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United States Patent Office 

3,052,293 
POSITONING AND FORCE APPLYNG SPRNG 
ARRANGERMENT FOR PAPER MAKENG MACH NE 
Edward D. Beacher, Beloit, Wis., assignor to Beloit Fron 

Works, Beloit, Wis., a corporation of Wisconsia 
Coatialation of application Ser. No. 769,166, Oct. 23, 
1958. This application June 26, 1962, Ser. No. 123,925 

E6 Caias. (C. 62-273) 

This application is a continuation of Serial No. 769,166 
filed October 23, 1958, now abandoned. 
The present invention relates to devices for controlla 

bly adjusting the path length of endless looped bands and 
particularly to mechanisms suitable for use in Fourdrinier 
type paper making machines. It is particularly adapted 
for the controllable adjustment of the operating length 
of the Fourdrinier wire while maintaining a controllable 
initial tension in such wire loop. 

In the Fourdrinier type paper machine, a looped form 
ing wire is trained over a breast roll (at the end receiving 
stock from a headbox), over a plurality of suction boxes 
and the like dewatering devices, and then over a couch 
roll and a turning roll at the end of the web forming 
Zone. In modern paper machines, the length of the wire 
required and other considerations dictate the addition 
of carrying rolls and other devices to support the reach 
of the forming wire from the breast roll to the suction 
boxes and couch roll. The forming wire is a critical and 
comparatively delicate element in the paper machine, and 
it must be handled with care in order that the forming 
wire may be driven by its frictional engagement with 
the surfaces of the turning roll and usually the couch 
roll, and a certain initial tension is required. This initial 
tension, besides furnishing the frictional engagement to 
permit driving the wire, also serves to maintain the 
Smooth level condition necessary for the formation of 
paper. In addition to this initial tension, there is de 
veloped much greater tension in the wire reach between 
the turning roll and/or couch roll, at which point or 
points the driving force is supplied to the wire, and the 
Suction boxes. It will be understood that during the 
normal operation of the paper machine with stock form 
ing on the wire, a considerable drag is introduced by the 
atmospheric pressure, tending to force the forming wire 
tightly to the surface of the suction boxes. This effect 
constitutes the major part of the driving load in a Fourdri 
nier part of a paper machine. 

Despite the efforts of papermakers and machine 
builders to the contrary, there always remain minor ir 
regularities in the Suction forces, in the stretch modulus 
of the Fourdrinier wire, in the frictional factors causing 
the wire to drag over the Suction box covers and in the 
friction behavior of the driving rolls themselves. These 
and other factors make necessary the provision of mech 
anism to provide for the change of the path length of 
the Fourdrinier wire during operation. In actual opera 
tion, the length of the wire is slightly greater than the 
length determined only by the initial tension, because 
of the greater tension resulting from the suction box drag 
and extending to the driving rol, or rolls. 
These continuing variations in length during the opera 

tion of the paper machine have heretofore been provided 
for by devices known generally as stretchers. These 
stretchers have been, conventionally, rolls so mounted 
So as to swing on arms about a remote axis and have 
been weighted (or counterweighted). These devices 
have usually provided for the minor differences in length 
of Fourdrinier wires as supplied from the manufacturer 
and frequently have provided sufficient adjustment to 
permit the placement of new Fourdrinier wires as well. 

For convenience in the removal and replacement of 
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the Fourdrinier wire, it is desirable that the wire stretcher 
roll be located outside the wire loop in order to avoid 
the complication involved in removing such apparatus 
from within the loop. It is also desirable where possible 
to use Small angles or wrap of the wire over tensioning 
rolls and other rolls, but for this reason small changes 
in the total length of the wire make reatively large dif 
ferences in the position of the tensioning roll. Where 
tensioning rolls are mounted as described, for pivoting 
about a remote axis, the arm length required and the 
counterweights used have become unmanageably large 
and introduced considerable inertia. These factors made 
it difficult to compensate for minor fluctuations in the 
wire path length and caused great difficulties, to the 
point of damage or destruction of the wires in the event 
of abrupt loss of suction and the consequent changes in 
power input. 

