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METYOC AND APPARATUS FOR RETAPING EZLZCTRONIC PARTS

This invention relates to the art of assembly of
electronic devices. In particular, the invention relates to
a methcd and apparatus for separating electronic parts from

a first tape of parts and for retaping the parts.

Electronic components (parts), such as resistors
and capacitors are well known and often have axial lead
wires. These components are typically mounted on a printed

circuit board for combination with other parts in a cir-

cuit. The mounting of these parts on the circuit board is

accomplished by an automatic mounting apparatus, which

reCe1Ves groups of parts and rearranqes them for assembly
-~ ,.onto rhe circuit board. The parrs of a given tvpe are

”supplled to the automatic'apparatus on a tape that is wound

on a spool, and the automatic apparatus must separate the

- parts.from the tape and rearrange the parts for use by an
~automatic assembly apparatus._The rearranged parts are

~retaped for use by an automatic assembly machine.

-

One prior art machine, disclosed in JITSU-KAI-SHO
62—11800 (Published uﬁility'model document No. 11800 of
1987) separates parts from a strip of parfs by cutting the
lead wires. The parts having the shortened lead wires are

then retaped after rearrangement. This method suffers from
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aped after rearrangenent. This nmethod suffers from
SHO 58-165400 (Published patent document No. 165400 of

1983). This machine removes the electronic parts from tape
strips by heating the tapes to soften the adhesive and then
pulling the tape strips away from the lead wires. This
method has the'drawbéck that the softened adhesive is
siicky and a significaht amount_of the adhesive remains on
the lead even after the tape has been pulled away. This
remaining achesive disrupts the operation of the retaping

machine.

In accordance with the invention, each of the
electronic parté is separated from the parallel, elongated
tapes on which a plurality of the parts is supplied by
cutting the tapes. The tapes are preferably cut in a direc-
tion that is transverée to the tape by a moving blade, and
the separated parts having chips of the tape still adhered
to the ends of the lead wires are conveyed to a device that
rembves these tape chips by engaging them and pulling them
from the lead wires. The eiéctronic parﬁ is then transport-
ed to an apparatus for retaping the parts.

By this process, the original lengths of the lead

wires is maintained, and the lead wires are free from

vestiges of the tapé.Thus, material is conserved, and sub-
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that the wires are shortened.by the separation process,
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This machine renoves the glectronic parts fromtape

strips py heating the tapes to soften the adhesive and then pulling the
tape stfips away from the lead wires. This nethod has the drawback that
the sof §ened adhesive is stickly and a significant amount of the adhesive
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In the accompanying drawings:

Figure 1 is a front elevation view of an‘appara—
tus in accordance with the invention.

Figure 2'i$_a cross section taken along lines.
202-202 of figure 1.

Figure 3 is a cross section taken along lines
503-203 of figure.z.-

Figure 4 is a cross section taken along lines
204-204 of'figu:e 2.

Eigure SIis én elevation view of the structure
shown in figure 2, looking from the right side of figure 2.

Figure 6a_is a perspective of a portion of-a
strip of electronic parts showing the locations where the
tapes are ;ut in accordance with one embodiment of the
invention.

Figure 65 is a perspective of a portion of a
strip of electronic parts showing the locations where the
tapes are cut in accordance with a second embodiment of the
invention.

Figure 6c is a perspective of a separated compo-
nent having tape chips remaining thereon.

Figure 7 is a cross section taken along lines
207-207 of figure 3.

Figure 8 is a top plan view of the tape cutting

device shown in figure 4.



machi ne. According to the present invention an apparatus for retaping
el ectronic parts conprises receiving neans for receiving a plurality of
el ectr.olfic parts that are attached to each other by an elongate tape that
engages fl eads of each of said parts, sepgrating means for separating said
el ectronfic parts fromsaid strip by cutting said tape between adj acent
ones of Jsaid parts to |eave tape chips at the ends of the |eads, and neans
for remgving fromsaid |lead chips of said tape that remain on said | eads
after aid tape has beeRigutre 9 is Bhe dapeSs&¢ ipnebdr abbygcomd iemacdi-
directign that is transverse to the tape by a noving blade, and the
separat gd part sentaviéng ¢hppscatttihg agparatbds. adhered to the ends of the
|l ead wijres are preferably conveyed to a device that renoves these tape
chi ps by] engagi ng t hem aRdgpulel iinYy Lkem fsbdet hel¢eadfhiarsarPayatus for
el ectronj c part may then be transported to an apparatus for
W removing tape chips.

Figure 11 is a cross section taken aleng line
211-211 of figure 10.

Figure 12 is an enlarged sectional view of a tape
chip removal device.

Fiqure 13 is a front view of a first embodiment
of a tape chip removal device.

Figure 14 is a front view of a second embodiment
of a tape chip removal device.

Figure 15 is a cross section taken along line
215-215 of figure 10.

Figure 16 is a partial front view of figure 10
showing the push in lever and a tape chip removing device.

Figure 17 is a cross section of a second embodi-

ment of a separation device.
§ Figure 18 is a front view of the device shown in
figure 17.
Figure 19 is a front view of the structure shown

in figure 17, seen along line 219-219 of figure 17.

-

With reference to figure 1 of the drawings, an
apparatus in accordance with the invention comprises a

separation means 10, which receives a strip of electronic




retaping the parts. By this process, the original |engths of the
lead wires is maintained, and the lead wires are free fromvestiges of the
tape., Thus, material is conserved, and subtaping operations are not

obst r uctled. 3 sequent taping
operatigns are not obstructed. 5 In the acconpanying draw ngs:
Figure Jis a front elevation view of an appar a- tus in accordance with

t he i nventi on.

parts secu:ed o each ozher by tapes 3. The tapes J are
carallel and secure the electronic parts together &y enga-
ging the leads on opposite sides of the electronic parts.
Transportation means 90 receives the electronic parts after

they are separated from the tapes by the separation means

10 and transports them tc a tape chip removal means 100 for
removal of ﬁhe tape chips that remain at the ends of the
lead wires after the tapes have been cut. A shift means 150
shifts the electronic.pérts 1 after the tape chips have
been removed tO'é holding position on a holder of the
transportation means 90. The parts are then carried to a
retaping means 160 for retaping the electronic parts 1l for
subsequent automatic assembly onto a circuit board.

The tapes 3 which connect the lead wires 2 of the

electronic parts 1 to each other are typically supplied on

a reel 4, but they may be supplied folded in a storage box
(not shown). The reels 4 of parts are shown for illustra-
tion arranged above the separation means 10 in two stecries
of ten reels each. Twenty separation means 10 are arranged
such that each corresponds with a single taping reel 4. The
operation of the machine shown in figure 1 is controlled by
a controller 5.. -

The structure of the separation means 10 is shown
in detail in figures 2 through 8. A body 11 is fixed to a
framework 12 by a scfew shaft 13. Both sides of a width
adjustment shaft 14 are rotatably supported by the side

walls 1la and 11b of the body 11. A screw member 15 having




Figure 2 is a cross section taken along lines 202-202 of figure 1.
Figure 3 is a cross section taken along lines 203-203 of figure.2.
Figure 4 is a cross section taken along lines 204-204 of figure 2.
Figure 3 is an elevation view of the strucgure shown in figure 2, |ooking

fromthg right side of figure 2. Figure 6a is a perspective of a
portionjof a strip of electronic parts show ng the | ocations where the
tapes arle cut in accordance with one enbodi nent of the invention.

Figure b is & petSpebaindedfserporpronion aSastamid afr ighectrandedpacizew
showi ng {t he | ocations where the tapes are cut in accordance with a second
enbodi ment of BHE*9hveiR i b . £ixed on width adjustment shaft 14. One of a

pair of tape guide plates 16 is movably supported by the
left~-handed screw portion 15a, and the other of the guide
plates is supported by the right-handed screw portion 15b
of the screw member 15. Each of the tape guide plates 16
has a guide groove 16a on its surface, and these grooves
faces each other to guide a tape 3.

As shown in figure 3, the upper wall llc of the
body 11 has.a groove 114 extending parallel to the width
adjustment shaft 14. A projection 16b on the top end of the
tape guide plate 16 slidably fits in the groove 114. Refer-
ring again to figure 2, a knob 17 is fixed to the width
adjustment shaft 14 at the external part of the side wall
1la. A spring 18 is arranged around the width adjustment
shaft 14 between the side wall lla and the screw member 15

for allowing the knob 17 to be pressed toward the side wall

lla. A spring 19 is arranged around the screw member 15 to
urge the tape guide plates 16 apart for removing the play
in the screw of the tape guide pléte 16.

Rotation of the knob 17 causes the tape guide
plates 16 to move toward or away from each other because of
the action of the left- hand;d screw portion 15a and the
right-handed screw portion 15b, thus allowing the distance
between the facing guide grooves 16a to be adjusted to the

distance between the tapes 3.

A tape feeder shaft 20 is arranged beneath the




Figure 6¢c is a perspective of a separated conpo- nent having tape chips
remai ni ng thereon. Figure 7 is a cross section taken along |ines
207- 207 bf figure 3. Figure 8 is a top plan view of the tape
cuttting | device shown in figure 4. 7 4
Figure 9{is a cross section of a second enbcdi- ment of a tape cutting

appar at us.
t ape chi ps.
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Figure 10 is a side view of an apparatus for renoving
widsth adjustment'shaf: 14 and Iis rotatably suppcrted by
bearings 21, which are fixed to the side walls lla and 1llb
of the body 1l1. A toothed wheel 22 (figures 2 and 4)-is
fixed to the tape feeder shaff 20. The toothed wheel! 22 has
supperting grooves 22a which engage the axial lead wires 2
of the electronic parts 1, the V-shaped supporting grooves
22a being spaced by the distance equal to the distance
between the tapes 3. The lower ends of the guide grooves
l%é'of the tape guide plates 16 extend downward to a posi-
tion approximately 90 degrees along the supporting grooves
22a from the top of the toothed wheel 22.

Referring now to figures 2 and 3, a locating
wheel 23 is fixed to the tape feeder shaft 20. The locating
wheel 23 has locating grooves with an angular pitch identi-
cal to that of the supporting grooves 22a of the toothed
wheel 22. A supporting shaft 24 is fixed to the side wall
1lb of the body 11, and a lever 25 is rocatably supported
by the supporting shaft 24. A roller 26 is rotatably su-
pported by the lever 25 for engaging the locating groove
23a, and a spring 27 extends between the lever 25 and the
side wall 11b to press the roller 26 against the locating
groove 23a.

