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PRESS DEVICE FOR PROCESSING LEAD FRAMES

' The invention relates to a press device for process-
ing lead frames, comprising:
- a frame, , - .
-at leastione ram part'mounted-displaceably in the
frame, and - SR |
- drive means coupled to the: ram part for displacing the
ram part in the frame. _

A press device according to the prior. art generally
has a ram part which .can make an operating stroke. During:
the operating stroke only a relatively limited opening is
created between separate tool parts for the placing of
new prdducts-for processing and/or for removal of pro-
cessed pfoducts. For mainteénance, change-overs, repair
and so on it is also desirable to be able to move the
tool parts a greater distance apart. Such a comparatively
large opening between tool parts is designated "daylight
opening".'In ordér'to create a daylight opening, press
devices according to the prior art are provided with
doupling means of adjustable length which connect the
displaceable ram part to the drive means. These coupllng
means are formed. in practice by a crank in which is-
received a splndle construction with associated spindle
drive. In order to create a daylight opening the crank is
extended using the spindle drive. A drawback of this
construction is that the forces are transmitted from.
these drive means to movable ram part through the spindle
construction. The spindle construction must consequently
take a relatiVely heavy form but generally remains a
critical component of the press device. Another drawback
is the relatively complex structure of the crank.

The present invention has for its object to provide
an improved preSS devicé of the type stated in the pream-
ble with which a daylight opening can be created without
the use of the relatively sensitive crank construction
with spindle received therein.
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- The present invention provides for this purpose a =
press device as. descrlbed above, whereln the drive means -
e are mounted on a sub frame, which sub frame is connected
oo T "”dlsplaceably to the ‘frame. In a preferred embodiment the
7 Y s gub-frame is plvotally connected to the frame. Drive
means, such as for instance a drive cyllnder, are prefer-
ably also arranged between sub- frame and frame. In order -
to displace the ram part 'such that a dayllght openlng is-
created, the sub- frame has to be dlsplaced in a press
110 device accordlng to the’ invention. Thls is possible for
| : instance by embodylng the sub-frame plvotally and by -
plvotlng it to create the dayllght openlng it is. however
also concelvable to embody the sub frame in llnearly
translatable form .For automatlc dlsplacement of the sub-
15 frame drlve means must be arranged between sub- frame and
frame. Operatlon of these drive means w111 result in :a

= dlsplacement of: a sub- frame. An 1nexpens1ve solutlonﬂfor-
the drive means 1s formed by a drlve cyllnder Th1s can

'take a relatlvely compact form.
20 - “An 1mportant advantage of thlS dev1ce accordlng ‘to .
| the: 1nvent10n is that in addltlon to the absence of the
relatlvely costly and vulnerable ‘crankconstruction, the
welgh of the movable press parts is llmlted durlng
normal operation. The prov1s1ons for creatlng a dayllght ' e
25 opening, in partlcular sub-frame and drlve means for ‘sub- ¢
frame, are in any case statlonary durlng executlon of a
normal operatlng stroke. Reductlon in welght and size of
movable parts results in many derived advantages, ‘such as
for instance lower energy consumptlon, faster start and
30 'stop optlons, 11m1tat10n of noise productlon and so on.
Yet another advantage is that change over of the
press device from an operatlonal pos1t10n to a daylight
position and v1ce versa can take place. much more rapidly
by means of the press dev1ce accordlng to the invention

' 35 than accordlng to the prior art The replac1ng of a crank
' can also take place much more rapldly and more easily.

