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[5 7] ABSTRACT 

Relative displacement, at a working site, between first 
and second webs of material in face-to-face contact at 
that site is inhibited by selecting the first web to be of 
smaller surface area than the second at the site and by 
establishing thereat a reduced pressure adjacent that 
face of the first web which is away from the second 
web, thereby causing the second web to be drawn 
against the ?rst web at the working site. 

11 Claims, 4 Drawing Figures 
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HANDLING WEBS or MATERIAL 

The present invention relates to the handling of webs 
of material and can be applied to processes in which an 
extended web of material is fed continuously or inter 
mittently to a given site at which successive lengths of 
the web are subjected in turn to an operation of some 
kind. In co-pending British Patent application No. 
8469/72, for instance, there is disclosed a method of 
performing a succession of stencil-cutting operations 
on respective lengths of stencil sheet material drawn off 
in succession from a continuous roll thereof to a prede 
termined stencil-cutting site, each of the lengths being 
removed from the stencil-cutting site, after having been 
there subjected to such an operation, to leave the site 
free for the next length. Thus a stencil-cutting opera 
tion is being carried out in turn on successive lengths 
of what is effectively a stencil sheet web. The stenci1~ 
cutting operation’may be an “internal stencil-cutting” 
process in which a length of the stencil sheet web is ar 
ranged in substantially cylindrically-curved manner 
and an electrical stencil-cutting stylus is rotated, about 
the axis of curvature of the cylindrically-curved length 
of the web, so as to cut into the inwardly-looking face 
of this length of the stencil sheet web. Successive 
lengths of a stencil sheet web can be held in the re 
quired cylindrically-curved disposition for internal 
stencil-cutting by being held against the internal sur 
face of an unclosed cylindrically-curved support, here 
inafter referred to as a cutting cylinder. To hold such 
a length of the web against the internal surface of the 
cutting cylinder, the cylinder can be provided with per~ 
forations arranged so that the establishment of a region 
of reduced ?uid pressure externally of the cutting cylin 
der causes the length of web to be sucked against the 
internal surface of the cylinder so as to assume the cy 
lindrical shape thereof. Usually, when a stencil sheet is 
cut a backing sheet is provided adjacent thereto, the 
combination of stencil sheet and backing sheet being 
known as a stencil blank. Accordingly, respective 
lengths of stencil sheet material and backing sheet ma 
terial can be simultaneously drawn off from separate 
reels or rolls of stencil sheet material and backing sheet 
material, respectively, and drawn together into the in 
terior of the cutting cylinder of an internal stencil 
cutting apparatus, so that within the apparatus the sten 
cil sheet web and the backing sheet web combine to 
form a length of stencil blank. Whereas a'single web 
can be successfully fed around the internal surface of 
the cutting cylinder, the presence of an additional adja 
cent web gives rise to problems associated with relative' 
movement between the two webs; for example, pucker~ 
ing and creasing of the webs may occur. While the 
lower web will be sucked against the internal surface of 
the cutting cylinder, the same will not be true of the 
upper web. 
Combined webs are employed in various office and 

industrial printing machines and other web-handling 
‘machines. Continuous stationery machines, for exam 
ple, may deal with combined webs consisting of two or 
more component webs capable of displacement rela 
tive to one another. Combined webs may of course 
comprise adjacent webs of different thickness which 
may or may not be of the same material. Typically, the 
web material may be paper, foil, or plastics strip or tis 
sue, or a combination of such materials. 
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2 
Conventionally, the conveying from one site in a ma 

chine to another of successive lengths of combined 
webs has been achieved with the aid of sprocketed 
transport rollers which locate the various component 
webs relative to one another by means of sprockets 
adapted to engage in suitably positioned perforations 
provided along the edges of the webs. Difficulties may 
arise, however, where one or more of the component 
webs is composed of a weak material. Alternatively, ad 

10 jacent webs in a combination of webs can be crimped 
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together along one or both of their edges at the location 
where the component webs ?rst meet in the relevant 
machine. In this case, however, it may be necessary to 
separate the crimped webs as a ?nal operation at the 
output end of the machine, and accordingly provide 
means for the purpose. 