With reference to figures 2 and 5, a knob 30 is
fixed to the tape feeder shaft 20 at the external part of
the side wall 11la, and a ratchet wheel 31 is fixed to the

tape feeder shaft 20 at the external part of the side wall

1lb. A swinging lever 33 is rotatably supported by a



Figure 11 is a cross section taken along line 211-211 of figure 10.
Figure 12 is an enl arged sectional view of a tape chip renoval device.
Figure 13 is a front view of a first enbodinment of a tape chip réenpva

device. Figure 14 is a front viewgof a second enbodi ment of a
tape chi p renoval devi ce. Fi gure fS IS a cross section taken
along line 215-215 of figure 10. Figure 16 is a partial front
view of figure 10 showing the push in |lever and a tape chip renoving

devi ce. beafd Mg €317 4P Eh CEQPTHLECE | A Df e Jpacch &bodhr = nENL Qf
a separation devi ce. Figure 18 is a front view of the device
shown in working axis 34 is fixed to the swinging lever 33. The

working axis 34 is driven by a cam 35 that is in turn
driven by a driving means (not shown) and is caused to
swing in the directions of arrows A and B around the tape
feeder shaft 20, as illustrated in figure 5. A claw 36
(figure 5) is rotatably supported by the working axis 34.
The claw 36 engages with a tooth 31la of the ratchet wheel
3f,'the teeth 3la being arranged with an angular pitch that
is identical to that of the supporting grooves 22a and of
the locating grooves 23a of the locating wheel 23. A spring
37 is provided to pull the claw away from the teeth 3la of
the ratche£ wheel 31. A solenoid 38 (figures 2 and 5) is
‘ fixed to the framework 12 for driving the claw 36 to engage
| a tooth 3la of the ratchet wheel 31. A plunger 38a of the

solenoid 38 is linked with one end of a backup lever 40

rotatably supported by an axis 39 fixed to the frame work

12. The other end of the backup lever 40 is attached by a
é roller 41, which drives the claw 36 to engage with the
tooth 3la of the ratchet wheel 31.

If the plunger 38a of the solenoid 38 is moved
downward, the roller 41 caBses_the claw 36 to engage with
the tooth 31a of the ratchet wheel 31. This position causes
the working axis 34 to swing in the directions of arrows A
and B to rotate the ratchet wheel 31, the tape feeder shaft
20, and the toothed wheel 22 in the direction of arrow B by

one pitch. Since the lead wire 2 of the electronic parts 1




figure 17. Figure 19 is a front view of the structure shown in
figure 17, seen along line 219-219 of figure 17. Wth
refereWpe to figure 1 of the drawings, an apparatus in accordance with the
I nventifon conprises a separation nmeans 10g which receives a strip of
el ectrgnic parts secured to each other by tapes 3. The tapes 3
are parallel and secure the electronic parts together by enga-
is suppc:tsd'by the supporting groove 22a of the toothed
wheel 22, the electronic parts 1 are thereby fed by one
pitch, and the tapes 3, which connect each of the both ends
of the lead wires 2 are guided by the guide groove l6a of
ﬁhe tape guide plate 16, thus feeding one piece of the
taped electronic parts 1 out of the taping reel 4.

Referring to figures 4, 7 and 8, a fixed blade 42
having a cutting blade edge 42a and a movable blade 43
having a cutting blade edge 43a are arranged adjacent the
lower end of the guide groove 16a of the tape guide plate
16. The fixed blade 42 is secured to a blade holder plate
44 on beam 11f which inwardly extends from the side walls
l1ia and 11b. As shown in figure 8, the movable blade 43 is
rotatably supported by an axis 45 extending from the blade
holder plate 44. The movable blade 43 has a groove 43b,
which is penetrated by a working axis 46. Therefore, the
movement of the working axis 46 in the directions of the
arrow C causes the blade edge 42a of the fixed blade 42 and
the blade edge 43a of the movable blade 43 to cut the tape
3 connecting.thé lead wires 2.

The mechanism by which the working axis 46 causes
the movable blade 43 to swing is shown in figures 3, 4, 5,
7 and 8. A bearing holder So.is fixed to the side wall 11b.
An axis 51 is rotatably supported by bea;ings 52, each of
which is supported by the side wall 1la and the bearing

holder 50. A swinging lever 53 is fixed to a part of the

axis 51, the part being close to the movable blade 43. A




ging the | eads on opposite sides of the electronic parts. Transportation
means 90 receives the electronic parts after they are separated fromthe
tapes: the separation neans 10 and transports themto a tape chip '
renoval@neans 100 for renoval of the tape.ghips that remain at the ends of
the |clid wires after the tapes have been cut. A shift nmeans 150 shifts
the el c@tronic parts 1 after the tape chips have been renoved to a hol ding
posi ti on a holder of the transportation nmeans 90. The parts are then
carriedto a mwetzping a®a8s1468ek06 4 ekaBiiRGd e &l:pctdwhhgipar teved 613,
subsequ@gnt automatic assenbly onto a circuit board. The tapes 3
whi ch c@§nnect The eaking axi? df tie figledctorhe RAAE NG taxisadivlddrers4ar e
typi cal gy supplied on a reel 4, but they may be supplied folded in a
storageybox (Refeshoiwmy.tdhRigeel 5 & s#ipginyg drevshddm forhung usyen-the
tion arfanged above the separation neans 10 in two stories

- side wall 11b and is rotatably supported by the axis 51. A

work piece 33a which works on the swinging lever 55 is
arranged on the swinging lever 33 which rotates the ratchet
wheel 31. A stop 56, which determines the initial point of

the swinging lever 55, is fixed on the side wall 11b.

[ Reférrinq to figures 4 and 7, a retracing lever 57 is fixed
on the axis 51 in the neighborhood of the side wall 1la. A
spring 58 is stretched between the retracing lever 57 and
the side wall 11la for continually pressing the swinging
lever 55 toward the stopper 56.

Therefore, referring to figure 5, movement of the
swinging lever 33 in the direction of the arrow A causes
the swinging lever 55 or the axis S1 to rotate in the
direction of the arrow D against the spring 58. When the
swinging lever 33 rotates in the direction of the arrow A,
the claw 36 does not engage with the ratchet wheel 31 and
does not rotate the ratchet wheel 31. In other words, when

the tape 3 is stationary, the axis 51 is rotated in the

direction of the arrow D. Rotation of the axis 51 causes
the working axis 46 to swing." toward the left in figure 4 k;y
the swinging lever 53 and the working axis holder 54, both
of which are illustrated in figures 4 and 7, causing the

movable blade 43 illustrated in figures 4 and 8 to move

toward the fixed blade 42. As a result, referring to figure



of ten reels each. Twenty separation neans 10 are arranged such that each
corresponds with a single taping reel 4. The operation of the machine

shown: g ftgure 1 is controlled by a controller 5. The

struct of the separation neans 10 is shown in detail in figures 2

t hr oug A body 11 is fixed to a framewodk 12 by a screw shaft 13. Both
si des a wdth adjustnent shaft 14 are rotatably supported by the side

and Il b of the body 11. A screw nenber 15 having

t- handgg sc:gglggéélgniLSa gngtatggghttﬂgpded S8y perween the

lead wires 2 of the electronic parts 1. Therefore, as shown
in figure 6b, the electronic parts 1 are disconnected,
leaving tape chips 3a at opposite ends of the lead wires 2.
Rotation of the swinging lever 33 in the direction of the
arrow B causes the spring 58 to allow the axis 51 to rotate
in the reverse direction. As a result, the movable blade 43
moves away from t-2 fixed blade 42.
- Referring to figure 4, the electronic parts 1
! having tape chips 3a at the ends of the lead wires 2 are
held between the supporting grooves 22a of the toothed
wheel 22 and the supporter 66a of the supporting plate 66
and are transported to the exit 65 arranged above the
transportation means 90. Supporting plate 66 provides a
space that is slightly larger than the diameter of the lead
wire 2 between the bottom of the supporting groove 22a of
the toothed wheel 22 and the suppofter 66a, and is fixed to
the beam 11f of the body 11 to allow the upper end of the
supporting plate 66 to continue to the lower end of the
guide groove 1l6a of the tape guide plate 16. The electronic
parts 1 are supported by a stopper lever 67 to prevent them
from dropping. The stopper lever 67 is rotatably supported
by a shaft 68 fixed to a supporting member, and a torsion
spring 70 presses the stopper lever 67 to a stopper 69 to
prevent the stopper lever 67 from rising.
A scraping lever 71 is arranged slightly above

the bottom surface of the supporting groove 22a above the




port on 15b is fixed on width adjustnent shaft 14. One of a pair of tape
guide plates 16 is novably supported by the |eft-handed screw portion 15a,
and tkhé other of the guide plates is supported by the right-handed screw
portion 15b of the screw nenber 15. Each of the tape guide plates 16 has
a gui d¢ groove 16a on its surface, and t hesé grooves faces each other to
gui de t ape 3. As shown in figure 3, the upper wall |1lc of the
body 11 has a groove | 1d extending parallel to the width adjustnent shaft
14. A groj ecti£Q: 165508othe ohop: £ Of, 1418, -LARE Quide plsal s, I8 ski dablye
fits i the groove 11d. Refer- " ring again to figare 2, a Knob 17 is fixed
to the lwidth adhyperentsvadiald7 Ik atnd N extes naby pagtrabitilte K dlerwall is
1la. Alspring 18 is arranged around the wi dth adjustnment shaft 14 between
the side wall ﬂﬂﬁeandotaesagwi@ﬁ@egnéié: forr st LewbnNg shep ddebed7biyoche
pressed toward the side wal _
supporting member 64. The supporting shaft 72 is connected

to the retracing lever 57 illustrated in figure 7 by con-

nection levers 73 and 74 for rotation with the movable
blade 43. Referring to figures 4 and 7, one ené of the
connection lever 73 is fixed tc the supporting shaft 72,
t ané.the other end of the connection lever 73 is rotatably
1 connected to one.end of the connection lever 74 by a pin
75. The other end of the connection lever 74 is rotatably
connected to the retracing lever 57 by means of a manual
lever 76 which works also as a connection pin. The manual
lever 76 juts out of the side wall 1la through a through
hcle 1lle.

In operation, the swinging lever 33 rotates in
the direction of arrow A to rotate the axis 51, and the
movable blade 43 illustrated in figure 4 cuts the conti-
nuous tape 3 to separate the electronic parts 1 to provide
separated electronic parts having tape chips 3a at the
opposite ends of its lead wires 2. The retracing lever 57
illustrated in figure 7 rotipes the supporting shaft 72 by
means of manual lever 76, the connection lever 74 illust-
rated in figure 4, the pin 75 and the connection lever 73.