In a preferred embodiment the frame is provided w1th
at least one stop and the sub frame 1s prov1ded w1th at
least one counter stop co- actlng with the stop of ‘the

40 frame for accurate positioning of the sub-frame in a
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determined position relative to the frame. At least the

stop or counter-8top can herein be embédied for displace- -

ment between an active position and a non-active posi-. -
tion. It is of great importance to be able to position

~ the sub-frame precisely relative to:the frame, particu-:

larly in the position of the sub-frame in which the press
device is set to perform the operating stroke. A precise
position determination of. the sub-£frame is anyway re-
quired for control of the extreme positions of the tools

during the operating stroke. By positioning the sub-frame
- by means of stops a precise position. determination can be

ensured with a relatively inexpensive construction. When
at least one of the stops is displaceable, it is also

. possible to use.this=stopJas locking element. It is thus.

possible to prevent the. sub-frame displacing when it-has
to be situated in a precisely determined end position.
Another advantage of a displaceable stop is that when the
stop is situated in active position the sub-frame can be
urged against the stop in the direction of movement..

In a preferred embodiment. the drive means for dis--
plécing the sub-frame: also produce a bias for urging the
coﬁhter-stop of the sub-frame against the stop of the..

. frame. The drive means thus.contribute toward control of

the position of the sub-frame at a determined location.
When a stop is displaceable it is even possible herein to .
cause the drive means to exert a biasing force in the
direction of movement of the sub-frame. This makes it
possible to cause the drive means for the sub-frame to
produce bias in.a direction in which this bias can be
applied relatively simply. It is thus possible to suffice
with relatively inexpensive drive means for the sub-
frame. : _

In a preferred embodiment the drive weans for dis-
placing the ram part are formed by a rotatable eccentric
shaft and a drive motor coupled thereto. This drive motor
can be coupled directly to the eccentric shaft or via
coupling means such as for instance a drive belt. All

these elements can be assembled on the sub-frame in .

relatively simple manner.



10

.15

20

25

30

35

40

and

WO 99/02333 o | " PCT/NL98/00395

4.

The- present invention will be further elucidated

with reference to the non-limitative embodlments shown in-
'the follow1ng flgures Here1n~“'“'"“ : I

Flg A shows a perspectlve Yiéw of a press device: -
accordlng to the invention in closed pos1tlon, o

Fig. 2 is'a perspectlve view of the press device of "
fig. 1 1n ‘an opened -operatlng .position, S

F1g 3. is a perspective view of the press device of. .

flg 1 and 2 in an -opened, ‘daylight pos1tlon,

Fig. 4 is a° "perspective rear view of the press

dev1ce shown in fig. 1-3 in closed position, T :
~ _Fig. S shows a cross-section’ through the underside.

of the press dev1ce of fig. 1-4 in closed position,

Fig. 6 is a perspectlve view of an alternative preéss
device in an opened operating pos1t10n, Lo

Fig. 7 shows the press device of fig. 6 in a per---
spective view from another side, ' o

Fig. 8 is a perspectlve view of the press device of
f1g 6 and-7 in a daylight p051t10n, '

-~ Fig. 9 shows a schematlc view of a part of the press

device accordlng to fig. 6- 8 in‘an operatlng p051t10n,-

Fig. 10 shows a schematic ‘view correspondlng with-

- fig. 9°in a dayllght position. _ :
: - Fig. 1 shows a press device with a fram° 2 relative

to which a ram part 3 is vertlcally displaceable. Mounted
between ram part 3 and the top- part of frame 2 are two.

tool parts 4,5 'which connect onto each other in the shown
position. For vertlcal movement of ram part 3 this-latter

-is rigidly connected to guide rods 6. Yokes 7 engage on -

guide rods 6 on the side of rods 6 remote from ram part
3. Yokes 7 are;Yertically displaceable in that two cranks
8 are connected to rotatable eccentric shaft 9. It will
be apparent that cranks 8 are plvotally connected to: both
yokes 7 and eccentrlc shaft 9. '

To cause 'rotation of eccentric shaft 9 this latter
is coupled via'a toothed belt 10 to a‘'motor 11l. Toothed .
belt 10'engageston one side onto a belt pulley connected
to eccentric shaft 9 and runs on the other side over -a
pulley 12. o

