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TITLE: APPARATUS FOR CLAMPING AND CONVEYING PLATE-LIKE

WORKPIECES

BACKGROUND OF THE INVENTION

(a) Field of the Invention§ - <
The present invention relates to a clamping and

conveying apparatus, and more particularly to an

apparatus for clamping and conveying plate-like

workpieces.

(b) Description of the Prior Art:

In mechanical processing, especially in integrated
automatic processing operations, there are various kinds
of clamping and conveyance depending on the type of the
workpiece. Besides, processing ﬁachinery and apparatuses
are usually made to order ;ccording to the actual
operation and job reguirements.

Iin respect to convéyance, linear or cyclic
cdnveyance is the most commonly adopted method, in which
raw material or workpieces are fed in from one end of a
planar surface and discharged via the other end thereof.
As the conveyance operation is done on the same planar
surface, it is simple and does not require much
equipment.

| However, for .some kinds of machine work or
processing operation, the workpieces have to be not only
cénveyed on a planar surface but also lifted to

different elevations, which hence requires a more



(b) Desqm;gm&gﬁ“q%mhgﬁmPglor Art: I n mechani cal pro SSEAY-ESPEL in
integrate oceSS|ng operations, there .ﬁgmyaFLbus ki
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or cyclic conveyance is the nost commonly adopted nethod, in which
complicated conveyance system.

In processing plate-like workpieces such as
integiated circuits or light emitting diodes which are
likely to have residual material deposited thereon of

5 adhered thereto, in order not to affect the product
quality, it is oftentimes necessary to remove the
residues. This is done by manually immersing the
finished products in certain kind of chemical. Such a
method is not very ineffective, and it_is inefficient.

10 The reason why this method has been adopted fér years is
that there is not an effective clamping and conveyance
system. This problem also exists in other fields, not
only in the electronics industry.
SUMMARY OF THE INVENTION

15 A primary object of the present in#entipﬂ is to
provide an apparatus for clamping and conveying plate-
like workpieces.
BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and other features and advantages of

20 the present invention will be more clearly understood
from the following detailed description and the
accompanying drawings, in which,
Fig. 1 is a schematic. view of the apparatus of the
invention;

25 Fig. 2 is a schematic view of a feeding dévice.of the

apparatus according to the invention;



raw terlal or workpieces are fed in from one end of a planar surface and

di sch pbwﬁer end thereof. As the CONV FFGE=0 e . done
on t hef; rface, it is smr%e and d eBﬁISrﬁth‘n‘emﬁBEE h
equi p for some kinds O machi ng  worREPIgC Eﬁoces~ ng

operation, the morkpleces have to be not only conveyed

but also lifted to different elevations, which hence reqU|res a nore
Fig. 3 is a schematic view of the turn-over and clamping

devices of the apparatus according to the invention;
Fig..é is a schematic view of;the clamping pawl of the
apparatus according to.the invention; and ' <
5 Fig. 5 is a schematic view illustrating the action of
the clamping device of the apparatus according to the
invention.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
With réference to the dfawings, thé_apparatus
10 according to the invention éssentially comprises a
feeding sectiqn 1, a loading section, a turn-over device
3, and a clamp device 4.
The feeding section 1 is located below the loading
section 2 and is consisted of a feeding frame 11 mounted
15 on a feed platform 12 capable of relative sliding
movement to the feeding frame 11. The feed platform 12
is in turn supported by at least a support device 13,
which may be a hydraulic or pneumatic cylinder. The
support device 13 displaces upwardly to push the feed
20 platform 12 to disengage from the feeding frame 11 or to
lower the feed platform 12.
| The support device 13 is connected to a support
platform 14, which is in turn connected to a
translational device 15. The translational device 15
25 may be a hydraulic or pneumatic cylinder. By means of

this arrangement, the translational device 15 may cause
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the support platform 14 to displace to the left or