It is an object of the invention to provide a method 
and an apparatus whereby the relative positioning, at a 
working site, of two webs of material in face-to-face 
contact at that site can be controlled in a manner over— 
coming the disadvantages discussed above. 
According to one aspect of the invention, there is 

provided a method of inhibiting relative movement be 
tween ?rst and second webs of material that are fed to 
a working site at which the webs lie face to face, 
wherein the said ?rst web is selected to be of smaller 
surface area than the second web at the working site; 
and a reduced pressure is established, at that site, adja_ 
cent that face of the first web which is away from the 
second web; said reduced pressure acting on the sec 
ond web, to draw the second web against the ?rst web, 
by virtue of said smaller surface area. 
According to another aspect of the invention, there 

is provided an apparatus for controlling the positioning 
of first and second webs, compirising: 
web support means de?ning a working site at which 

respective lengths of the first and second webs are 
provided face to face, the ?rst web being of smaller 
surface area than the second at said working site; 

and pump means, in communication with said work 
ing site, for establishing a reduced pressure adja 
cent that face of the ?rst web which is away from ' 
the second web at the working site, said reduced 
ppressure acting on the second web, to draw the 
second web against the ?rst web, by virtue of said 
smaller surface area. 

The web support means of apparatus embodying the I 
invention may for example comprise a support member 
bounding the working site so as to provide thereat a 
support surface for the ?rst web, this member being 
provided with apertures which open into its support 
surface and are in communication with the pump 
means of the apparatus. 
So that the surface area of the ?rst web at the work 

ing site is smaller than the surface area of the second 
web at that site, the ?rst web may be provided with ap 
ertures through which the reduced pressure established 
adjacent to the outer face of the ?rst web at the work 
ing site can act on the second web so as to draw it 
against the ?rst web. Where apparatus embodying the 
invention has web support means comprising an aper 
tured support member such as mentioned above, the 
?rst web should be arranged so that the apertures 
therein are not in register with those of the support 
member. ’ 

Alternatively or additionally, the ?rst web may be 
made narrower than the second web so that the re 
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duced pressure can act upon lateral edge regions of the 
second web that extend beyond respectively adjacent 
lateral edges of the ?rst web at the working site. This 
action may be enhanced by the provision of web sup 
port means including wall means extending along and 
around mutually adjacent lateral edge regions of the 
respective webs at the working site, so that there is de 
fined between the wall means and the mutually adja 
cent lateral edge regions of the respective webs at least 
one passageway whereby air or other fluid in a region 
adjacent to that face of the second web which is away 
from the ?rst web can communicate with the region of 
reduced pressure established adjacent to that face of 
the first web which is away from the second web at the 
working site. Such wall means can additionally serve to 
guide the longitudinal motion of the webs at the work 
ing site when passing to or from the site. 
An apparatus embodying the invention may include 

web supply means for delivering respective lengths of 
the ?rst and second webs of material in succession to 
the working site, either continuously or intermittently. 
Where sufficient pressure is maintained between the 

adjacent webs in a method or apparatus embodying the 
invention, the two webs will register satisfactorily and 
exhibit a good resistance to displacement relative to 
one another but, at the same time, when the combined 
webs are fed to a location where there is no difference 
in pressure on the respective outer sides of the webs, 
the adjacent webs can be easily separated from one an 
other for passing on to different respective locations. 

It will be appreciated that the invention can be ap 
plied to a combination of more than two adjacent webs. 
Reference will now be made, by way of example, to 

the accompanying diagrammatic drawings, in which: 
FIG. 1 is a schematic radial sectional view of part of 

an internal stencil-cutting apparatus embodying the in 
vention for carrying out a method embodying the in 
vention, ' 

FIGS. 2a and 2b are respective schematic fragmented 
axial cross-sectional views of part of the apparatus 
when set up with two different forms of backing sheet, 
and 
FIG. 3 is a perspective view of part of the apparatus 

slightly modi?ed. 
In FIG. 1 there are shown a reel or roll 1 of stencil 

sheet material 1’ and a reel or roll 22 of backing sheet 
material 2'. The reels 1 and 2 are mounted rotatably 
with their axes parallel so that successive lengths of 
stencil sheet material 1 ’ and backing sheet 2' can be re 
spectively drawn off the reels 1 and 2 as a stencil sheet 
web 3 and a backing sheet web 4 onto a common feed 
in roller 5. The feed-in roller 5 extends along one side 
of an axially-extending gap 6 in a cutting cylinder 7 de 
fining a stencil-cutting site. The cutting cylinder 7 has 
radially extending holes 8 drilled therethrough, these 
holes being circumferentially distributed around the 
cylinder adjacent to its axial edge regions. At the top 
of the roller 5 the stencil sheet web 3 from the reel 1 
comes into contact with the backing sheet web 4 from 
the reel 2 and thereafter the two webs pass through the 
apparatus face to face. The webs 3 and 4 pass adjacent 
to one another into the interior of the cutting cylinder 
7 so as to follow the internal circumference of the cyl 
inder 7 until the adjacent webs emerge from the cylin~ 
der between two web drive rollers 9 and 10 extending 
along the other side of the axially-extending gap 6 in 
the cylinder 7. 
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4 
To hold the lengths of the backing sheet web 2 in the 

