders 207. In Fig. 15, n f|2quEp‘g@ F 02

[ [ r tieg
art of its length. The pushing arms 208lare supportle
gnvable manner above opposi ng sides between which the

supporting the rail mechanism. The plate 156 is fixed to the
base 60. The electric motor 154 is fixed to that part of the
plate 156 which is outside the rail 150a and operatively
associated with the screw shaft 152 via a belt 158. The plate
156 also carries slide plates 162a and 162b which are supported
to be movable in the direction of width via slide guides 160a
and 160b, respectively, thch guide the widthwise movements of
the rails 150a and 150b. Nut elements 164a and 164b which mesh
with the screw shaft 152 are fixed on to the slide plates 162a
and 162b, respectively. | -

The screw shaft 152 is adapted té mESH.with.the nut
eleﬁents 164a and 164b by means of invérse thread, so that the
spacing between the rails 150a and 150b can be adjusted by
changing the direction in which the.screw shaft 152 turns.

As shown in Fig. 13, the rail 150a (or 150b) is
supported by being fixed to tﬁe inner lateral surface of a
support arm 166a (or 166b) which is erected on the slide plate
162a (or 162b); therefore, to adjust the spacing between the
rails 150a and 150b, one may turn the screw shaft 152 with the
electric motor 154, whereby the spacing between the slide
plates 162a and 162b is adjusted accordingly.

The support arm 166a (oxr 166b) is provided with a slide
guide 168a (or 168b) that permlts guided vertical movements of

the rail 150a (or 150b)
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192 is located, and the drive rod of air cylin
both ends of each pushing arm 208. Extendi ng the dfi
cylinders 207 causes the plates 206a and 206b to be pugh
be mentioned here that the rod 194a (or 194b) is novg
resilience of a spring 209 that is fitt4d over the r
rotating plate 190 and the positions of suction pads
to the plate 190 as they are seen from above. The s
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170 provided on the underside at either end as shown in Fig.
11, and one engagement plate engages an end of each of the feed
plates 92a and 92b on the first.die 40 and the other engagement
plate engages an end of each of the feed plates 1lla and 11l1b
on the second die 42. Because of this arrangement, the rails
150a and 150b will descend in synchronism with the descending
movement of the feed plates 92a, 92b, 1lla and 111b.

Shown by 172 (or 174) is a mechanism for lowering the
feed plates provided on the first die 40 (or 42). The
mechanism 172 (or 174) actuates the forced 1OWethg of the feed
plates 92a and 92b (or 1lla and 111b) in synchronism with the
consecutive feed of the work. In response to the vertical
movements of the feed plates 92a, 92b, 11la and 1l1b, the rails
150a and 150b move up and down to effect the precise guided
transfer of the leadframe. |

The rails 150a and 150b are returned to the UP position
by the resilience of a spring 180 (see Fig. 13). The spring
180 may be replaced by a drive element such as an air cylinder.

As described above, the rail mechanism of the
embodiment under consideration has the moving rails 150a and
150b provided in a position between the first die 40 and the
second die 42 and the product is transported with the spacing
between the rails being adjustea in accordance with the product

type. Because of this arrangement, the working machine of the
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invention is applicable to a broad range of product types.
Further, the rails 150a and 150b are allowed to move up and
down in response to the vertical movements of the feed plates
92a, 92b, 11la and 111b and_this enables the work to be
transferred continuously from the first die 40 to the second
die 42, thereby accomplishing continuous working with the
machine.

As was already mentioned, the rails 150a and 150b are
brought into engagement with the feed plates 92a and 92b on the
first die 40, as well as with the feed plates llla and 111b on
the second die 42 by means of the engagement plates 170 when a
working operation is conducted. However, when replacing the
dies, the rails 150a and 150b must be disengaged not only from
the first die 40 but also from the second die 42 in order to
provide ease in die replacement and setting operations. To
this end, the machine of the embediment under consideration has
an air cylinder 179 provided below the rails 150a and 150b (see
Fig. 11) so that they can be lowered from the engagement
position before die replacement is started.

(Ejector chute mechanism)

In Fig. 11, numeral 44 refers to the ejector chute for
ejecting the unwanted frame out of the first die 40. As shown,
the ejector chute 44 is provided in a vertically movable manner
in a position intermediate between the rails 150a and 150b.

The ejector chute 44 is formed as a tube having a rectangular
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each.turning of the plate 190 for 180[er ?EPLéﬁﬁﬂﬁﬂﬂ7$ﬁEEf

ositions of the suction pads 196a and 196b to reveqs¢ so that the pipce

Bart as carried by the first die 40 is transferred ()n_t&Vrﬁf%éﬂlnd dl e 42.
It should be noted that when the piece partj s transferredjfjom
the first die 40 for replacenent on t # second die 42, the orrentati op of
the work may remain the same or it may be changed by 90, This is becalise
some products require that a specified direction be selected for the
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t he enbodi nent under consideration is

unwanted frame is admitted. Shown by 180 is an air cylinder

that causes the ejector chute 44 to be moved up and down. As

shown- in.Fig. 11, the ejector_chute 44 is used as it is set
either in the DOWN position where the upper end of the chute is
located below the support plate 156 or in the UP position where
the inlet of the chute is located generally at the same height
as the feed plates 92a and 92b on the first die 40.

Shown by 182 is an ejection guide that is positioned
below the chute 44. The guide 182 recelves the unwanted frame
as it drops down the chute 44 and sends 1t 1nto a scrap box.
The guide 182 is fitted over the chute 44 and its lower part is
inclined toward the scrap box.

In the case of working a leadframe as it is transported
between the first die 40 and the second die 42, the ejector
chute 44 is lowered to the DOWN éosition which is the retracted
position where thé chute will not interfere with the movement
of the rails 150a and 150b. If the first die 40 is of a type
that separates the product portion from the leadframe, the
chute is set in the UP position.