right. In addition, a plurality of containe;s 16 are
spaced equally apart from each other above the feed
platform 12. The shape of these containers 16 may varwy
5 depending on the shape of the workpieces they are
designed to hold. In this preferred embodiment, the
containers 16 are configured to hold plate-like
workpieces so that they are designed to be slanting L-
shaped recesses. The feeding Qperation'is an automatic
10 cyclic one which will be described in detail
hereinbelow.
With reference to Figs. 1 and 2, a dropping device
17 is disposed at a-front end of the feed platform 12
for receiving containers 16 conveyed along the loading
15 section 2 and from which workpieces deposited therein
have been removed by the turn-over device 3 and dropping
the containers 16 onto the feeding section 1. The
dropping device 17 may be hydraulically of pneumatically
actuated and is capable of upward and downward movement.
20 Additionally, a hydraulic or pneumatic lifting device 18
is disposed at a rear end of the feed platform 12 for
lifting thé containers 16 onto the loading section 2.
The loading section 2 mainly consists of an
elongated loading platform 21 mounted across a frame and
25 its length matches that of the feed platform 12. The

ioading section 2 further includes a hydraulic or
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pneumatic pusher 22 located above and to one side of the
lifting device 18 and may advance or withdraw as
controlled by the hydraulic or pneumatic actions.

The turn-over device 3 is shown in Fig. 3 ande¢
includes an turn-over .axle 31 pivotally connected to a
turn~over means 32. The turn-over means 32 is actuated
by a motor which may rotate through a predetermined
angle and is connected to an extendible turn-over' shaft
33 at its front end.' The turn-over shaft 33 is in turn
connected to a turn-over suction disk 34 .which has
disposed thereon a multiplicity of suction holes and is
connected to a drawing device. Hence, when the turn-
over shaft 33 is caused to extend, the suction disk 34
may adhere to a workpiece which may turn therewith.

The clamping device 4 mainly consists of a
plﬁrality of clamping pawls 41 equally spaced apart from
each other and capable of upward and downward movement,
and a clamp seat 42 capable of forward and backward
movement. Each clamping pawl 41 has two legs. At one
end of the clamp seat 42 whiéh points towards the turn-
over device 3 is provided a pin 43. The clamping pawls
41 are also provided with corresponding pawl holes 44.
Therefore, when a clamping pawl 41 is lowered, the pin '
43 will move forwardly to penetrate one of the pawl
holes 44 so that legs of the clamping pawl 41 are

separated, and when the pin 43 withdraws, the legs of



provi de an apparatus for clanping and conveying plate- |ike workpieces.
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the clamping pawl 41 will close up again.
Operation of the apbaratus of the invention will be
described by making further reference to the drawings.
The lifting device 18 at the rear end of the apparatuss«
5 receives an empty container 16 discharged from the feed.
piatform 12 and displaces upwardly to the loading
section 2. The empty container 16 is then pushed by the
pusher 22 onto the loading platform 21. A workpiece is
then automatically or manually: placed inside the

10 container 16. The suction disk 34 at the front end of
the loading platform 21 will then suck up the workpiece
in the container 16 nearest to it, turn it over and
carry it to the clamping pawl 41. At this time, the
clamping pawl 41 has been lowered and has its legs

15 separated by the pin 43. The workpiece-is placed
between the legs of the clamping pawl 41 and held fast
therebyuonce the pin 43 is wifhdrawn. The clamping pawl
41 together with the workpiece is then elevated to
another location for subsequent processing work.

20 After the workpiece is sucked away from the
container 16 by the suction disk 34, the thus emptied
container 16 is received by the dropping device 17 which
displaces downwardly to deposit the container 16 onto
the feed platform 12. The support device 13 then urges

25 upwardly so that the translational device 15 displaces

forwardly causing an empty container 16 at the rear end



Fig. 2 |sf,h c ITB.tIC VI ewof a feeding device of the apparatus_according
tothelnv e@ 3 is a schematic view of [thg turn- ovena%g
cl anping d ”),l apparatus according to the i vent ﬂQI‘LrEth sila
schematic ”

anping paw of the
of the feed platform 12 to be discharged onto the

lifting device 18, and the container 16 is then lifted

to thé loading section 1 for receiving a workpiece. The

above-described operation may also be programmed ands
5 automated.

