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This invention relates to the manufacture of

multi-ply sheets of fibrous material such as paper
or the like, known as wood board press board,
wall board, pulp laps, ete.

One object of the invention resides in the pro-
vision of means for manufacturing multi-ply
sheets of paper of the kind referred to and em-
bodying a gathering roll on which a number of
layers of a paper web are wound or gathered
and then automatically severed at a . predeter-

mined time and then passed to press rolls, the-

construction providing sheets of “substantially
uniform thickness and capable of operation at &
comparatively high speed.

Another object of the invention is the provi-
sion of apparatus of the character mentioned
embodying a gathering roll -and a suction press
roll cooperating therewith and adapted to press
the paper web at the point of gathering and to
apply suction to the web as the web is gathered.

Another object of the invention is the provi-
sion of apparatus of the character mentioned in-
cluding means for relatively moving the suction

roll and the gathering roll to vary the distance

between their axes.

Another object of the invention is the provi-
sion of apparatus for making multi-ply paper or
the like and embodying a press roll, preferably a
suction press roll, cooperating alternately with a
plurality of gathering rolls which are automati-
cally moved relatively to the suction roll and to
which the web is applied in an alternate manner,
the gathering rolls having automatically oper-
able severing means which severs the gathered
layers at a predetermined t1me in the sequence of
operations.

Another object of the invention is the provi-
sion of an apparatus for making multi-ply fibrous
material and including a gathering roll on which
a paper web or the like is wound until a predeter-
mined thickness is obtained, the gathering roll
having a severing knife automatically operable
at & predetermined time in the sequence 6f op-
erations to sever the gathered layers so that in-
dividual multi-ply pieces of predetermined
thickness may be supplied to press rolls for fur-

- ther treatment.

Other objects of the invention reside in the
method of making individual sheets of fibrous
material, of a number of plies, carried out in ac-
cordance with the apparatus above set forth.

Still other objects and advantages of the in-
vention will be apparent from the following de-
scription, the appended claims and.the accom-
panying drawings, in which:

Fig. 1 is an elevational view shown more or
less diagrammatically, and embodying apparatus
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Fig. 3 is a side view of a gathering roll;

Fig. 4 is a top plan view of a gathering roll
showing the knife controlling means 111ustrated
partly in section; .

Fig. 5 is a sectional view of the valve operating
means by which the relative movement of the
gathering roll and the cooperating press roll is
controlled;

Fig. 6 is a plan vlew of the valve operating
means shown in Fig. 5; and

Fig. 7 is an elevational view shown more or
less diagrammatically of & modified arrangement

. of the invention embodying one gathering roll.
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In accordance with the present invention, a
thin web of paper pulp or the like is produced on
a foraminous forming wire and is carried by
means of a felt or other conveying means to a
press roll, preferably a rubber covered suction
press roll cooperating with one or more gather-
ing rolls on which the web is wound or gathered
until the desired thickness of multi-ply material
is obtained, the gathered plies being cut auto-
matically at the proper time in the sequence of
operations and then passed between- press rolls
from which they may be delivered for further:
processing. ' Two gathering or winding rolls may
be "employed, working alternately against the
suction press roll, the gathered plies on -one
gathering roll being cut at the proper time and
supplied to press rolls while the paper web is
gathered and wound upon the other gathering
roll. The gathering roll or rolls are mounted for.
relative movement with respect to the suction
press roll so that the distance between the axes
of these rolls may be varied to allow for an in-
creased spacing of the roll axes as the gathered
sheet thickens. When two gathering and wind-
ing rolls are used they are preferably arranged
on a8 movable table or tables adapted to be moved
to cause the gathering rolls to alternately engage .

-and disengage with the suction press roll.

The gathering and winding rolls are moved so
that one or the other of the gathering rolls is
moved in engagement with the suction press roll
when the other gathering roll is moved away

- from the suction press roll; such movement be-
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for making multi-ply sheets m accordance with :

the present invention; .
Fig. 2 is & vertical section through one of the

gatherms rolls;

80

ing effected by means of a suitable control, such -
as a hydraulic cylinder provided with a ram
adapted to move in opposite directions by pres-
sure applied alternately through opposite sides
of a piston. This controlling means preferably
includes a fluid pressure controlled device which
limits the speed of approach of the gathering roll

‘to the suction press roll so that these rolls will

be engaged without shock and without injury to
the felt.

Means are provided for cutting the wound-up ’
body of pulp and removing the pulp from the
gathering roll, such means being automatically
operable after a predetermined amount of ma-

‘terial has been gathered. The cut pieces are
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then supplied to suction press rolls the speed of
which. is properly related to the speed of move-
ment of the gathering roll.