If the first die is of such a type that the leadframe
is subjected to the necessary working processes with the
product portions being then separated in piece parts, the
unwanted frames are ejecfed as the supplied leadframes are

successively transported. The ejector chute 44 admits through
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novi ng rods 194a and 194b, respectively, belowt
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rotating plate 190 turns, it rotating Etiog_is ut i
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first die and the admitted frames slide down the guide 182 to

be discharged into the scrap box.

Thus, the unwanted frames can be easily ejected between
the first die 40 and the second die 42 without affecting the
layout of the two dies.

(Pickup mechanism)

We will now describe the pickup mechanism for
transferring a piece part from the first die 40 to the second
die 42. The pickup mechanism has a pickup ﬁéytiop-that picks
up a piece part from the first die 40“ and ’-é replacement
actuating portion by which the piece part as supported by the
pickup portion is moved for replacement on the second die 42.
The pickup mechanism of the embodiment under consideration uses
suction pads to suck pneumafically the piece part that has been
transported to the ejection end Qf the first die 40; the pickup
mechanism then lifts the piece part and moves it to a position
above the second die 42, followed by replacement on the die
surface of the latter.

To effect these actions, a rotating plate 190 is
provided above a position intermediate between the first die 40
and the second die 42 in such a way that the plate is driven to
rotate in a horizontal plane by means of a servo motor 192 (see
Fig. 14). The rotating pléte 190 is furnished with a suction

mechanism for supporting piece parts by suction. The servo
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fixed to the machine frane and the _ _
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the other being the |arger-dianeter pulley. The ci

It consists of two parts, one ﬁ@ing the s

motor 192 is mounted, with its face down, to a base plate 193
and the rotating plate 190 is fixed to its bottom end surface.
The suction mechanism has moving rods 194a and 194b
that are mounted to the rotating plate 190 in a vertically
movable manner, as well as suction pads 196a nd 196b that are
. mounted to the lower ends of the moving rods 194a and 194b,
respectively. It should be noted that the moving rods 194a and
194b are mounted to the rotating plate 190 in such a way that
they are capable of not only vertical movements but also free
rotation about their own axis. Air is connecﬁég to_the suction
pad 196 (or 196b) via an air tube 198a (or lgbb) wﬁich is
connected at one end to the pad 196a (or 196b) and which
communicates at the other end to aﬁ air supply through a pipe
200 that is fixed, with its face down, to the base plate 193.
The servo motor 192 used in the embodiment under
consideration has a through—hole-formed in the central portion,
through which the fixed pipe 200 is inserted (see Fig. 14).
The air tubes 198a and 198b are connected to the fixed pipe 200
by means of a rotary air joint 202 so that the tubes will not
interfere with the rotation of the suction mechanism. The
Servo motor 192 is a part of the rotational derive means but,
needless to say, it is by no means limited to the type used in
the embodiment under consideration.
To drive the moviné rod 194a (or 194by) vertically, a

pushing plate 206a (ox 206b)'i$ placed in contact with its top

uljfl ey and



the smaller-diameter pulley is one half the circunfprg
pul | eys 210a and 210b, whereas the circunference of
pulley is equal to that of the pulleys 210a and 210p. d ’ |de L.
first pulley 214a (or 214b) is generg%ly p03|t|on°d side by s th
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between theby means of an air cylinder. Fig. 15 illustrates how the

pushing -plates 206a and 206b are pushed by air cylinders 207.
In Fig. 15, numeral 208 refers to a8 pushing arm that has the
pushing plate 206a (or 206b) fixed to the central part of its
length. The pushing arms 208 are supported in a vertically
movable manner above opposing sides between which the servo
motor 192 is located, and the drive rod of air cylinder 207 is
fixed to both ends of each pushing arm 208. Extending the
drive rods of the air cylinders 207 causes ﬁhé plates 206a and
206b to be pushed out. It should be men£ioﬁe&“here ﬁhat the
rod 1%4a (or 194b) is moved upward by the resilience of a
spring 209 that is fitted over the rod.

Fig. 16 shows the rotating plate 190 and the positions
of suction pads 196a and 196b relative to the plate 190 as they
are seen from above. The suction pads 196a and 196b are so
designed that they will transfer piece parts from the first dle
40 to the second die 42 each time the rotating plate 190 turns
for 180°. To this end, the pads are arranged symmetrically
with respect to the center of the plate 190 (see Fié. 16) and
they are spaced apart in such a way that when one of them is
located above the position of ejection from the first die 40,
the other pad is located above the position of supply to the
second die 42, With a paif of suction mechanisms being thusly

arranged symmetrically with respect to the center of the plate
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two figures is that in Fig. 17, the belt 212 is pr
snal | er-di ameter portion of the fixed pulley 218
belt is pressed against the larger-diameter portio ©
turning plate 190 for 180[err], the piece part is replaced on the
die with its orientation either changecﬁ&)\;llmgo (in tlhe case shown in
17) or unchanged (Fig. 18) fromthe case ere it . .
fiast di e. %husf the machine of the embodi ment under pon5|de8a¥}on t
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orientations by changi ng the manner

' positions of the suction pads 196a and 196b to reverse so that

the piece part as carried by the first die 40 is transferred on
to the segdnd die 42. - -

It should be .noted that when the piece part is
transferred from the first die 40 for replacement on the second
die 42, the orientation of the work may remain the same or it
may be changed by 90°. This is because some products require'
that a specified direction be selected for the consecutive feed
of the piece parts on the working stages. ‘Tﬁg machine of the
embodiment under considepation is furnishéd‘wi£h a mechanism
that enables the selection of such specified directions.

Turning back to Fig. 14, numerals 210a and 210b refer
to pulleys that are fixed to the moving rods 194a and 194b,
respectively, below the rotating plate 190. A bélt 212 is
wound around the pulleys 210a and 210b so that when the
rotating plate 190 turns, it rotating action is utilized to
have the rods 194a and 194b rotate about their own axis.

