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Patented July 5, 1949 2,475.426 

UNITED STATES PATENT OFFICE 
2,475,426 

TENSION CONTROL 

Walderinar C. Ewaldson, Millington, N.J., assignor 
to Western Electric Company, Incorporated, 
New York, N. Y., a corporation of New York 

Application April 6, 1947, Serial No. 741,920 
3 (Claims. 

1. 
This invention relates to tension controls for 

continuous flexible elements, and more particu 
larly to a tension control for a Fourdrinier Wire 
in a pulp insulating machine for forming insulat 
ing coverings of pulpous material on electrical 
ConductorS. 
The Fourdrinier wire in the pulp insulating 

machine is driven about its supporting rollers, 
the upper portion of the wire travelling with the 
conductors in the area, where the pulpous mate 
rial is applied to the conductors. The electrical 
conductors in this area are guided in a common 
plane and maintained taut by the introduction of 
a given tension in the conductors. It is important 
that the Fourdrinier wire have a given tension 
created therein to cause the upper portion there 
of travelling with the conductors to lie in a given 
plane substantially parallel with the said plane 
of the conductors to control the even formation 
of the paper pulp about the conductorS. 
An object of the invention is to provide a ten 

sion control for a continuous flexible element, 
particularly a Fourdrinier wire which is simple in 
construction, highly accurate and readily actu 
able. 
With this and other objects in view, the inven 

tion comprises a tension control for a continuous 
flexible element mounted on spaced supporting 
rollers and driven linearly, the tension control 
including a tension roller positioned to engage the : 
element at a position spaced from the Supporting 
rollers, a support therefor, and means to move the 
support to cause the tension roller to apply a 
variable force to the element to create a variable 
tension in the element. 
More specifically, the tension control is for a 

Fourdrinier wire in a pulp insulating machine for 
forming an insulating covering of pulpous ma 
terial on a plurality of electrical conductors as 
they advance longitudinally in a plane parallel 
with and adjacent the wire, while the Wire is 
driven about spaced supporting rollers. The ten 
sion control includes a tension roller equal to or 
greater in length than the width of the Four 
drinier wire and positioned transversely of the 
wire. The tension roller is supported by a pivotal 
frame which is movable relative to the Wire by a 
threaded shaft carried by an element, in the 
form of a yoke, pivotally connecting one end of 
the threaded shaft to the frame. A fixed posi 
tion housing, apertured for the threaded shaft to 
extend therethrough has a nut longitudinally 
movable therein through which the threaded 
shaft exends, the nut being backed up by a 
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housing concentric with the threaded shaft. The 
tension created in the Fourdrinier wire originates 
in the Spring and as the spring is compressed, the 
tension in the wire increases. A dial positioned 
adjacent the housing is graduated to indicate 
the tension in the wire. A pointer movable rela 
tive to the dial is driven by a rack carried by the 
nut and interengaging a pinion concentric with 
pivotal Support for the pointer and fixed there 

0. 
Other objects and advantages will be apparent 

from the following detailed description when con 
Sidered in conjunction with the accompanying 
drawings, wherein - 

Fig. 1 is a Schematic side elevational view of a 
portion of a pulp insulating machine illustrating 
the invention; 

Fig. 2 is an enlarged fragmentary detailed view 
of the tension control; 

Fig. 3 is a fragmentary sectional view taken 
along the line 3-3 of Fig. 2; and 

Fig. 4 is a fragmentary sectional view taken 
along the line 4-4 of Fig. 2. 

Referring now to the drawings, the portion or 
unit 0 of the pulp insulating machine selected to 
illustrate the invention includes supporting rollers 

and 2 for a continuous flexible element 4 
which in the present embodiment is a Four 
drinier wire. The upper portion 5 of the wire 
travelling in the direction of the arrow between 
the supporting rollers if and 2 travels through 
an area where a pulpous material (not shown) is 
fed to the Wire around a plurality of electrical 
conductors 6 guided to and through the material 
applying area by sheaves 7, 8 and 9. The ten 
Sion in the conductors 6 causes the portions of 
the conductors between the rollers 8 and 9 to 
lie in a given plane. It is important therefore 
that the portion 5 of the wire 4 lie Within a 
given plane parallel to the plane of the conduc 
tors to cauSe uniform formation of the pulpous 
material about the conductors. If the Wire is 
not held taut between the rollers and 2 and 
is allowed to sag, it is apparent that the pulpous 
material may not surround the conductors be 
tween the sheaves 8 and 9. Furthermore, un 
due tension created in the Fourdrinier wire may 
dainage the Wire and for this rason, it is in 
portant that the proper tension be maintained in 
the wire. This is brought about through the 
tension Control mechanism, assisted by an idler 
roller 20. 
The tension control mechanism includes a ten 