In the present invention, the arran(jement of a
feeding sectioﬁ 1 and a loading section 2 disposed at
different elevations facilitate conveyance of workpieces
from a lower position to ah upper position. .The lateral

10 displacement of the loading section 2 and the turn-over
device 3 as well as the picking and lowering actions of
the turn-over device'3 enable the invention to be
employed in various processing operations such as
coating, paint spraying, electfolysis, washing,

15 ‘immersion, etc. In addition, the invention does not
'occupy space and may be automated to save labor.- - - -

Although the present invention has been illustrated
and described with reference to the preferred embodiment
thereof, it should be understood that it is in no way

20 limited to the details of such embodiment but is capable
of numerous modifications within-the scope of the

appended claims.
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apparatus according to the invenf““n*'and Fig. 5is a schematic view
illustrating the ac ”m 3 ng device of the apparatus according
to the invention. ON"OF THE PREFER
reference to the dravmncgsL t he apparatus according to tﬂﬁssmﬁemﬁﬂﬁhBEEN
essentially conprises a feeding section 1, a |oading gecti GREPIATID n- ovdl
device 3, and a cl anp device 4. '

What is claimed is:

1. An apparatus for clamping and conveying plate-like
workpieces comprising: |
a feeding section consisting of a feeding frame mounted,
5 on a movable feed platform and at least one supporting
device disposed therebelow for supporting or urging
upwardly against said feeding frame so th'at said feed
platform may disengage from said feeding frame, said
supborting device having a rear end thereof connected to
10 a support platform which is in turn connected to a
translational device, said feed platform having disposed
thereon a multipiicity of containers spaced equally
apart from each other, a dropping device capable of
upward and downward displacement being disposed at a
15 front end of said feeding section, and a lifting device
capable of upward and downward displacement being
disposed at a rear end of said feeding section;
a loading section consisting of an elongated load
platform mounted across a frame and located right above
20 - said feeding section, said load platform having a length
equivalent to that of said feed platform, said loading
section further having.a pusher located at a rear end
thereof to one side of said lifting device;
a turn-over device consisting of a turn-over axle
25 pivotally connected to a turn-over means which is

actuated by a motor capable of rotating through a

This Sheet Has Been Re:
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consisted of a feeding frame 11 nount 9l on a feed plj )
rel ati ve sliding muﬂiﬂ Ilﬂﬂmmﬂteedl ng frame 11. i s
in turn supporte pport device 13, lic
or pneunatic cyllnder The support device 13 displaces upwardly to push
the feed platform 12 to disengage fromthe feeding frame 11 or to | ower the
feed platform Jredetermined angle, said turn-over means having an

extendible turn-over shaft disposed at a front end
therebf, said turn-over shaft being connected to a turn-
over suction disk having a multiplicity of suction holes
5 and connected to a drawing device; and
a clamping device consisting of a multiplicity of
clamping pawls spaced equally apart from each other in a
row and capable of upward and downward displacement, and
a clamp seat capable’ of forward and backward
10 displacement, said clamp seat having one end thereof
pointing towards said turn-over device, said end being
provided with a muitiplicity of pins matching said
clanping pawls in number, said cla;\mpi.ng pawls each
having a plurality of pawl holes for passage of said
15I pins; wherein
an empty container discharged from said feed i)latform is
lifted up to sé.id loadin“g section and is pushed by said
pusher .along said load platform for receiving a
workpiece which is theﬁ sucked away from said container
20 by said suction disk of said turn-over device and is
held by said clamping device, and said container is
received onto said dropping device which deposits said

container back onto said feed platform.

