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METHOD OF AND APPARATUS FOR MAKING
. REENFORCED SHEETS :

William H. Cannard, Green Bay, ‘Wis.
Application May 10, 1929. Serial No. 362,026

8 Claims.
This invention relates to improvements in re-
enforced sheets and method of and apparatus for
making the same. .

It has heretofore been proposed to make a re-
enforced paper sheet by inserting between two
sheets of paper a layer of woven material, such
as scrim, an -adhesive such as asphaltum being
used to unite the components into the completed
product. Such a sheet is expensive to manufac-
ture and is limited in its uses because it is not
sufficiently strong for all purposes.

Tt is an object of my invention to produce a
reenforced sheet of great strength, adapted to
many uses, and which may be formed directly
upon any well known type of paper making ma-
chine.

Another object of the invention is to provide a
reenforced sheet wherein the reenforcement ma-
terial is securely embedded in the pulp from which
the sheet is made, and thus is, in effect, an in-
tegral part of the sheet.

‘Another object of the invention is to provide a
reenforced sheet in which the reenforcement may
be either in the form of a woven fabric or sepa-
rate threads. :

The invention also contemplates a method of
producing & reenforced sheet of the character
set forth, and by following which the sheet may
be made directly upon a paper making machine
in a single continuous operation. ’

A further object of the invention is to pro-
vide a method of making reenforced sheets in
which a layer of pulp is first deposited upon the
traveling screen of any well known type of paper
making machine, a layer -of reenforcing material
is then deposited upon the layer of pulp, and
thereafter a second layer of pulp is deposited
upon the structure thus formed.

Still another object of the invention is to .

provide apparatus for making a reenforced sheet,

including means .for depositing a layer of pulp
upon the traveling screen of a paper making
machine, means for applying to said layer of

- pulp a layer of reenforcing ‘material, and means
for depositing upon the structure thus formed a
second layer of pulp.

Still another object of the invention is to
provide an apparatus for making a reenforced
sheet which is provided with spaced pulp sup-
plying means between which is located a source

. of supply of reenforeing material, mechanism be-
ing provided for feed:ag the reenforcing material
to the layer of pulp deposited by one of said
‘pulp supplying means.

A further object of the invention isto pro-

(CL. 92—40)

vide an apparatus of the character set foith in
which separate threads may be incorporated in a
sheet of paper which is being formed upon the
machine during the process of its formation,
the said threads serving to reenforce the sheet 60
and being thoroughly embedded therein. :

Other objects of my invention and the many
advantages thereof will in part be obvious-and
in part more fully brought out as the descrip-
tion proceeds. ) :

In the accompanying drawings, I have illus-
trated two practical embodiments of an appa-
ratus constructed in accordance with my inven-
tion and upon which a reenforced sheet of the
character described may be manufactured in ac- Yo
cordance with the method set forth above. It is
to be understood that these drawings are illus-
trative merely, and that the invention is in no
way to be construed as limited to the details of
construction therein disclosed. 'The invention %
is susceptible of a wide range of modification
and equivalency without sacrificing the salient
features thereof, or departing from the scope of
the invention defined in the appended claims.

In these drawings:

‘Fig. 1 is a side elevation of a machine con-
structed in accordance with my invention, and
showing particularly the arrangement of pulp
supplying means and reenforcing material sup-
plying means, as applied to a Fourdrinier ma-
chine of standard construction;

TMg. 2 is a view in side elevation of the feed
rolls for applying the reenforcing material;

Fig. 3 is a fragmentary front elevation of the
structure illustrated in Fig. 2;

Fig. 4 is a fragmentary sectional view of &
reenforced sheet made in accordance with my in-
vention; i

Fig. 5 is a partial view, in side elevation, of a
modification and illustrating particularly the 95
mechanism for applying reenforcing material in
the form of individual threads.

Fig. 6 is a broken front elevation of a shaker
frame employed in connection with the aparatus
illustrated in Fig. 5;

Fig. Tis a detached
frame;

Tig. 8 is a view in side elevation of the mecha-
nism for applying threads to reenforce the sheet
and showing the mechanism for imparting re- 105
ciprocating movement to the shaker frame illus-
trated in Fig..6; :

Fig. 9 is & plan view, on & reduced scale, of
the thread applying mechanism and showing,
more or less disgrammatically, the operation of 110

80

85

view of a bobbin supporting



10

15

20

25

30

35

40

45

o

the mechanism for imparting waves to the indi-
vidual threads; and ’

Fig. 10 is a detail of a thread guide.