cylinder 7 in a cylindrical disposition, pump means 
comprising a vacuum blower 11 arranged externally of 
the cylinder 7 are employed to create a region of low 
pressure around the outside of the cylinder. Conse 
quently, air is sucked through the holes 8 from the 
space defined between the internal surface of the cylin 
der 7 and the outer surface of that length of the backing 
sheet web 4 which is within the cylinder. This length of 
the backing sheet web 4 is accordingly sucked against 
the internal surface of the cylinder 7 and so assumes 
the cylindrical shape thereof. The whole of the backing 
sheet web 4 from the reel 2 can be provided with re 
spective sets of perforations 14 (not seen in FIG. 1) 
along both edge regions thereof, thus making the sur 
face area of this web smaller than that of the stencil 
sheet web 3. In this case, these perforations are posi 
tioned such that they do not register with the holes 8 
in the cylinder 7 when any given length of the backing 
sheet web 4 is within the cylinder. Thus when the vac 
uum blower 1 1 is operating, air in the space de?ned be 
tween the adjacent lengths of the stencil sheet web 3 
and the backing sheet web 4 within the cylinder 7 is 
sucked out through the holes in the backing sheet web 
4 into the space defined between the internal surface 
of the cylinder 7 and the backing sheet web 4. Hence, 
the length of the stencil sheet web 3 within the cylinder 
7 is sucked against the adjacent length of the backing 
sheet web 4 as the latter is sucked against the internal 
surface of the cylinder 7. The degree of vacuum 
achieved with the vacuum blower 11 is sufficient for 
the adjacent lengths of the webs 3 and 4 to remain con 
strained into the cylindrical shape of the internal sur 
face of the cutting cylinder 7 as the web drive rollers 
9 and 10 are operated to draw the adjacent webs 3 and 
4 out of the cylinder 7. Thus as one length of the web 
3 and an adjacent length of the web 4 are extracted 
from the interior of the cutting cylinder 7, a succeeding 
length of the web 3 and a corresponding length of the 
web 4 are drawn together over the roller 5 into the inte 
rior of the cylinder 7 so as to occupy the respective dis 
positions previously occupied by the adjacent extracted 
lengths of the webs 3 and 4. The small arrows seen in 
FIG. 1 illustrate the direction of air flow, the larger ar 
rows indicating the direction of web movement. 
With adjacent lengths of the webs 3 and 4 held 

against one another in cylindrically curved disposition 
within the cylinder 7, a stencil cutting operation can be 
performed. For this purpose, an electrical stencil 
cutting stylus (not shown) mounted with the cylinder 
7 so as to rotate about the axis thereof is made to tra~ 
verse axially of the cylinder as it rotates therewithin ad 
jacent to the inner surface of the length of the stencil 
sheet web 3 within the cylinder. The degree of cutting 
effected by the stylus, at any point on this length of the 
stencil sheet web, through the stencil sheet web is con 
trolled in accordance with the degree of “blackness" of 
the corresponding point of an original the image of 
which is to be reproduced in the stencil sheet web. The 
greater the “blackness" at a point of the original, the 
greater the quantity of material removed from the sten 
cil sheet web 3 at the corresponding point thereof. 
After a stencil-cutting operation, the adjacent lengths 

of the webs 3 and 4 can be drawn out between the roll 
ers 9 and 10. Once past the rollers 9 and 10, the two 
webs 3 and 4 can be separated from one another since 
they are no longer held together under the action of dif 
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ferential pressure. As an alternative to passing the re 
spective lengths of the webs 3 and 4 together between 
the rollers 9 and 10, the backing sheet web 4 may be 
arranged to pass alone between the rollers 9 and 10 
while the stencil sheet web is diverted along a path ex 
tending over and above the rollers 9 and I0, separtion 
of the two webs in this case taking place before entry 
of the backing sheet web between the rollers 9 and 10. 
Once separated from the previously adjacent length of 
backing sheet web 4, a length of cut stencil sheet web 
3 can, for example, be directly fed onto a duplicator 
drum and then severed from the rest of the stencil sheet 
web 3 if it has not already been so, while the corre 
sponding length of the backing sheet web 4 may be fed 
into a disposal bin. 
So that the two webs 3 and 4 are held together with 