Figs. 17 and 18 illustrate the layout of the pulleys
210a and 210b on the rotating plate 190, as well as the layout
of first pulleys 214a and 214b, second pulleys 216a and 216b,
and a fixed pulley 218 that are positioned on the plate 190.
The fixed plate 198 penetrates the center of the plate 190 to
be fixed to the bottom ena of the fixed pipe 200. 1In other

words, the pulley 218 is fixed to the machine frame and the
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an arrow in Fig. 17 while the turning plate 190 is Urne“.rq Hya urning P
190 for 180[err], the piece part is replaced on the—second—ei i

plate 190 is capable of turning with respect to the pulley 218.

What is unique about the fixed pulley 218 is that it consists
of two parts, one being the smaller-diameter pulley and the
other beihg the larger-diameter pulley. The circumference of
the smaller-diameter pulley is one half the circumference of
each of the pulleys 210a and 210b, whereas the circumference of
the larger-diameter pulley is equal to that of the pulleys 210a
and 210b. As shown, the first pulley 2l4a (or 214b) is
generally positioned side by side with respect to the pulley
210a (or 210b), and the second pulleys Z16a and 216b are
positioned diametrically and symmetrically“with-iespgqp_to the
center of the fixed pulley 218, to which they are close.
Figs. 17 and 18 both illustrate how the belt 212 is
wound around the pulleys 210a and 210b, the first pulleys 214a
and 214b, as well as other bulleys. The difference between the:
two figures is that in Fig. 17, the belt 212 is preésed against
the smaller-diameter portion of the fixed pulley 218 whereas in
Fig. 18, the belt is pressed against the larger-diameter
portion of the pulley 218. By turning plate 190 for 180°, the
piece part is replaced on the second die with its orientation
either changed by 90° (in the case shown in Figqg. 17) or
unchanged (Fig. 18) from the case where it was picked up from
the first die. Thus, the machine of the embodiment under
consideration permits the.piecé part to be replaced on the

second die in two different orientations by changing the manner



[ [ [ [ he case s
orientation either changed by 90[err] (int
Hence, the operator may sel ect a suitable nethod of

accordance with the desired product type. In the machir
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the plate 219 after belt replacenent. [30should also
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be replaced on the second die with its orientation
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the piece part fan
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fixed pulley 218, a 180[err] change in ‘orientation

pulley for turning of 0° and 90° whereas pulley 218’ is a fixed
pulley for turning of 180°. .That is, the belt 212 is wound
aroung from the pulley 218 to the pulley 218‘’,. whereby turning
of the pulleys 210 and 214 are fixed. At this time, a plate
219 is moved toward a direction indicated by an arrow in Fig.
17 while the turning plate 190 is turned. By turning plate 190
for 180°, the piece part is replaced on the second die with its
orientation either changed by 90° (in the case shown in Fig.
17) or Hence, the operator may select a suitéb}e method of belt
application in accordance with the desirea prodﬁct tyée.

In the machine of the embodiment under consideration,
the length of the belt 212 is readjusted by sliding the plate
219 after belt replacement.

It should also be noted that if the rotating plate 190
is turned in the reverse direétion, the piece part can be
replaced on the second die with its orientation being changed
by -90° (-270°). If the belt is not pressed against any part
of the fixed pulley 218, a 180° change in orientation is
possible.

As described above, the pickup mechanism moves the work
from the first die“ and replaces it on the second die by
coordinating the rotating motion of the plate 190, the vertical
movements of the rods 194a'and 194b, and the sucking action of

the pads 196a and 196b. Stated more specifically, the piece
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possi bl e. As descr.i bed above, the pickup mechani sm mpy e

first die and replaces it-on the second die by coordjng g
noti'on of the plate 190, the vertical novenents of the r & ; 4b,
and the sucking action of the pads 196a and 196b. Stptpd nore specif Iy,
t he pi ece 51 part ejected fromthe f3Xst die is sppported ki ng

part ejected from the first die is supported by the sucking
action of the pad 196a provided at the end of the descending
rod 194a; after the rod 194a ascends, the plate 190 turns for

180° so that the rod 194a moves.to a point above the second die

.42; subsequently, the rod 194a is lowered and the piece part is

released from the pad 196a and replaced on the second die 42;
in this transfer mode, the other pad 196b is located above the.
first die 40 and in the process of supporting the next piece
part by suction.

Thus, each time the plate 190 turns fQ% 180°, the piece
part is picked up froﬁ the first die 40 by ;uctiéﬁ and replaced
on the second die 42.

As described above, the pickup mechanism of the
embodiment under consideration moves the piece part ffom the
first die and replaces it on the second die each time the plate
190 is turned for 180°. This coﬁtributes to efficient movement
and replacement of the work, thereby proving effective in
shortening the cycle time of the operation of moving and
réplacing the work. Further, a compact mechanism can be
designed for moving and replacing the work and this feature is
particularly advantageous when dies are to be set close to each
other as in the case of the embodiment under consideration.
Another possibility is the selection of the orientation of the
work during its movement aﬁd replacement (it may be changed or

unchanged in orientation from the case where it was picked up
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for 180ferr] so That
ter the rod 194a ascends, the plate 190 turns
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pi ece partlﬁtdmckﬁg EErEEOHEEW é%d:%hls can B& e%%ectlvely utilized in
t he second. di e 42.

1nc;ea51ng the flexibility of lead working machines.

\v

In the embodiment under consideration, the pickup
portion is provided on the plate 190 in two positions of.
inversion symmetry. If desired, the pickup portion may be
provided in four positions at 90° intervals and the plate 190
adjusted to turn by increments of 90°; this design enables the
operator to inspect the work in the process of transfer between
dies, such as by checking individual piece parts for integrity
or detecting any broken punch by 1magew1se 1nspectlon of
remaining dam bars. -

(Product receiving mechanism portion)

The product that has passed through all the steps of
working with the second die 42 is received by a receiving tray
in the receiving mechanism portion C. As shown in Fig. 2, the
receiving pickup head 52 in the receiving mechanism portion C
sucks piece parts as they are transported from the second die
42 and replaces them in order into the receiving tray. As
already mentioned, there are two different cases of working
with the second die 42; in one case, piece part are fed for
working with the second die and, in the other case, the
leadframe is transported from the first die 40 to the second
die 42, where it is worked and finally piece parts are
separated from the worked ieadframe. In the second case, the

unwanted frame is ejected from the second die 42. To cope with
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nmoves the piece part fromthe first di ¢
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enbodi nent under consi der ati on possi
orientationemd dheche second die 42 as shown in Fig. 3 and each piece part
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is picked up with the receiving pickup head 52 and replaced in
. the receiving tray whereas the unwanted framejis discharged
from the machine through the ejector chute 220. If no piece
parts are separated from the léadframe on the first die 40 or
the second die 42 so that the leadframe is delivered as the
product from the second die 42, the ejector chute 220 is
unnecessary. Considering these two cases, the ejector chute
220 may be provided in a vertically movable"fgshign.