TTHC Y
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The drive means of cranks 8 (i.e. the assembly of
eccentric shaft 9; toothed belt 10, pulley 12 and motor
11) is mounted on a sub-frame 13. This latter is connect-
ed to frame 2 for pivoting round a shaft 14. The position -
of sub?frame.13;can;bé changed by an actuating cylinder
15. In the shown position the sub-frame 13 is situated in
an operating position, wherein the position of the sub-
frame is secured byn1ocks 16. Locks 16 are mounted on
frame 2 via locking cylinders 17. Also mounted on frame 2
are lock guides 18 having recesses therein through which
a lock 16 is movable with clearance fit. Space is left
clear'between two co-actingllock_guides 18 for passage of
a sub-frame beam 19 when locks 16 are retracted.

In fig. 1 the sub-frame beam 19 lies under locks 16.
For a prec1se positioning of sub- frame 13, and therefore
also the upper tool part 4,. the sub-frame beam 19 is

- urged against locks 16 by cylinder 15. Locks 16 hereby

support on the top against lock guides 18.

Tool parts 4,5 are placed mutually apart in fig. 2 -
in that eccentric shaft 9 is displaced relative to the
_pqgition shown in fig. 1. Cranks 8 are situated in a
higher positibn whereby yokes 7, guide rods 6 and ram
part 3 are also placed further upward. The position of
sub-frame 13 in. fig. 2 corresponds with the position
shown in fig. 1. _ .

Fig. 3 shows press device 1 in a p031t10n in which
tool parts 4,5 are moved a greater dlstance apart than in
fig. 2. The shown position is also deSLQnated the day-
light p051t10n In this position repairs can for 1nstance
be carried out and tool parts 4,5 can be exchanged for
different ones. This position hereby differs from a
"normal" operating position. |

In the situation according to fig. 3 the position of
sub-frame 13 is changed. From the positions shown in fig.
‘1 and 2 the locks 16 are first of all moved to a released
position. It is noted here that, for simple displacement
of locks 16, the upward directed bias of cylinder 15 is
first released for this purpose. After the space between
two co—acting lock guides 18 has been left clear, the
sub-frame 13 can be tilted round rotation shaft 14 by
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cylinder 15. Sub-frame beam 19 herein moves through
between the co- -acting lock guides 18. .

As protectlon agalnst sub- frame 13 falling back in = . e
undesired manner, the locks 16 after pa331ng sub-£frame -
bean 19, can be moved back agaln to the starting p031tlon
as shown in fig. 1. This is shown in fig. 3. Sub-frame.
beam 19 is thus blocked on the under51de by the locks 16. ::

By d1sp1ac1ng sub-frame 13 the’ eccentrlc shaft 9 is -1 .-
dlsplaced upward The dlsplacement of eccentric shaft. 9
is transmitted’ through cranks 8, yokes 7 and guide rods 6
to ram part 3 The de51red dayllght openlng is thus
obtained. o o : o

For a better view of the ‘conniection between frame 2
and ‘sub-frame 13 the press dev1ce 1 1s shown from another”'
side in flg 4 1n a p031tlon correspondlng with flg.'l.
Clearly v131ble is that rotatlon shaft 1 connects frame 2
to sub-frame 13 ' C Co .

Fig. S5 shows a cross -section through the underside

id

of press dev1ce ‘1 as shown in fig. 1-4 as accordlng to
the pos1tlon of fig. 1. The’ constructlon of lock guides -

'18% formlng part -of frame 2 is-shown’ partlcularly clearly
here. The’ lock 16 ‘extended by locking cylinder 17 blocks

sub-frame 13 w1th cyllnder 15, the sub-frame 13 w1ll tend
to rotate round shaft 14. Sub-frame beam 19 will hereby