sufficient pressure, the stencil sheet web 3 and the 
backing sheet web 4 must initially be in sufficient prox 
imity to one another to allow the establishment of a 
suitable degree of vacuum between them. For this pur 
pose, as seen in FIG. 2a, two guides 12 are respectively 
provided at the opposed axial edges of the cutting cyl 
inder 7. The guides 12 are in the form of circumferen 
tially extending end caps adapted to restrict movement 
of the stencil sheet web 3 and the backing sheet web 4 
radially away from the internal surface of the cutting 
cylinder 7 as well as axially over that surface and to de 
fine respective air-?ow passageways around the pairs of 
mutually adjacent lateral edge regions of the webs 3 
and 4. Typically, the thickness of the backing sheet web 
will be of the order of 0.0035 inches and the thickness 
of the stencil sheetweb of the order of 0.0023 inches, 
in which case the radial gaps 13 between the guides and 
the respective radially opposed inner surface portions 
of the cutting cylinder 7 can appropriately be of the 
order of 0.015 inches. The exact size of these gaps is 
not critical, but the adjacent lengths of the stencil sheet 
web 3 and the backing sheet‘ web 4 should always be 
sufficiently close to one another to allow a sufficient 
degree of vacuum to be established between them. The 
guides 12 extend axially over the edge regions of the 
combined webs 3 and 4 for about half an inch at each 
edge; again, however,.this is not a critical dimension. 
The holes 8 provided in the cutting cylinder 7 and the 
perforations l4, staggered relatively to the holes 8, pro 
vided in the backing sheet web 4 are arranged so as to 
lie outside the area traversed by the electrical stencil 
cutting stylus during a cutting operation since, other 
wise, these holes and perforations might show up in the 
eventual stencilcopy. A sufficient vacuum pressure to 
obtain adequate location of the webs 3 and 4 is in the 
region of 1.5 to 3.5 cm of mercury; to achieve this, it 
is sufficient for the vacuum blower 11 to be a conven 
tional centrifugal exhauster. 

Instead of providing the backing sheet web 4 with > 
perforations 14 as illustrated in FIG. 2a to ensure that 
the surface area of this web is smaller than that of the 
stencil sheet web 3, the backing sheet web 4 may be 
narrower than the stencil sheet web, as illustrated in 
FIG. 2b which, in other respects, resembles FIG. 2a. 
With the backing sheet web 4 narrower than the stencil 
sheet web 3 the lateral borders of the stencil sheet web 
are subjected to the suction effect sufficiently for the 

v stencil sheet web to be held against the backing sheet 
web as the latter is itself held under suction against the 
internal surface of the cutting cylinder 7. 
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It will be appreciated that the guides 12 are not 
strictly necessary in either of the cases illustrated in 
FIGS. 2a and 2b to achieve the desired retention of 
both webs in the cutting cylinder 7 under the suction 
effect produced by the blower 11. The presence of 
these guides 112, however, enhances this effect and, 
also, in addition to preventing lateral displacement of 
the webs 3 and 4 in the cutting cylinder 7, inhibits pull 
ing of the webs 3 and 4 away from the internal surface 
of the cutting cylinder 7 when fresh lengths of the webs 
are being drawn into the cylinder. 
The arrows in FIGS. 2a and 2b indicate the direction 

of air flow during operation of the blower 11. 
In FIG. 3, parts already described are respectively de 

noted by the same reference numerals. For conve 
nience, the reel 2 has been omitted. To assist in the 
meeting of the stencil sheet web 3 with the backing 
sheet web 4i at the roller 5, an additional roller 5’ is pro 
vided adjacent to the roller 5 and parallel thereto, both 
of the component webs being fed in between the two 
rollers 5 and 5'. The arrows shown in FIG. 3 indicate 
the direction of movement of the parts concerned. 