Therefore, the scraping lever 71 rotates in the direction

of the arrow E (See figure 4) to provide the electronic

parts 1 having tape chips 3a at the ends of its lead wires



1lla. A spring 19 is arranged around the screw nenber 15 to wurge the tape
guide plates 16 apart for renoving the play in the screw of the tape guide
pl at ex}6. Rot ati on of the knob 17 causes the tape guide plates
16, to fove toward or away from each ot her begause of the action of the

| ef t - hfinded screw portion 15a and the righi=handed screw portion 15b, thus
all ow gg the di stance between the facing guide grooves 16a to be adjusted
to the{ di stance between the tapes 3. A tape feeder shaft 20 is

arrang¢d beneatB,tR@e slectronic parzs 1 being heid atcvék zhe exit §3 of

the ¢
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hed wheel 22 against the :torsiocn spring 70 energi-

ing the stopper lever 67. In other words, the electronic

~N

parts 1 remaining above the exit 65 do not naturally drop
but are, instead, forcibly delivered. Therefcre, each of
the electronic parts 1 is forcibly separated, even if the
tape chips 3a of the preceding electrcnic part 1 stick to

those of the succeeding electronic part 1. Particularly, in

this embodiment, the electronic part 1 following the elec-
tronic part 1 held above the exit 65 is pressed against the
bottom of the supporting groove 22a. This ensures that each
of the electronic parts 1 is disconnécted.

In the foregoing embodiment, the tape 3 is cut
simply along the line 3b (See figure 6a) by the edges 42a
and 43a of the fixed blade 42 and the moving blade 43. The
acdhesives can, thus, flow out of the tape around the cutt-
ing edges of the tape chip 3a, and such tape chips 3a are
inclined to stick to each other. The foregoing embodiment
accouﬁts for this drawback by forcibly delivering each of
the electronic parts 1. The drawback, however, may be
eliminated by the cutter illustrated in figure 9. In accor-
dance with a second embodiment the tape 3 is cut along two

closely adjacent lines as illustrated in figure 6c and the

narrow strips of the cut tape 3c are removed. Referring to

figure 9, a pair of fixed blades 80 and 81 is arranged on
one side of the tape 3, and another pair of movable blade

82 having blades 82a and 82b is arranged to face the fixed



wi dt h adjustnment shaft 14 and is rotatably supported by beari ngs 21,
which are fixed to the side walls 11a and |1lb of the body 11. A toothed
wheel; 2 (figures 2 and 4) is fixed to the tape feeder shaft Z20. The

t oot heg wheel 22 has supporting grooves, %2a whi ch engage the axial |ead
W res of the electronic parts 1, the V- shaped supporting grooves 22a
bei ng Epaced by the distance equal to the distance bet ween the tapes 3.
The l.oger ends of the guide grooves 16a of the tape guide plates 16

ext endgdownvard f @ POShaa shi QR AR A Le@ia@‘% @egfres&.ag@n@ t8%ades
suppor i ng grooves 22a fromthe top of e t oot hed wheel

Ref errifng nowsta fdur®sb 2o angs3, navla&qaélwﬁad&hg@ a*e iax fdxpddt oot Be -ape
feeder haft 20. The locating wheel 23 has |ocating grooves with an

angulha pi tcheiidely -fa€@l the Ehakaoh 1R SWPUAENGLYrARNRScRBatobitthd3
roothe is slidably arrangeé in the movable blade 82. The rear of
the knockout pin 83 is made a hollow space 83a in which a
spring 85 is stretched between the rear surface of the
knockout pin 83 anéd a pin 84 to allow the spring 85 %o
drive the movable blade 82 toward the fixed blades 80 and
i 81.. '

As the movable blade 82 reciprocates by means of

the mechanism similar to that of the working axis 46,
narrow strips 3c of the tape 3 having a width identical to
that of the fixed blades 80 and 81 are cut out of the tape
3, and they are removed by the knockout pin 83. This en-
sures one by one delivery of the electronic parts 1 to the
transportation means 90 without the possibility that the
tape chips 3a will stick to each other. It will be appre-
ciated that this second embodiment does not require scrap-
ing lever 71 and associated structure.

The transportation means 90 of this embodiment is
similar to that employed in the prior art. An endless
transportation chain 91 drivgf by a driving sprocket 92 an@
a driven sprocket 93 is arranged under the separation means
10 illustrated in figure 1. Referring to figure 10, the
transportation chain 91 proceeds in the direction of the

arrow F, and plural pairs of supporting members 94, which

locate and hold electronic parts 1, are arranged to the



wheel 22. A supporting shaft 24 is fixed to the side wall

11, and a lever 25 is rotatably supported by the supporting shaft 24. A
roller 26 is rotatably su- pported by the |l ever 25 for engaging the
| ocating groove 23a, and a spring 27 extends between the |lever 25 and the

si de wal |

| 1b to press the roller 26 against the locating groove 23a.

Wth reference to figures 2 and 5, a knob 30 is fixed to the tape feeder
shaft 20 at the external part of the side wall 1la, and a ratchet wheel

is fixed to theadsperipedsy shafi 20 abnmbhe:g

1lb. A swinging lever 33 is rotatably supported by

R

between. The suppcrting member 94 has a first supporting
part 94a, which is, lccated at the rear position of the
supporting member 94 and a second supporting part 94b,
which is lccated at the front position of the supporting
member 94. Two supporting members 94 are arranged in para-
llel to each other remaining a predetermined space there-
between, and hold the lead wires 2 of electronic parts 1
thereon.

Operation of the plural separation means 10 to
produce electronic parts 1 having taée chips 3a at the ends
of the lead wires 2 and supply of tﬁem to the transporta-
tion means 90 are regulated by a regulator 5 to feed the
electronic parts 1 onto the first supporting parts 94a of'
the supporting members 94 in the predetermined order which
is required by the corresponding automatic electronic parts
mounting machine. In this manner, the electronic parts
having tape chips 3a at the ends of the lead wires 2 are
transported by the transportation means 90, the trans-
portation chain 91 of which proceeds in the direction of
the arrow F, toward the tape chip removal means 100.

Referring to figures 10 through 16, the structure
of the tape chip removal means 100 will be described. A
supporting shaft 102 (See figures 10 through 12) extends
horizontally from a supporting plate 101 which is arranged

in the wvertical direction. A rotor 104 is rotatably suppor-

ted by a bearing 103 which is fixed to the supporting shaft

lib of the body
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8 bearing 32 which supports the tape feeder shaft 20. A working axis 34
Is fixed to the swnging |lever 33. The working axis 34 is driven by a cam
35 t hat inturn driven by a driving nmeans (not shown) and is caused to
swing inghe directions of arrows A and B agound the tape feeder shaft 20,
as illustyated in figure 5. Aclaw 36 (figure 5) is rotatably supported by
t he morklrg axis 34. The claw 36 engages with a tooth 31a of the ratchet
wheel 31; the teeth 3la being arranged with an angular pitch that is
i denticalito thag, thhhea%%PPOW#'&%gHé%W?SaZZQaa”dOwahtQ&'J¥E§¢£@ with
grooves 23a of the locating wheel A spring 37 is provided to pull the
cl aw away: frontheeoteetthcdbx afhidherd s €86t : Whesh j3he A $01wNohd- 38 dri
(figures 2 and 5) is fixedto the framework 12 for driving the claw 36 to
engage ving sprocket 92 of the transportation chain 91. Plural

pairs (eight in this embodiment) of guide shafts 106 are
equally spaced around the ex+ternal surface of the rotor
104. Each pair of guide shafts 106 supports an electronic
part holder 107, which is located between the supperting
members 94 of the transportation means 90. The electronic
pafﬁ holder 107 has a hollow space for receiving an element
ta of an electronic part 1 and supporters 107a, which
support the lead wire 2, also acts as stops for the element
la. fixed guide plate 108 surrounds the external surface
of the electronic part holder 107, except for a region of
45 degrees spreading from the lower point of the supporting
shaft 102. The fixed guide plate 108 is supported by a
supporting plate 109 which is further supported by the
supporting plate 101.

With reference to figures 11 through 13, a pair
of claw holders 116 is slidably supported by a pair of
bearings 115 on each pair of the guide shafts 106, the claw
holders 116 and the bearings 115 being arranged on the both
sides of the electronic part holder 107. The claw holder
116 supports a tape chip drawing out jig 119 consisting of
a tape chip drawing out fixed claw 117 and a tape chip
drawing out movable claw 118. The tape chip drawing out

fixed claw 117 which is supported by the claw holder has a

lead wire supporting groove 117a which supports the lead




a tooth 3la of the ratchet wheel 31. A plunger 38a of the solenoid 38 is
linked with one end of a backup | ever 40 rotatably supported by an axis 39

fixed the frame work 12. The other end of the backup |ever 40 is
attach by a roller 41, which drives the glaw 36 to engage with the
tooth 3fa of the ratchet wheel 31. *" If the plunger 38a of the

solenoid 38 is noved downward, the roller 41 causes the claw 36 to engage
with the tooth 31a of the ratchet wheel 31. This position causes the

wor ki ng:axi s 3415 SN 4k (e LLEBRLIONS Af Bl ok 2NdeBobochel dlead he
rat chet ‘wheel 3I, the tape feeder shaft 20, and the toothed wheel 22 in

the direction gf -ar sO¥CEr PYng AU Gh:7 S NE G ddind cahavwir® ffiddiesiope
electronic parts 1 i '

i 117b which is a slope which guides the lead wire Z toward
% the lead wire supporting groove 117a and a first lead wire
; guide slope 1ll7c which'is at an angle smaller than that of
the second lead wire guide slopé 117t are provided. On the
other side of the lead wire supporting-'groove 1ll7a, a step
117d is provided to the tape chip drawing out fixed claw
113; so that the surface of the other side is prevented
from forming the same flat surface as the second lead wire
guide slope 117b. The tape chip drawing out movable claw
118 is rotatably supported by a shaft 120 fixed to the claw

holder 116. A lead wire guide slope 118a whose inclination

is approximately identical to that of the second lead wire

guide slope 117b is provided to the tape chip drawing out
movable claw 118 at a location corresponding to the lead

wire supporting groove 117a, the second lead wire guide

slope 117b énd the first lead wire guide slope 117c. A step
118b which is similar to the step 117d is provided to the
tape chip drawing out movable claw 118 at a location co~-
rresponding to the step 117d. Thé tape chip drawing out
movable claw 118 is provi%gd with a spring 121, which
presses thé lead wire guide slope 118a of the tape chip

drawing out movable claw 118 against the second lead wire

guide slope 117b of the tape chip drawing out fixed claw

117.