- exert a force dlrected as according to ‘arrow P2 on lock

30
. ram part 22, tool parts 23, 24, yokes 25 and cranks 26

35

40

16. Beam 19 hereby urges 1ock 16 agalnst lock guides 18.
A precise p051tlon1ng of sub-frame 13 is thus obtained.
'Fig. 6 shows a press device 20 of which frame 21,

substantially" eorrespond with the correspondlng compo-
nents of press device 1. Essentially different is the
construction of'subéframe 27, which is?substantially
plate-like. 'At“the rear of'the view according to this
figure are 51tuated actuatlng cyllnders 28, Only one of
these actuatlng cylinders 28 is partly visible in this
figure. Slmllarly to the movable sub- frame 13, the sub-
frame 27 is plvotable in frame 21 by means of the actuat-
ing. cyllnders 28 '
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Situated on the underside of sub-frame 27 is a _
partially visible motor 29 which is cotipled to rotatable
eccentric shaft 31 via a reduction gearbox 30. The assem-
bly of motor 29, transmission 30 and eccentric shaft 31
is relatively compact when compared to the corresponding

~ components of press device 1.

Two locklng cylinders 32 actuate two horlzontally
displaceable locks 33. 'In the position shown in fig. 6,
the locks 33 are extended and the upper part of .sub-frame
27 is urged agalnst the undersides of locks 33 by actuat-
ing cylinders 28. A precise positioning of sub-frame 27
is thus ensured. _ _

Fig. 7 shows' press devxce 20 in the position depict-
ed in fig. 6 from: ‘the opp051te side. Clearly shown are.
actuating cylinders 28 and a pivot shaft 35 with which
sub-frame 27 is pivotally suspended in frame 21.

Fig. 8 shows the press device 20 in daylight posi-
tion, wherein tool parts 23,24 are moved relatively far

- apart. For this pﬁrpose_the sub-frame 27 is pivoted by

actuating cylinders 28 after the locks have first been
retracted. For securing of the daylight position, the
locks 33, after reaching the tilted daylight position of
sub-frame 27, are moved again to the starting position as -
according to fig. 6. Blocks 34 are placed on the under-
side of sub-frame 27, whereby sub-frame 27 cannot pivot
back to a more horizontal position.

Fig. 9 and 10 show sub-frame 27 in respectively
operating position and dayllght pos1tlon. In fig. 9 the

- upper part lies against the underside of the lock 33 in

that cylinder 28 exerts a downward force on sub-frame 27.

'In fig. 10 the pivoted position of sub-frame 27 is
secured by the extended lock 33 which protrudes to a
position beneath block 34.

Yk kK
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1. Press device for processing lead frames, compris-:: -
ing: _ L
-a frame, o : : . :
- at least one ram part: mounted dlsplaceably in the
5 frame, and. : : : ' : :
- - drive means coupled to the ram part for displacing the
. ram-part in the frame,’ wherein the drive means are mount-
: ed on a sub-frame;, wh1ch sub-frame is connected displace-
‘ably to the frame.: T S a PR
10 .. - - 2. Press device as. clalmed ‘in ‘elaim 1, wherein the
- sub-frame is pivotally: connected to the frame. ' '
3. Press device as claimed in claim 1 or 2, whereln
: ~ the sub-frame is connected to the frame via drive means.
A L ~ - 4, Press. device as claimed in claim 3, wherein the
15 ... drive means are formed by at least: one:drive cylinder.
5, Press device as claimed in any of the foregoing
.. claims, wherein the frame.is provided with at least one
. stop and the sub:frame is provided with at least: one
. counter-stop co-actingfwith1thefstop“of.the.frame for
20 accurate positioning of the sub-frame in a determined -
- position relative to the frame. . '
6. Press device as claimed in claim S5, wherein at
least'the'stbp or the counter-stop is displaceable be-
. tween an active position and a non-active position. -
25 . 7. Press device as claimed in any of the claims 3-6,
wherein the drive means for displacing the sub-frame also:
_produce -a bias for urging the counter- stop of the sub- -
frame against the stop of the frame. ' _
8. Press device as claimed in any of the foregoing
30  claims, wherein the drive means for displacing the ram
part are formed by a rotatable eccentric shaft and a
drive motor coupled thereto.

& ded k%

SACY



