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To all whom it may concern: -
Be it known that I, Samurr MiLNE, a sub-

_ *i'ect of,the King of Great Britain and Ire-
land, and a resident of Edinburgh, Scotland,
5 have invented certain new and usefal Imi.
provements In Paper and Pulp Making Ma-
chines, of which the following is a specifica-
tion. . | -
The mvention relates to improvements in

to paper and pulp making machines, and essen-
tially comprises improvements and modifi-

cations on that class of machines known as |

the ‘‘Fourdrinier’’ machines.
- My improvements consist mainl y 1In combi-

(5 nations of Fourdrinier wires to make them |
ound papers—such

suitable for making com

as duplex, triplex, and the like—so that, sev-

eral webs may be united .to fé6rm one cop- |

pound web without any of the difficulties
20
~such papers on the machines

that purpose. -
My improvements

with the manufacture of compound papers;

25 but some of them are equally applicable. to |

the ordinary Fourdrinier machine when used
for making one thickness of paper.
Several very important advantages will re-

sult from my improvements, such as the ma-

30 teralincrease in the quality, which will equal
-~ the best Fourdrinier papers,
crease In output and a handiness and conven-
1ence of parts hitherto unobtainable on such

machines. -
35 In the accompanying drawings, which
show diagrammatic views in elevation illus-
- trating the various modifications of my im-
provements, Figure 1 shows an elevation of
my improved machine with one wire-cloth.
Fig. 2 shows an elevation of my improved
machine with four wire-cloths and various
arrangements of couch and wire rolls.
3 and 4 show elevations of machines with
- three wires arranged above each other, the
45 couch-rolls being arranged in different rela-
tive positions in the two views. Fig. 5 shows
an arrangement of side bars suitable for the

machines shown in Figs. 1,2, 3, and 4. Figs.

F

4O

6 and 7 show other arrangements of side bars |-
50 and framing, and Fig. 8 is an end elevation of

part of Figs. 6 and 7. _ |
In the construction shown in Fig. 1 T ar-
range a Fourdrinier wire 1 above the usual

level and cause it to deliver:the Web of paper‘ |

preferably

hitherto connected with the manufacture of
employed f or

are chiefly connected

| arrangement the first

and also an in-

Higs.

"1 on.the felt 2, which carries it below the wire 5

device to the press-rolls 3 and 4. At the do.

livery end of the wire instead of the usual bot-

tom or inner couch-roll I provide one, 5, of
larger diameter than usual to
bring the wire sufficiently low down to meet 60
the felt 2 and allow it to pass undernesth. '
The usual upper couch-roll may be dis-
pensed with and the couching performed on
the under side of roll 5 by the roll 6, of which
there may be more than one, as shown at 62, 65
6, and 6*°*. Roll 5 may have a solid surface
or may be perforated to allow water to pass
on the upper side through the wire 1, as well
as on the lower side through the felt 2. The
roll 6 therefore performs the couching, and 70
Jackets may be gis ensed with, as the felt 2
takes the place of the jacket, as weli as acting
as the press-felt. The paper leaves the wire
1 and adhering to the felt 2 is carried to the
press-rolls 3 and 4, with the wire side up- 75
ward, so that it comes in contact with the
bare top roll, this being the exact reverse of
an ordinary Fourdrinier machine, in which
the wire side is down or next the felt when
passing through the first press-rolls. By this 8o
pressure of the bare
press-roll 4 is on the wire side of paper, which
1S the best possible condition for o literating
the wire-mark. 3 . -t
It will be seen that this arrangement de- 8
livers the paper at the press-rolls 3 and 4
without it requiring to be touched by hand
in much better condition than it is delivered
from the second set of press-rolls in an ordi-
nary Fourdrinier machine. In the ordinary gc
machine it must be led twice by hand to get
1t through the second press-rolls. All the
losses incident to leading the paper from the
couch-rolls to the second press-rolls in an
ordinary Fourdrinier machine are therefore 95
saved. - o | .
- Although for all ordinary papers one set of
press-rolls may be sufficient, more sets may
be employed, the important point being that
the wire side of paper comes first in contact 1c
with the bare top press-roll to remove the

‘Wire-mark.

The roll 5 instead of being of relatively
large diameter, as shown in 1g. 1, may be -
of the usual diameter and.be arranged as 1c

shownin Figs.2 A B, and C. The wire and felt

would have all the usual accessories, and the
felt may be carried up as far as necessary on
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roll 5, as shown at 10 and 10%. A tray 7 is | vacuum-boxes 9, and the space between

fitted below the wire to prevent leakage onto

 the web of paper in its passage to press-rolls.
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tom wire.

