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To atl whom it may concerr: |

Be it known that I, THOMAS H. SAVERY, a
citizen of the United States, residing at Wil-
mington, county of New Castle, and State of
Delaware, have invented certain new and

useful Improvements in Shaking-Sections of

Fourdrinier Paper-Making Machines, fully
described and represented in the following
specification and theaccompanying drawings,
forming a part of the same.

Thisinvention relates to paper-making ma-
chines of that class known as ‘‘ Fourdrinier”
machines, and more particularly to the shak-
ing-section thereof, whereby the water-satu-
rated stuff while being conveyed onward by
the wire apron is agitated by means of a lat-
eral shaking operation, through which the
interlocking or intertwining action of the
fibers is accomplished, whereby the stuff is
caused to take upon itself a web-like struc-
ture. In such machines the wire-cloth upon
which the water-saturated stuff is carried

runs over and is supported by a series of !

table-rolls on the shaking-section, and the
shaking-section usually carries also a breast-

1

roll at the front end, over which the wire-

cloth passes to the table-rolls, and a number
of supporting and guiding rolls, by which the
correct position, movement, and tension of

the wire-cloth are secured. The shaking-sec- |

tion is pivotally mounted at the rear or couch-

roll end, so as to swing horizontally, and the
other end is vibrated laterally at a high rate

of speed, usually about two hundred and fifty
times a minate, the vibratory movement at
the breast-roll end being usually about a quar-.

ter of aninch and varying in extent from this
point to nothing at the rear end or pivot-
point of the shaking-section. The desired
result of the action of this shaking-section
apon the paper stuff is to cause the fibers
contained in the stuff to so move relatively

to each other as to canse them to be inter-

woven or intertwined, or, as it is usually
called, ¢ felted ” together, so thata web will be
formed, with its fibers so related that when

the same is pressed asit passes the couch-rolls,

where a large portion of the water it contains
is expressed, it will form a substantial web
of fiberssuitably felted for further treatment.

As is well understood by paper-manufac- |

turers the operation upon the mass of stuif

on such a shaking-section is one of the most

importantin the whole process of paper-mak-

‘ing and requires, in order to produce any-
thing like perfect resalts, that the movement

of the shaking-section and wire-cloth thereon
shall be of just theamount and character re-
quired for felting the fibers, and that any
variation from the exact amount or charac-

' ter of movement required will cause defects
1 in the felting of the fibers in thestuf

, which
defects will appear in the finished produect.
The greatest skill and care are necessary,
therefore, in the construction, mounting, and
operation of the various parts of such shak-
ing-sections in order to secure the required

55
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vibratory or shaking movement of the parts |

of the heavy shaking-section, combined with

the proper rear movement of the wire-cloth

thereon, carrying the paper stuff with 1it.
Hereotofore the proper position and relation

of the table-rolls, breast-roll, and wire sup-

porting, guiding, and tension rolls with re-
spect to each other and to the moving parts

| of the shaking-section, by which these rolls

are carried and vibrated, havedepended upon
the construction and mounting of these parts
with greatskilland care. Theresultsattained
in such constructions as heretofore made have
been satisfactory to a certain extent; but, as
is well known among paper-manufacturers,
many defects exist in the finished product of
such machines, and such defects increase
largely with increase in speed of the shaking-
section, so that the speed attainable in such
machines with good results is strictly limited,
and constant effort has been made for many
years to discover the cause of these defects
and a remedy therefor. 1 have discovered
that many of these defects are caused by very

to the parts of the shaking-section by which

“the rolls are supported and vibrated and that
a greatly-improved product may be secured

at a higher rate of speed than has heretofore
been possible in such machines by providing
adjustable devices for securing the proper re-
lation of these rolls to the parts of the shak-
ing-section by which they are supported and
vibrated, sothat the rollsshall be carried posi-

tively by the shaking-seetion throughout its

entire movement and the uniform concerted

| action of all the parts of the shaking-section
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thus secured. These inaccuracies in the re-
lation of the rolls of the shaking-section to

the parts by which they are supported and

carried have been caused partly by defectsin

original construction, as-it is practically im-

possible, even with the highest skill and care,
to make the parts of the shaking-section so
true and uniform that such inaccuracies shall
not exist, and these original inaccuracies are

