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“This invention relates to an arrangement fer rmmevably |

holdmg fiat in a fixed position without permanent stretch-
~ ing large area or endless sheets or webs of very thin pli-

able dry gas impervious material of film thickness and

- particularly to special vacuum holdmﬂ' apparatus for the
- purpose.
The use of thin phable sheet material such as pelyvm y1

alcohol, cellulose acetate, polyethylene and the like hav-

ing a thickness of only about 0.003" or less is currently
common in packaging, and the speedy handling of large
area individual sheets and endless webs of this relatrvely
[imp meterral has presented prebleme difficult of solu-

tion.

- The present invention is concerned with the holding of -
. such material for a short time in a fixed position where

* it must be maintained exactly flat over a desired a1 ‘ea Or
surface without permanent stretching by some quickly
‘applied and releasable arrangement that will not damage

the material, and it provides a special vacuum locking

‘arrangement whereby. the sheet periphery is instantane-

ously locked upon a support and just as quickly released
when desired. For handling water soluble films the ap-
paratus must be moisture-free.

"~ Vacuum hoiding supports for fairly thin sheets and ehe-
tographic films for example have long been known, but
the present invention provides a novel vacoum holding
arrangement that is peculiarly adapted to the high speed

handling of large areas of very thin limp pliable sheet ma-

- ferial. Mechamcal and adhesive types of devices for
holding such material are usually too slow in action for
high speed ha,ndhng besides the danger of possrbly injur-
 ing or marring the delicate sheeting. -

It is the major object of the invention to prowde a

“novel unifermly acting vacuum hold down arrangement
for quickly peripherally locking and releasmg large areas
of very thin dry pliable sheet material in fixed flat wrinkle-
free condition without permanent stretching.

Another object of the invention is to prevrde a novel

uniformly acting vacuum hold down arrangement for
‘locking large area thin p11ab1e sheet material in fixed
position over a surface which is grooved adjacent all or
~ part of the periphery of the sheet -and the. groevmg 18
 connected to a suitable source of vacuum. -

A further object of the invention is to pr 0V1de a nevel'
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FIGURE 3 is an enlarged ﬁragmentary end view in
section at a suction port on line 3—3 of FIGURS 1
larlher siowing the mveniron, |

FIGURES 4 and 5 are views like FIGURES 1 and 2

respectively showing another embodiment of the inven-
tion where the t}:un sheet 18 lecLed over a centmueus

flat surface;

FIGURE Sa is a fragmentary section on line Sa—35a
of FIGURE 4 showing a de:.aﬂ of the wire holdmg
means;

FIGURE 6 dlagrammatically 111ustrales a use of the

- invention; and

FIiGURE 7 is a generally perspectwe ViIEW showmg
the invention applied to a cylinder. |

Referring to FIGURES 1-3 an elong oated transparent
web 11 of thin pliable plastic sheet material is illustrated -

 with a portion of its length overlying the rigid base 12

~of a vacuum hold down assembly 13.
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In practicing the
invention according to its preferred embodiment, it 1S
required to handle film thickness sheets or webs only
about 0.003 inch thick of a water soluble material such -

- as peiyvnryl alcohol currently used for premeasured pack-

40

o0

 parallel transverse grooves 19 and 2.

 aging of detergents and the like, so that the package and

contents may be thrown into the water and the contents

dispersed when the film dissolves. |

Base 12 is of the type having a hor1z,ental smooth top
web supporting surface 14 lying in a plane around a
reetarlgular ceniral recessed portion 15, Base 12 which
is made of metal or some other hard substance is formed -
on surface 14 with grooving coupled to a source of vac-
num. In this embodiment the grooving 16 1s continuous
all around the recessed portion 15, with parailel side
grooves 17 and 18 connected at their adjacent ends by
In some forms
of the invention only side. grooves 17 and 18 constitute
the grooving.

‘Grooving 15 1s relatwely shallew and preferably Wlder

' than it is deep.

- Below the level of grooving 16, base 12 is formed Wlth
a continuous suction conduit rnamfeld 22, which extends

all the way around recessed portion 15 in a closed leep
“preferably parallel to and a few inches below the grooving

16. At one corner a pipe 23 is connected into the con-
duit manifold .and leads to a sultable source of Vaeuum

- (not shown).

A series of spaced vertical passages 24- emnect the
conduit manifold 22 to the grooving 16, and each passage
enters the bottom of a groove through a port opening

25 which has a diameter much less than the width of the

groove, Where only side grooves 17 and 18 are em-

" ployed the manifold is connected to both side grooves.

uniformly acting vacuum hold down arrangement . for "

" large area thin pliable gas impervious sheet material such
‘as a sheet of cellulose acetate, polyethylene or like plastic
of substantially film thwknese wherein the surface under-
lying the sheet is grooved adjacent all or part of the

* sheet material periphery with a source of vacuum con-
. nected to spaced ports opening into the groove, and spe-
cial means such as a wire or other stop element or ele-

~ ments in the grooving prevents the material from being
~drawn into. the grooving sufficiently to block the ports

~ without interfering with uniform anpheatren of suction
- to the sheet all along the grooving. -