Tais tray may be permanently secured to the
framing of machine or may be made easily

removable.
other lining can be led onto the roll 5, so that

it may be united and pass through with the

paper.
ig. 2 shows an arrangement of four Four-

drinier wires similar to Fig. 1 to make quadru-

plex paper; but one or more may be used.

The wires may be of any convenient length,
and different arrangements of the rolls at
delivery end of the wire are shown, all of
them, however, delivering the paper onto a
felt 2 passing underneath. |

A shows a modification with' the wire
brought down on a roll 5 of usual diameter to
bring it in contact with felt 2. |

- B shows a modification with two rolls 5 5
on the lower part of wire, so that the water
may be allowed to pass through the wire from
the paper on the upper side. -

C is similar to A, with an extra roll 8 added
to the upper part to make the angle less
acute on roll 11, which could be used as
cuide-roll. -

D is similar to Fig. 1 and is shown with
three rolls 6 6 6, which would be very suit-
able for consolidating the paper and extract-
ing as much water as possible before the pa-
ner passes to the press-rolls. o

Tt must be distinctly understood that I do
not limit myself to the arrangements 1llus-
trated of rolls 5 and 6, as 1t 1s obvious modi-
fications can be made to suit the various pa-
pers being made. | |

It is also obvious that cloth or other mate-
rial may be led onto either of the wires A, B,
C,"or D, so as to be fixed on the surface or
embedded on the web of paper. The same
felt 2 passes under all the wires and through
the press-rolls, and each wire 1s provided with
a water-tight tray 7 under it to prevent leak-
age onto the web. Iigs. 3 and 4 show a
modification with the wires arranged one
above the other. The felt 2 passes down-
ward, coming in contact with each wire suc-
cessively in its course, and finally it passes to
the press-rolls 3 and 4 underneath the bot-
The felt 2 may, however, be led
from the bottom wire with the paper on its
under side to a set of reversed press-rolls simi-
Jar to ordinary second press-rolls in a Four-
drinier machine. - :

The wires may be arranged with their de-
livery ends vertically or at an angle either
way, Figs. 3 and 4 showing two modifications.
Rolls 5 and 6 may be arranged in different
ways to suit the arrangement of wires and
the paper being made. . .

All the wires mentioned may be of any
suitable length, and provided with all the

65 usual accessories, such as deckles 12 and

It is obvious that a cloth or

also a

breast-roll 14 and vacuum-boxes 9 may be
filled with the usual tube-rolls 13, Fig. 1 or
Kig. 24, to extract the water from the pulp in
its passage along the wire. This space may,
however, be filled with a flat plate or piates

70

15, Fig. 28, instead of the tube-rolls, to pre-

vent the water from leaving the pulp till 1t

reaches the vacuum-box 9. This plate may
be in one or several places and may be car-
ried from the usual save-all supports or from
the side bars in & manner similar to the usual
tube-rolls 13. For example, the plate or

plates could have supports similar .to the

{)ouma,ls or tube-rolls resting in adjustable
earings, so that they may be raised or low-
ered to suit the paper being made, or the
space may be partly filled with a plate 15 and

partly with tube-rolls 13, Fig. 2° 1t being un-

derstood that the plate is of considerable
length 1n the direction the wire travels—say
not less than about one-tenth of the distance
between the breast-roll 14 and vacuum-box 9.

The plate may be arranged to commence
near the breast-roll and the tube-rolls near
vacuum-box 9. A few tubes may be ar-

ranged near the breast-roll, followed by the
plate, which may extend to the vacuum-box,
| or tubes may be introduced at each side of

the plate, or an endless band of rubber or

like material may be used, and this band

may pass round the breast-roll, as shown
dotted in D, Fig. 2, and tube-rolls or around
separate rolls, as shown in full line at 15 D,
Fig.2. This band may be arranged to occupy
any position or proportion of the space be-
tween breast-roll- and vacuum-box. The
purpose of these various arrangements 1s to
provide means for the proper settling of the
bers before the water 1s extracted. =

At the breast-roll the pulp ‘sometimes |

flows on with a rush, and the fibers are not in
the best condition for forming the best paper
they are capable of making. There is often
oreat difference between the lineal
speed of the top and bottem layers of the pa-
per at this part of the wire, and when much
water 1s extracted at this part the paper will
be cloudy and irregularly formed.

By the means above described the fibers

have time to become thoroughly interiaced
and uniform and to become quescent, or
nearly so, by being carried forward on the
wire to the part where the ‘‘shake’ 1s re-
duced before water is extracted either by the
tube-rolls 13 or vacuum-box 9, and a much

superior quality of paper can be made from

the same material. By arranging a few
tubes near the breast-roll and before the
plate or plates or band & certain quantity of

water can be extracted to form the lower sur-
The upper layer would

face of the paper.
then be better formed in passing over the
plate or band than it would be were water

| continuously extracted. The means de-
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seribed permit. of every range of variafion to |

suit the various kinds of paper and materials.