Referring to the drawings more particularly by
reference numerals, | generally designates a vac-
uum forming roll having a stationary suction box
opposite the surface of the roll to which the
diluted pulp in the flow box ‘2 is applied. The
vacuum forming roll | is provided with a large
number of small, countersunk holes. The fiow
box is suitably arranged to maintain the fibers
in a suitable state of agitation, the fibers being
applied to the making wire 3 which passes around
the forming roll and around directioning and
tension rolls 4 and over an automatic wire guide
5 of any suitable character which maintains the

edges of the wire 3 in a predetermined location.

‘While the apparatus as herein shown embodies a
foraminous cylinder mold partly submerged in a
vat of diluted pulp, it will be apparent that the
invention is not limited to this kind of a web
forming machine. -

The formed paper web carried by the wire 3
passes below a water jet 6 which may be employed
for cutting the web of pulp at the required proper
time in ‘the sequence of operations so that the
web may be transferred from one gathering roll
to another, when two gathering rolls are used.
When only one gathering roll is employed the
water jet 6 is not required.

A vacuum transfer roll 1 having a stationary
suction box transfers the formed paper web from
the making wire 3 to a first press felt 8. This
. Telt carries the web to a suction press roll 9 co-

operating with a gathering roll around which the
paper web is wound until the desired sheet thick-
ness is obtained. As shown in Pig. 1 there are
two gathering rolls {0 and I arranged on oppo-
site sides of the press roll 9. The roll 9 is drilled
with & large number of small holes and is pref-
erably provided with a rubber covering having
holes registering with the holes in the metal shell,
and arranged within the roll is & stationary suc-
tion box 12 of such character that its approach
side is above the bite or point of engagement
with the gathering roll {{, the roll § also having
a stationary suction box 3 so arranged that. its
upper limit is at the bite of rolls 9 and {0, the
lower limit of this suction box being below this
bite, . . '
The gathering rolls 10 and i1 are so mounted
" that the distance between thelr axes and the axis

of the roll 8 may be varied, the construction
illustrated in Fig. 1 providing for movement of
- the gathering rolls 10 and {1 while the roll 8 is so
arranged that its axis is in a fixed position. ' Rolls
16 and 11, as shown, are mounted in bearings I10a
and fla respectively, carried by brackets {4 and
1§ which are mounted upon a laterally movable
table or support 6. .The support {6 is mounted
on a base bed {7 provided preferably with balls
or rollers I8 so that the table or support 18 may
be readily moved in a direction normal to the axis
of the roll 8. The brackets 14 and (5 are adjust-
able on the table or support 16 to permit of the
use of different diameter rolls so that longer or
shorter sheets of multi-ply material can be made
to suit various requirements. :

Each of the rolls 10 and {1 is provided with an

internal rib 18 (see Figs. 2 and 3) which has a
tapered groove 20 carrying a parting knife 21 the
back of which is tapered so that when the back
edge of the knife engages the inner surface of
" the groove 20 the edge of the knife will be flush
with the cylindrical surface of the roll.

[52]
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The arrangement is such that at starting, until
the web is satisfactorily formed, the pulp which
is applied to the making wire 3 is washed off with -
a shower pipe into a pit below the making wire as
in accordance with the usual paper making prac-

_ time, the transfer roll 1 being moved out of con-
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tact with the wire 3. However when the web is
satisfactory, the suction transfer roll 7 is moved
to engage the transfer felt 8 with the making wire
3. In the position shown in full lines in Fig. 1,
the web is being collected on the gathering roll

" 10, the web passing around the roll 9 which is
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now spaced from roll 11, and being pressed against
the gathering roll 18, which removes it from the
felt 8 and bonds one ply or layer onto another
until a ¢ylindrical sheet 22 of the required thick-
ness is formed on the roll {0. As the thickness
of the material on the roll 10 increases, the roll
automatically moves away from the suction press
roll 9, and the other gathering roll {{ approaches
the roll 8. When the sheet on the roll 10 has
reached its desired thickness, an adjustable elec-

‘trical contact point I6a on the left side of table

16, as viewed in Fig. 1, makes contact with a fixed
contact point 16b on the frame of the apparatus
and completes an electric circuit which actuates
means for causing the knife on the gathering roll
10 to sever the gathered plies of material.

