
Jan. 18, 1955 PROCESS E. w. BREUNING ET AL 2,699,709 
AND DEVICE FOR SHAKING THE FORMING 

WIRE OF FOURDRIMIER MACHINES 
2 Sheets-Sheet 1. 

Filed June 6, 1951 

40 

llllllllllll?lllllllllll 

FIG-4 

IlllllllllllllllllllllllIi 

llllllllllllllllllllllil 

lIllllllIlIllllllllllllll 

5 
Illlllllllllllllllllll 

/3 
I 

\IB 

INVENTOR? 
ERNST W, BREUNING 

HANS J. KARPINSKI 
HEINRICH O. MORIKE 

ATTORNEYS 



Jan. 18, 1955 E. w. BREUNING ET AL 2,699,709 
PROCESS AND DEVICE FOR SHAKING THE FORMING 

WIRE OF FOURDRIMIER MACHINES 
Filed June ‘6, 1951 2 Sheets-Sheet 2 

Frq .7 T Q; 

25 

, INVENTORS 

ERNST I? BKEUNING 
EMVJ J ,KHFPINSK! 
HEINRICH 0. MOEZKE 

ATTORNEYS 



' cloth is moved 

United States Patent 0 
1 

2,699,709 
PROCESS AND DEVICE FOR SHAKING THE FORM 

IN G WIRE 0F FOURDRINIER MACHINES 

Ernst Wilhelm Breuning, Albeck, and Hans Johann 
Karpinski and Heinrich Otto Milrike, ()berlenningen, 
Germany, assignors to Papierfabrik Scheufelen, Ober lenningen, Germany 

Application June 6, 1951, Serial No. 230,243 

‘ 9 Claims. (or. 92-45) 

The present invention relates to paper machinery and, 
more particularly, to the dewatering of paper stock on 
the wire cloth and to the shaking of the wire cloth. 
For all types of ?bre stock webs, in particular for paper 

stock produced by dewatering on the wire cloth out of a 
suspension of the ?bre in a watery vehicle, the character 
of felting during the dewatering process is of primary 
importance both for the appearance (look-through) and 
for the strength of theiweb (length of fracture). 
The more uniform the felting is, the more uniform is 

the look~through and hencethe appearance and also the 
higher is the strength. ' 

During the dewatering process on high speed wire 
cloths the ?bres tend to ‘lay themselves in the direction 
of the wire in motion (parallel to one another), which 
results in an undesired increased strength in the length 
wise direction at the expense of the strength in the trans 
verse direction. , 

For the purpose of counteracting this undesired phenom 
enon a number of variegated devices and processes have 
been applied, which, in the main, have the purpose to 
impart a shake or a vortex motion ‘to the suspension of 
?bres during the time of dewatering with a view to pre 
vent the parallel disposition of the ?bres and to obtain a 
more uniform distribution of the lengthwise and trans 
verse strengths. ‘ . 

All known devices of this type make use of the prin 
ciple providing for shaking of the wire cloth. The wire 

by one or several wire rolls, or table rolls, 
to which a shaking motion is imparted. 
As a resut of this, not only the rolls but also the bear 

ings and the adjoining wire cloth frame parts are sub 
jected to these motions, so that not only the compara 
tively light wire cloth'is caused to vibrate, but also large 
masses of metal, which fact results in excessive Wear and 
tear of the bearings, higher power requirements, etc. The r 
large masses which must be moved preclude attaining the 
higher oscillation frequencies which would be desirable, 
but, furthermore, the direction of the vibrations with all 
known devices is, for reasons ‘of design, neither easily 
adjustable nor can it be selected at will. 
The new process of this invention avoids these known 

drawbacks by providing for an electrical current, which 
is sent through the wire cloth, which is moved by the 
action of a magnetic'?eld directed crosswise to the direc 
tion of the running wire cloth. Hence, the wire cloth is 
not moved and shaken, respectively, as a result of the 
movement of a large mass, but rather by the direct move 
ment of electro-dynamic forces. The magnetic ?eld is 
preferably of the D. C. magnet type, while a pulsating 
electric current, such as A. C., is used as electrical cur 
rent passing through the wire. The magnetic ?eld may also 
be pulsating, such as an A. C. ?eld, while D. C. or A. C. 
of any wave form may be used for the wire cloth of the 
paper machine. The amount of the wire shake can be 
adjusted by adjustment of the ?eld intensity of the mag 
net or of the electrical current in the paper machine wire 
cloth, or both, while the duration of the wire shake can 
be adjusted by adjustment of the exciting current fre 
quency and/ or of the ratio: 

Exciting current frequency 
Natural frequency of the wire or parts of same 

The invention is also characterized by the fact that ‘the 
direction of the wire cloth movement can be adjusted by 
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changing the direction of the axes of the magnetic ?eld 
and/ or the ratio: 