Referring to figure 11, a cam cylinder 125 is



9 I's supported by the supporting groove 22a of the toothed wheel 22,
the electronic parts 1 are thereby fed by one pitch, and the tapes 3,

whi ch *connect each of the both ends of the lead wires 2 are guided by the
gui de groove 16a of the tape guide plate 16, thus feeding one piece of the
taped electronic parts 1 out of the tapingiseel 4. Referring to
figures 4, 7 and 8, a fixed blade 42 having a cutting bl ade edge 42a and a
novabl e bl ade 43 having a cutting bl ade edge 43a are arranged adjacent the
| oner end of the guide groove 16a of the tape guide plate 16. The fixed

bl ade 42 is setti®Hf 1% 2DIAR HERF-Pratsiay bh2 bette |44m vy thrdemat 25 y

ext ends fronlthe Sld? walls |la and 11b As shown in flgure 8, the novabl e
bl ade 43 is ccated in the center of array of the guide shafts

106. A pair cf cam grooves 125a is provided on the external
surface of the cam cylinder 125. A roller 126 is inserted
in the cam groove 125a and is fotatably supported by the.
claw holder 116. The cam groove 125a is symmetrical in the
horizontal direction for allowing the electronic part
holder 107 to be centrally located. With reference to
figure 10, the tape chip drawing out jigs 119 become close
to each other as the tape chip drawing out jigs 119 moves
in the direction of arrow G from the position indicated at
130 to the position indicated at 131, as is illustrated in
the solid line in figure 12. As the tape chip drawing out
jigs 119 move from position indicated at 131 to that indi~
cated at 132 in the direction of the circular arrow G they
move apart from each other and toward the tape chips 3a. At
the position indicated at 132, the tape chip drawing out
jigs 119 have moved to the position illustrated in the
chained line in figure 12. As the tape chip drawing out
jigs 119 move from the position indicated at 132 to the
position at 133 they stay at the distance illustrated by
the chained line in fiqure 12. .
Referring to figures 10, 15 and 16, the fixed
guide plate 108 supports a shaft 140 at its upper part in
the side at which the tape chip removal means 100 receives
an electrpnic part 1 from the sdpporting part 94a of the

transportation means 90. A pair of lever holders 142 is



rotatably supported by an axis 45 extending fromthe blade holder plate
44. The novabl e bl ade 43 has a groove 43b, which is penetrated by a

wor ki ng§ axi s 46. Therefore, the novenment of the working axis 46 in the
directipns of the arrow C causes the bladgépdge 42a of the fixed bl ade 42
and the bl ade edge 43a of the novable blade 43 to cut the tape 3
connecting the lead wres 2. The mechani sm by whi ch the worKki ng
axis 46.causes the novable blade 43 to swing is shown in figures 3, 4, 5,

7 and 8. A bearidgs hgbder s8@ et ddxed, toehbe ngide waldr Jdleqd Az axhe Bl eiss
rotatably supported by bearings 52, each of hich is supported by the side

wal I 1l'a and t hei bearbpgcnBolsdars 50 4 4\ sy Bgisﬁiadg;&/ﬂ bsvés fLipgechdviagpart
of the .axis 51, the part being close to the novabl e bl ade 43. A
pushing-in member 143a is fixed to the lever holder 142. A

stopper 144 which determines the pcsition at which the
pushing~in member 143a ¢Z the pushing-in lever 143 faces
the tape chip drawing cut jig 119, is fixed to the fixed
Juide plate 108. A spring 145 is stretched between the
pushing~in lever 143 and the stopper 144 to allow the
. pdshing-in lever 143 to be pushed against the stopper 144.
The function of the tape chip removal means 100
will be described velow. When the supporting member 94,
which is driven by the transportagion chain 91 in the
direction F, has transported an electronic part 1 to the
neighborhood of the tape chip removal means 100, the geai
105 is caused to rotate in conjunction with the driving
sprocket 92 of the transportation chain 91, thus rotating

the rotor 104 in the direction of the circular arrow G.

Since the guide shaft 106 is fixed to the rotor 104 and
also since the tape chip drawing out Iigs 119 are arranged
on the guide shat 106, the tape chip érawing out jigs 119
are caused to rotate together with the rotor 104, There-~-
fore, as illustrated in figure 16, an electronic part 1
that is supported on the first supporting part 94a of the
supporting member 94 is picked off the supporting part by

the lead wire guide slope 118a of the “ape chip drawing out

il S kSl a0t il

i movable claw 118, and moves along the _ead wire guide slope

118a toward. the innermost of the lead wire guide slope 118a

Abmith A2 alls




wor ki ng axis holder 54 is fixed to the swinging |ever 53. The working axis
46 is fJ xed to the working axis holder 54. Referring to Fig. 7, a sw nging
| ever is hung over the side wall Ilb and is rotatably supported by the
axis 5 A work piece 33a which works on Lge swi nging lever 55 is

arrang on the swinging | ever 33 which rofates the ratchet wheel 31. A
stop 5@ which determnes the initial point of the swinging |ever 55, is
fixed the side wall I1b. Referring to figures 4 and 7, a retracing

| ever is fiand cthe Ehesaxilea?l Jitd ha,nal ahigdopdref dhe Péét? yelbls 2
1la. Aqspring 58 is stretched between the retracing |ever 57 and

i cannot move as far as grocve 1l17a, however, because the
. tape chip drawing out movable claw 118 is pressed toward
: the tape chip drawing out fixed claw 117 by the 'spring 121.
' As the rotor 104 moves in the directicn of the
arrow G, the lead wires 2 contact the pushing-in member
143a of the pushing-in lever 143. The pushing-in lever 143,
resiliently supported by the spring 145, moves the lead
j wire 2 to force the tape chip drawing out movable claw 118
to move against the force of spring 121. In this manner,
lead wires 2 are pushed in along the first lead wire guide
slope 117c of the tape chip drawing out fixed claw 117
toward the lead wire supporting groove 117a of the tape
chip drawing out fixed claw 117. The lead wires 2 enter the
supporter 107a of the electronic part holder 107 and are
held there.

Fiqure 12 illustrates the situation where the
tape chip drawing out jig 119 has been moved by the rol-
lers, as théy move in cam grooves 125a in respcnse to
rotation of the rotor, to a position where the tape chip
drawing out jig 119 and the claw holder 116 are beyend the
lead wires 2. This pushes tée tape chips 3a from the lead
wires 2. If the tape chips 3a of the both sides are not

pushed off at the same rate, any side shift of the element

PR

la will be stopped when the end of the element la ceontacts
the inner wall of the supporter 107a of the electronic part

holder 107. As a result, the tape chip 3a on the other side



the side wall 1lla for continually pressing the swinging |ever 55 toward

t he stopper 56. Therefore, referring to figure 5, novenent of
the svw&nging lever 33 in the direction of the arrow A causes the sw nging
| ever 5§ or the axis 51 to rotate in the djrection of the arrow D agai nst
the sprifng 58. Wien the 'swinging |lever 33 %otates in the direction of the
arrow A' the claw 36 does not engage with the ratchet wheel 31 and does
not rotate the ratchet wheel 31. In other words, when the tape 3 is

stationary, thefxiseMdids-rotatehin the ) digecion.ofothe arrow D
Rot ati on of the axis 51 causes the working axis 46 to swing toward the

left in figure 4 by the sy Rgidhg=4ey¥ekni3 aldathegobkicng axka kalder 134,
both of! which are illustrated in figures 4 and 7, Ctausing the npvable

bl ade 43 il ustdehedckr kheurepet cang & rlaw MRy outowdrvhd he ¢lawdibBade 42.
As a result, referring to figure

straight line, there is the possibility that a part of the
tape chip 3a will be caught between them and the tape chip
will not be pushed off. This is particularly so when the
edge of the tape chip 3a is parallel to the joint surface
of the tape chip drawing out fixed claw 117 and the tape
cﬁip drawing out movable claw 118. In this embodiment,
however, the sides 117b and 1174 of the lead wire support-
ing groove 117a, which holds the lead wire 2, are offset
from each other. Similarly, sides lléa and 118b are offset.
Thus, the tape chip 3a will be drawn out regardless of the
direction of the edge of the tape chip 3a.

A second embodiment'of the ta?e chip drawing out
jig 119 is shown in figure 14. The tape chip drawing out
fixed claw 117 in this embodiment is similar to that illus-
trated in figure 13, but the tape chip drawing out movable
claw 118 has a lead wire guide slope 118c which extends in
one straight line on both sides of the part which holds the
lead wire 2. In this case, however, a step 1174 overlaps
with and crosses the guide £l8c to prevent the tape chip 3a
from being caught between the joint surface of the tape

chip drawing out fixed claw 117 and the tape chip drawing

out movable claw 118.
Since the tape chip drawing out jig 119 is lo-

cated outside the lead wire 2 during the period in which



6a, the tape 3 is cut at the mddle point 3b between the |ead wres 2 of
the electronic parts 1. Therefore, as showmn in figure 6b, the electronic
parts-1:are disconnected, |eaving tape chips 3a at opposite ends of the
lead wires 2. Rotation of the swinging leygr 33 in the direction of the
arrow B causes the spring 58 to allowthe axis 51 to rotate 1in the reverse
direction. As a result, the novable blade 43 noves away fromthe fixed

bl ade 42. Referring to figure 4, the electronic parts 1 having

tape chips 3a e t8ee€Eon 0t bhe:l 8ad WL HBieen the locaticns indi-
cated at 132 and 133, the electrcnic part 1 is held by the
supporter 107a of the electronic holder 107 affer it passes
the position at 132. As the tape chip drawing out jig 119
rotates beyond the position at 132 to the position at 133,
the electronic part 1 drops onto the first supporting part
94a of the supporting member.