2. An apparatus as claimed in Claim 1, wherein

25 operations of said apparatus may be programmed and
é:
X ) N
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The support device—t3—s connected to a support platform 14, which is in

turn connected devi ¢ 15 The transl ational device 15
may be a hydra l!iﬂgﬁwlim Bnmircyl i ndel? By means of this arr t,
the transl ati o may cause 1@ SHEET HAS BEEN “

REPLACED

automated.

3. An apparatus as claimed in Claim 1, wherein said
suppofting device, said'trénslational device, said
dfopping device, said lifting device, said pusher and-
5 said turn-over device may be hydraulically or

pneumatically actuated.

This Sheet Has Been Re{ilaced
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t he, support platform 14 to displace to the left or right. In addition, a

plurality of containers 16 are spaced thually apart fr _ﬁjg¥ﬁffjgfq¥
the feed platform 12. The shape of these containers 14rﬁg§§%g%y @%ﬁ? I

on the shape of the workpieces they are designed to hofLd_ ARE
preferred enbodi nent, the containers 16 are configured to hold plate-Ilike
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cyclic.one which will be described in detail hereinbel ow VWth reference to
Figs. 1 and 2, a dropping device 17 i-s_di sposed at a froi 0, '
platform 12 for receiving containers 18 conveyed al ong Iqmnynnﬁﬁmﬁﬁw
2 and from whi ch wor kpi eces deposited therein have bee rennwgwtk@i@he
turn-over device 3-and dropping the containers 16 ont

1. The droppi ng device 17 may be hydraulically or pneumatically

ctlon
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actuated and is capable of upward and-downward novenent. Additionall a
hydraulic or pneumatic lifting device 18 is disposed atfa 0 '
feed platform12 for lifting the contalhers 16 onto th
The | oadi ng section 2 mainly consists of an el ongated |

mounted across a frame and its | ength matches that of the platforn112
The | oadi ng section 2 further includes a hydraulic or
I | ONOIl
i ' <
32 v 3 41
3
3 43
o _ 42
34 e /
23 .  — —

FIG.3

Thi 8. Sheet Has” Bebn Rei

IIIIIHIIIH i




5 pneumati c pusher 22 | ocated above and to one side of the I|ft|ng devi ce

18 and may advance or w thdraw as contrfﬂl ed by the hyd
actions. The turn-over device 3 is shown in Fig. 3 and
turn-over axle 31 pivotally connected to a turn-over neg

turn-over neans 32 is actuated

my
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by a motor which may rotate through a predeternmined angle and is connected

to an extendi ble turn-over shaft 33 at 91gs front end. l - OVer—sh
33 is in turn connected to a turn-over suction disk 3 P tﬁﬁ§“§?§56@
FEPHAGHP ng

thereon a nmultiplicity of suction holes and is connec -
device. Hence, when the turn- over shaft 33 is caused to extend, the
suction disk 34 may adhere to a workpiece which may turn therewith. The
cl anpi ng device 4 mainly consists ofagspracT

Aﬁ apparatus for clamping and conveying plate-like
workpieces includes a feeding,section consisting of a
feeding frame mounted on a movable feed platform and at,
5 least one suppofting_device disposed therebelow for
supporting or urging upwardly against the feeding frame,
the supporting device being connected to a support
platform which is in turn connected to a translational
device, the feed platforin having disposed thereon a
10 multiplicity of containers, a dropping device and a
lifting device being respectively disposed at both sides
of the feeding section; a loading section consisting of
an elongated load platform mounted across a frame and
located right above the feeding section, the load
15 platform equaling fo the feed platform in length and
having a pusher located to one side of the lifting
device; a turn-over device consisting of an axle
pivotaily connected to a turn-over means which is
actuated by a motor capable of rotating through a
20 predetermined angle, the turn-over means having an
extendible shaft disposed at a front end thereof, the
shaft being connected to a suction disk having suction
holes and being connected to a drawing device; and a
clamping device consisting of a multiplicity of clamping
25 pawls spaced equally apart from each other in a row and