As described on the foregoing p;gés,-“the general-
purpose lead working machine of the invention is adapted for
flexible use in working different types of products and to meet
this need, the structures of dies are made common to various
product types and so are the constructions of the feed drive
mechanisms provided on the main body of ﬁhe machiné and, at the
same time, a rail mechanism, an ejector chute mechanism and a
pickup mechénism are mounted between dies. Because of these
two features, the working machine of the invention can be used
irrespective of whether the work is fed as a leadframe, in
piece parts or the like.

Stated more specifically, the general-purpose lead
working machine of the embodiment under consideration is
capable of working the following objects by the working

schedules also set forth below.



work during its novenent and replacenent (it may be _ g
orientation fromthe case where it was picked up + HEET
and this can be effectively utilized in increasing tle rucxuu...t,

wor ki ng machines. In the enbodi ment under consideratjo é%ﬁgvﬁiiﬁﬁy oorfion
I's provided on the plate 190 in two poss4ions of inversi

desired, the pickup portion nmay be

(1) The work may be a leadframe in the form of either
a strip, a piece part or a hoop.

(2) The method of working with the first die can be
selected from among 'i) working on a transported leadframe
strip, ii) transporting a leadframe strip and separating piece
parts in the final working stage, iii) working on transported
piece parts of a leadframe, iv) working on a leadframe
transported as it is unwound from a hoop, and v) transporting
a leadframe unwound from a hoop and separating piece parts in

the final working stagef

e e

(3) The rail mechanism which is proéided ih areas
intermediate between the two dies enables guided transport or
the combination of the pickup and ejector chute mechanisms also

.provided intermediate between the dies enables transfer of a
piece part from the first die to the second die.

(4) The method of working with the second die can be
_selected from among: i) working on a transported leadframe
strip, ii) transporting a leadffame strip and separating piece
parts in the final working stage, iii) working on transported
piece parts of a leadframe, iv) working on a transported
leadframe as it is unwound from a hoop, and v) transporting a
leadframe unwound from a hoop and separating piece parts in the
final working stage.

(5) If the producf is to be received as.a leadframe

strip, the receiving mechanism may be constructed of the same
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ortion) The product that has passed through all thg steps of
Fhe secénd die 42 is received by a receiving tray in-the r;ﬂﬂlVlng i
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machine of the embodiment under consideration. The receiving

mechanism adopted in the working machine of the embodiment
. under consideration enables piece parts to be received in a
tray. The receiving mechanism may be so modified that the
leadframe can be received as piece parts, optionally within
sleeves, or that the leadframé can be rewound in a hoop.

(6) 1In the working machine of the embodiment under
consideration, the work is supplied as a leadframe strip but
the supply mechanism may be so modified that"ﬁpe leadframe can
be supplied either as piece parts or as i£ is ﬁhwound-from a
hoop. |

In the actual lead working machine, control parameters
such as the timing of driving the feed drive mechanisms and
other elements vary from one die to another and, hence,
individual dies are furnished with a memory unit loaded with
the workiné schedule to be implemented by each die and the
machine is so adapted that when a die is set, the control
program associated with that particular die is automatically
read to perform control with a computer. The machine is also
adapted in such a way that.a die can be set in a predetermined
pPosition by placing it on the base 60 of the side closer to the
operator and pushing it to slide toward the other side of the
machine. When the die is.set properly, it will contact the

electric circuits and control circuits such as air piping in
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the second dhe 4faifho Bo@E Vbt hthe machine to establish the intended

connections automatically.

In the embodiment described on the foregbing pages, fwo
die units are set in the working and handling portion B. If a
great number of working step aré involved in fabrication, three
or more die units may be arranged in tandem. . In this case,
too, a transfer mechanism of the same construction as used in
the embodiment described above may be provided between adjacent
dies so that the machine can be utilized in the working of

various types of products.

e
e “

As was described on the foregoing pages:.the éenéral—
purpose lead working machine of the present invention has a
plurality of dies arranged in tandem and it is adapted in such
a way that working can be done with a selected mode of work
transport between dies (i.e., the work is transported either as
a leadframe or piece parts). 'In the prior art, those products
which are transported by different methods must be worked using
different machines. The invention enables such products to be
worked by the same machine. Hence, the lead working machine of
the invention which can be used in the working of many kinds of
products has the advantage of versatile utility.

As another advantage, the machine is compact, can be
installed by a simple procedure and convenient to use in

various aspects including the setting of dies.



53 this+*situation, an ejector chute 220 is flxed at

second die 42 as shown in Fig. 3 and each piece part
recei ving pi ckup head 52 and repl aced in the receivi
unwanted frame is discharged fromthe_pachi ne throug

20. If no piece parts are separated ?70n1the | eadf rfe
grothe secogd diep42 so that the leadfrane is delivgred as the produc

A |
the second die 42,

the ejector chute 220 i s unnecessary—<¢Cofsideringlt hese
two cases, the ej eCFOrthéH|Cthe feed drive mechanisms are provided on the

main body of the machine and the structures of dies are made
common to various product types and these features facilitate

. the change and setting of dies and offer marked. advantages such
as the capability of substituiing and setting an appropriate
die for a specific product and performing the required working
processes.