Because the tape chip 3a is an adhesive tape, it
is.ﬁossible fo; the tape chip 3a to stick to the tape chip
drawing out jig 119. If a tape chip 3a is stuck to the
drawing out jig 119 as it tries to scoop under an electro-
nic part 1 from the supporting member, the tape chip 3a
which has stuck to the tape chip drawing out jig 119 can
prevent the electronic part 1 from being held by the lead
wire supporting groove 117a of the tape chip drawing out
fixed claw‘117. If this occurs, the electronic part 1 and
the tape chip drawing out jig 119 will likely be destroyed.
To prevent this from happening, a tape chip remover plate
146, shown in figures 10 and 11, is arranged in the path of
the transportation chain 91. The tape chip remover plate
146 removes the tape chips 3a between the time at which the
tape chip drawing out jig 119 releases the electronic part

1 from which the tape chips have been drawn out and the

e imeea e et 4

time at which the tape chip drawing out jig 119 scoops up
the next electronic part 1.
Referring to figure 10, a shift means 150 that is

similar to that used in the prior art is shown. The shift
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hel d bet ween the supporting grooves 22a of the toothed wheel 22 and the
supporter 66a of the supporting plate 66 and are transported to the exit
65 arrahged above the transportation nmeans 90. Supporting plate 66
pr.ovides a space that is slightly larger thRan the diameter of the |ead
wire 2 between the bottom of the supporting groove 22a of the toothed
wheel 22 and the supporter 66a, and is fixed to the beaml|If of the body
11 to all ow the upper end of the supporting plate 66 to continue to the
| ower end of tImearguiide igrdes/ea 168 Df dhemt ape ghhde rpl-atesl6: 1he direc-
el ectronic parts 1 are supported by a stopper |ever 67 to prevent them
from droppi ng. tllen stfomher alxevey BEI engagd &l e kapporned sbytai stmlid 58
fixed to a supporting menber, and a torsion spring 70 presses the stopper
| ever 67 to a $h@ppPérsGo stuppprevagtpahé Steppértheverp®rrfridia mesiber 94
and shifts it to the second supporting part 94b of the
supporting member 94,

Referring to figure 1, the structure and the
function of the retaping means 160 will be described. The
retaping means 160 is similar to that known in the art and
need not be described in detail here. Plural serrated
grooves which support and transport the lead wire 2 of the
electronic part 1 are arranged on the external surface of a
taping drum 161 with a spacing equal to the pitch with
which the retaping will be conducted. Both ends of the
taping drum 161 are cylinders having diameters equal to
that of bottoms of the teeth of the serrated grocve, and an
adhesive base tape 162 is fed by a base tape feeder reel
163. The lead wires 2 of the electronic part 1l which is fed
to the groove of the taping drum 161 from the second su-
pporting part 94a of the supporting member 94 are caused to
contact the base tape 162.

A pressing down tape supply reel 165 feeds a
pressing down adhesive tape 164 to the latter part of the
taping drum 161, which has already been supplied with an
electronic part 1. The lead wires 2 of the electronic part

1 are then retaped by being pressed between the base tape

162 and the pressing down tape 164. The retaped electronic

eI

parts are folded by a swinging arm for folding electronic



A scraping lever 71 is arranged slightly above the bottom surface of the
supporting groove 22a above the exit 65 for forcing an

el ectronic part 1 supported by the stopper lever 67 to the exit 65. The
scrapingilever 71 is fixed to a supportingnéhaft 72 rotatably supported by
the supporting nenber 64. The supporting shaft 72 is connected to the
retracing lever 57 illustrated in figure 7 by con- nection |evers 73 and
74 for rotation with the novable blade 43. Referring to figures 4 and 7,
one end of the Pasimectionbétyes 79ei scibx@det ctPEnsEPRARLENG ShAf s 82eq

in a storage of folded electronic parts 188,

The separaticn means 10 of the foregoing embodi-
ment was designed for use with electronic parts wherein the
lead wires 2 are short and the continucus tapes 3 are cut
to produce the electronic parts 1 attached by tape chips 3a
at the end of the lead wires 2. The separation means 10 of
the invention may also be used in the situation where the
lead wires 2 are long, and the lead wires 2, rather than
the tapes 3, are cut to a predetermined length.

Figures 17 through 13 show a separation means 10
in which long lead wires 2 are shortened to be equal to the
length of the lead wires 2 of the electronic parts 1 having
short lead wires 2. For the members also illustrated in
figures 2 and 4, the same structure as that shown in
figures 2 and 4 is used in the embodiment shown in figures
17 through 19, The separation means 10 of this embodiment
has a pair of tape guide plates 16 which is identical to
the tape guide plate 16 of the foregoing embodiment except
that the distance between the tape guide plates 16 is
wider to accept the electronic parts 1 having long lead
wires 2. A tape feeder shaft 20 supports a fixing holder
170 corresponding to the screw 15 and a locating wheel 23,
which is identical to that of the foregoing embodiment.
Therefore, locating is accomplished in the same manner as
in the foregoing embodiment. The fixing holder 170 is

Provided a pair of toothed wheels 22 that are also identi-



and the other end of the connection |ever 73 is rotatably connected to one
end of the connection lever 74 by a pin 75. The other end of the
connection lever 74 is rotatably connected to the retracing |ever 57 by

means of a manual |ever 76 which works al sp. as a connection pin. The
manual lever 76 juts out of the side wall 4 a t hrough a through hole |1le.
In operation, the swinging lever 33 rotates in the direction of arrow Ato
rotate the axis 51, and the novable blade 43 illustrated in figure 4 cuts

the conti- nuoggitape.3,40s8epapatg bhs: fLCSHEBR: Qe Snk 0 . RHQViHdA der
separated el ectronic parts having tape°chips 3a at the opposite éends of

its lead wires 270Thesr etgaCck nd: |fYeE52€ pihhust natied d4n fidake Fasptatay
t he supporting shaft 72 by neans of nanual |ever 76, -the connection |ever
74 illust- rated thefE@Pbér¥ding hgrHoved S228dot heneonpeehe@nwheeer 223. and
the external sides of the teeth are blades. Both sides 1lla
and llb (See fiqure 2} of the body 11 are provided with the
supporting plate 66 which causes the supporting groove 22a
of the toothed wheel 22 to holé the lead wires 2. The
supporting plates 66 are provided with fixed blades 172 to
cﬁﬁ the lead wires in conjunction with the movable blades
171. The supporting plate 66 is provided a tape avoiding
guide plate 173 which guides the tape 3 after the tape 3 is
rémoved from the electronic part 1.'

As the tape feeder shaft 20 rotates as described
in the foregoing embodiment, the electronic parts 1 connec-
ted with the tapes 3 are fed Ey the toothed wheels 22. The
lead wires 2 held by the supporting grooves 22a of the
toothed wheels 22 are fed to the location of the fixed
blades 172 and are pfessed to the fixed blades 172 by the
rotation of the movable blades 171. In this manner, the
lead wires 2 are cut. After the lead wires 2 are cut, the
electronic part 1 is fed to the supporting member 94 of the
transportation means 90, as in the case of the foregoing
embodiment.

In this embodiment, the toothed wheel 22, which
feeds the taée 3 does not have the movable blade, the

movable blade 171 being employed independently from the

toothed wheel 22. Therefore, the toothed wheel 22 is




Therefore, the scraping lever 71 rotates in the direction of the arrow E
(See figure 4) to provide the electronic parts 1 having tape chips 3a at

t he engs of its |lead wires 2, the electronic parts 1 being
hel d above the exit 65 of the toothed wheel 22 against the torsion spring
70 energi - zing the stopper lever 67. In26ther words, the electronic

parts 1 remai ning above the exit 65 do not naturally drop but are,
i nstead, forcibly delivered. Therefore, each of the electronic parts 1 is

forcibly separategd, eyen_ |f t he e Chl s 3a of the recedln el ectronic
part 1 ZtlcE i -%u X =0 ‘raﬂgg gae "e*~"oor% cs %1e tape 3,

remcving possibility that the lead wire 2 will bend as the
lead wire 2 is fed. The tape 3 from which the electronic
part 1 was removed after the lead wires 2 were cut, is
guided by the tape avoiding gquide plate 173. Therefore,
interZerence between the tapes 3 and the toothed wheels 22
after the lead wires 2 are cuﬁ is readily avoided.

. In the first embodiment, the steps for retaping
are as follows: First, the taped electronic parts 1 are
received and the separation means 10 is used to cut the
tapes 3 to produce the electronic parts 1 attached by the
tape chips 3a. Second, the electronic parté 1 attached by
the tape chips 3a are supplied to the supporting members 94
of the transportation means 90. Third, the tape chip remo-
val means 100 receives the electronic parts 1 attached by
the tape chips 3a which were transported by the transporta-
tion means 90. Fourth, the electronic parts 1 from which
the tape chips 3a were removed are supplied to the support-
ing members 94 of the transportation means 90. Another
arrangement is possible, however. In this alternative, the
tape chip removal means 100 is arranged in the neighborhood
of the separation means 10, and the electronic parts 1
attached by the tape chips 3a are directly supplied to the
tape chip removal means 100 which removes the tape chips 3a
from the electronic parts 1, before the electronic parts 1
are supplied to the transportation means 90, after the tape

chips 3a are removed.



those of the succeeding electronic part 1. Particularly, in this
enbodi nent, the electronic part 1 followng the elec- tronic part 1 held
above-the exit 65 is pressed against the bottom of the supporting groove
22a. This ensures that each of the electronic parts 1 is disconnected.
In the foregoing enbodinment, the tape 3 i®Tut sinply along the line 3b
(See figure 6a) by the edges 42a and 43a of the fixed blade 42 and the
novi ng bl ade 43. The adhesives can, thus, flow out of the tape around the
cutt- ing edges of the tape chip 3a, and such tape chips 3a are _inclined
to stick to each other. The ¥6 50T 2GC eRBod MRAE - "&oUnt $ Y orSERPET =279
drawback by forcibly delivering each of the electronic parts 1. .The
drawback, howd¥@Pbeqay i@t &PPnFraRsRPEyAtHRN cReeBs PO fefr &6 SiF S fire
L

. In r- n ith n imen N l on
9 acco dance with a second enbgdbqgisg E%EQPewﬁféhC“t a oeg

secondé supporting parsc requlir
shift means 150. However, if the supporting member 94 has
one supporting part, shift means 150 is not necessary. In
the foregoing embodiments, one transportation means 90 was
employed. However, the transportation means may be split
into two parts. The first one is to transport the electro-

\ nic.parts 1 attached by the tape chips 3a to the tape chip
‘removal means 100 from the separation'means 10, and the
second one is to transport the electronic parts 1 from

which the tape chips 3a have been removed to the retaping

means 160 from the tape chip removal means 100.

bt



closely adjacent lines as illustrated in figure 6¢c and the narrow strips

of the cut tap“?c_are reﬁnved Referring to figur | xed

bl ades 80 aﬂdsﬁﬂ,etlﬂgs .one side of the ta @HIS SREET HARBEEY |pai r
of novabl e b blades 82a and 82b is rangEEPLACEDBce t e
fixed and 81 on the2®ther sidé or—rie—tape—3—Bl ades
82a and 82b bl ade 82 are_g ﬁgged to pre- cisely face the
fi xed bl ades 80 and 81. A knockout pin 2 slidably arranged in the

movabl e bl ade 82. The rear of the knockout pin 83 is nade a hol |l ow space
83a in which a

1. Apparatus fof retaping electronic parts comprising:

receiving means for receiving a plurality of electro-
nic parts that are attached to each other by an elongate
tape that engages leads of sach of said parts,

separating means for separating said electronic parts
from said strip by cutting said tape between adjacent ones
of said parts, and