capable of upward and downward displacement, and a clamp

This Sheet Has Been Rerlaced
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plural ity of clanping paw s 41 equally spaced apart fromeach other and__
capabl e of upward and downward novenent, and a cl anp sefu—"- APaD
forward and backward novement. Each dleanpi ng pawl 41 hg
end of the clanp seat 42 which points towards the turn-\
provided a pin 43. The clanmping pawls 41 are al so provid
correspondi ng pawl holes 44. Therefore, when a clanping pawl 41 is |owered,

‘the pin 43 wi || ggR¥e dapatled|oF  FoRFAFE " 8hd PARKVard Ui acement, the

clamp seat having one end thereof provided with a

multiplicity of pins which penetrate holes in the clamp

pavwls. , =

LTy



holes 44 so that legs of the clanping pawl 41 are separated, and when the
pin 43 withdraws, the |egs of 6 the cl anpi ng paw 4] [ Cclrose up ==
again. Operation of the apparatus of the invention wllj épicﬁg%}f*?iiibééwlﬁﬂ
maki ng further reference to the dra,lvvi ngs.

TITLE: APPARATUS FOR CLAMPING AND CONVEYING PLATE-LIKE

WORKPIECES

BACKGkOUND OF THE INVENTION
(a) Field of the Inventionﬁ -

The present invention relates to a clamping and
conveying apparatus, and more particularly to an
apparatus for clamping and conveying plate-like
workpieces.

(b) Description of the Prior Art:

In mechanical processing, especially in integrated
automatic processing operations, there are various kinds
of clamping and conveyance depending on the type of the
workpiece. Besides, prdcessing machinery and apparatuses
are usually made to order according to the actual
operation and job requirements.

Ih respect to conveyance, linear or cyclic
conveyance is the most commonly adopted method, in which
raw material or workpieces are fed in from one end of a
planar surface and discharged via the other end thereof.
As the conveyance operation is done on the same planar
surface, it is simple and does not require .much
equipment.

However, for some kinds of machine work or
processing~ope§§tibn, t?e workpieces have to be not only
conveyed on giplanafiéﬁrfa¢e but also.iifted to

different elevations, which hence requires : more



The lifting device 18 at the rear end of the appar
contai ner 16 discharged fromthe feed platform 12 & GRS P
t he | oadi ng section 2. The enpty container 16 is t ntghééég Ry p
22 onto the loading platform21. A workpiece is th Dg@t St M kéﬂ&% or
manual |y pl aced inside the container 18. The suctil —the
end of the |oading platform21 will then suck up the workpiece in the

container 16 nearest to jt, turn it over, and
complicated conveyance system.

In processing plate-like workpieces such as
integrated circuits or light emitting diodes which are
likely to have residual material deposited thereon og
adhered thereto, in order not to affect the product
quality, it is oftentimes necessary to remove the
residues. This is done by manually immersing the
finished products in certain kind of chemical. Such a
method is notlﬁery ineffective, and it is inefficient.
The reason why this method has been adopted for years is
that there is not an effective clamping and conveyance
system. This problem also exists in other fields, not
only in the electronics industry.

