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EZRA B. FISH, OF FERGUSON, MISSOURI.
MULTIPLE-PLY PAPER.

Original apﬁlication filed November 1, 1921, Serial No. 512,148. Divided and this
2, 1928, ' Serial No. 636,198. .

To all whom it may concern.: .
Be. it known that I, Ezza B. Fism, a citi-
zen of the United States, residing at Fergu-

“son, in the county of St. Louis and State of

Missouri, have invented certain new and
useful Improvements in Multiple-Ply Paper,
ot which the following is a specification.
The present invention has for its object
to provide a multiple-ply paper wherein the
plies or layers are permanently and insepa-

rably united to form a substantially homo-

genéous unitary structuve, the paper being
particularly suitable for use for photo-
graphic purposes, it having outer plies or
layers on its opposite sides which may be
white or of other suitable color and adapted
to receive the sensitized emulsions and an
intermediate light intercepting ply or layer
which is black or otherwise permanently
opaque or non-actinic, the plies of the sheet
thus formed being permanently united so

~ that they will not separate or blister when
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“wet or.treated in photographic developing,

always remain opaque. :

The invention will be described in connec-
tion with the accompanying drawings
which disclose the structure of the paper in
its preferred form and suitable for photo-
sraphic purposes, and an example of an
apparatus suitable for use in the manufac-
ture ‘of such paper. :

In thesé drawings:— ‘ o

Figure 1 represents a side elevation of the
major portion of a paper making machine
capable of use in manufacturing multiple-
ply paper embodying the present inven-
tion; :

fixing and washing baths, and the sheet will

Figure 1* is a side elevation of the right

hand end of the machine shown in Tig-
ure 1; ’

Figure 2 is a top plan view of a portion
of the machine showing one of the devices
for shaking the web-forming wires of the
machine, and :

Figure 3 represents on a greatly enlarged
scale a section through a sheet of photo-
graphic paper made in accordance with the
present invention. ‘

Similar parts are designated by the same

“reference characters in the different views.

The invention comprehends multiple-ply
paper of different kinds and adapted for

various uses where a strong and tough paper

is required or desirable, the plies of the

REISSUED

application filed May

paper being united intimately. and perma-
nently without the use of a paste or other
adhesive. Multiple-ply paper suitable for
various purposes may be provided inexpen-

sively, such for example, as paper sheets

having 'a relatively coarse or inexpensive

‘quality of fibre forming the intermediate

body and higher quality of fibre for the
outer or: facing layers.
particularly applicable to photographic
paper having both sides thereof sensitized,
such paper, according to the present inven-
tion having an intermediate ply or body of
an opaque, or light-intercepting character-
and outer plies or facings of a nature suit-
able to receive the sensitized photographic
emulsions, the different plies of the compos-
ite paper being so united by interlocking of
the fibres thereof that separation of the
plies is prevented without the necessity of
using paste or other adhesive, and further-
more, the paper will withstand setting or
soaking in a developing, fixing or washing
bath or similar treatment without separation
of the plies or “blistering” of its surface.
Figure 8 représents diagrammatically and
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on a greatly enlarged scale, a section -
through a double-sided photographic paper .

capable of being produced. by the method
and apparatus hereinafter described. « and
¢ represent the outer layers produced by the
webs formed in the units' A and C, these
outer layers being white, while  represents

.the interposed opaque layer produced by the

web formed in' the unit B. 2 and y repre-
sent sensitized emulsions or coatings ap-
plied to the outer faces of the outer layers
a and e. :

The apparatus shown in the accompany-
ing drawings is capable of making a sheet
of strong and tough paper made up of three
plies. This apparatus, as shown, comprises
a group of web-forming units A, B and C,

83

80

96

on which the respective plies or layers, such -

as the plies or layers a, b and ¢, Fig. 3, are
made, a unit D on which the respective plies .
or layers are brought together in super-
posed relation, and a unit E on which the
assembled superposed plies or layers are
united, after which the composite paper
sheet or web will pass under the dandy roll,
through the couch rolls; onto the drying
cylinders and otherwise treated in the man-
ner in which ordinary paper is treated, in

order to produce the final finished paper.