:means for removing from said lead chips of said tape
that remain on'said leads after said tape has.been cut.
2. Apparatus according to claim 1 wherein said tape com-
prises first and second tape strips on respective sides of
said electronic parts and said separating means comprises
means for cutting each of said tape strips in a direction
transverse to a longitudinal direction of said tape.
3. Apparatus according to claim 2 wherein said separating
means further comprises body means for guiding said means
for cutting in a said transverse direction.
4. Apparatus according to claim 2 wherein said separating
means cuts each of said tape strips at two locations bet-
ween adjacent ones of said parts.
5. Apparatus according to claim 2 further comprising means
for withdrawing sections of cut tape between said two
locations.
6. Apparatus according to claim 5 wherein said separating
means comprises two cutting blades and said means for

withdrawing comprises a knockout pin for engaging one side

llIIIIII ) ||I|| II |II|



spring 85 is stretched between the rear surface of the knockout pin 83 and
a pin 8 to allowthe spring 85 to drive the novable blade 82 toward the
fi xed bl ades 80 and 81. As the novabl e bl ade 82 reci procates by
means of the mechanismsimlar to that okethe working axis 46, narrow
strips 3c of the tape 3 having a wdth identical to that of the fixed
bl ades 80 and 81 are cut out of the tape 3, and they are renoved by the
knockout pin 83. This en- sures one by one delivery of the electronic
parts 1 to thef tsandpoapat iaonw neagsng0 swidhoskcthenposd hidenyshliat duhe
tape chips 3a will stick to each other. It will be appre- ciated that this
second enbodi AEkFl6edladtestequire scrap- ing lever 71 and associ at ed
structure. , The transportation nmeans 90 of this enbodinent is
simlar to thit d3RPREPENS RederPingr tar clafmehdivesein said means for
removing comprises means for holding an electronic part
that has been separated from said tape, means for engaging
a tape chip attached to said separated electronic part, and
means for moving said means for engaging away from said
electronic part.
8. Apparatus according to claim 7 wherein said means for
engaging comprises a fixed blade and a mcvable blade and
means for controlling said movable blade £2 cause a lead of
said electronic part that has been removed to be engaged by
said movable and fixed blades.
9. Apparatus according to claim 7 wherein said means for
engaging comprises first and second engaging means on oppo-
site sides of said means for holding.
10. Apparatus according to claim 9 further comprising
groove means having grooves therein for moving said first
and second engaging means toward and away from each other.
11. Apparatus according to claim 7 further comprising means
for retaping said electronic parts.
12. A method for separating parts that are secured together
by an elongate strip comprising:
cutting said strip at locations between adjacent ones
of said parts to provide separated parts having pieces of

said strip remaining on said parts, and

engaging said pieces of said strip and forcing said

* [ L L} § * .




transportation chain 91 driven by a driving sprocket 92 and a driven
sprocket 93 is arranged under the separation neans 10 illustrated in
figurg 1. Referring to figure 10, the transportation chain 91 proceeds in
the di‘rection of the arrow F, and plural pairs of supporting nenbers 94,
which |locate and hold electronic parts 1,3care arranged to the

15 transportation chain 91 renmaining an equal interval there- between.

The supporting nenber 94 has a first supporting part 94a, which is
| ocated at the rear position of the supporting nmenber 94 and a second

Lo

supporting paﬁ?%ﬁﬁf Zrcm said par<s.

13. A method according to claim 12 wherein said parts are
electronic parts having axially extenéing leads and said
parts are attached to said strip by engagement between said
-leads and said strip.

14. A method according to claim 13 wherein said step of
forcing comprises moving a tape engaging jig away from a
said part and in the direction of a said lead.

15.-A method according to claim 14 wherein said step of
forcing comprises moving two tape engaging jigs away from
said part in opposite directions.

16. A method according to claim 15 wherein said step of
forcing further comprises transferring said part to a rotor
having said two tape engaging jigs thereon, said tape
engaging jigs being in contaﬁt with grooves for causing
said jigs to move toward and away from each other, and
driving said rotor with respect to said grooves.

17. A method according to claim 12 wherein said step of
cutting comprises cutting said strip transverse to the
direction of said strip.

18. A method according to claim 12 wherein said step of
cutting comprises removing from said strip a section of
said strip between adjacent parts.

18. A method according to claim 12 further comprising
supplying said separated parts to means retaping said

separated parts to a second strip.
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which is located at the front position of the supporting nenber 94. Two
supporting nenbers 94 are arranged in para- Illel to each other remaining a

predet erm ned space there- between, and hold the Ie

el.ectronic parts 1 thereon. Opggation of 3 %%Qﬁ%\{ on
means 10 to produce electronic parts 1 having tape ¢hips he enfls
of the lead wires 2 and supply of themto the transporta- tion neans 90
are regulated by a regulator 5 to feed the electronic parts 1 onto the
first supporting parts 94a of the suppestragrnenbers 94 in the
predeterm ned order which is required by the corresponding automatic

el ectronic parts nountkEbgcrmenie. plardhi sharnnedyet laecid Eryr exdcepding
havi ng tape chips 3a at the ends of the lead wires 2 are transported by
the transporthéads aransed@rdathedtfanosm a first strip on which they are

supplied for being rearranged and retaped to provide a
second strip for supply to an automatic assembly machine.
The parts are separated from the first strip by cutting the
strip transverse to the strip at locations between adjacent
parts. The tape chips remaining on the separated parts are
! removed by engaging them with movable jigs, located on
opposite sides of a body portion of the part, and by moving
the jigs alcng the leads away from the body portion. The
jigs are mounted on a rotating rotor and engage grooves in
a stationary cam. The jigs move toward and away from each
other by the engagement with the grooves as the jigs are
moved around the stationary cam. After the parts are sepa-
ratd and the tape chips removed, the parts are transferred

to a retaping machine to be attached to the second strip.
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portation chain 91 of which proceeds in the direction of the arrow F,
toward the tape chip renoval neans 100. ing to figures 10
through 16, the structure of the tape chip renoval { FHIS'SHERIOHAS 1BEER
described. A supporting shaft 102 (See figures 10 }hrou@epLRQerext ends
horizontally froma supporting plate 1011{thdkch i s arramged—-A—ihe-vdrtical
direction. Arotor 104 is rotatably suppor- ted by a bearing 103 which is
fixed to the supporting shaft 102. The rotor 104 supports
a gear 105 which engages with the other gear which rotates in conjunction
with the dri-
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ving sprocket 92 of the transportation chain 91. Plural pairs (eight in
this enbodi nent) of guide shafts 106 are equally spaced around the
exterrmnal surface of the rotor 104. Each pair of gU|q¢“§@@| orts
an-electronic part holder 107, which is | ocated befwe £® %b Ng
menbers 94 of the transportation neans 90: e elec*.nnlr hol def 107
has a hol | ow space for receiving an elenegv la of an electronic part 1 and
supporters 107a, which support the lead wire 2, also acts as stops for the
element la. A fixed guide plate 108 surrounds the external surface of the
el ectronic part hol der 107, except for a region of - 45 degrees spreadi ng
from-the | ower point of the supporting shaft 102. The fixed guide plate
108 is supported by a supporting plﬁzfgaOQ ich is further supported by

the supporting plate 101. erence to figures 11 through
13, a pair

—
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of claw holders 116 is slidably supported by a pair of bearings 115 on

each pair of the guide shafts 106, the claw holders 116 and the bearings

115 being arranged on the both sides of the electrp Fotder_107.
TR ieﬁarg

The claw hol der 116 supports a tape chip draw ng ol HBS&EENtlng of
a tape chip drawing out fixed claw 117 a@jJ4#4 t ape cllp ©kD out dovabl e
claw 118. The tape chip drawing out fixed claw 117 which 15 supported by
the claw holder has a |ead wire supporting groove 117a which supports the
| ead wire 2 of the electronic part 1. On one side of the |ead

Fig.3

I
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W re supporting groove 117a, a second |lead wire guide slope his
a sl ope which guides the lead wire 2 toward the | ead—wre
groove 117a and a first lead wire guide slope 117c iR cER angl\e

smal l er than that of the second | ead wre guide slope 1178%5 ovided
On the other side of the |ead wire suppoglyygg groove a, a ste
provided to the tape chip drawing out fixed claw 117, so that the surface
of the other side is prevented fromformng the sanme flat surface as the
second |ead wire guide slope 117b. The tape chip draw ng out novable claw
118 is rotatably supported by a shaﬁfll flged to the claw holder 116. A
| ead wire gui de slope 118a whose inclinai'on is approximately identical to
that of the second |ead wire guide slope 117b is provided to the tape chip
drawi ng out novable claw 118 at a |ocation corresponding to the | ead
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W re supporting groove 117a, the second |ead wire guide slope 117b and the
first lead wire guide slope 117c. A step 118b which is simlar to the step
117d is provided to the tape chip drawing out novable claw 118 at a

| ocation co- rresponding to the step 117d. The tapej{c BEN
novabl e claw 118 is provided with a spri 5? %21, whi ¢ mp?esg%wgé%egl ea

wire guide slope 118a of the tape chip 3 ng out

agai nst the second lead wire guide slope 117b of the tape chip draw ng out
fixed claw 117. Referring to figure 11, a camcylinder 125 is

Fig.b
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supported by he supporting shaft 102, the camcylinder 125 being | ocated
in the center of array of the guide shafts 106. A pair of cam grooves 125a

is provided on the external surface of the cam cylg r 126
is inserted in the camgroove 125a and is rot atabl ) THSBHEETcHAS\BEEN]  cl aw
hol der 116. The cam groove 125a is symmg/rigal in the h&EPLAGERI direction

for allowng the electronic part holder 107 to be Centrarty totated” Wth
reference to figure 10, the tape chip drawing out jigs 119 become close
to each other as the tape chip dravmgn'gg gs 119 noves in the direction
of arrow G fromthe position indicat 180 to the position indicated at
131, as is illustrated in the solid line in figure 12. As the tape chip
drawing out jigs 119 nove fromposition indicated at 131 to that indi-
cated at 132 in the direction of the circular arrow G they

(a) (b)
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nove apart from each other and toward the tape chips 3a. At the position