In Fig. 1 of the drawings, I have illustrated so
much of an ordinary Fourdrinier paper making
machine as is required to be shown for the pur-
poses of my invention and including a Fourdrin-
fer wire 11 trained about a breast roll 12. The
reference numeral 13 indicates the usual deckle
strap. :

Upon each side of the Fourdrinier wire near:
the breast roll I have provided a pair of frames
14 supported upon suitable standards 15, the
frames 14 being vertically adjustable in the
standards by means of reversely threaded rods
16 provided with fixed adjusting nuts 17. :

Each of the frames 14 supports a pulp container
and supplying device 18 which is in the form of
a cylinder extending across the Fourdrinier wire
11, each container being provided with a dis-
charge opening through which pulp may be de-
posited upon the wire. The pulp containers 18
are adjustable vertically with respect to the wire
11 by adjustment of the threaded rods 16. 'The
discharge openings in the containers 18 are ad-
justable as to length and width by mechanism
more fully described in my copending application
Serial No. 356,444, filed April 19, 1929, It is suf-
ficient for the purposes of the bresent application
to state that the width of the discharge opening

_may be adjusted by compressing the side walls

of the eylinder, this being accomplished by means
of a shaft 19 operated through a worm wheel
20 which is rotated by a hand wheel 21. The
length of the discharge openings is adjusted by
means of suitable plugs which are caused to trav-
erse the discharge openings by manipulation of
& hand wheel 23, all as described in my said co-
pending application.

Each of the pulp supply units as thus described -
is operative to deposit upon the Fourdrinier wire
11 a quantity of pulp, the deposition of the pulp
being under sufficien. pressure to overcome any
tendency to flow occasioned by the movement of
the wire 11. :

Positioned adjacent the wire 11 and between
the frames 14 is a suitable supporting standard
23, there being one such standard at each side

- of the wire, and which are provided at their upper
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ends with bearings 24 in which is rotatably
mounted a roll 25 of reenforcing material. The
bearings 24 are of the split type, to facilitate in-
sertion and removal of rolls of reenforcing mate-
rial. The reenforcing material may be of any
type of loosely woven textile fabric, such for ex-
ample as scrim, and the character of the material
may be varied in accordance with the type’ of
reenforced paper that is to be produced.
_Between the roll of reenforcing material and
one of the pulp supplying units, I have mounted
a mechanism for withdrawing reenforcing mate-
rial from the roll and depositing the same upon
the wire 11. This mechanism is fully illustrated
in Figs. 2 and 3, and comprises suitable stand-
ards 26 in which are journaled two feed rolls 27
and 272, 'The upper roll 27 is mounted in a float-
ing bearing 28 which may be adjusted by manip-
ulation of a hand wheel 29, and a spring 30 is
introduced to insure tight contact of the rolls 27
and 272, 'The upper roll 27 is preferably provided
with a covering 31 of rubber or like material, and
the lower roll 27» is preferably of metal or other
hard material. The rolls 27 and 27 are further
provided with intermeshing gears 32 and. 33
whereby they are rotated in opposite directions,
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rotation being imparted from any suitable source
through a convenient belt 34.

As is indicated in Fig. 2, the reenforcing raa-
terial R is drawn from the roll 26 and passes
around the upper roll 27, thénce through the
bight between the rolls 27 and -27%, and then
around the lower roller 27+, and is thus deposited
upon the wire 11. :

By the mechanism just described, it is believed
that my method of forming a reenforced sheet
will be quite clear to those skilled in the art.
Pulp is discharged upon the wire 11 ‘from the
first of the pulp supply units 18, and as the wire
travels to the right, as viewed in Fig. 1, the reen-

forcing material R is deposited upon this layer -

of pulp. The structure thus formed is carried

by the wire 11 under the second pulp supply unit
18, and there a second layer of pulp is deposited.
The result is that the structure is composed of
two layers of pulp with a reenforcing material
between them, and inasmuch as this -structure
is formed directly upon the machine, it will be
quite clear that the pulp will entirely fill -the
interstices of the reenforcing material and, thus,
in effect completely embed the same in the sheet.
Thus, the reenforcing material becomes an inte-
gral part of the sheet as formed in accordance
with my method. 'This sheet is illustrated in
the partial sectional view in Fig, 4, in which the
first layer of pulp is indicated by the reference-
character P’, the reenforcing material by R, and
the upper or second layer of pulp by the refer-
ence-character P2. A sheet thus formed is of
great strength in all directions and is useful for
a great variety of purposes, and is more readily
and more cheaply manufactured than reenforced
sheets heretofore devised. :