100

105

110



1

Each of the web-forming units A, B and
C is similar in its general construction to
the Fourdrinier machine commonly used in
the manufacture of ordinary paper, each
unit comprising an endless wire or forami-

_nous apron 1 which passes over end pulleys

10

or.rolls 2 at a regular speed during the op-
eration of the apparatus, the upper stretch
of this wire or apron being supported in a
level flat form by idler rolls 8. The wire
travels through a suitable tank or chamber,
it receiving paper pulp at one end from
a trough 4 or other suitable means in a
manner similar to that in which the psper
pulp is supplied ordinarily to the Four-
drinier machine of the usual paper making

. apparatus, and overflow of this pulp solu-

tion from the side or longitudinal edges of
the wire or apron is prevented by the usual
deckle straps 5. A save-all box 6 is pref-

. erably located below the upper stretch of

40
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the wire, as usual, to receive the portions
of the pulp solution which pass downwardly
through the wire or apron.- It will be un-
derstood that in the operation of the appa-
ratus, the wires or aprons will be driven at
a constant or definite rate of speed in-rela-
tion to the rate of speed at which the pulp
solution is flowed onto the upper stretches

" of the wires and that the web produced by

the “draining of the liquid portion of the
solution through the wire, leaving the fibres
of the pulp deposited-on the upper surface
of the upper stretch of the wire, will pass
off from the right hand end of each wire.
Each unit may be provided with a suction
box 7 near its web discharge end, to remove
any surplus or remaining liquid from the
web, thus giving the web sufficient strength

- to proceed through the apparatus, as will be

hereinafter described. By this arrangement,
it will be understood that a separate web is

produced by each of the units A, B and C, -

these webs being delivered from these units
to the unit D on which they are assembled in

- superposed relation to make up the com-

50
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posite or multiple-ply paper strip compris-
Ing layers such as the layers @, & and ¢,

n order to cause interlocking of the fibres

~of the pulp solution while these. fibres are

being deposited on the wire or apron of
each of the units A, B and C, and thus in-
crease the strength and toughness of the re-
spective layers, it is preferable to impart a

-shaking action in a_substantially horizontal

plane to the wire or apron of each of the

units A, B and C and this shaking action
: maf' take place in a direction either-laterally
or lo

ngitudinally or both laterally and lon-
gitudinally of the direction of travel of the

_web.. As shown in the present instance, the
wires of the units A and C receive a lat-

35

-eral shaking action while the wire or apron
for the intermediate unit B receives a lon-

/
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gitudinal shaking aetion. For this purpose
the frame 8 which carries one end .of the
wire or apron and the pulley or roller;2 at
the pulp-receiving end of the unit, is’ sup-
ported on uprights 9 which are pivoted at
10 so that they may shift laterally to the

requisite degree, and the opposite end of"

the frame 8 is pivoted at 11 for the same
purpose. The frame 8 of the intermediate
mnit B which receives a longitudinal shak-
ing movement is pivotally supported by the
legs 9* which permits such longitudinal
movement of the frame 8, due to the ar-
rangement of the pivots 102, and the end of

the frame 8 toward the web-discharge end.

of this unit has a limited longitudinal move-
ment relatively to the pin 112. Any suitable
means may be provided for imparting the
shaking movements to the wires of the dif-
ferent units. - In the present instance, the
frame 8 of the units A and C has an up-
wardly projecting extension 12 which is
connected by a’link 13 to a crank pin 14
on a driving wheel 15, the latter being driv-
en continuously” during the - operation of
the apparatus by a belt or other suitable
driving means. The frame 8 of the inter-

ediate unit B has a similar upward exten-
ion 12* which is connected by a link 13?
to a crank pin 14* on.a driving wheel 15*

which also may be driven by a belt or other.

70
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suitable means during the operation of the

apparatus. By the arrangement described,

the extensions 12 on the frames 8 of the units -

A and C will vibrate laterally to impart a

transverse shaking movement of the wires

of "these units, while the extension 12* on
the frame 8 of the intermediate unit B will
be vibrated longitudinally, thus imparting
longitudinal shaking motion to the wire of
this unit, In this manner the fibres while
being deposited on the wires of the top and

100

105

bottom units A and C will be “arranged .

transversely of the direction of motion of
these wires, or substantially so, while the

110

fibres being deposited on the wire of the.

intermediate unit B will be arranged longi-
tudinally of the direction of motion of the
wire of this unit, or substantially so, thus
causing the fibres of the different webs pro-
duced on the units A, B and C to be crossed
and thus interlocked when these webs are
assembled in superposed relation to form
the composite paper sheet. '