I ndi cated at 132, the tape chip drawing out jigs 119 have noved to the

positicon illustrated in the chained Iine in figure 12. As the tape chip

drawing out jigs 119 nove fromthe position indicate

position at 133 they stay at the distance 7A14istr at edIg?ﬁs$ EW'AIS'%F‘%

in figure 12. Referring to figures 10, 15 amd._16 xed

gui de plate 108 supports a shaft 140 at its upper part in the S|de at

whi ch the tape chip renoval neans 100 red |'§a.n§p electronic part 1 from
a

the supporting part 94a of the transportati ns 90. A pair of |ever
hol ders 142 is

ne
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rotatably supported by bearings 141 arranged at the both sides of the
shaft 140. A pushing-in lever 143 having a pushing-in nmenber 143a is fixed
to the lever holder 142. A stopper 144 which determ nes the position at

whi ch the pushing-in nmenber 143a of the pushing-in |
tape chip drawing out jig 119, is fixedgm4he fixed | GHSEHERTAAS BEEN
spring 145 is stretched between the pushing-in |ever| 143 &EBLACED st opfer
144 to allow the pushing-in |lever 143 to be pushed a S € stopper
144. The function of the tape chip renoval neans 100 w | be
descri bed bel ow. When the supporting nenber 94, which is driven by the

transportation chain 91 in the direction F, has transported an el ectronic
part 1 to the
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nei ghbor hood of the tape chip renoval neans 100, the gear 105 is caused to
rotate in conjunction with the driving sprocket 92 of the transportation
chain 91, thus rotating the rotor 104 in the direction of the circul ar
arrow G Since the guide shaft 106. is fixed to the r R # n' &56
since the tape chip drawing out jigs 119 gf¢4arranged g%i.‘g@ eBEAG
106, the tape chip drawing out jigs 119 are caused t¢ Bt her i th
the rotor 104. There- fore, as illustrated inh,.figure 16, an el ectroni

part 1 that is supported on the fi rs#slu 'f%g part 94a of the
supporting nmenber 94 is picked off the su ortlng part by the lead wire
gui de sl ope 118a of the tape chip drawing out novable claw 118, and noves
along the lead wire guide slope 118a toward the innernost of the lead wire
gui de sl ope 118a 101
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and the first lead wre guide slope 117c. The lead wires 2 cannot nove as
far as groove 117a, however, because the tape chip draw ng out povable
claw 118 is pressed toward the tape chip drawing out fixed claw 117 by the
spring 121. As the rotor 104 noves in th{ 743 Tom—of—the
arrow G the lead wires 2 contact the pdQit4-i n negb F a5 HAS BEEN
pushing-in | ever 143. The pushing-in |ever 143, res&ilie ‘J‘Agﬁfﬁported by
the spring 145, noves the lead wre 2 to force the tape chip drawng out
novabl e cl aw 118 to nove against the force of spring 121. In this manner,
|l ead wires 2 are pushed in along the first |lead wre guide slope 117c of
the tape chip drawing out fixed claw 117

|
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toward the |l ead wire supporting groove 117a of the tape chip draw ng out
fixed claw 117. The lead wires 2 enter the supporter 107a of the

el ectronic part holder 107 and are held there. Figure 12
illustrates the situation where the tape chip dr g has been
rmoved by the rol- lers, as they nove Vanﬂ,;;am grogEﬂ! %&é@i@ E@rse to
rotation of the rotor, to a position ere the tape ch ng dqut jig
119 and the claw hol der 116 are beyond the |lead wires 2. This pushes the
tape chips 3a fromthe lead wres 2. If the tape chips 3a of the both

si des are not E d ﬁt} at the sanme rate, any side shift of the el enent
la will be stod%g Eﬁhe he end of the element |a contacts the inner wall

of the supporter 107a of the electronic part holder 107. As a result, the
tape chip 3a on the other side
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21 of tne electronic part 1 wll be pushed off. If the tape
chip drawing out fixed claw 117 contacts the tape chip drawi ng out novable
claw 118 in a straight line, there is the possibility that a part of the
tape chip 3a will be caught between themand the tape chip wll not be

pushed off. This is particularly so wh edge o Lp 3ais
parallel to the joint surface of the "ta‘gzp@%hl p draw Ea ﬁHE THRSBE R 117
and the tape chip drawi ng out novable claw 118. In bAtngant
however, the sides 117b and 117d ré'f,@elﬁead wre support- = .

143

\ 'I
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ing groove 117a, which holds the lead wre 2, are offset fromeach other.
Simlarly, sides 118a and 118b are offset. Thus, the tape chip 3a will be
drawn but regardl ess of the direction of the edge of the tape chip 3a.

A second enbodi nent of the tape chip dravvi ng out jig 119 is shown in
figure 14. The tape chip draw ng out 323 &l aw 117 i nTHIG SHEE"P% r‘g =] S
simlar to that illus- trated in figure but the tape C*ﬁﬂ?’gﬂbﬁi@ %Rgﬂ
novable claw 118 has a | ead re gu sl ope 118c whi Eha—exten on
straight line on both sides o prgi which holds the lead wire 2. In
this case, however, a step 117d erI aps wth and crosses the guide 118c
to prevent the tape chip 3a from being caught between the joint surface of

the tape chip drawi ng out fixed cl? 117 and the tape chip drawi ng out
novabl e cl aw 118. Si nce +n? tape chip drawing out jig 119 is |o-

-3
| \{f l22 23
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cated outside the lead wire 2 during the period in which

22 the .el ectronic part is |ocated between the |ocations indi- cated at
132 and 133, the electronic part 1 is held by the supporter 107a of the

el ectroni c holder 107 after it passes the position at 132 As t he tape
chip drawing out jig 119 rotates beyonck posi tij oramat axs
position at 133, the electronic part 1 d Pﬁ% onto fSHEE ’#\.ﬂob@m' ng
part 94a of the supporting nember. Becadseg th@ERla&ﬁ?EDchl p Bais
an adhesive tape, it is possible for the tape chip 3a to stick—te e tape

chip
Fig.19
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drawing out jig 119. If a tape chip 3a is stuck to the draw ng out jig 119
as i.t fries to scoop under an electro- nic part 1 fromthe supportlng

mefber, -t he tape chip 3a which has stuck to the tape WS H—fd
119 can prevent the electronic part 1 from being held tBEﬂwﬁQEMMﬂiQN%EE

supporting groove 117a of the tape chip_Xraw ng out f}xed w 117 i
this occurs, the electronic part 1 and the tape chip {MA }EEBLLI$
will likely be destroyed. To prevent this fron1happen ' ===

renover plate 146, shown in figures 10 and 11, is arranged in the path of
the transportation chain 91. The tape chip renover plate 146 renoves the
tape chips 3a between the tine at which the tape chip drawng out jig 119
rel eases the electronic part 1 fromwhich the tape chi ps have been drawn
out and the tinme at which the tape chip drawing out jig 119 scoops up

.’ /../\\
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t he next electronic part 1. Referring to figure 10, a shift neans
150 that is simlar to that used in the prior art is shown. The shift

23 neans includes a shift drum 151 that rotates in the direc-

tion of the arrow H to engage an electronic part 1 hdfd—D The. LSt
supporting part 94a of the supporting nBnber 94 and s ﬁFFgAﬁ”EﬂFiﬁélrtgﬁ‘é'ﬂ
second supporting part 94b of the supporting nenber 9@. ez Y 1996
Referring to figure 1, the structure and the function Qfa‘et'?\' Teraping.
means 160 wi || be described. The

Fig. 2
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ret apisng rreans 160 is simlar to that known in the art and need not be
described in detail here. Plural serrated grooves which support and
transport the lead wire 2 of the electronic part 1 are ar o_lLUle
external surface of a taping drum 161 with_a spacing equa E}D{_tq[ﬂ;%&’p,l

with which the retaping will be conducted-3Both ends of the tapi n& Hr%hfm.:7
161 are cylinders having dianeters equal to that of bott aef.. ZI? z &

of the serrated groove, and an adhesive base tape 162 is ~a~L
tape feeder reel 163. The lead wires 2 of the electronic part 1 whicC -f
fed to the groove of the taping drum 161 fromthe second su- pporting

part 94a of the supporting nmenber 94 are gaused to contact the base tape
162. A pressing down tape supplfy el Q65 feeds a pressing down
adhesive tape 164 to the latter part of the Ztapfng drum 161, which has

al ready been supplied with an




el ectronic part 1. The lead wires 2 of the electronic part 1 are then
retaped by being pressed between the base tape 162 and the pressing down
tape 164. The retaped electronic parts are folded by a swinging arm for
fol ding el ectronic D

W parts=i6=
before the folded electronic parts 1 are staqged in a 8V§§§CEMENW8Q§£;7

el ectronic parts 168. The separation neans 1 Bf t.hgz fgggg !
enbodi - ment was designed for use with el ectronic par ereih-t eyl

|l ead wires 2 are short and the continuows tapes 3 are cut top

el ectronic parts 1 attached by tape chigij%g z;




at the end of the lead wires 2. The separati on neans 10 of the invention

may al'so be used in the situation where the lead wires 2 are | ong, and
the lead wires 2, rather than the tapes 3, are cut |fQ §H¥Ledggcquug
| engt h. Figures 17 through 19 show a sepafatFofiCRaREST SGEET n

which long lead wires 2 are shortened tg be equal tollthe t he
lead wires 2 of the electronic parts 1 having short I%ﬁﬂl%ﬁyggﬂﬁggéor
menbers also illustrated in figures 2 and 4, the same structure as tnat
shown in figures 2 and 4 is used in the enbodi rent shown in figures 17

t hrough 19. The separation neans 10 of this enbodinent has a pair of tape
guide plates 16 which is identical to the tape guide plate 16 of the

f oregoi ng enbodi ment except that the-di stance between the tape guide
plates 16 is wder to accept the elggﬂr jQparts 1 having | ong | ead
wires 2. A tape feeder shaft 20 supports™a fixing hol der

he
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170 corresponding to the screw 15 and a | ocati ng wheel 23, which is
identical to that of the.foregoing enbodinment. Therefore, locating is
acconplished in the same manner as in the foregoing HreRt——rre=fhxi ng
hol der 170 is provided a pair of toothed wheels 22 P%PLéPéﬁf@kﬁ(ﬁ'iadé'm i -
25 Cal to that of the foregoing enb&dinent. The ffixi ngp ng 70(has
a pair of novable blades 171 with teeth identical t Dta'ﬁ’e “SHPP t R@
grooves 22a of the toothed wheel 22, and the external Sides of tfre teeth
are blades. Both sides Ila and Ilb (Féeigigl@e 2) of the body 11 are
provided with the ’




supporting plate 66 which causes the supporting groove 22a of the toothed.
wheel 22 to hold the lead wires 2. The supporting plates 66 are provided

with fixed blades 172 to cut the lead wires in conju g%#é?ﬁ@%ﬂ?%ﬁ@%ﬁ%?Eg

novabl e bl ades 171. The supporting plate 66 is provi

gui de plate 173 which guides the tape 3_After.the tap _té%zrnpgv frgm
the electronic part 1. As the tape feeder s ki LOLATES 'as
described in the foregoing enbodi nent, the electronic parts 1 connec- ted
with the tapes 3 are fed by the toothed gﬁbgga %5 The lead wires 2 held
by the supporting grooves 22a of the tooth wh¥el s 22 are fed to the

| ocation of the fixed blades 172 and are pressed to the fixed bl ades 172
by the rotation of the novable blades 171. In this manner, the Ilead wres
2 are cut. After the lead wires 2 are cut, the electronic part 11f§ fed to
the supporting menber 94 of the 44 43
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_enbodi nent .
e oy
| T AGEM R st |

transportation neans 90, as in the case of the foregoin
I n this enbodi nent, the toothed wheel 22, which feeds
have the novabl e bl ade, the novable blade 171 being e
fromthe toothed wheel 22. Therefore, the toothed whepl 22 22 MAY 1998