In Figs. 5 to 10, inclusive, I have illustrated
2 modification of my invention in which individ-
ual reenforcing threads are incorporated in the
sheet as distinguished from the woven fabric
which is incorporated in the sheet heretofore de-
scribed. :

By referring to Fig. 5, it will be seen that this
modification includes essentially a suitable sup-
porting structure 35 for a plurality of bobbins 36
each of which is mounted upon a spindle 37 for

. €asy rotation. The spindles are held in position

by means of bifurcated spring latches 38 which
bear against the bottom of the bobbins. The re-
enforcing threads of each of the bobbins 36 pass
through suitable guides 39 to a mechanism for
applying the threads to the first layer of pulp
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which- has been deposited upon the Fourdrinier -

wire.

Mounted upon a suitable part of the frame-
work of the machine are standards 40 which sup-
port a bar 41 provided with a plurality of thread
guides 42 similar in construction to the guides
39. The construction of the thread guides is best
shown in Fig. 10, and it will be seen that the
eye is formed by bending the material of the
guide in three different planes, thus facilitating
ease of threadirig. The reenforcing threads pass
from the guides 42 to a reciprocating bar 43, the
construction and operation of which will now be
described.

The bar 43 is provided with a plurality of
thread guides 44 similar to the guides 39 and 42
heretofore described, and which are secured to
the bar by means of suitable pins 45. The bar
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43 is suspended from arms 46 which are pivoted -

upon standards 47. In order that a wavy effect
be imparted fo the reenforcing threads, I have
provided mecha. ‘sm for reciprocating the bar 43.

150
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" This mechanism: includes- essentially a pair of

eccentrics 48 which are connected to the bar 43
by means of cranks 49. Rotary motion is im-
parted to the eccentrics 48 through shafts 50

"journaléd in brackets 51 and provided at one end

with pinions 52 which receive their motion from
a suitable gear on the feed met;hanism now to be

- described.
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The feed: mechanism for drawing the threads
from the bobbins 36 and depositing them upon
the first layer of plup, includes' three feed rolls

.53, 54 and 55. The upper roli 53 is mounted in
- g floating bearing 56 in the same manner as is

the roll 27, heretofore described. This roll may
also be of the same construction as the roll 27,
in that it is preferably provided with a cover of

rubber or other ‘material.. 'The rolls 54 and 55

are provided with sprockets 57 and 58, respec-
tively, about which is trained a sprockef chain
59 whereby these two rolls are rotated in the
same direction. Upon the shaft of the roll 54 is
a suitable gear 60 which drives the pinions 52
heretofore described.

By referring to Fig. 8, the path of travel of
the reenforcing threads will be clear. The thread
indicated by T, after leaving the guides 44 on
the reciprocating bar 43, passes between the roll-
ers 53 and 5¢ and follows the circumference of
the roller 54 until it reaches the bight between
the roller 54 and the roller 55. Inasmuch as
these two last-mentioned rolls rotate in the same
direction, the thread will then follow the con-
tour of the roll 55 and will be deposited upon
the wire 11, as clearly shown in Fig. 8. By the
mechanism just described, a plurality of indi-
vidual threads may be incorporated into a re-
enforced sheet, a wavy effect being imparted to
the threads and thus producing a reenforcement
which is quite similar to the woven fabric which
has been heretofore described. Fig. 9 illustrates
completely the action of the mechanism which
imparts the wavy effect to the threads, and it is
believed that this operation will be quite clear to
those skilled in the art.

From the foregoing description, it will be seen
that I have provided a novel form of reenforced
sheet in which the reenforcing material may be

_either woven fabric or individual threads, and
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in either case the reenforcement is directly em-
bedded in the pulp from which the sheet is
formed and is, thus, an integral part thereof.
T have also provided a novel type of apparatus

. for manufacturing the reenforced sheet, in
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which pulp is supplied to the traveling wire of a
paper making machine from two sources which
are suitably spaced and between which is located
a source of supply of reenforcing material.
Where it is desired to incorporate an already-
woven fabric, the mechanism illustrated in Fig.
1 will be used, and in which case the reenforcing
material is supplied from a supply roll which is
located between two pulp supplying devices.
Where individual threads are to be incorporated
in the sheet, the mechanism illustrated in Figs.
5 to 10 is employed; that is to say, a plurality

_ of bobbins containing the reenforcing thread are

170

1ocated between the two pulp supplying devices,
the thread being drawn from the. bobbins by the
feed mechanism described, and having imparted
to it a wavy effect by reason of the reciprocation
of the thread guide described.