sion roller 2 which is equal to or greater in length 
compression spring which is also disposed in the 55 than, the width of the Fourdrinier wire and is 
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positioned transversely of the wire as shown in 
Figs. 1, 2 and 4. The roller 2 is rotatably sup 
ported at the lower end of a frame 23, the upper 
end of the frame being pivotally supported at 24 
on a downwardly extending bracket 25 of the 
main frame 26 which also rotatably supports the 
rollers and 2. A crank shaft 28 is journalled 
in suitable bearings 29 in the frame 23 and has 
a hand crank 30 mounted on the outer end there 
of. A yoke 32 has its legs provided with bearings 
33 through which the shaft 28 extends and in this 
manner, the yoke 32 is supported by the shaft, 
the shaft being free to rotate in the bearings 
33. The yoke 32 is also provided with a bearing 
35 for rotatably supporting a threaded shaft 36 
which is held against axial movement in One 
direction by a fixed collar 37; and in the other di 
rection by a beveled gear 38. A companion bev 
eled gear 39, fixedly mounted upon the crank 
shaft 28 and interengaging the beveled gear 38, 
Soperatively connects the crank shaft to the 
:threaded shaft. 
The threaded shaft, 36 extends through a hous 

iing:40, which is pivotally supported at 4, Which 
:may be described a fixed position, it being ira 
portant that the housing:be held against move 
ment relative to the tension roller 2, but per 
imitted to pivot at 4 during adjustment of the 
control mechanism to move the fraine 23 about 
its pivot 24. A nut or threaded element i3 is 
slidably disposed in the housing 49 and carries 

- a rack 44 which extends through a slot 45 in 
the upper wall of the housing. The rack 44 inter 
engages a pinion 46 which is mounted on a shaft 
47, of a pointer 48. The pointer 48 is inovable 
(relative to a dial 49 having graduations 60 to 
indicate the pounds pressure applied to the Wire 
"4: through the tension control mechanism. The 
force to create variable tensions in the Wire 
originates in a compression Spring 52 disposed 
in the housing 40 concentric with the threaded 
shaft 36 back of the nuti 43. The nature of the 
spring 52 is such that asithe Spring is compressed 
by the nut 43, eausing rotation of the pointer 
48 relative to the dial 49, a known force, indicat 
ed by the pointer, will be applied to the wire 4. 
The tension control mechanism is located at 

a position where it is possible for the operator 
to determine readily, at any time the tension 
in the wire and vary the tension without stop 
ping the machine. This is accomplished by rotat 
ing the crank" 30 clockwise to reduce the tension 
and counterclockwise to increase the tension. 
For example, let it be assumed that the operator 
wishes to increase the tension in the wire 4. 
This is brought about by rotating the crank 3) 
counterclockwise to rotate the crank shaft 28 to 
drive the gears 39 and 38 to rotate the threaded 
shaft 36 in a direction whereby it will move to the 
left in the nut 43. By rotating the threaded shaft 
36 in the direction specified, the distance between 
the nut 43 and the yoke 32 is widened, simultane 
ously compressing the spring 52 to increase the 
force therein and applying this force to the Wire 
through the pivotal frame 23 and the tension 
roller 2. It will therefore be apparent that as 
the threaded shaft 36 moves the nut 43 to the 
right to compress the Spring 52, the shaft will 
be moved to the left to cause clockwise move 
ment of the frame "23 about its pivot 24, to move 
the tension roller 2 outwardly to increase the 
tension in the wire f4. 