SUMMARY OF THE INVENTION

A primary object of the present invention is to
provide an apparatus for clamping and conveying plate-
like workpieces. |
BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and other features and advantages of
the present invention will be more clearly understood
from the following detailed description and the
accompanying drawings, in which,

Fig. 1 is a schematic. view of the apparatus of the
invention; |
Fig. 2 is a schematic view of a feeding device of the

apparatus according to the invention;
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carry it to the clamping paw 41. At this time, the clanmping paw 41 has
been owered and has its | egs separated by the pin 43.. _ Lece is
RebdabagE

pl aced between the I egs of the clanping pawl 41 an Eggﬁﬁgﬁy'once
the pin 43 is withdrawn. The cl anpi ng pawl 41 togetjher wth tﬁe wor Kpijece

I's then el evated to another | ocation for subsequent| cez i MARMOOR.
t he workpi ece i s sucked away fromthe container 16 95@'"z§&£gﬁiﬂl
the thus enptied _

Fig. 3 is a schematic view of the turn-over and clamping

devices of the apparatus according to the invention;
Fig..4 is a schematic view of the clamping pawl of the
apparatus according to the invention; and <
Fig. 5 is a schematic view illustrating the action of
the clamping device of the apparatus according to the
"invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

With reference to the drawings, the.apparatus
according to the invention essentially comprises a
feeding section 1, a loading section, a turn-over device
3, and a clamp device 4.

The feeding section 1 is located below the loading
gsection 2 and is consisted of a feeding frame 11 mounted
on a feed platform 12 capable of relative sliding
movement to the feeding frame 11. The feed platform 12
is in turn supported by at least a support device 13,
which may bé a hydraulic or pneumatic cylinder. The
support device 13 displaces upwardly to push the feed
platform 12 to disengage from the feeding frame 11 or to
lower the feed platform 12. .

The support device 13 is connected to a support
platform 14, which is in turn connected to a
translational device 15. The translational device 15
may be a hydraulic or pneumatic cylinder. By means of

this arrangement, the translational device 15 may cause



container 16 is received by the dropping device 17 which displ aces
downwardly to deposit the container 16 onto the feed_platform 12.
support device 13 then urges upwardly so that the t[??ﬁ?iiﬁ e
di spl aces forwardly causing an enpty container 16 F'-' o]

4 .

the support platform 14 to displace to the left or
right. In addition, a plurality of containers 16 are
spaced equally apart from each other above the feed
platform 12. The shape of these containers 16 may varw
depending on the shape of the workpieces.they are
designed to hold. In this preferred embodiment, the
contAiners 16 are configured to hold plate-like
workpieces so that they are designed to be slanting L~
shaped recesses. The feeding operation is an automatic
cyclic one which will be described in detail
hereinbelow.

With reference to Figs. 1 and 2, a dropping device
17 is disposed at a front end of the feed platform 12
for receiving containers 16 conveyed along the loading
section 2 and from which workpieces deposited therein
have been removed by the turn-over device 3 and dropping
the containers 16 onto the feeding section 1. The
dropping device 17 may be hydraulically or pneumatically
actuated and is capable of upward and downward movement.
Additionally, a hydraulic or pneumatic lifting device 18
is disposed at a rear end of the feed platform 12 for
lifting the containers 16 onto the loading section 2.

The loading section 2 mainlf consists of an
elongated loading platform 21 mounted across a frame and
its length matches that of the feed platform 12. The

loading section 2 further includes a hydraulic or



of the feed platform 12 to be discharged onto the Lifting device 18, and
the container 16 is then lifted to the |oading secl¥&iE ',:L wth

wor kpi ece.-
aut omat ed.

| at er al

The above-descri bed operation nay al so petf
In the present invention, the arrange
and a | oading section 2 disposed at different ele
conveyance of workpieces froma |ower position to

pneumatic pusher 22 located above and to one side of the
lifting device 18 and may advance or withdraw as
controlled by the hydraulic or pneumatic actions.

The turn-over device 3 is shown in Fig. 3 and-
includes an turn-over axle 31 pivotally connected to’ a
turn-over means 32. The turn-over means 32 is actuated
by a motor which may rotate through a predetermined
angle and is connected to an extendible turn-over'shaft
33 at its front end. The ‘turn-over shaft 33 is in turn
connected to a turn-over suction disk 34 which has
disposed thereon a multiplicity of suction holes and is
connected to a drawing device. Hence, when the turn-
over shaft 33 is caused to extend, the suction disk 34
may adhere to a workpiece which may turn therewith.