Increased and the defects in the product re-

sulting therefrom rendered more serious by
wear of the parts of the shaking-section, es-
pecially wearbetween theends of the rolls and
those parts of the shaking-section engaging
the ends of the rolls and by which the rolls
are moved endwise as the frame is vibrated,
the wear between these parts being large on
account of the pressure required to move the
rolls endwise at the high rate of speed re-
auired and the rapid increase of wear result-
ing from pounding in case of any play De-
tween the rolls and the parts by which they
are moved. Although these inaccuracies may
be very small and the irregularity in move-
ment resulting therefrom such as to escape
observation in the operation of such ma-
chines at the high speed at which the shalk-
ing-sections are vibrated, the smallest loose-
ness or play of the rolls in the shaking-sec-
tion, with the slight and very rapid move-
ment to which these rolls are subjected, will
necessarily cause the rolls to move out of
concert with the frame, so that in place of the
uniform vibration of the rolls, if positively
carried with the frame of the section, they
will be thrown by the frame first in one di-
rection and then in the other, the frame thus
pounding upon the ends of the volls, produc-
Ing an irregular action of the rolls and wire-
cloth, which is very detrimental to the qual-
ity of the product. In the case of the table-
rolls also this results in a non-uniform move-

ment of the different rolls, so that some will

move before others or different roils of the
series even be moving in opposite directions,
and thus the wire-cloth be subjected to ten-
sion in different directions at the same time
by inharmonious movement of adjacent rolls
or some parts pulled against tension of rolls
at that time stationary and tending to hold
the wire-cloth from moving to and fro, which
action I find is the cause of many defects in
the finished paper. By the present inven-
tion, resulting from this discovery of the
cause of defectsin paperasproduced by Four-
drinier machines witn shaking-sections as
heretofore constructed, I remedy these de-
fects by providing adjustable devices for sc-
curing the proper relation of the rolls in the
shaking-section to the parts by which they
are moved, so as to compel their uniform con-
certed movement exactly in accordance with
the movement of the shaking-section inde-
pendently of inaccuracies in construction and
fitting of the parts as originally made and of
wear of the parts in the operation of the ma-
chiine. Means of various forms may be used
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for this purpose; but I preferably employ 4
screw or wedge adjustable so as to take up

accurately any looseness or play between the
ends of the rolls and the parts of the shaking-
section by which they are moved endwise as
the frame is vibrated, so as to correct any in-
accuracles in original construction or fitting
and compensate for wear of the parts by which
such looseness and play is caused. In ma-
chines constructed in accordance with my in-
vention I preferably apply this adjusting or
compensating means to all the wire-rolls of

the shaking-section, including the table-rolls,

breast-roll, and the supporting and guiding
rolls, and the best results are produced by
such constructions; but greatly-improved re-
sults and inecrease of speed over such ma-
chines as heretofore constructed is secured
by applying such means only to some of the
rolls, and it is obviously less important as ap-
plied to the rolls near the rear end of the
shaking-section, where the vibratory move-
ment is slight, than to the rolls at the front
end of the shaking-section, where this move-
ment 1s larger. The most important results
are secured in the case of the table-rolls, es-
pecially when independent adjusting means
are applied to the different rolls, so that each
or some of these rolls may be adjusted inde-
pendently of the othersand the uniform move-
ment of the different rolls secured irrespec-
tiveof the variationsin construction or mount-
ing of the different rolls; but improved re-
sults over such machines as heretofore con-
structed may be secured by applying a sin-
gle adjusting means to a series of these rolls,
especially in the case of those near the rear
end of the shaking-section, where the move-
mentig slight, and the invention, broadly con-
sidered, includes such a construction.

For a full understanding of the invention
a detailed description of a construction em-
bodying all the features of the invention as
applied 1 their preferred form and to sub-
stantially all the rolls of a shaking-section
will now be given in connection with the ac-
companying drawings, forming a part of this
specification, and the features forming the in-
vention then specifically pointed out in the
c¢laims. |

In the drawings, Figure 1is aside elevation
ofso muchofa Fourdrinier paper-making ma-
chine as is necessary for explanation of the
presentinvention.” Fig. 2isaplan view there-
of. I'ig. 3 is a sectional elevation as seen on
the transverse line 3 of Fig. 2 looking to the
left. Ifig. 4 is an enlarced view taken on the
section-line 4 of I'ig. 2 and showing more par-
ticularly the preferred mode of mounting the
table-rolls.  Ifig. 5 is an enlarged plan view
of anumber of the table-rolls, showing a modi-
fication especially applicable to the rolls at
the rear end of the section. Tig. 6 is a scc-

tional elevation taken on the line 6 of Fig. 5.
Fig. 71s an end elevation of the breast-roll
and oune of the table-rolls with vertical and
IFig. 8 is a plan view

endwise adjustment.
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of the same.
construections. .
The various parts composing the shaking-
section of the machine shown are carried by
side frames A B, which are respectively con-

nected at their rear ends by pivots 10 11 with
the fixed machine side frames C D, which sup-