Exciting current frequency 
Natural frequency of the wire or parts of same 

The wire cloth may also be shaken according to one 
of the well-known mechanical methods, while being sub~ 
ject to a simultaneous electro-dynamic shaking move 
ment, which combination substantially improves on the 
drawbacks of the known methods. 
The drawings show applications of 

the manufacture of paper. 
box 1, the pulp 2 is fed onto 
cloth 3, as shown in Figure 
over the two rolls 4 and 5. A. C. is supplied to the-two 
rolls 4 and 5, isolated from each other‘, via contact de 
vices ti and 7 by the transformer ‘=3. The part of wire 
cloth 3, which conveys the paper stock, runs‘ between the 
two magnetic poles or electro-magnetic members, 9 and 
it) of an electro—magnet, which by the action of a ?eld 
winding 11 between its pole shoes 9 and it) produces a 
magnetic ?eld 12 extending through the paper machine 
wire cloth 3. i 

in the wire 3, the warp wires of which, in a magnetic 
field, represent conductors through which electrical cur 
rent ?ows, electro~dynamic forces are set up, which im 
part transverse vibrations such as shown by the arrows 
in Figure 1 depending on the magnetic ?eld intensity, 
the intensity of the A. C. and the frequency. 

In Figure 2 the ?eld winding 11a is not arranged at 
one side of the wire cloth only, but extends over the 
whole width of the wire cloth. The winding Ila is wound 
about the center portion of an electromagnetic member 
so as to form the poles 9 and it‘. Underneath the wire 
cloth iron parts 13 are arranged without any windings, 
which iron parts complete the magnetic circuit with the 
poles 9 and 10. With this arrangement the successive 
magnetic ?elds 12a and 1215 through which the wire 
cloth passes change direction, so‘ that the warp wires are 
imparted an S-shaped de?ection. vinstead of one single 
long exciter coil smaller separate coil units may be pro 
vided. 
The distribution of the current in the paper machine 

wire cloth can be controlled and varied at will by well— 
known methods, e. g. it may be desired to provide for 
the possibility that in such parts of the paper machine 
wire cloth as do not play a role in the process—-this ap 
plies in particular to tr e lower part of the wire cloth~no 
electrical current ?ows or a current that is smaller than 
that ?owing in the upper part, in particular over the action 
range of the magnetic ?eld. 

Figure 3 shows an example of such an arrangement. 
Besides the main transformer, which feeds an electrical 
current via brushes into the two rolls and the paper ma 
chine wire cloth, a skin eifect type transformer 13 is pro 
vided through the core opening of which the bottom wire 
cloth part is let. This transformer generates in the bot 
tom wire cloth part a voltage which counteracts the volt 
age drop in the paper machine wire cloth, which sup~ 
presses the electrical current in the bottom part‘of the 
paper machine wire cloth. ‘The upper reach of the wire 
cloth in Figure 3 is, of course, traversed by a magnetic 
?eld as is shown in Figures 1 and 2. 

Figure 4 shows a unit combing the main transformer 
and the skin effect type transformer. The bottom part 
of the wire cloth 3 and the feed-wire 33 or" the brushes 
pass through the core opening of the transformer 18a. 
The wire cloth 3, along the lower reach thereof, as a re 
sult of the better conductivity of the connection wire 33, 
carries no current, while current does ?ow in the upper 
reach of the wire cloth and the upper reach, as before, is 
traversed by a magnetic ?eld. 

Figure 5 shows another example for the application of 
the invention, which does not require any feed-wire to 
carry electrical current via the rolls to the paper machine 
wire cloth, since the electrical current in the paper ma 
chine wire cloth is generated directly thereon by induc 
tion. The magnet system may be designed similar to 
that of an induction motor with a moving ?eld being 
established by coils 21, 22 and 23 on iron frame 24 with 
another iron part 25 beneath the wire cloth. 

this invention for 
In Figure 1 from the head 
the wire cloth 3. The wire 
1, moves from left to right 
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In this arrangement, the periodic reversal of the excit 
ing currents sets up a moving ?eld and a vibrating move 
ment is imparted to the wire cloth. 

In Figure 6, legs 36, 39 and 40 of the magnetic frame 
41 set up a spatially ?xed magnetic ?eld 'upon energiza 
tion of the respective coils thereon, while varying of the 
exciting currents for the coils induces currents in the 
paper machine wire cloth which react with the ?eld to 
set up vibration creating forces in the wire cloth. 