The clamping device 14 mainl_y consists of a
plurality of clamping pawls 41 equally spaced apart from
each other and capable of upward and downward movement,
and a clamp seat 42 capable of forward and backward
movement. Each clamping pawl 41 has two legs. At one
end of the clamp seat 42 which points towards the turn-
over device 3 is provided a pin 43. The clamping pawls

41 are also provided with corresponding pawl holes 44.

Therefore, when a clamping pawl 41 is lowered, the pin

43 will move forwardly to penetrate one of the pawl
holes 44 so that legs of the clamping pawl 41 are

separated, and when the pin 43 withdraws, the legs of



di spl acenent of the | oading section 2 and the turn- over_deV|ce 3 as mell as
the picking and I owering actions of the turn-over de rk; STTE -

invention to be enployed in various processing operafi g,
pai nt spraying, electrolysis, washing, g mersion, etf. Zq?qﬂgg tihe
I nventi on does not occupy space and nmay be aut onat edjit %awem~ ....... /]

Al t hough the present invention has been illustrated and desc&rT etk
reference to the preferred enbodi ment
the clamping pawl 41 will close up again.

Operation of the apparatus of the invention will be
described by making further reference to the drawings.
The lifting device 18 at the rear end of the apparatus.
receives an empty container 16 discharged from the feed
platform 12 and displaces upwardly to the loading
section 2. The empty container 16 is then pushed by the
pusher 22 onto the loading platform 21. A workpiece is
then automatically or manually placed inside the
container 16. fhe sucﬁion disk 34 at the front end of
the loading platform 21 will then suck up the workpiece
in the container 16 nearest to it, turn it over and
carry it to the clamping pawl 41. At this time, the
clamping pawl 41 has been lowered énd has its legs
separated by the pin 43. The workpiece is placed
between the legs of the clamping pawl 41 and held fast
thereby once the pin 43 is withdrawn. The clamping pawl
41 together with the workpiece is then elevated to
another location for subsequent processing work.

After the workpiece is sucked away from the
container 16 by the suction disk 34, the thus emptied
container 16 is received by the dropping device 17 which
displaces downwardly to deposit the container 16 onto
the feed platform 12. The support device 13 then urges
upwardly so that the tramslational device 15 displaces

forwardly causing an empty container 16 at the rear end



thereof, it should be understood that it is in no way
details of such.enbodi ment but is capable of numerous
t he scope of the appended cl ai ns. What is clained

of the feed platform 12 to be discharged onto the
lifting device 18, and the container 16 is then lifted
to thé loading section 1 for receiving a workpiece. The
above-described operation may also be programmed ande
automated.

In the present invention, the arrangement of a
feeding sectioﬁ 1 and a loading section 2 disposed at
different elevations facilitate conveyance of workpieces
from a lower position to ah upper position. The lateral
displacement of the loading section 2 and the turn-over
device 3 as well as the picking and lowering actions of
the turn-over device 3 enable the invention to be
employed in various processing operations such as
coating, paint spraying, electfolysis, washing,
immersion, etc. In addition, the invention does not
occupy space and may be automated to save labor.

Although the present invention has been illustrated
and described with reference to the preferred embodiment
thereof, it should be understood that it is in no way
limited to the details of such embodiment but is capable
of numerous modifications within the scope of the

appended claims.
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1. BAn apparatus for clamping and conveying plate-like
workpieces comprising:

a feeding section consisting of a feeding frame mounted,
on a movable feed plagform and at least one supporting
device disposed therebelow for supporting or urging
upwardly against said feeding frame so th&t said feed
platform may disengage from said feeding frame, said
supporting device having a rear end thereof connected to
a support platform which is in turn connected to a
translational device, said feed platform having disposed
thereon a multiplicity of containers spaced equally
apart from each other, a dropping device capable of
upward and downward displacement being disposed at a
front end of said feeding section, and a lifting device
capable of upward and downward displacement being
disposed at a rear end of said feeding section;