port the couch-rolls 12 13. The front por-

tions of these side frames A BB are connected

together by means of a shake-frame, shown
as formed of vertically-depending members
14 15 and a cross-bar 16, by which the oppo-
sife side frames are held in paralleiism and

maintained rigidly at the required distance

apart. The shake-frame 14 15 16 1s in turn
supported from the fixed frame of the ma-
chine by pivoted arms 17 18, the latter of
which 1s ordinarily provided with a lever-arm
19, converting it into a bell-crank, to which
a rocking motion is suitably imparted to vi-
brate the shake-frame and with i1t the side
frames A B and other parts of the shaking-
section and attachments carried thereby.
These side frames A B are supported near
their front ends by vertical standards, as 20
21, on each side connecting with the side
frames and stepped in base-blocks or other-
wise connected so that they may partake of
the lateral movement of the shaking-section.

The breast-roll 4 is supported in brackets
extending from the vertical members 14 15 of
the shake-frame, and the endless wire-cloth
3, upon which the stuft to be formed into pa-
per is carried, leads from this breast-roll over
a series of smaller table-rolls 5, which are

supported in bearings carried by the side

frames A B and over the usual suction-boxes
7, and from these rolls 5 said wire-cloth passes
over a guiding-roll 6 toand between the couch-
rolls 12 13 and returns around roll 13 and
over supporting and guiding rolls 9 to the
breast-roll 4, some or all of which rolls 9 are
arranged to be adjustable vertically to regu-

‘late the tension of the wire-cloth. Ordina-

rily a large number of the table-rolls 5 are em-
ployed, but a sufficient number 1s shown for
the purpose of illustrating thisinvention. A
modern mode of hanging these table-rolls is
best illustrated in Fw 4 in which each side
bar A B has dependmﬂ* from its lower side &
bracket 22, and these brackets are, at suitable

points, recessed, as at 23, to 1*eeeive the stems

2 of bearings 24 for the journals of the rolls
5, which bearings 24 may be raised and low-
ered by screws 25.
vertically adjustable, so that the table-rolls

-5 may have their surfaces traly alined.

6o

Referring now to the improvements em-

bodying the present invention, each of the

table-rolls 5 is shown as pr ovided at each end
with an adJust ng-screw 30, turning in a hole
tapped 1In beermmbreeket 22 and hawnﬂ' its
end bearing against the end of the ] ournal of

the table,a lock-nut 81 preferably being used,

as ShOWH for retaining the screw in p051b10n
when ed;usted
justment of these screws 30 the greatest ac-

Figs.- 9 and 10 show modiﬁed |

results.

These bearings are thus

It is ebweue that by the ad-

eu.raey in position of the rolls 5"1*e1ative1y to
the side frames A B may be secured, any
looseness or endwise play of the rolls in their

‘bearings due to slight defects in construction

or wear between the ends of the rolls and the
brackets compensated for, and the endwise
movement of the rollsin e*caet harmony with
each other and with the other parts of the
shaking-section secured. With the adjust-
ing-screws at each end of the rolls, moreover,
it is possible to adjust the rolls longitudi-
nally, so as to secure exactly the position of
the rolls in the frame for attaining the best
It will be understood, however, that
these adjusting-serews may be used only at
one end of the rolls, in which case, however,
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the position of the rolls will be changed

slightly in adjusting, and the construction
shown is much preferable. While thisscrew
construction 1s preferably used, it will be un-
derstood that any other suitable means may
be employed for this purpose, such as slid-
ing wedges with means for holding them in
their adjusted position. 1 have shown two
such constructions in Figs. 9 and 10. InFig.
9 a vertically-sliding wedge-plate 34 is used,

sliding in an inclined groove on the inner

side of the bracket 22 and bearing against
the end of the table-roll 5. A bolt 35 extends
downward from the wedge-plate through an-
opening in the bracket 22 and 1s provided
with an adjusting-nut 36, by which the wedge-
plate 34 may be drawn down, and thus ad-
justed to take up any endwise play of the roll
in the section. The construction shown in
Fig. 10 is the same, except that the wedge-

plate 34 has a bolt 37 extending sidewise

through an opening in the bracket 22 and
provided with a nut 38, by which the wedge-

plate 34 is locked in pOSIthI] when a,d!]usted‘

as desired.