This means comprises an electric motor which
operates a valve controlling the supply of fluid
under pressure to the fluid pressure cylinder 21
shown in Fig. 4, the supply of fluid to the cylinder
27 causing a tapered trip plate 23 to move for-
ward to the position shown in Fig, 4 where it is
in position to be engaged by the end 24 of the
knife bar 21. As the knife bar 2{ rotates, it
comes into engagement with the tapered surface
on the trip plate 23 which forces the knife lon-
gitudinally in the direction of its length, the knife

.also moving radially outwardly because of the in-
_clination given to the bottom of the groove 20,

thus severing the sheet. The sheet at the point

- of severance is wet and weaker than the other

45

portions of the sheet because of the space pro-
vided at the inclined side of the knife. When
the knife bar 21 has passed the trip plate 23 and .
severed the plies of pulp wound on the roll 10,

- it is promptly returned by means of a fixed ta-

. 60

pered plate 28 carried by a bracket at the opposite
end of the roll and engaging the opposite end 25
of the knife to cause the knife to return to its

" Inoperative position. :
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The trip plate 23 may also be adapted to be
brought into operative position by other suitable
timing mechanism actuated by the number of
revolutions the gathering roll has made, such as
a wheel having one tooth and operating a pin
or other mechanism to trip the operating mech-
anism of the trip plate 23 after a predetermined
number of revolutions of the gathering roll 10,
or the mechanism may. be set in motion by a
member such as & roller mounted on an arm
which roller contacts with the wound-uyp web on
the roll 18 and operates the control mechanism
when the desired thickness of sheet is obtained
on the roll 10. '

As will be understood, the rolls 16 and 1! are
of similar construction, each being provided with
web severing means, the construction shown in
Figs. 2, 3, and 4 being applicable to hoth of these
gathering rolls. ' ' ’

The lateral movement of the rolls 10 and i
is effected by means of a hydraulic cylinder 28,
connected to a suitable pressure supply pump,
not shown, through a valve 28 of such character
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that pressure can be applied alternately to either
end of the cylinder 28. The valve 29 may be oper-
ated manually or automatically in connection
with the pulp cutting control means 23 by means
energized with the motor which controls the valve
for supplying pressure to the cylinder 21. Figs.
5 and 6 show a construction of valve operating
means for operating the valve 29 to control the
movement of the rolls 10 and {1 with respect fo
the suction press roll 8. . In this construction 38
is an electric motor of the reversible type, actu-
ated through suitable electric controls when its
contacts 16a and (6b engage, to operate the valve
28 through pinion 31 and quadrant 32, the latter
being provided on the valve stem 33. This same
valve arrangement and motor control may be
provided to control the pressure supplied to the
piston in the valve 21 for operating the trip plate
23 except that the back pressure valve &4 is
omitted and the device is provided for operating
the trip plate 23 through only a single stroke.
Where two rolls 18 and [ are used, when the
multi-ply sheet 22 is cut at roll {0, and the severed
end reaches the bite between the suction roll 9
and gathering roil 10, a reverse pressure is applied
to the hydraulic cylinder 28 and the gathering
roll 11 is brought into contact with the roll 8.
The gathering rolls may each be provided with
operating mechanism 28, 29 if the gathering rolls
are individually movable, so that if it is desired
to start the web carried by the felt 8 onto the roll
t1 as the cut made by the jet § approaches the
bite of the rolls 8 and (I this may be done. If
this is accomplished the web that is past the
suction box 12 may continue to be pressed against

" the pulp gathered on the roll 10, this length of
web being equal to half the circumference of the.

roll 8. After the web end passes the suction box
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13, the roll 10 is then caused to recede from the °

roll 8. In like manner this gathering roll may-

contact with the suction press roll 8 before the
roll {1 is caused to recede.

When the multi-ply sheets gathered on rolls
i and 11 have been cut they are passed onto
felts 34 and 33 and travel between pairs of suction
rolls 36, 36c and 31, 31a preferably arranged ver-
tically, and thence move to a conveyor felt 38
which delivers the multi-ply sheets for further
processing, where desired. The felts 34 and 35
are trained about rolls 34a, 88a respectively and
- around associated guide rolls. Curved guards
39, 39a are arranged partly around the roll (0
to support and guide the sheet after the latter
has been severed as it is delivered to felt 34, and
a guard 40 for similar purpose is arranged over
roll {§. The pairs of press rolls 36, 36a and 31,
3Ta may be driven at the same speed as the form-
ing wire 8 and the gathering rolls 18 and I1.