Although the present invention has been fully described
by way of the preferred embodiments thereof with reference to
the accompanying drawings, various changes"épd modifications
will be apparent to those having skiil 'iﬁ" this- field.
Therefore, unless these changes and modifications otherwise
depart from the scope of the present invention, they should be

construed as included therein.
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1. A  general-purpose lead working machine,

comprising:

a leadframe supply mechanism portion-for supplying a
plastic-molded leadframe to be worked in a strip, piece part or
hoop form;

a working and handling portion for performing working
processes on the leadframe, said working and handling portion
including a pluralify of dies arranged in tandem for performing
the working processes, a direction of wo;%iﬁg line on one of
said dies aligning with that on the subsequent dlé, guiae means
for guiding the leadframe to be transported between said dies,
and pickup means for picking up a piece part that has been
obtained by separating the product portion of the leadframe in
one of said dies to transport the piece part to the subsequent
die; and

a8 receiving mechanism portion for receiving worked
products from said working and handling portion.

2. A general-purpose lead working machine as claimed
in claim 1, wherein said guide means comprises a rail mechanism
for guiding the top and bottom rail portions of the leadframe.

3. A general-purpose lead working machine as claimed
in claim 1, wherein said plurality of dies perform the working
processes of resin removal; dam bar cutting, lead tip cutting,

and lead forming.
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4, A general-purpose lead working machine as claimed
in claim 1, further comprising control means for selecting one

of said guide means and said pickup means according to the type

. of the plastic-dieed leadframe-to be worked. -

5. ‘A general-purpose lead working machine as claimed
in claim 1, wherein said guide means further includes an
ejector chute for ejecting the unwanted frame which results
from the separation of Piece parts from the leadframe in one of
said dies.

6. A general-purpose lead working‘ 'rh_la_chine as claimed
in claim 5, wherein said ejector chute is gkovided in a
position intermediate between said one die and the subsequent
die and in-lihe with said one die so that said ejector chute is
vertically movable between a retracted direction which is below
the position of the height for the transport of the work and an
upper position at which the unwanted frame is admitted.

7. A general-purpose lead working machine as claimed
in claim 1, wherein said guide means comprises a pair of moving
rails which guide the top and bottom rail portions of the
leadframe and which are supported in such a way that they are
variable in the direction of width, and a drive mechanism for
adjusting a distance between said moving rails in the direction
of width according to the type of the leadframe to be worked.

8. A.general-purbose lead working machine as claimed

in claim 1, wherein said pickup means comprises a pickup

—_—
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from the leadframe in one of said dies, and a replacement

actuating portion for moving said pickup portion from said one
die to the subsequent die to replace the piece part supported
by said pickup portion on the subsequent die.

9. A general-purpose lead working machine as claimed
in claim 8, wherein said replécement actuating portion
comprises:

a rotating plate mounted rotatably above a position
intermediate between one of said dies and tﬁéwsubsequent die,

said rotating plate having a pickup portioh in £Wo poéitions,
one being located above the exit end of said one die at which
the pPiece part is to be transported therefrom and the other
being located above the entrance end of the subsequent die at
which the piece part is to be transported thereinto; and

a rotation drive portion for causing said rotating
plate to turn by 180° for every replacement action so that the
Piece part supported by said pickup portion is moved from said
one die to be replaced on the subsequent die.

10. A general-purpose lead working machine as claimed
in claim 9, wherein said replacement actuating portion further
comprises means for selecting one of a first method in which
the piece part, in response to the 180° turn of the rotating
plate, is moved from said one die and replaced on the

subsequent die in the same direction as it was at the exit end

.
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constructed of the sane
a second method in which said piece part is moved and replaced

90° offset from the direction in which it was at said exit end.

11. A general-purpose lead working machine as claimed
in claim 1, wherein séid working and handling portion further
comprises moving parts including feed arms for consecutive feed
of the work on the dies, said moving parts being mounted on
each of said dies, a feed drive mechanism provided sidewise of
each of positions where the individual dies are to be set for
advancing or retracting the moving parts mgﬁhted on said dies,
said feed drive mechanism and said moving parts-éeing provided
in such a way that they are operatively associated when said
dies are set in the working and handling portion.

12, A general-purpose lead'Qorking machine as claimed
in claim 11, wherein said feed drive mechanism for driving said
dies is adapted to drive the individual dies independently of
one another. |

13. A general-purpose lead working machine as claimed
in claim 12, wherein said feed drive mechanism comprises a
pushing mechanlsm for pushes said moving parts on each die in
the advancing direction and a retracting mechanism for moving
back said moving parts which have been advanced by said pushing
mechanism to an initial position, one of said pushing mechanism
and said retractlng mechanlsm being adapted to be driven by a

ball screw.
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that the | eadfranme can be rewound in a hoop.

14. A general-purpose lead working machine as claimed
in-claim 1, wherein said dies to be set in said working and
handling portion are selected from among dies that depend on
the transport of the leadframe, dies that- depend on the
transport of a piece part by suction, and dies that depend on
the transport of a piece part by means of a feed bar.

15. A general-purpose lead working machine as claimed
1, wherein each of said dies to be set in said working and
handling portion is furnished with a memory portion loaded with
a working schedule predetermined for the ﬁpééific work to be
processed in said die and in which, in reséonée-io the-setting
of said-die in the working and handling portion, said working
schedule is read automatically in a control.drive portion in
the main body of the-working machine, whereupon the guide
means, said pickup meam and other portions are controlled
accordlng to said working schedule to perform the necessary

working processes.

[
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GENERAL-PURPOSE LEAD WORKING MACHINE

ABSTRACT OF THE DISCLOSURE
The improved lead working machine has a mechanism

portion that supplies a leadframe 100, a working and handling

portion that performs the necessary working processes on the

work as it is fed.consecutively, and a mechanism portion that

receives the worked products, and it is characterized in that
a plurality of dies 40 and 42 for performing working processes
including resin removal, daﬁ bar cutting and lead forming, etc.
are provided in tandem in said working and handling portion in
such a way that the direction of working 1iné;pn the die 40 in
the preceding stage aligns with that on“the aie 42-in the
subsequent stage, and that a rail mechanism for guiding £he
lateral edge portions of the leadframe ' to be transported from
the preceding die 40 to the subsequent die 42, as well as a
pickup mechanism by which a piece part that has been obtained
by separating the product portion of the leadframe 100 in the
preceding die 40 is picked up and transported to the subsequent
die 42 are provided in positions intermediate between the dies

40 and 42.