As previously stated, the wires may be

provided with the usual shake motion ; but if

short they may be stationary or reccive only
8 very small shake. The breast-board may
be much wider than usual, as shown, 162,
Fig. 5, and receives a shaking imotion siiilar
to the wire, or the whole breast-box 17 and

breast-board 16 may be :vibrated for the
same purpose. ' ' -

To provide for a shake in short wires when

- the delivery end is led downward to deliver

20

25

- about the point C,

30

9, the center of curvature of this arc
the point ¢ on surface of u; pcr rell, the are

the paper on top ot felt 2, I arrange the shake.

or side bars with their ends and joints car-
ried past the couch-rolls 5 and 6 to points co-
incident with ares drawn from the point a,
Kig. 5, where the wire leaves the upper roll,
to the point B, where it meets the lower roll
being

being represented by dotted line A’.

The practical effect of this is to give the

wire a gradually-reducing shake from breast-
roll 14 to couch-roll 5, thus taking advantage
of the full length of the wire between these
pomts. The usual side bars terminate at or
Figs.1and5. =

By another modification shown in Fig. 6
the whole wire ‘and its roll ‘and fittings (ex-

- cept the bottom roll or rolls 5, which bring

- 35

40

45

sired. Additional

the wire in contact with the felt 2) are carried
from two side bars 18, which are rigidly fixed
to the cross-beam 19. ' This beam 19 s car-
ried from a lower beam 20 by a pin or bolt in
the center 23, Fig. 8. Beam 20 is stalionary
and is carried from the framing of machine.

The breast-roll ends of side bars are con.
nected to the cross-bar 21, which may be

placed outside the wire, as is usual, or insids, -
" The wire frame at
breast-roll end is su][;ﬁ)orted on the usual ad-

as shown in Fig. 6.

Justable and movable supports 22, which
may be placed under the breast-roll bearings,
as shown,; or under the cross-bar 21, as de-
supports may be placed
under the side bars, as usual, if they are of
considerable length. The whole upper part
of the wire frame will therefore be supported
so that if the breast-roll is vibrated it will re-

celve a motion round pin 23 as a center, the

motion being a circular one instead of a par-

- allel motion, asis obtgined when the side bars

55
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- leaves roll 8, which is the nearest possible to -

05

ends, as is usual.

The practical result of
that the breasi-roll and the wire receive a
shake without the wire being strained, as
all the upper parts move.as one piece. Ifthe
wire 1s led downward vertically, as shown in
Fig. 6, the ends of roll 8 would move in an arc

are carried on two centers at the couch-roll

this arrangement is

drawn-from point B, where the wire meets.

roll 5 as a center, to a point @, where the wire

a horizontal line when the very small extent

‘shown in Fig. 6 .
- ported ai iis outer ends by pieces

roll 8 while having

~wires to be changed more quickly,

of motion is taken into consideration, - It
follows, therefore, that with the arrangement
the beam 19 may be sup-

to 1nsure & horizontal motion.
When the wire is led downward from roll
3 at-an angle, as shown in Fig. 7. roll 8 while

24, Kig. 8,

| moving by vho action of the shake in an arc

of a circle the center of which is pin 23 will
also receive a motion at its ends correspond-
ing to an.are drawn from point B as a center
to point @, as shown by arc a’. The ends of
a horizontal motion as
the result of the shake will also. have g
small vertical motion as a result of its posi-
tion in relation to roll 5, these motions being
reverse at each cnd of roll—that is to say,
when the front end of roll 8 is moved toward

r
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the left hand it will also drop a little, while

the back end will be moved to the right hand
and riss a litie. | _ .
praciice is very slight and may be provided
for by leaving tho ends of beam 19 free by
removing supporting-pieces 24, Fig. 8, and
allowing the wire—'clotﬁ by its tension to ad-

Just beam and roll to suit, or it may be pro-.

vided for by arranging the supports 24 of
such a shape as to give the desired motion in
accordance with arc a’. Instead of these
supports 24 this motion may be provided for
by using connecting links or rods the centess
of which would coincide with the points B
and a. The whole object of these various
arrangements 1s to maintain a uniform ten-
sion on the wire-cloth between the rolls 8
and 5. | -

In Fourdrinier
has hitherto been so arranged that it is neces.