In a similar manner, the 'tension in the wire 
4 may be decreased by rotating the crank 30 

in the opposite direction to cause rotation of 
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4. 
the threaded shaft 36 in the threaded element 
43 to release a given amount of the force created 
in the Spring 52 reducing the force applied to 
the wire through the control mechanism. 
At all times, the tension in the Fourdrinier 

wire depends on the force created in the spring. 
Furthermore, the force in the Spring depends on 
the position of the nut 43 relative to the right 
end of the housing 40, and for this reason move 
ment of the nut will cause actuation of the pointer 

: 48 relative to the dial 49 to indicate the force 
applied to the wire or the tension created therein. 
Any action of the crank 30 to vary the tension 
in the wire f4 will cause movement of the pointer 
to notify the operator, at all times, the tension 
in the Wire. 
Although specific improvements of the inven 

tion have been shown and described, it will be 
understood that they are but illustrative and 
that Various modifications may be made therein 
without departing from the scope and Spirit of 
this invention as: defined by the appended claims. 
What is claimed is: 
1. A tension control for a Fourdrinier wire in 

a pulpinsulating machine for forming an insulat 
ing covering of paper pulp on a plurality of elec 
trical conductors as they advance longitudinally 
in parallel guided paths adjacent the wire while 
the Wire is driven about Spaced supporting rol 
lers, the tension control comprising a tension 
roller equal to or greater in length than the 
Width of the wire and positioned transversely 
of the Wire, a pivotal frame Supporting the ten 
Sion roller, a threaded shaft, an element rotatably 
Supporting the shaft pivotally connected to the 
frame, a fixed position housing apertured for the 
threaded shaft to extend therethrough, a nut 
threadedly mounted on the shaft and movably 
disposed in the housing, a compression Spring 
disposed back of the nut concentric with the 
shaft to urge the shaft to move the frame to 
cause the tension roller to create a given tension 
in the wire, and means to cause rotation of the 
shaft relative to the nut to vary the compression 
of the spring to vary the tension in the wire. 

2. A tension control for a Fourdrinier wire in 
a pulp insulating machine for forming an insulat 
ing covering of paper pulp on a plurality of 
electrical conductors as they advance longitu 
dinally in parallel guided paths adjacent the wire 
While the wire is driven about spaced supporting 
rollers, the tension control comprising a tension 
roller equal to or greater in length than the Width 
of the wire and positioned transversely of the 
Wire, a pivotal frame supporting the tension rol 
ler, a threaded shaft, an element rotatably Sup 
porting the shaft pivotally connected to the 
frame, a fixed position housing apertured for the 
threaded shaft to extend therethrough, a nut 
threadedly mounted on the shaft and movably 
disposed in the housing, a compression spring 
disposed back of the nut concentric with the 
Shaft to urge the Shaft to move the frame to 
cause the tension roller to create a given ten 
sion in the Wire, means to rotate the shaft rela 
tive to the nut to vary the distance between the 
nut and the frame to vary the compression of 
the Spring resulting in movement of the nut in 
the housing. and variation of the tension in the 
Wire, and indicating means actuable by the move 
ment of the nut in the housing to indicate the 
tension in the wire. 

3. A “tension control for a Fourdrinier Wire in 
a pulp insulating machine for forming an in 
sulating covering of paper pulp on a plurality 
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of electrical conductors as they advance longi 
tudinally in parallel guided paths adjacent the 
Wire while the wire is driven about spaced sup 
porting rollers, the tension control comprising 
a tension roller equal to or greater in length 
than the width of the wire and positioned trans 
versely of the wire, a pivotal frame supporting 
the tension roller, a threaded shaft, an element 
rotatably supporting the shaft pivotally con 

5 

nected to the frame, a fixed position housing 10 
apertured for the threaded shaft to extend there 
through, a nut threadedly mounted on the shaft 
and movably disposed in the housing, a com 
pression Spring disposed back of the nut con 
centric with the shaft to urge the shaft to move 
the frame to cause the tension roller to create 
a given tension in the wire, a drive shaft rotatably 
supported by the frame, gears operatively con 
necting the shafts, and a crank mounted on the 

15 

6 
drive shaft externally of the frame to rotate the 
drive shaft, whereby the threaded shaft will be 
rotated relative to the nut to vary the compres 
sion of the spring to vary the tension in the wire. 
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