With the use of two gathering rolls {0 and {1,
when the sheet has been gathered and severed
on one roll, the roll upon which it has been gath-
ered is forced away from the press roll 8 by the
piston and cylinder 28 and is free to be revolved
at a slower speed while delivering the severed
- sheet to the presses. For this purpose the wind-

ing roll 10 may contact with a roll 60 which may-

40

48

. be a friction roll adjustably attached to the frame °

of the machine to enable it to be adjusted to suit-
different diameters of winding rolls (0 and (I,

and adapted to be driven by a belt from roll 36,
the said roll 38 being adapted to rotate at a slower
speed than the making speed. In a similar man-
ner the roll {{ is proyvided with a friction roll §8a
adapted to be driven from a belt passing around

the roll ﬂa The belts for driving these rolls {1}

70

‘valve 44 is adapted to bear.

3

and §8a are so arranged as to rotate the rolls 5¢
and §0a in the proper directions. By passing the
severed sheets through the presses at a slower
speed than the speed of travel of the felt 8, the

. power requirements are reduced and the felts are

given a longer life, while the sheet is delivered
with less molisture.

When using one gathering roll, the multi-ply
sheet, when severed, is delivered from the gather-
ing roll at the same high speed at which the press

-roll 8§ operates, and passes to the presses at that

speed. However this speed of movement of the

" cut sheets through the presses is preferably lower

than the speed of operation of the press roll §.
PFig. 7 shows one form of construction in which
the severed sheet is delivered vertically to the .
press rolls at a slower speed of movement than
the speed of formation of the web. In this con-
struction the felt 8 travels beyond the roli 8 to
and around a small turning roll 41 coacting with
another small roll 41 which is under spring ten-
sion, being held normally towards the roll 4l
under the action of a spring so that it can be
moved away from the multi-ply sheet coming be-
tween these rolls. Arranged below the rolls &1
and #la is a series of pairs of tension rolls 42, 42a.
The sheet passes between these rolls at the speed
of the gathering roll until the forward end of the
sheet enters between the last pair of rolls 42, 42a
whereuipon the spring tensioned roll 4ia moves
relatively to the roll 41 and operates a suitable
controlling mechanism as by means of an electric
contact to change the speed of operation of the
press rolls 36, 36a and 37, 37a and the felts 34
and 38 cooperating therewith. The speed chang-
ing means may comprise any suitable electric
motor or clutch control. The driving mechanism
for the last pair of spring tensioned rolls is auto-
matically released when the sheet enters between
the press rolls.

In order to permit the gathering roll, when
one such roll is used, to be brought into contact
with the suction press roll 8, or each of two rolls
to be brought alternately against the suction press
roll without causing a blow thereon, the outlet 43
of the valve 29 may, as shown in Fig. 5, be pro-
vided with a valve seat 29a against which a

provided with a stem 45 the lower end of which
extends into a hole 46a formed in a bearing 46
carried by the part 41 and surrounded by coiled
spring 48 pressing the valve against its seat. The
arrangement is such that when a sheet of multi-
ply pulp on the gathering roll has been cut, the

‘pressure from a pump acting against one side of

the piston and the cylinder 28 will cause the
gathering roll to be moved against the suction
press roll 9 and the valve 44 will act after the
manner of a dashpot to prevent a sudden blow
to the gathering roll against the roll 8. .
In the bonding of multi-ply paper or board.
the plies should come together with the correce
moisture content, the web not being smoothed
and being without pressure before it is bonded.
The bonding is greatly improved by employing a
suction roll at the point of gathering of the web,
as there is an instant removal of the water ex-
pressed between the nip of the suction press roll
and the gathering roll, this water being taken
from the web through the felt at the preliminary
pressing between the suction press roll and the
gathering roll 10 or (.. The point of gathering

‘is the first point at which pressure is applied to

the web,
The felts 8, 34 and 38§ are endless felts, kept in

The valve #4 is°
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proper operating condition by the suction press
rolls although if desired they may be continu-
ously washed as in accordance with usual board
making practice. This washing may be done
with shower pipes and whippers or by means of
shower pipes and suction rolls,

By passing the multi-ply sheets between two
felts, such as the felts 34 and 35 and between the
strongly constructed suction press rolls 36, 36a
and 317, 31a, having stationary suction boxes ad-
jacent the nips of the rolls, the water in the sheet
is drawn equally in opposite directions and from
opposite sides of the web; and the multi-ply
sheets emerge dryer than they would if the sheets
were pressed in stacks. between felts in a hy-
draulic press, and of course in accordance with
the present invention the speed of production is
high and the labor of handling is reduced to a
minimum, :

While the method herein described, and the
forms of apparatus for carrying this method
into effect, constitute preferred embodiments
of the invention, it is to be understood that the
invention is not limited to this precise method
and forms of apparatus, and that changes may
be made in either without departing from the
scope of the invention which is defined in the
appended claims.