- 'The unit D to which the webs formed on
the units A, B and C are delivered com-
prises preferably an endless wire cloth or
apron 16 similar to the wire or apron com-
monly used on Fourdrinier machines, this

.wire passing over pulleys or rollers 17 and

having its upper stretch supported and
guided by a series of idler rollers 18. Pref-
erably the units A, B and C are mounted one
above another but offset longitudinally, as
shown in Figure 1, and the wire or apron

115
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" of the unit D is arranged on an incline

so that its upper stretch is in close proximit]g

* to the web-delivery ends of the units A,

10

and C. In practice, the wire or apron 16
will be driven regularly at a speed equal
to or in definite relation to the speed of the

wires of the units A, B and C. The web -

produced on the lowermost unit C to make,
for example, the ply or layer ¢, Fig. 8, will
be delivered to the upper side of the wire or

- apron 16 at a point near the lower roller

20
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or pulley 17 and this web will be carried
upwardly with the ascending upper stretch
of the wire or apron 16. The intermediate
unit B will deliver the web produced by it,
to make, for example, the ply ot layer b,
Fig. 8, onto the upper side of the web pro-
duced on the lowermost unit C. Similarly,
the paper web produced by the uppermost
unit A, to make, for example, the ply or

layer ¢, Fig. 8, will be delivered from this

unit onto the upper side of the web pro-
duced by the infermediate unit B and these
three webs in superposed relation to, one

‘another will be delivered from the upper end

‘of the unit D to the unit E for further treat-
ment, as will be hereinafter described.

In order to effect or facilitate interlocking
of the fibres of one web with the fibres of
another web and thus increase the strength
and toughness of the composite paper strip,
a pair of fluid-injécting pipes 19 and 20 or
equivalent means is provided for sprayin

. water or other liquid or fluid onto the we
or webs, prior to the superposing of another-

web thereon, whereby these webs are soft-

ened to an extent that will facilitate the-

final and complete interlocking of the fibres
of the composite sheet and thus form a single
unitary but composite paper. sheet. As
shown, the water or fluid injecting pipe 19

~ will supply water or liquid to the-upper

surface of the web delivered by the unit
C to the unit D, prior to the superposin
of the web from the intermediate unit
thereon and similarly the pipe 20 will sup-

- ply water or other suitable fluid to the upper

- 60

side of the web delivered to the unit D by
the unit B, prior to the superposing of the
web from the upper unit A thereon. ,
The unit E is preferably employed to
finally unite the webs to form a single
strong, tough and unitary paper strip.
This unit, as shown, comprises a table 21
over which the composite web delivered from

"the upper end of the unit D passes, and an
endless wire cloth or apron 22 which is’

driven in unison with the wire or apron 16
and passes over the top of the table 21 in
the direction in-which the web is advancing.

The wire or apron 22, as shown, passes over

rolls 23 and 24, the latter of which may be
one of the couch rolls as ordinarily used in
paper making machines, the other couch

roll 25 being arranged above the roll 24, as

shown, these rolls being mounted in a frame
96*, Means such as a perforated pipe 27 is
preferably arranged above the wire or apron
92 at or near the web-receiving end of the
unit E, this pipe serving to supply water or
other suitable liquid to the upper surface of
the composite web made up of the web pro-
duced on the units A, B and C. A pair of
yacuum boxes 28 is also preferably provided
beneath the upper tretch of the wire or-

2 3

apron 3, these vacuum boxes serving to draw

the liquid from or through the composite -

web resting on the wire or apron immedi-
ately above the vacuum boxes, thereby not
only uniting the layers
causing an interlocking between the fibres
of the diffefent webs or layers. To facilitate

“this interlocking action, the unit E and par-

ticularly the web-supporting wire thereof is

preferably subjected to a shaking action. 8

For example, as shown, the wire of this unit.

and the related mechanisms thereof carried

by the frame 26 may shake or vibrate later-
ally or in a direction transversely to the
direction of movement of the web, owing to
the pivotal mounting of the frame 26 at the
points 29 and an extension 30 on the frame

26 may be connected by a link 31 to’the

crank pin 32 of a driving wheel 33, this
driving wheel operating during the opera-
tion of the apparatus to impart a lateral
or transverse shaking movement of the unit
E and particularly to the web-supporting
wire thereof. In this arrangement, when
used, the-frame of the unit D may be formed
in two séctions 34 and 85, the upper section
35 which is adjacent to the unit E being
pivoted at 36 to the lower section 34 and the