FIGURE 3
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the main body of the machine to establish the intended connections
automatically. In the enbodi nent described on the foregoif EEEE%%ﬁf**#*;
units are set in the working and handling portion B. If d : SHEET
wor king step are involved in fabrication, three or nore 4qid units nay o
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purpose | ead working machi ne of the present invention has a~plurallty of

dies arranged in tandemand it is adapted in such a way th3brn
done with a sel ected node of work transport between dies (i§ “_” '
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ﬁ
=)
S | 1 '
'8 \E 1 5
o~ I ]
3 | |
= r'_: A
{ .
g\’"\ =
~
l o |
' |
—— ]
0 1
(=4 1
< ”
:
0
o
( . _ I~
Ty =
' 3]
. | N 1
7 O~ i
o . - |
QO I
r~
o
=) H
r~ - ! {
(=}
A nd et ~L. o
IHIREE -3
[4°] 2 - '
¢\-\ | e~ |
A !
|
l pe—
o i
(=]
w bnd Rl

70a




installed by a sinple procedure and convenient to use in various aspects
including the setting of dies. 57 Further, the feed drive nmechanisns are
provi ded on the nmain body of the machine and the structures of dies are
made common to various product types and these features f et athe
change and setting of dies and offer marked. advant ages suUGHA:SNs A

capability of substituting and settingfan appropriate
27 SEP 99
G. 5 -
~97 96 02—,
101~
9ha~ | / | ]
a — -
~ [ O O JF——9ub
100 ( T 922
I T T e TN
i L (I 1 1O P IO &‘ ]
1 - T
%~ 9%/ I }—s2b
===

\
1{ | ¥ 103

Ma
12
~1M4
—— 1 I. !.| -

N2— e i L == _J} Iu‘_———/"l'nb
| !
\
1



die for a specific product and perform ng the required working processes.
Al t hough the present invention has been fully described by .
preferred enbodi nents thereof with reference to the acconpH

vari ous changes and nodifications will be apparent to
skill in this field. Therefore, unle t hese changes and
ot herwi se depart fromthe scope of the%f)re_sent I nventi on,

construed as included therein.

FIG. 7
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-58- Cains 1. A general - purpose | ead working machine, conprising: a
| eadf rane supply mechani smportion (A) for supplying a plastic-nolded
| eadf rane (100) to be worked in a strip, piece part or h
and handling portion (B) for perform ng working processeg AWCS

(100), said working and handling portion (B) including ajplfurarirty of di
(40,42) arranged in tandem for perforg ng the working pr DCES LT, SEP 1996

FlG. 9
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direction of working Iine on one of said dies (40) aligning—
t he subsequent die (42), guide nmeans provided in a positilH
between the two dies, for guiding the leadframe (100) to He ;
between said dies, and pi ckup neans al so provided in a pos u

a receiving nmechanism (C) portion for receiving worked pro--

wor ki ng and hanleK.;)ortM (B).
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2. A general - purpose | ead worki ng machi ne as cl ai ned B HTerin
sai d gui de neans conprises a rail nechani sm (150a, 150b) A m\,@ﬂ p
and bottomrail portions of the | eadfrane (100). 3. Al g Ener al - pur pose
| ead working machine as clained in claim1 or 2, where:Ti ai278 £ﬁ 6t yi o
di es (40,42) performthe working processes of resin rempval, dam bar

cutting, lead tip cutting, and | ead for8n ng.
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- 59 - 4. A general - purpose | ead working machine as claimed in claiml, 2
or 3, further conprising control nmeans for selecting ong—=e = __uJ de

means and said pickup means according to the type of thREPCB LhG! GBEEF
| eadf rame (100) to be worked. 5. A general - pur pose | ead P

as clainmed in one of the clains 1 to 4, wherein said gujdg t hef |
I ncl udes an ejector chute (44) for ej eﬁll ng the unwant ep rﬁ%ﬁ% T
results fromthe separation of piece parts fromthe | ea’df ne..[100) in jone
of said dies (40,42). T

FIG. 15
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6. A general - purpose | ead working machine as clainmed in cIa|n15 wher ein
said ejector chute (44) is provided in a position internega :

one die (40) and the subsequent die (42) and in-line w t§
so that said ejector chute (44) is vertically novabl e b€
direction which is below the position of the height. for

4

e ,@%ﬁ%ﬁfh
the work and an upper position at whi & the unwant ed fragp | s ad t i
A general - purpose |'ead working machi ne as cl ai ned i n one#bf Lthe clains-1-t d
6, wherein said guide neans conprises a pair of noving r31ls (150a, 150b) §
whi ch gui de the top and '




bottomrail portions of the |eadframe (100) and which are sup -SHeh.
a way that they are variable in the direction of wdth, an JZN'} SHEFT[
mechani sm (152, 154) for adjusting a distance between sai d %Z\h ng rails™

(150a, 150b) in the direction of width according to the type o¢f” 2I7esEp1
| eadf ranme (100) to be worked. 8. A general - pur pose | ead ki ng ITB.ChI ne
as clained in one of the clains 1 to 711 wherein sai d pi ckup neans—cot of:
a pickup portion for supporting a piece part that has been-separated from :
the | eadframe (100) in one of said dies, and a replacensent actuating

portion for noving said pi CFD/&O”?g PR/OR ART




fromsaid one die (40) to the subsequent die (42) to repl ace - 60 -
the piece part supported by said pickup portion on the subsequent die (42).