‘sary when changing wires to take out all the

rolls which are inside the wire, the save-alls,
and the other parts, €xcepiing the inner
couch-rolls, which entails a consitderable
amount of work and time. To enable the
) I arrange
the framing and supports for the rolis and
parts which are inside the wire so that they
come within the path of the wire. The CTOSS-

bar instead of being placed outside the wire,

88 1s usual, is placed inside, as shown at 21,
115

Kigs. 6 and 7.

- The usual supports at bi"east—roll_end may
be placed under the breast-roll ‘bearings, as

shown in Fig. 6, or they may be under the.

cross-bar 21, the front supports being ar-
ranged to be easily removed. The couch-
roll ends of side bars are carried from cross-

beam 20, and the couch-roll 5 may be carried

from the beam or from adjacent framing. A
part of the framing 25 is _
able to allow the wire to be sli ped on. The
supports 22 may have tapered or spherical-

shaped ends resting in suitably-shaped re-

cesses top ‘and bottom, so that they are
easily removed when the frame 25 is with-
drawn after the bolts are. removed in the

T'his veriical motion in

wire frames the framing

Qo
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usual manner. -To put on a new wire, the |

breast-roll end is supported by suitable

means and front support 22 removed. |
The whole of the wire frame, excepting the

roll 5, is carried on the beam 20 and supports

99, - The roll 5 may also be supported from

the beam 20. In the following explanation
it is supposed to be so: If the wire is one hun-
dred inches wide, the supports used must
have g clear length of one hundred inches out-
side the framing. In the case of the breast-
roll it would be a long rod or pipe slipped on
the end of the spindle, which is always left
long for this purpose.. For the beam 20 an

suitable bar would do, the beam being pret-

~erably made hollow to admit 1t. This bar

{4,

10

40

should also be long enough to hold the full
width of the wire. Suppose these two sup-
ports are in position and the wire over them.
Then the breast-roll is lifted up and support
22 removed, a temporary one being put on at
the outer end beyond the wire. The beam 20
is then lifted and supported at the outer end
of the bar in the same manner. Roll 26 1s

then taken out of its bearings and lowered |

and the frame 25 removed. It will be seen
that the way is entirely clear for slipping the
wire over the rolls, after which the perma-
nent-supports are put in and the temporary
ones removed, as described. If it is borne in
mind that the lifting appliances project far
enough outward to suit the full width of wire,
the description will be readily understood.

It will thus be seen that when beam 20 .and
cross-bar 21 are arranged inside the wire and
carrying the rolls and other parts which are
inside the wire these parts do not require to
be removed when changing wiresand also that
this system, although only shown in Figs. 6
and 7, is applicable to all Fourdrinier wire

frames.

45

It will be understood that I can use any

‘number of wires in conjunction to form any

desired number of plies in the finished paper
and that I may use any number of deckle-
straps on each wire, as also any number of
vacuum-boxes. |

I claim as my invention—

1. A paper-making machine, having Four- |
drinier wires in combination with a single felt
passing below said .wires, the wires coming 1n |

840,228

contact with the felt so as to de’livef 'ftheir‘

webs onto the felt. ' L
2. A paper-making machine, having Four-

drinier wires, in combination with a single

felt passing below sild wires, one or more m-

ner couch-rolls so arranged that the under

side of wire is brought sufficiently low down
to meet the felt passing underneath.

3. A paper-making machine, having Four-
drinier wires, in combination with a felt hav-

ing couch-rolls under the wire and inside the.

felt, the wire being in contact with the felt at

the roll, whereby the paper is transferred di-

rectly to the upper side of the felt.

4. A paper-making machine, having Four-
drinier wires, in combination with a felt hav-
ing couch-rolls under the wire and inside the
felt to deliver the paper from the under side
of the wire direct to the upper side of the felt
with the wire side uppermost to come first in
contact with the top press-roll.

5. A paper-making machine having Four-
drinier wires, in combination with a felt and
press rolls, arranged whereby the paper passes
under the wire directly onto the felt, with the

wire side upward, the paper being supported
and carried by the felt from the wires to the

press-rolls. -
6. In paper-making machines of the Four-

drinier class, beams 19 and 21 and side bars

rigidly fixed thereto, and a pin mounted in

the center of said beam 19, in combination
with movable supports carrying the breast-.

roll end so that the wire frame 1s capable of
recelving 8 swinging motion round pin 23.

7. In paper-making machines ¢f the Four-
drinier class, a cross-beam 20 and a bar 21 ar-
ranged inside the wire in combination with
and carrying side bars and other parts which
come within the part of the wire from said
beam 20 and bar 21 placed inside the wire,
whereby a wire can be slipped on without re-
moving these parts. : | |

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses. '

SAMUEL MILNE. [t s]

Witnesses:
RosErT F. ScorT,

JAMES (FARDNER.
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