“upper section 35 may be conveniently car-

ried by or attached to the frame 26 of the
unit ¥ so that the upper or web-delivery
end of the unit D will participate in the
shaking action to which the unit E is sub-
jected, thus avoiding breakage of or injury

to the web. The composite web, after the

liquid supplied to it by the pipe 27 has been
removed by the forward vacuum box 28,
passes beneath a dandy roll 37 which func-
tions like the dandy roll used in the ordi-

" pary method of making paper, aiter which

the web passes between the couch rolls 24
and 25 and onto the drying cylinders and

may be further treated in the manner usual

with ordinary paper. :
According to the above described method
of procedure, the paper web is produced

compactly but also ¢

00
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initially from pulp solution by each of the

units A, B and C. These individual paper
webs are delivered onto the wire of the unit
D so that these individual webs are assem-
bled in superposed relation to one another
but without -the application of pressure
thereto. To facilitate interlocking of the
fibres of the different layers forming the
composite web of paper strip, water or other

125
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suitable fluid or-liquid is supplied to the sur-
face of each web prior to fhe superposing
of another web thereon. The composite web
received by the unit E and while uncom-

pressed, is united as to its constituent plies
by subjecting the composite web to a suction

action which withdraws the liquid or fluid

contained by it and preferably an additional -

supply of liquid or fluid is flowed onto the up-
per surface of the composite web and this
liguid also is drawn through and withdrawn
from the composite web by the suction boxes,
this latter action. upon the composite web

while still uncompressed causing interlocking
of the fibres of the different webs or layers,

after which the composite web is subjected
to the compressing action of a dandy roll,
then to the usual couch rolls and may be
further treated and finished as may be de-
sired or required. - - :

,The invention is particularly applicable

- to photographic paper of the kind which is
. sensitized on both sides thereof, as at 2 and

30
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¥, (Fig. 8) with ‘an intervening opaque

5 layer, such as . In producing photographic’
paper of this kind, the procedure may be the

same as that hereinbefore desecribed,- with
the exception, however, that the pulp sup-
plied to the units A and C will be of a kind
suitable for the making of white paper

layers a and ¢, while the pulp supplied to -

the intermediate unit B for the making of
the intermediate layer & will be of an opaque
nature, as, for example as may be produced
by incorporating a suitable kind and quan-

tity of opaque or non-actinic coloring matter -

of a permanent nature with such pulp. In
consequence, the opaque web & produced b
the unit B and delivered to the unit D wi
be inferposed between the white paper webs

- @and ¢ produced and delivered by the units

A and C and ag these individual webs pro-

duced by the units A, B and C are sufficient-
ly set when delivered by their: respective

units to maintain substantially their struc-

‘my hand."
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tural’ form, there will be 1o objectionable

intermixing of the opaque fibres of the in-
termediate web b with the white fibres of the
outer webs @ and ¢, although the fibres of the
intermediate and outer webs will be inter-
locked in ‘the zones of their contacting faces
to an extent sufficient to interlock the webs
to form a unitary structure, without requir-
ing the use of paste or other adhesive.

The present invention provides a multiple-
ply paper which can be manufactured on a
commercial scale and inexpensively, and will
be of uniform thicknessand quality,and such
paper can be made relatively thin or of any
desired thickness depending on the purposes
or uses to which it is to be applied, and the

60
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relative thickness of its constituent plies can = -

be varied as desired. - While the paper here-

in shown and described is made of three

plies, it is to be understood that the same
may have different numbers of plies; for
example, in the manufacture of  photo-
graphic paper. having one side -only sensi-
tized, as for- instance, photographic post

cards, visiting cards or the like, a body or' ;

backing ply may be employed in conjunction
with a facing ply on one side only, the two

plies, however, being united and otherwise .

“treated as hereinbefore described.

I claim as my invention :

- 1. A paper sheet comprising a photo-
graphically opaqué ply and a facing ply
united permanentl
ing of the fibres of the plies. o

- 2. A sheet of photographic paper com-
prising an intermediate photographically
opaque ply and facing plies on opposite
sides thereof and united therewith by inter-
locking of the fibres of the plies and sensi-
tized photographic coatings applied to the
surfaces of the facing plies. ‘

. .

In testimony whereof I have hereunto set

therewith by interlock-
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-~ EZRA'B.FISH.