9. A general - purpose | ead worki ng machine as clainmed in claim S8, vvherel n
sai d repl acenent actuating portion conprises:

arotatin
mount ed rotatably above a r ! R%PTA%MW%

12
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wf I Y

pasi tion-intermedi ate between one of said dies (40) and the subsequent die
{42), said rotating plate (190) having a pickup portion int SLt -
one being | ocated above the exit end of the said one die-(4dﬂgﬂﬁﬁihﬁ®&2§ﬁ57
piece part is to bhe transported therefromand the other being | ocated above

the entranc f equent die (42.) at which the piece part is to
be transpora ﬂﬂ"“'l n d a rotation drive portion RE )A&* Spmara
said rotati e (n "®0 turn by 180[err] for every e abEEDh

so that the piece part supported by said'gkckup portion i { noved from shi i
one die (40) to be replaced on the subsequent die 05 AUG 1998
Claims
1. A general-purpose lead working machine, comprising:

a leadframe sugply.mechanism portion (A) for supplying a
plastic-molded leadframe (100) to be worked in a strip, piece
part or hoop fofm; _

a working and handling portion (B) for performing
working processes on the leadframe (100), sdid working and
handling portion (B) including a.plurality of dies (40,42)
arranged in tandem for performing the working processes, a
direction of working line on one of said dies (40) aligning
with that on the subsequent die (42),  guide means provided in
a position intermediate between the two dies, for guiding the
leadframe (100) to be transported betwsen said dies, and
pickup means also provided in a position intermediate batween
the two dies for picking up a piece part that has bsen
obtained by separating the product portion of the leadframe
(100) in one of said dies (40) to transport the piece part to
the subsequent die (42); and

a receiving mechanism (C) portion for resceiving worksd
products from said working and handling portion (B).

2. A general-purpose lead working machine as claimed in
claim 1, wherein said guide means comprises a rail mechanism
(156&,150b) for guiding the top and bottom rail portions of
the leadframe (100).

3. A general-purpose lead working machine as claimed in
claim 1 or 2, wherein said plurality of dies (40,42) perform
the working processes of resin removal, dam bar cutting, lead
tip cutting, and lead forming.



(142).

10.- A géner al ‘Eﬂd{ﬁﬁ\/ﬁﬁﬁ'ﬁ(ﬁ}ﬁﬁ[&l ng machine as claimed in claim9,

Mherein said replac

nf“éETUQTTﬂg'pcrtlon further conprises means for

sel ecting one of a fi whi ch the piece part, to the
180 turn of the rotpt ng plate 8§9C Is nmoved fromsaid onthé@g@i%ﬂEﬁﬁd

repl aced on the subpge

p—

iln the sane direction as it was at the

exit end of said one die at which it |was™ B%ﬁng transported therefromand a
second nmethod in which sai d prece t is noved and repl aced 90[err] of f set
from the diMecti éngenewailcpurposes Lands wodkdxigt maehine as claimed in

claim 1, 2 or 3, further comprising control means for
selecting one of said guide means and said pickup means
according to the type of the plastic-mélded leadframe (100)
to be worked.

5. A general-purpose lead working machine as claimed in one
of the claims 1 to 4, wherein said guide means further
includes an ejector chute (44) for ejecting the unwanted
frame which results from the separation of.piece parts from .
the leadframe (100) in one of said dies (40,42).

6. A general- purpose lead working machine as claimed in
claim 5, wherein said ejector chute (44) is provided in a
pos;tlon intermediate between said one die (40) and the
subsequent die (42) and in-line with said one die (40) so
that said ejector chute (44) is vertically movable between {a

\-
retracted direction which is below the position of the height

- for the transport of the work and an upper position at which

the unwantad frame is admitted.

7. A general-purpose lead working machine as claimed in ona
of the claims 1 to 6, wherein said guide means comprisess a
pair of moving rails (150a,1S0b) which guide the top and
bottom rail portions of the leadframe (100) and which are
supported in such a way that they are variable in the
direction of width, and a drive mechanism (152,154) for
adjusting a distance between said moving rails (150a,150b) in
the direction of width according to the type of the leadframe
(100) to be worked.

8. A general-purpose lead working machine as claimed in one

of the claims 1 to 7, wherein said pickup means comprises a
pickup portion for supporting a piece part that has been
separated from the leadframe (100) in one of said dies, and a
replacement actuating portion for moving said pickup portion

from said one die (40) to the subsequent die (42) to replace

[



11. A general -purp
2 to 10, wherein s
novi ng parts includi
di es,

sai d noving darlts

T o Ph o0 fident e ol -sac) ;nﬁfz';;?“fer‘::zf. SO

chine as clainmed in one of the clains
ahdling portion (B) further conprises

g ngxugﬁggha ; consecuti ve feed OfﬁﬂﬂﬁAmEMENDSHEEE

on each of sai ies, a feed d

the piece part supported by said pickup”porclon on the
subsequent die (42).

9. A general-purpose lead working machine as claimed in
claim 8, wherein said replacement actuating portion
comprises: | | '

a rotating plate (190) mounted rotatably above a

_position intermediate between one of said dies (40) and the

subsequeﬁt die (42), said rotating plate (190) having a
pickup portion in two positions, one being located above the
exit end of the said one die (40) at which the piece part is
to be transported therefrom and the other being located above
the entrance end of the subsequent die (42) at which the
piece part is to be transported- thereinto; and

a rotation drive portion (192) for causing said rotating
plate (190) to turn by 180° for every replacement action so
that the piece part supported by said pickup portion is moved
from said one die (40) to be replacsd on the subsequsnt die
(42).

10. A gsneral-purpose lead working machine -as claimed in
claim 9, wherein said rsplacement actuating portion further
comprises means for selascting ons of a first method in which
the piece part, in response to the 180° turn of the rotating
plate (190), is moved from said one die (40) and replacsd on
the subsequent die (42) in the same direction as it was at
the exit end of said one die at which it was being
transported therefrom and a second method in which said piece
part is moved and replaced 90° offset from the direction in
which it was at said exit end.