What is claimed is:

1. Apparatus for making individual sheets of
multiply paper comprising means for making a
web of paper, a press roll, means for moving the
web to the press roll, a support, a pair of gather-
ing rolls ‘'on said support rotatable on opposite
sides of said press roll, means for bodily moving
said support to bring said gathering rolls alter-
nately into pressure engagement with said press
roll, and means for severing the gathered plies
on said gathering rolls.

2. Apparatus for making individual sheets of
multiply paper comprising means for making a
web of paper, a suction press roll, means for
transferring the web to the suction press roll, a
gathering roll cooperating with said suction press
roll, means for relatively moving said suction
press roll and gathering roll to vary the spacing
between their axes, means for severing the
gathered plies on the gathering roll, and fluid
bressure means limiting the speed of approach
of said rolls. .

3. Apparatus for making .a multi-ply sheet
comprising means for making a web of paper, g

press roll, means for transferring the web to the .

press roll, a pair of gathering rolls, said press roll
having a plurality of stationary suction boxes
one adjacent the nip of each gathering . roll,
means for severing the gathered layers on said
gathering rolls, and means for relatively bodily
moving said gathering rolls ang press roll to
bring the gathering rolls alternately into and out
of pressure engagement with said. press roll.

4. Apparatus for making a multi-ply sheet
comprising means for making a web of paper, a
bress roll, means for transferring the web to
the press roll, a gathering roll, said press roll
having a stationary suction box adjacent the nip
of the gathering and press rolls, means for sev-
ering the gathered layers on said gathering roll,
and means for relatively moving said gathering
roll and press roll to bring the gathering roll
alternately into and out of engagement with said
press roll, said means comprising a fluid pres-
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sure cylinder and means controlled by the thick- -

2,355,008

ness of the gathered web on said gathering roll
for controlling said fluid pressure cylinder.

5. Apparatus for making individual sheets of
multi-ply paper comprising means for making a
web of paper, a suction press roll having a plu-
rality of stationary suction boxes at a plurality
of peripherally spaced locations, means for sup-
plying the web of paper to the suction press roll,
& plurality of gathering rolls adapted for pres-
sure engagement one at a time with said suction
press roll adjacent the respective locations of
said suction boxes, means for cutting the gath.
ered plies on the gathering rolls, and means for
moving a succeeding gathering roll into opera-
tive engagement with said press roll while the
gathered plies on said preceding roll are cut
therefrom.

6. Apparatus for making individual sheets of
multi-layer paper comprising means for making
a paper web, a suction press roll, means for trans-
ferring the web to said suction press roll, a pair
of gathering rolls, means for alternately bringing
one of said gathering rolls into pressure coopera-
tion with said suction press roll to wind a multi-
layer web thereon and for simultaneously moving
the other gathering roll away from said suction
press roll to permit of the unwinding of the web
thereon, means for cutting the gathered layers
on each said gathering roll during the time said
roll is moved away from said suction press roll,
press rolls for receiving the cut layers successive-
ly from the gathering rolls, means for operating
said press rolls at a peripheral speed substantial-
ly less than the speed of movement of the web
to said gathering rolls, and means for operating
each gathering roll when moved away from said
suction press roll at a peripheral speed substan-
tially corresponding to that of said press rolls

- to provide for unwinding of said cut layers at re-

duced speed while the next multi-layer web is
being formed on 2 gathering roll in contact with
said press roll. ‘ .

7. The method of manufacturing individual
sheets of multi-ply fibrous material comprising
forming a fibrous web, continuously supplying the
web to first one and then another of a plurality
of gathering rolls, gathering and winding the web
on a gathering roll into a muiti-ply tube, con-
tinuously applying pressure and outward suction
to the tube at the point of gathering as the web
is gathered, severing the gathered plies succes- -
sively while still on the respective gathering rolls,
delivering the severed sheets successively from
the gathering rolls in a common path of travel,
and subjecting the sheat coming from one gath-
ering roll to & pressure operation while the web
is gathered on another gathering roll to form the
next succeeding sheet.

8. The method of manufacturing individual
sheets of multi-ply paper comprising forming a
web of paper, supplying the web continuously to a
roll and gathering the web from that roll into a
multi-ply tube at. one point along the roll cir-
cumference while concomitantly applying out-
ward suction to the tube at the point of gather-
ing and pressing the tube at the point of gather-
ing, alternately gathering the web into another
multi-ply tube and applying suction and pres-
sure to said other tube at another point along the -
roll circumference, severing the respective tubes,
and unwinding each of said severed tubes while
the gathering operation for the forming of the
other tube is in progress.
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