a loading section consisting of an elongated load
platform mounted across a frame and located right above
said feeding section, said load platform having a length
equivalent to that of said feed platform, said lo?ding
gsection further having a pusher located at a rear end
thereof to one side of said lifting device;

a turn-over device consisting of a turn-over axle
pivotally connected to a turn-over means which is

actuated by a motor capable of rotating through a
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predetermined angle, said turn-over means having an

extendible turn-over shaft disposed at a front end
thereof, said turn-over shaft being connected to a turn-
over suction disk having a multiplicity of suction holes
and connected to a drawing device; and

a clamping device consisting of a multiplicity of
clamping pawls spaced equally apart from each other in a
row and capable of upward and downward displacement, and
a clamp seat capable  of forward and backward
displacement, said clamp seat having one end thereof
pointing towards said turn-over device, said end being
provided with a multiplicity of pins matching said
clamping pawls in number, said clamping pawls each
having a plurality of pawl holes for passage of said
pins; wherein

an empty container discharged from said feed platform is
lifted up to said loading section and is pushed by said
pusher along said load platform for receiving a
workpiece which is then sucked away from said container
by said suction disk of said turn-over device and is
held by said ciamping device, and said containgr is
received onto said dropping device which deposits said

container back onto said feed platform.

2. An apparatus as claimed in Claim 1, wherein

operations of said apparatus may be programmed and




equivalent to th d platforn1 sai d | oadi ng section further
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connected to a turn- over means which is actuated by
rotating through a
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automated.

3. An apparatus as claimed in Claim 1, wherein said
suppofting device, said translational device, said
dropping device, said 1lifting device, said pusher and-«
said turn-over device may be hydraulically or

pneumatically actuated.
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di spl acenent, said clanp seat having one end thereof pointing towards said
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wor kpi.ece which is then sucked away from said container by said suction

di sk of said turn-over device and is held by said clanping deV|ce and sai d
container is received onto said dropping device whi g%
cont ai ner back onto said feed platform 2. An app rEEHbFVﬂﬁhﬁTﬁﬁhEa n
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automated. 3. An apparatus as clainmed in Caim1l, wherein said supporting
devi ce, said translational device, said dropping device, said |ifting
devi ce, said pusher and said turn-over device may be ;
pneumati cal | y actuat ed.
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APPARATUS FOR CLAMPING AND CONVEYING PLATE-LIKE WORKPIECES

ABSTRACT
An apparatus for clamping and conveying plate-like

workpieces includes a | feeding_sectioﬁ consiéting of a

feeding frame mounted on a movable feed platform and at,
least one supporting device disposed therebelow for

supporting or urging upwardly against the feeding ffame!

the supporting device being connected to a support

platform which is in turn connected to a translational

device, the feed platforin having disposed . thereon a
multiplicity of containers, a dropping device and a
lifting device being respectively disposed at both sides

of the feeding section; a loading section consisting of

an elongated load platform mounted across a frame and
located right above the feeding section, the load
platform equaling to the feed platform in length and
having a pusher located to one side of the 1lifting
device; a turn-over device consisting of an axle
pivotally connected to a turn-over means which is
actuated by a motor capable of rotating through a
predetermined angle, the tﬁfn—over means having an
extendible shaft disposed at a front end thereof, the
shaft being connected to a suction disk having suction
holes and being connected to a drawing device; and a
clamping device consisting of a multiplicity of clamping
pawls spaced equally apart from each othein i

capable of upward and downward displacemen:
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seat capable of forward and backward displacement, the
clamp seat having one end thereof provided with a

multiplicity of pins which penetrate holes in the clamp

pawls.
(

FIGURE 1