In applying the present invention to a combination of 
more than two adjacent webs, suitably positioned per 
forations may be provided along all but that web which 
is most remote from the region of reduced pressure, 
these perforations preferably being located along the 
outer edge regions of the webs concerned. The perfora 
tions in each ‘perforated web should be staggered rela 
tive to the perforations in the or each adjacent perfo 
rated web in such a way as to ensure that air is sucked 
from between each adjacent pair of webs. Alterna 
tively, where a combination of more than two adjacent 
webs is involved that web which is closest to the region 
of reduced pressure can be narrower than the adjacent 
web, which in turn should then be narrower than the 
next web, and so on. It is of course, necessary for the 
various component webs to be sufficiently dense and 
non-porous tr allow an adequate degree of vacuum 
pressure to be maintained to prevent slipping between 
the layers. 
Although the drawings illustrate a case in which the 

component webs originate from separate sources and 
are drawn'adjacent to one another at a location re 

moved from those sources, it will be appreciated that 
the invention is equally applicable in cases where the 
webs originate from a common source. For example, 
the component webs may be respective adjacent but 
separable layers of a composite layered material wound 
on a reel or in a roll or extending as a belt, these layers 
remaining adjacent to one another throughout the han 
dling of the webs or perhaps being separated from one 
another at some locations and being brought together 
again at others. 

In a modified form of the illustrated apparatus, the 
roll 2 of backing sheet material 2' maybe replaced by 
a closed loop of backing sheet material 2' arranged so 
that it can be continuously recirculated through the ap 
paratus adjacent to successive lengths of the stencil 
sheet web 3. 

In addition to its applications to stencil-cutting the 
present invention may, for example, also be applied in 
the manufacture of interleaved stationery and of con 
ventional stencil blanks as well as in the ?eld of auto 
matic photographic printing and in packaging pro 
cesses involving the use of multi-layer wrapping materi 
als. 
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What is claimed is: 
1. A method of inhibiting relative movement between 

?rst and second webs of material that are fed to a work 
ing site at which the webs lie face to face, wherein the 
said ?rst web is selected to be of smaller surface area 
than the second web at the working site; and a reduced 
pressure is established, at that site, adjacent that face 
of the first web which is away from the second web; 
said reduced pressure acting on the second web, to 
draw the second web against the ?rst web, by virtue of 
said smaller surface area. 

2. The method of claim 1, wherein the ?rst web is 
provided with apertures to make it of smaller surface 
area than the second web at the working site. 

3. The method of claim 2, wherein said apertures are 
con?ned to lateral edge regions of the ?rst web. 

4. The method of claim 1, wherein lateral edge re~ 
gions of the second web extend beyond respectively ad 
jacent lateral edges of the ?rst web at the working site. 

5. The method of claim 1, wherein said working site 
is bounded by wall means extending along and around 
mutually adjacent lateral edge regions of the respective 
webs, there being de?ned between said wall means and 
said mutually adjacent lateral edge regions at least one 
passageway whereby a region adjacent that face of the 
second web which is away from the ?rst web communi 
cates with the region of reduced pressure adjacent that 
face of the ?rst web which is away from the second 
web. 

6. The method of claim 5, wherein said wall means 
are arranged to guide longitudinal motion of the webs 
at the working site. 

7. Web-handling apparatus for controlling the posi 
tioning of ?rst and second webs, comprising: 
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8 
web support means de?ning a working site at which 

respective lengths of the ?rst and second webs are 
provided face to face, the ?rst web being of smaller 
surface area than the second at said working site; 

and pump means, in communication with said work 
ing site, for establishing a reduced pressure adja 
cent that face of the ?rst web which is away from 
the second web at the working site, said reduced 
pressure acting on the second web, to draw the sec 
ond web against the ?rst web, by virtue of said 
smaller surface area. 

8. The apparatus of claim 7, including wall means ar 
ranged to extend along and around mutually adjacent 
lateral edge regions of the respective webs such that 
there is de?ned between said wall means and said mu 
tually adjacent lateral edge portions at least one pas 
sageway whereby a region adjacent that face of the sec 
ond web which is away from the ?rst web communi 
cates with the region of reduced pressure adjacent that 
face of the ?rst web which is away from the second 
web. . 

9. The apparatus of claim 8, wherein said wall means 
are arranged to guide longitudinal motion of the webs 
at the working site. 

10. The apparatus of claim 7, wherein the web sup 
port means comprise a support member providing a 
support surface for the ?rst web at the working site, 
said support member being provided with apertures 
which open into said support surface and are in com 
munication with said pump means. , . 

11. The apparatus of claim 7, including web supply 
means for delivering the respective lengths of the ?rst 
and second webs to the working site. 

* * =0! * 1k 
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