~_ Further objects of the invention will appear as the de- -

o SCI‘lpthIl proceeds in -connection with the appended__;

'- clarms and the annexed drawings wherem N
FIGURE 1 is a top plan view partly broken away

showing the invention in a preferred embodiment;

- FIGURE 2 is an end- elevation in section on line 2—2

of FIGURE 1 shewmg the suctmn pert and trap WIre

detail; =~
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- As shown in FIGURE 1, the transverse width of base

surface i4 is about equal to the width of the sheet ma-
terial 11 which extends over and bridges both parallel

side grooves 17 and 18. Also the sheet material 11 ex-

“tends over both tr ansverse greoves 19 and 21 so that it
| covers all of grooving 16. |

For speedily locking the sheet materral te base 12 Suc-.
tion is applied to manifold 22 thmugh fitting 23, and since
sheet material 11 is gas 1mperv10us this draws the ma-
terial tightly agamst surface 14.  As shown in FIGURE
3, the sheet regions above the grooving are pulled down-

o wardly into the groove as indicated at 26 with a force
“sufficient to draw the sheet material tight between the

orooving sides but not sufficient to permanently sireteh

~ or rupture the thin material.

70

18 no leakage to the. groovmn-

It will be noted, as shown in FIGURE 3, that the de-
pr ssed shest regions 26 drawn into the grooves sealingly
engage the side edges of the grooving, so that the full
suction force is aeplred to the sheet material 11 and there
In order to insure uniform
holding all along the grooving it has been found desirable,
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'and-.mually- neeeseary,-to insure that the depressed- ma-

terial regions 28 are not drawn into covering relation with

the poris 25.

- Wire 27 is prefel ably removable from the groov:mg for

cleaning both the wire itself and the grooving. In one

To avoid this the invention pmwdee stop
means which in this embodiment is a commueus wire 27

removably extending along:the bottom of grooving 16
usually extending across the tops of all of the ports 25,

.. o

- a
Whllu the mvenhon has been described in the foregoing

embodiments as for holding thin sheets or webs upon flat
surfaces it is equally applicable to curved surfaces such

as.cylinders for example .as dlaﬁrammatlealiy shown in

FI1GURE 7 wherein the cylindrical roller 37 is formed on -
its surface with grooving comprising paraliel side grooves

38 and 39 adapted to underlie the edge regions of the thin

- film thickness web 11. In this embomment the grooving

‘torm of the invention reverse lateral bends 29 are in-

tegrally formed in the wire. Beands 29 are of such lat-
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‘eral dimension as to have press fit within the groove and
thereby provide a friction lock for removably maintaining -

- the wire in the grooving and at the same time centering -
Any suitable number
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~ the wire with respect to the ports.
of bends 29 may be prewded

Thus as the material is drawn into the greevmg at 16

it encounters the stop wire and cannot seal around ports
25.

with the application of suction to the grooving. Where
film having only 0.003" thickness is handled, it is pre-

In practice wire 17 is of much smaller diameter than :
port 25, so that the wire stop itself does not interfere -
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ferred to make grooving 16 about 34s” to 32" deep and

‘employ a ¥45”" diameter stop wire. The grooving is about
twice as wide as it is deep, aed ports 25 are of larger
diameter than the wire.

-~ By thus providing stop means to prevent the sheet

the parallel side grooves 17 and 18 as pointed out above,

and in such case the transverse pull on the sheet material
exerted by the side grooves is adequate for holdmg the

sheet immovable for a desired operation.

FIGURES 4 and 5 show another embodiment whmh is

. 1&-:
- terial from closing suction ports 25, the invention insures
~ that a uniform suction force is exerted on the sheet ma- .
- terial 11 all along the grooving 16. If one or more ports
~are biocked the pressure distribution may be uneven -and
‘the flimsy material could wrinkle as it is locked to the base. -
- For some purposes the grooving may consist only of

must be partitioned . longltudmally because. the web 11
dces not extend around the entire periphery.  As shown
in FIGURE 7 partitions 41 extend . ent1re1y across and
block the gr ooves at intervals, and stop wires 42 extend
betwe en the partitions about suction ports 43. For ex-
ample in one formthese partitions may be tlght g“oove
ﬁlhng blocks 41 wherein a flexible continuous wire 42
is imbedded removably inserted into the grooves, the

wire permitting the necessary flexure to extend around the

cylinder.

Suction may_ be applied through a ‘suitable

- coupling attached to the end shaft 44 of the cylinder and

connected- th_rough axial passage 45 and’ smtable internal
passages to the ports 43,

The invention may be embodied in oth T speezﬁe forms
mthout departing-from the. spirit or essential character-
istics thereof.. The present - embodiments are therefore

5 to ‘be considered in all respects as illustrative and mot

- restrictive, the scope of the invention being indicated by
- the appended claims rather than by the feregemg deserlp-

30

il
o

similar to FIGURES 1-3 as indicated by parts having the .
same reference numerals, one difference here being that

the horizontal smooth top surface 28 of the base con--
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tinuously underlies the sheet material 11. The grooving,

manifolding and sheet stop arraﬂgements are essentially

the same, except that, as shown in FIGURES 4 and 5q, |
the removable friction. mterloek_betwee_n the stop . wire and -

- the wire 27 may comprise one or more-pads 30 of friction
~material such as rubber or a suitable plastic molded upon -

the wire 27 and press ﬁtted imto grooving 16. This also

centers the wire above: the ports 25.