While in the appended drawings and in the
foregoing specification I have described my in-
vention as being adapted particularly fo a so-
called Fourdrinier paper making machine, it will

3

be readily understood and appreciated that my

apparatus may be equally well associated with

any other type of paper making machine, such

as, for example, the cylinder type.

I claim: .

1. Apparatus for making reenforced paper in-
cluding a traveling screen, a pair of pulp con-

‘tainers mounted in spaced relation above said

screen to deposit pulp layers thereon, a plurality
o° bobbins of reenforcing thread mounted be-
tween said pulp-containers, means to draw reen-
forcing threads from said bobbins and apply them
between the pulp layers deposited by the said
pulp-containers, and means to impart a wavy ef-
fect to said threads. )

2. Apparatus for making reenforced paper in-
cluding a traveling screen, a pair of spaced pulp-
containers juxtaposed to said screen and for de-
positing. pulp thereon, means between said con-
tainers for supporting a plurality of bobbins of
reenforcing thread, a plurality of feed-rolls for
drawing thread from said bobbins and introduc-
ing it between the pulp layers, a bar provided
with thread guides through which said thread
passes, and means to reciprocate said bar to im-
part a wavy effect to the thread. .

3. Apparatus for making reenforced paper in-
cluding a traveling screen, a pair of spaced pulp-
containers juxtaposed to said screen for depos-
iting layers of pulp thereon, means between said
containers for supporting a plurality of bobbins
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of reenforcing thread, a plurality of feed-rolis for -

drawing thread from said bobbins and introduc-
ing it between said pulp layers, a bar provided
with thread guides through which said thread
passes, means to rotate said feed-rolls, and means
to translate the rotary motion of said feed-rolls
into reciprocating motion of said bar, whereby a
wavy effect is imparted to the thread.

4. The herein described method of making a
reenforced paper sheet having an integral char-
acter which includes the step of depositing down-
wardly from above a layer of pulp upon & form-
ing screen and, immediately thereafter, before
the fibers of such pulp layer have become set,
depositing successively thereon spaced reen.
forcing elements and a second pulp layer like-

_wise deposited so that the fibers of the two pulps

layers will intermingle with each other in the

‘spaces between the reenforcing elements and in

setting will cause the two pulp layers to become
united in an integral whole.

5. The herein described method of making a ’

reenforced paper sheet having an integral char-
acter which includes the steps of depositing a
layer of pulp upon a traveling forming screem,
and, immediately thereafter, before the fibers of
such pulp laye.: have become set, depositing onto
the moving pulp layer spaced reenforcing ele-
ments, said elements being positively fed to avoid
any longitudinal tension between the elements
and pulp layer after their association and then
immediately feeding a second pulp layer onto
the first pulp layer so that the fibers of the two

pulp layers will intermingle with each other in.

the spaces between the reenforcing elements and
in setting will cause the two pulp layers to be-
come united in an integral whole.

6. Apparatus for making reenforced paper in-
cluding a traveling forming screen, a pair of
pulp containers mounted in close proximity to
each other above said screen for depositing suc-
cessive layers of pulp upon the screen, the rela-
tionship between said pulp containers being such
that a second pulp layer will be deposited upon
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a previous pulp layer before the fibers of the
latter have become set, and means disposed be-
tween said pulp containers for positively feeding
reenforcing material between the pulp layers.
7. Apparatus for making reenforced paper in-
cluding a traveling screen, spaced means located
in close proximity to each other for depositing
successive layers of pulp upon said screen in
immediate time relation so that the fibers in the
successive layers of pulp will intermingle and in
setting integrally unite said layers; a source of

supply of reenforcing material mounted between,

said pulp depositing means, and a pair of feed
rolls for drawing reenforcing materials from said
source of supply and feeding the same between
the successive pulp layers.

8. The herein described method of making s

1,034,589

reenforced pa;per shéét having an in'tegyral‘ char-
acter which includes the steps of depositing at

several points upon a traveling forming screen a
pulp suspension, and introducing intermediate-

ly thereof spaced reenforcing elements, said re-
enforcing elements being fed onto the screen to
avoid longitudinal tension upon the pulp, the sev-~
eral pulp deposits being made in rapid succes~
sion so that the fibers of the first. pulp layer will

Aintermingle completely with the fibers of the

subsequent pulp layer through the spaces be-
tween the reenforcing elements to produce an
integral sheet, the internal strength and co-
hesion of which throughout the final product. is
the same as the strength and cohesion of either
of the pulp layers when taken by themselves.
WILLIAM H. CANNARD.
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