While it is preferable that the rolls be pro-
vided with independent means for securing
the result desired, so that each of the rolls
may be adjusted relatively to the others, im-
proved results over constructions heretofore
in use may be secured by providing a single

adjusting means for a series of rolls, espe-

cially the rolls near the rear end of the sec-
tion where the movement is slight. Thus,

sle
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as shown in Figs. 5 and 6, a bearing-plate 29

for the ends of the shafts or journals of the
rolls 5 is interposed between the ends of a
number of the shafts or journals and the side
rails and adjasted by scerews 30. This en-
ables the use of adjusting means at a lesser
number of points; but the best results are not
thus attained. 'T'he same result of providing
a single adjusting means for a series of rolls
may be secured in the construction shown in
Figs. 9 and 10 by using a single wedge-plate
34 for a number of rolls.

justing means and the supporting and guid-
ing rolls 9. The breast-roll, as shown in de-

tail in Figs.7 and 8, is provided with adjust-
| ing means by widening its supporting-bracik-

The breast-roll 4
also is preferably provided with similar ad-
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ets 26 and providing them with a vertical
member 27 to receive an adjusting-serew 30,
acting as in the case of the table-rolls. In
the details, ¥igs. 7 and §, the breast-roll is
shown as equipped also with means for ver-
tical adjustment, as in the case of the table-
rolls. The same construction of end adjust-
Iing-scerews shown in Iig. 1 is used in connec-
tion with the supporting and guiding rollers
9 at the front end of the shaking-section, and
the other rolls 5 may be similarly equipped,
although the slight movement at the rear end
of the shaking-section makes this less impor-
Although this adjustable means is
shown as provided for the greater number of
the table-rolls and is preferably used also
with respect to the breast-roll and supporting
and guiding rolls, it is not absolutely neces-
sary that each and every roll shall be pro-
vided with it. In many instances the provi-
sion of thisimprovementwith respect to a por-
tion of the table-rolls, especially that portion
of them which receives the greatest move-
ment, will secure greatly-improved results in
such a machine, and the appliecation of the
improvement to the breast-roll alone will be
found greatly advantageous, and therefore
the invention, broadly considered, is to be
understood as including a construction in
which only the breast-roll or only some of the
table-rolls are so equipped. Itis to benoted,
however, that in all the Fourdrinier paper-
machines which the art now employs the best
results will be obtained if substantially all
the rolls above referred to are provided with
the improvement. |
What I claim is—

1. InaFourdrinier paper-making machine,

the combination with the shaking-section and
rolls mounted therein and by which the wire-
cloth forthe forming-webissupported, guided
and moved to and fro, of adjusting means for
taking up endwise play of the rolls in the
shaking-section to secure the concerted move-
ment of the rolls with the section, substan-
tially as described.

2. InaFourdrinier paper-making machine,
the combination with the shaking-seetion and
rolls mounted therein and by which the wire-
cloth forthe forming-web is supported,guided
and moved to and fro, of members engaging
the ends of the rolls to compel their move-
ment with the section, and means for adjust-
ing the relative position of said members and
the rolls to take up endwise play of the rolls
in the shaking-section and secure the concert-

' ed movement of the rolls with the section,

substantially as described.

3. The combination with the shaking-sec-
tion and vibrating wire-cloth of a Fourdrinier
paper-making machine, and a roll over which
the wire-cloth passes, of adjusting means for
taking up endwise play of the roll in the shak-
Ing-section to secure the concerted movement
of the roll with the shaking-section, substan-
tially as deseribed.

4. The combination with the shaking-sec-
tion and vibrating wire-c¢loth of a Fourdrinier
paper-making machine, and a roll over which
the wire-cloth passes, of members at opposite
ends of the roll moving with the shaking-sec-
tion and engaging the roll to compel its move-
ment with the section, and means for adjust-
ing said members to take up endwise play of
the roll in the shaking-section and secure the
proper position and movement of theroll, sub-
stantially as described. |

5. Inafourdrinier paper-making machine,
the combination with the shaking-section and
a series of table-rolls mounted therein, of
members engaging the rolls to compel their
endwise movement with the section and ad-
justable to take up endwise play of the rolls
in the shaking-section and secure the con-
certed movement of the rolls with the section,
substantially as described.

6. Ina Fourdrinier paper-making machine,
the combination with the shaking-section and
a series of table-rolls mounted therein, of ad-
justing devices for adjusting independently
of each other the position of the different rolls
and taking up endwise play between the rolls
and the parts of the shaking-section by which
they are actuated, substantially as described.

7. InaFourdrinier paper-making machine,
the combination with the shaking-section and
a series of table-rolls mounted therein, of ad-
justable devices at opposite ends of the rolls

| for securing the proper position of the rolls

and taking up endwise play of the rollsin the
shaking-section to compel their concerted
movement with the section, said devices be-
ing arranged for adjustment of the different
rolls independently of each other, substan-
tially as deseribed.

In testimony whereof I have hereunto set
my hand in the presence of two subseribing
witnesses.

TIHOMAS II. SAVERY.

Witnesses:

C. J. SAWYER,
A. T.. KXENT.
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