11. A general-purpose lead working machine as clajimed in one
of the claims 1 to 10, wherein said working and handling
portion (B) further comprises moving parts including feed
arms for consecutive feed of the work on the dies, said
moving parts being mounted on each of said dies, a feed drive
mechanism provided sidewise of each of positions where the



noving parts nounte ' E fd feed drive mechani smand said

-moving parts being BﬁgkaﬁﬁﬂﬂﬂTE a i oper. T

associ at ed when sai a (40 42&@ etls E&g@ﬁ#'ﬁc f&? Rﬁ%‘ﬁ@ﬁﬁ‘gﬁ

portion (B). 12. A ererl5- UGﬁB hinejas clainmed in claim
b f :

11, wherein said feqddrive nechani* or driving said dies (40,42) is
adapted to drive th di es (40,.48) 4 ndependently of one anot her.
13. A general -purp ' chine as clainmed in claim12, wherein
sai d feed diinddvielfadnidimescarpr itdebea spits Hory advaETanirsgndorrghraauiggs &he

movi ng part%o%&n%a%gf@s mounted on said dies, said feed drive mechanism
and said moving parts belng provided in such a way that they
are operatively associated when said dies (40,42) are set in

ﬁ

i ndi vi dual

the working and handling portion (B).

12. A general-purpose lead working machine as claimed in
claim 11, wherein said feed drive mechanism for driving said
dies (40,42) is adapted to drive the individual dies (40,42)
independently of one another.

13. A general-purpdse lead working machine as claimed in
claim 12, whersin said feed drive mechanism comprises a
pushing mechanism for-pushiﬁg said moving parts on each die
in the advancing direction and a retracting mechanism for
moving back said moving parts which have been advanced by
said pushing mechanism to an initial position, one of said
pushing mechanism and said rstracting mechanism being adaptesd
to bs driven by a ball screw.
14. A general-purpose lead working machine as claimed in one
of the claims 1 to 13, wherein said dies (40,42) to be s=t in
said working and handling portion are selectad from among
dies that depend on ths transport of the leadframe, dies that
depend on the transport of a piece part by suction, and dies
" that depend on the transport of a piece part by means of a
feed bar.

15. A general-purpose lead working machine as claimed in one
of the claims 1 to 14, wherein each of said dies to be sat in
said working and handling portion is furnished with a memory
portion loaded with a working schedule predetermined for the
specific work to be processed in said die and in which, in
response to the setting of said die in the working and
handling portion, said working schedule is read automatically
in a control drive portion in the main body of the working
machine, wheraupon the guide means, said pickup means and

LT e




in the advanci ng (GEaEeR
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feéd bar. 15. A

1, ffurt,xh,er

be set~rkn said wof
| oaded with a workiln
processed in sai

m&ﬁﬁn ad working machine as clainmed in claim

' a control drilve portion, wherein each of said dies to
i nal'aNGVh‘lQﬁﬂl iilng portion conprises a nenor‘{ﬁ,\gﬁﬁé
schedul e priedet erm ned for theg§p§AGH%E to be
di e and wher in response to the-setting of said die

conprl

in the working arld-handljng oort | om, sai € 8lorki ng schedule is read
aut omatical ly. hy sal d contrak:"drive portion, whereupon the gui de neans,

sai d pi ckup TRdhydd ugdi 418spprg ﬁéchan$§ﬁ1BGFtﬁéﬁaﬁﬁHRSa?H F%EER%R%R? the
mechani sm petdviowy @Eae'tzeohaﬁﬁtéédoﬁ0§9idl d%esP Said peedi dpioes hasttamilsm

rocessSes

performthe a'?l%c%sasi ow;:lgq Bgrgs being provided J.n such a way that they

15.

are operatively assoc:.at:éd whad éazd d.:.es (40,42) are set in

.the working and handling portion (B).

12. A general-purpose lead working machine as claimed in
claim 11, wherein said feed drive mechanism for driving said
dies (40,42) is adapted to drive the individual dies (40,42)
independently of one another.

13. A general-purpose lead working machine as claimed in
claim 12, wherein said feed drive mechanism comprises a
pushing mechanism for pushing said moving parts on each die
in the advancing direction and a retracting mechanism for
moving back said moving parts which have been advanced by
said pushing mechanism to an initial position, one of said
pushing mechanism and said rstracting mechanism being adaptad
to be driven by a ball screw. '

12, A génefal-pufpose lead working machine as claimed in one
of the claims 1 to 13, wherein said dies (40,42) to be sst in
said working and handling porczon are selectad from among
dies that depend on the transport of the leadframe, diess that
depend'on the transport of a piece part by suction, and dies
that depend on the transnort of a piece part by means of a
feed bar.

A general-purpose lead workmg machine as claimed in claim 1, further compnsmg a
control dnve portion, wherein each of said dies to be set in said working and handling
portion comprises a memory portion loaded with a working schedule predetermined for
the specific work to be processed in said die and wherein, in response to the setting of
said dic in the working and handling portion, said working schedule is read automatically
by said control drive portion, whereupon the guide means, said pickup means, said supply
mechanism portion and said receiving mechanism portion are cotnrolled according to said

- working 'schc;dule to perform the necessary working processes.
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GENERAL~-PURPOSE LﬁAD WORKING MACHINE

ABSTRACT OF THE DISCLOSURE
S=eoines UE 0D DISCLOSURE

The impro&ed lead working machine has a mechanism
portion that supplies a leadframe 100, a working and handling
portion that performs the necessary working processes on the
work as it is fed consecutively, and & mechanism portion that.
receives the-worked'products, and it is characterized in that
a plurality of dies 40 and 42 for performing working processes
including resin removal, daﬁ bar cutting and lead forming, etc.
are provided in tandem in said working and handling portion in
such a way that the direction of working 11ne on the d;e 40 in
the preceding stage aligns with that on the dle 42 in the
subsequent stage, and that a rail mechanism for guiding the
lateral edge portions of the leadframe to be transported from
the preceding die 40 to the subsequent die 42, as well as a
pickup meehanism by which a piece part that has been obtained

by separating the product portion of the leadframe 100 in the

preceding die 40 is picked up and transported to the subsequent

die 42 are provided in pPositions intermediate between the dies

40 and 42.

FIGURE 3