Figure 7 is a plan view of Figure 5. 
When using the transmission by induction it may be 

advisable to use intermittent impulses, in which case the 
frequency of the electrical currents need not be correlated 
with the mechanical frequency of the wire shake. 
What we claim is: 
l. The method of dewatering paper stock during the 

manufacture of paper comprising; supporting an endless 
wire cloth on spaced rollers and moving the wire cloth, 
?owing the stock onto the wire cloth, establishing an elec 
trical current in the wire cloth by creating a potential dif 
ference between said rollers, establishing a magnetic ?eld 
through the wire cloth and substantially normal to the 
plane of the wire cloth, establishing an electromotive force 
in the lower reach of said wire cloth which is opposite to 
the potential difference between said rollers and of about 
the same algebraic value, whereby substantially no cur 
rent will flow in the lower reach of the wire cloth due to 
the potential difference between said rollers. ' 

2. A paper machine having a moving endless wire 
cloth to receive ?brous paper stock and through which 
the paper stock drains, means for establishing a pulsating 
electric current in the warp wires of the upper reach of 
said wire cloth, means for establishing a magnetic ?eld 
through and substantially normal to said wire cloth to 
transversely oscillate said wire cloth comprising electro 
magnetic members disposed above and below the upper 
reach of said wire cloth, and means for selectively con 
trolling said current to vary the amplitude of said trans 
verse oscillations in said wire cloth. 

3. A device as described in claim 2 in which the means 
for establishing the magnetic ?eld is U-shaped, with the 
legs of the said U arranged on opposite sides of the wire 
cloth and parallel thereto. 

4. A device as set forth in claim 2 in which the means 
for establishing the magnetic ?eld consist of an electri 
cally excited magnet on one side of the wire cloth having 
two poles and a magnetic member on the other side of 
the wire cloth completing the magnetic circuit between 
the two poles whereby the magnetic ?eld is in two parts, 
respectively, reversed in direction and substantially nor 
mal to the plane of the wire cloth. 

5. A paper machine having an endless moving conduc 
tive wire cloth to receive paper stock to drain there 
through, means for establishing a magnetic ?eld through 
and substantially normal to the wire cloth in the upper 
reach thereof, spaced electrically conductive rollers sup 
porting said endless wire cloth, a transformer having the 
terminals of its secondary side connected with said rollers 
to create a potential difference therebetween, and a trans 
former core encircling the lower reach of said wire cloth 
and having a primary coil whereby a voltage in the lower 
reach of the wire cloth can be established to counteract 
the voltage drop in the upper reach of the wire cloth there 
by suppressing the current flow in the lower reach. 
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6. A paper machine having a moving endless wire cloth 

to receive ?brous paper stock and through which the 
paper stock drains, means for inducing an alternating cur 
rent in the wire cloth comprising a primary transformer, 
a coil and a transformer core opening extending through 
said primary coil and around a portion of one reach of 
said wire cloth, means for establishing a magnetic ?eld 
through and substantially normal to said wire cloth to 
transversely oscillate said wire coth and comprising elec 
tro-magnetic members disposed above and below the upper 
reach of said wire cloth, and means for selectively con 
trolling said current to vary the amplitude of said trans 
verse oscillations in said wire cloth. 

7. In the method of dewatering paper stock by trans 
versely oscillating a moving endless Wire cloth, the steps 
of ?owing the stock onto the moving wire cloth, estab 
lishing a pulsating electric current in the warp wires of 
the wire cloth, establishing at least two magnetic ?elds 
through and substantially normal to the upper reach of 
the wire cloth and spaced longitudinally on said wire 
cloth, said magnetic ?elds being reversed in respect to 
each other thereby transversely oscillating the wire cloth, 
and controlling the current to vary the amplitude of the 
transverse oscillations of the wire cloth. 

8. In the method of dewatering. paper stock by trans 
versely oscillating a moving endless wire cloth, the steps 
of ?owing the stock onto the moving wire cloth, estab 
lishing an alternating electric current in the warp wires 
of the wire cloth, passing the moving wire cloth between 
the magnetic poles of an electro-rnagnet to set up a mag 
netic ?eld through and substantially normal to the wire 
cloth thereby transversely oscillating the wire cloth, and 
controlling the_alternating electric current to vary the 
chagacteristics of the transverse oscillations of the wire 
c of . , 

9. The method of transversely oscillating the moving 
endless wire cloth in a paper machine which comprises 
establishing an alternating electric current in the wire 
cloth in the upper reach thereof, establishing a magnetic 
?eld through a portion of said upper reach and in a direc 
tion normal to the plane of the wire cloth to transversely 
oscillate the wire cloth, controlling one of said currents 
and magnetic ?eld to vary the characteristics of the trans 
verse oscillations, and mechanically oscillating the wire 
cloth in addition to the aforementioned oscillations and 
selecting the frequency of variation of the current and 
?eld so that the vibration of the wire cloth‘ created thereby 
differs in frequency from the natural mechanical fre 
quency of the said wire cloth. 
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