2 6 allowed to be arranged in the nei g&borhood of th | Bl-3e F.enmyl..ng
possibility that the lead wire 2 wll bend as the lead wre =
tape 3 fromwhich the electronic part 1 was renoved after the |ead wires 2

were cut, IS
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gui ded by the tape avoiding guide plate 173. Therefore, interference
bet ween the tapes 3 and the toothed wheels 22 after the_lead mﬁres 2 are

cut is readily avoided. In the first enbodi neft r
retaping are as follows: First, the taped electronic p “‘
and the separation neans 10 is used to cht the tapes 3 Ba

el ectronic parts 1 attached by the tape chips 3a. Second._lThe-el.€CfNoRi iC

parts 1 attached by the tape chips 3 re supplied to the sup
menbers 94 of the transportation neaﬁga fﬁ% the tape chip reno- “va
means 100 receives the electronic parts 1 ttached by the tape chips 3a
whi ch were transported by the transporta- tion neans 90. Fourth, the

el ectronic parts 1 fromwhich the tape chips 3a were renoved are supplied
to the support- ing nenbers 94 of the transportaﬁtﬂn nEans 90. Anot her

arrangement is possible, however. In this alterna "T;Ké
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- tape chip renoval neans 100 is arranged in the nei ghborhood of the

separdtion nmeans 10, and the electronic parts 1 at
3a are directly supplied to the tape chip renoval

rl:ﬁgrts 1, bef
ns 90, aft

the tape chips 3a fromthe electronic
1 are supplied to the transportation
are renoved.

f oregoi ng enbodi ments, the supporting nenber 94 of the transporiétion

nmeans 90 has the first and

ched by -t.he -t

re t
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second supporting parts 94a and 94b, which requires the shift neans 150.
However, if the supporting menber 94 has one supportijfg part. shift neans
150 i s not necessary. In the foregoi ng enbodi nents, (i

means 90 was enpl oyed. However, the tragnsportation ﬁibiﬂeéﬂﬁkég%gﬁﬁ
into two parts. The first one is to tr port the ele bg@' MﬁXrEBql
attached by the tape chips 3a to the tape chip renov ;Eﬁaéé;lﬂﬂ fromthe
separati on means 10, and the second one is to transport the electronic
parts 1 from whieh the Lape chi ps 3a have been renoved to the retaping
means 160 fromt ngaqe I p renmoval neans 100.

28
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CLAIM5. 1. Apparatus for retaping electronic parts cqpkp hBSiaEnk &5
means for receiving a plurality of electronic parts (jjl) t
to each ‘other by an elongate tape (3) that engages | gnggq(
said parts, separating neans (10) for parating sai d sarfs.
from said strip by cutting said tape b en adj acent ones of said parts
to |l eave tape chips (3a) at the ends of the | eads, and neans for renoving
fromsaid chips of said tape that Lenmain,en said |eads after said tape has
been cut. 2. Apparatus accordin@‘tb:hlath1l wherein said tape conprises
first and second tape strips on respettive sides of said electronic parts
and sai d separating neans conprises neans for cutting each of said tape
strips in a direction transversg to a longitudinal direction of said tape.

3. Apparatus according to claigrz—werein said separating
45— 145

21 119

f-are attached
.%)2 MAY4996 of
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vty |

means further conprises body neans for guiding sai F&Qﬁm@%ﬂdﬁ in a
sai d transverse direction. 4. Apparatus accordingito claim2 wherein said
separating neans cuts each of said tape strips at atl AQLMMSI%SL en
adj acent ones of said parts. 5. Apparatuys accordin A
conprising means for wthdraw ng secti: of .cut tape between said two
| ocations. 6. Apparatus according to claim5 wherein said separating
means conprises two cutting tF:ades n7 said neans for w thdraw ng
conprises a knockout pin for [Enh iﬂg one side
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of said tape and urging said sections between said two cutting bl ades. 7. -
Appar atus according to claim1 wherein said nmeans f o=
‘means for holding an electronic part that has been e@%ﬁkﬁ@ﬁ”ﬁmtmmsau
tape, neans for engaging a tape chip att4ached to sajjid, se az @d,@fctr
part, and neans for noving said nmeans Fﬁﬂ emgagi ng | fron1 f
el ectronic part. 8. Apparatus according to claim?7 erein sard: TS
engagi ng conprises a fixed blade and a novabl e bl ade and neans for '
controlling said novabl e blade to cause a | ead of said electronic- part

that has been renoved to be engaged by said novable and fixed bl ades. 9.

Appar atus according to claim?7 *ﬁe{ L\n %Bd means for engaging conprises
first and second engagi ng neans ion ggpo

66

— 66a
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site sides of said neans for holding. 10. Apparatus acgepdtng;fn—@+éu4nil_
fuIthér conprising groove neans having grooves therei n|if BEFlaMEinge 8HEET
first "and second engagi ng neans toward and away from efch ot?gé. Y1_1
Apparatus according to claim?7 further conprising neans @aw:“..dﬁﬁngxg%ij
electronic parts. 12. A nmethod for separating parts th . =
together by an elongate strip conprising:3t cutting said strip at

| ocations between adj acent ones of said parts to provide separated parts
having pi eces of sMETHODt ANDp APRARATHS FQRORETARING BAECERONEGIPARTS engagi ng

sai d pieces of said strip and forcing Sggg%RACT

Electrcnic parecs that have axially extending

¢}

ieads are separated from a first strip ¢n which they are
supplied for being rearrangeé and retaped to provide a
second strip for supply to an automatic assembly machine.
The parts are separated from the first strip by cutting the
strip transverse to tﬁe strip at locations between adjacent
parts. The tape chips remaining on the separated parts afe
removed by engaging them with movable jigs, located on
opposite sides of a body portion of the part,'and by moving
the jigs along the leads away from the body pcrtion. The
jigs are mounted on a-rotating rotor and engage grooves in
a stationary cam. The jigs move toward and away from each
other by the engagement with the grooves as the jigs are
moved around the stationary cam. After the parts are sepa-
ratd and the tape chips removed, the parts are transferred

to'a retaping machine to be attached to the second strip.

FIGURE 1.
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30 piLeces

said parts are electronic parts having axially exilendi ng
parts are attached to said strip by engagenent bet 4

strip. 14.

fromsaid parts. 13. A nethod accord

gnmﬂé@ymﬂéh‘é@?

A nmet hod according to claim13 wherein n

conprises noving a tape engaging jig awa¥y froma said part and in the

di recti on of

d |
step of forEﬁ%S %Bﬂﬁgﬂgeghﬂ%vFﬁs g's) hggaggggrgﬁﬁgﬁég?cbg 3’#&%%? E ﬁd

part in Opp%fé&éy. I & %Lbﬁnv?rastéé a AiBRE BPELAC GRIcnRJof Ont e id1l5 Wher ei

said step of

orci'ng
Another prior art machine is shown in TOKU-KAI-SHO 58-165400

(Published patent document No. 165400 of 1983).  This machine
removes the electronic parts from tape strips by heating the tapes
to soften the adhesive and then pulling the tape strips away from
the lead wires. This method has the drawback that the sofﬁened
adhesive is stlckly and a significant amount of the adhesive
remains on the lead even after the tape has been pulled away.
This remaining adhesive disrupts the operation of the retaping
machine.

' Accoi‘ding' to the present invention an apparatus for retaping
electronic parts comprises receiving means for receiving a

pltirality of _electronic parts that are attached to each other by

"an elongate tape that engages leads of each of said parts,

separating means for separating said electronic parts from said

strip by cutting said tape between adjacent ones of said parts to
leave tapé chips at the ends of the leads, and means for removing
from said lead chips of said tape that remain on said leads after
said tape has been cut

The tapes are preferably cut in a direction that is
transverse to the tape by a moving blade, and the separated parts
having chips of the tape still adhered to the ends of the lead

wires are preferably conveyed to a device that removes these tape

' chips by engaging them and pulling them from the lead wires. The

electronic part may then be transported to an apparatus for
retaping the parts. '

By this proces's., the original lengths of the lead wires is
maintained, and the lead _wires are free from vestiges of the tape.
Thus, material is conserved, and subtaping operations are not

obstructed.

g
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n

urther conprisSes transferring said part to a rotor



havi ng-said two tape engaging jigs thereon, said tape engaging jigs being
In contact with grooves for causing said jigs to (i AL thd—away from
each other, and driving said rotor with respect t Béﬂd‘\%f‘éﬁwf’é&‘iﬂﬁf A
nmet hod according to claim12 wherein said step of fcuttin | QFEes |
cutting said strip transverse to the diré&ion of ||sEq@ sgrjrtglggé |
met hod according to claim12 wherein said steE of ' CONMpPTTSE5
;gﬁDVIﬂg Lr3n1said strip a section of i rip between adjacent parts.
. "A et hod, accogrdin clai h k Si u |.hg. sai d
separ at ed pa}ts t pﬁggﬁégﬁekgﬁr%éggé¥é§ g%%%?%?ééépggfgétggéggggﬁﬁg'strip.
receiving means for receiving a plurality of electronic parts

(1) that are attached to each other by an elongate tape (3)
that engages leads (2) of each of said parts,

separating means (10) for separating said electronic parts from
said strip by cutting said tape between adjacent ones of said
parts to leave tape chips (3a) at the ends of the leéds, and
means for removing from said chips of said tape that remain on
‘said leads after said tape has been cut.

2. Apparatus according to claim 1 wherein said tape comprises
first and second tape strips on respective sides of said
electronic parts and said separating means comprises means for
cutting each of said tape strips in a direction transverse to
a longitudinal direction of said tape.

3. Aéparétus according to claim 2 wherein said separating
means further comprises body means for guiding said meané for
cutting in a said transverse direction.

4. Apparatus according to claim 2 wherein said separating
means cuts each of said tape strips at two locations between
adjacent ones of said parts.

5. Apparatus according to claim 2 further comprising means
for withdrawing sections of cut tape between said two
locations.

6. Apparatus according to claim 5 wherein said separating
means comprises two cutting blades and said means for

withdrawing comprises a knockout pin for engaging one side
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