Also while these -

pads may divide the grooving by longitudinal partition-

- ing they do not prevent substantially uniform appheatmn -.

: of stction: all along the film edges.

50

Alternatively wire 27 may be sp ot anchored by ad-~

~ hesive attachment to the bottem of greevmg 16 betweem.. .-

ports 25.

While in the abeve embodunems- sheet-:materlal-:ll is

illustrated.in the form of a continuous web, the invention

is of course equally applicable to: holding large area
sheets of the material on the base provxded each sheet'

covers the suction grooving.

- FIGURE 6 shows a usage of the mventmn whe:rem con-.
.tlnuous webs 31 and 32 of thin pliable thermesplastze »
‘material like that at 11 are .drawn off reels 33 and-ﬁd o
and guided over base 12. The lowermost sheet 31 is in-

termittently moved by feed rollers 35 the length of base

12 to feed both webs, and then the lowermost sheet 31
is locked to the base by the above-described suction hold
down. The upper web will then lie flat on the lower web,

possibly by electrostatic attraction, Then the gang heater

36 descends to weld certain web regions in a pattern, se-
| 1 a longitudinally
- tubular structure and imparting transverse welds for sep-
This mode of holding thin thermo-

plastic webs for heat welding has proved particularly.

curing the web edges together to for

~arate compartments.

valuable where the web mateual has a dissolving cyele‘__.

- ef su; seconds or Iess
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tion, and all changes which come- within the meaning and

‘range of equivalency of the elalms are therefore Inteﬂded

te be embraced therein.. -

What is elalmed and desu'ed te be seeured by Letters
Patent 1S: '

1. A vacuum holdmg suppolt fer thm pha‘vle ges 11~

- pervious sheet material comprising means on said support
5 defining a surface for underlying said sheet material, groov-
- ing in said surfaee «connected to a source of vacuum

threugh portmg opening into-said grooving whereby suc-

‘tion applied through said porting draws said shest ma-

terial against said surface, and . means in said grooving
blocking entry of said sheet material into said- nreavmg
sufficiently to block said porting whereby suction is main-

. tained substantially along the length of said grooving,

2. A vacuum holding eupeort for thin pliable gas m-

pervious sheet-material ‘comprising means.on said support

deﬁnmg a surface for underlying said sheet material, groov-
ing in said surface adjacent the periphery of said sheet
material, suction. -manifold means on said- support con-
nected to said’grooving by passages ending in spaced ports
along the bottom of the grooving, whereby suction applied

through said ‘manifold ‘means draws permheral portions

of said sheet material into said’ grooving -and locks the

sheet materlal upon sald surface, and stop means in said
greovmg ‘preventing said sheet material- drawn lnto ﬂ:le

-~ grooving from blocking any of said ports.

3. In the vacuum holding euppert deﬁned in elann 2,

" said stop means comprising means in said ‘grooving brldg-

ing said ports but not closing them:;

4, In the vacuum heldmg eupport deﬁned in elalm 3,
said ‘means in the grooving comprising, ‘wire means of
smaller transverse dimension than the . ‘ports extendmg{ |
aleng the - grooving and-across the ports.

5. In the-vacuum holdmg suppert deﬁﬂed 111 elalm 2
said grooving being continuous.

6. In the vacuum holding support deﬁned in elaml 2,

- said manifold means being a continuous conduit in said

_support havmg a ceuleg for eonneetzon to a source. of
vacuum, -

7. In the vacuum holdmg Sllppﬂ't deﬁned m elalm 2,

- "said stop means" havmg Temovable: fnetlenal 111te1'10ck_

"o with said -groeving.

8. In the Vacuum holdmg suppert deﬁned in elazm 7
said stop .means being a wire lying . along. said groove.
formed with at least one: lateral bend sectmn fI'ICthIlaH}f”
engaged. within'said greeve T S

9 In the vacuum heldmg suppert deﬁned 111 elalm 7,




‘said stop means being a wire lylnﬂ along said groovmg
and comprising friction pads nounted on sald wire and
press fitted into the grooving.

10. A vacuum holding support for large areas of ve1y
thin pliable limp sheet plastic material comprising means

. on said support defining a flat surface for underlying said

sheet material, grooving in said surface for peripherally
underlying at least two opposed side regions of said ma-
terial, said grooving being relatively shallow in compari-
son with its side edges, suction manifold means on said
support, a plurality of passages between said suction mani-
- fold means and said grooving ter rinating in spaced ports
along the bottom of said grooving, said material being
‘drawn into said grooving when suction is applied to said
manifold but mamtammg bridging sealing relation across.
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said grooving, and means in said grooving for preventing

- entry of said sheet material into said grooving sufficiently
~ to block said porxts. - |

10

- 11. In the vacuum holdmg support defined in claim 10,
said last means being a wire extendmg alang the bottom

of said groovmg
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