Heretofore it has not been obvious that a successful 
stretcher mechanism would require a "controllably elas 
tic' behavior to permit both minor fluctuations in length 
as Well as relative by larger changes due to surges of 
tension. 
The stretcher mechanisms heretofore have not pro 

vided for the fluctuations in tension and, therefore, in the 
path length of the Fourdrinier wire particularly during 
those instances when the drag due to the suction boxes is 
lost due to the loss of vacuum. This occurs always when 
shutting down the paper machine and occasionally dur 
ing operation. The induced tension between the suction 
box area and the driving means is dissipated and the 
Wire tends to shorten at the same rate as the tension de 
cays. Conventional stretchers have been relatively rigid 
because of mass and weight and the abrupt redistribu 
tion of the tension results in a damaging surge at the 
Stretcher roll. Despite the advantages of the outside 
stretch roll, this effect has limited their use. 

Stretcher rolls which are swing arm mounted to move 
with the change of length of the wire, permit large changes 
in the arc of contact with the wire, usually called angle 
of Wrap. The resultant force on the roll mountings 
changes significantly in amount and direction. Also, the 
effective moment about the pivot axis of the arms due 
to the Weight of the apparatus changes. The maintenance 
of constant initial tension in the Fourdrinier wire with 
these devices was difficult or impossible. 

Accordingly, it is an object of the present invention 
to provide an improved tensioning mechanism with a 
minimum of inertia. 

It is an object of the present invention to provide an 
improved tensioning mechanism which is capable of 
absorbing an abrupt change of length which occurs 
when Suction is lost in the Fourdrinier suction boxes, as, 
for example, occurs while the paper machine is being 
shut down. 

It is also an object of the instant invention to provide 
a mechanism including a roll mounted outside of the 
wire loop which has a minimum of inertia whereby an 
exact desired initial tension may be maintained in Fourdri 
nier wires at any position of its operating range. 
A further object of the present invention is to provide 

a mechanism in which the effect of a change in the angle 
of Wrap of the Fourdrinier wire about the stretcher roll 
does not result in a change in tension in the wire. 
An additional object of this invention is to provide for 

the mounting of an outside stretch roll on pivoting arms 
in a manner which avoids the effect of the change of 
gravity moment with a change in stretcher roll position. 
A further object of the invention is to provide a 

Stretcher mechanism adapted to follow a change in the 
path length of a Fourdrinier wire which change is in 
duced by variations in stress in the wire. 
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Another object of this invention is to permit the mount 
ing of the stretcher mechanism outside of the loop of 
the Fourdrinier wire to permit convenient and easy dis 
engagement of the mechanism from the Wire for wire 
change. 
An additional object of the instant invention is to pro 

vide a stretcher mechanism controllable in its degree of 
elasticity to permit the maintenance of a desired amount 
of initial tension in a Fourdrinier wire. 

Other objects, features and advantages will become 
more apparent with the teachings of the principles of the 
invention in connection with the disclosure of the pre 
ferred embodiments thereof, in the Specification, claims 
and drawings, in which: 
FIGURE 1 is a side elevational view, shown in sche 

matic form, of a Fourdrinier type of mechanism for a 
paper making machine with a tensioning roll assembly 
embodying the principles of the present invention; 
FIGURE 2 is a plan view in diagrammatic form illus 

trating a support mechanism for a tensioning roll; 
FIGURE 3 is a detailed elevational view, shown par 

tially in section, of a mechanism for applying Supporting 
and tensioning forces to the tensioning roll; 
FIGURE 4 is a sectional view taken substantially along 

the line IV.-IV of FIGURE 3, and illustrating the con 
struction of the mechanism applying a counterbalancing 
force to the tension roll assembly; and, 
FIGURE 5 is a vertical sectional view taken Substan 

tially along line V V of FiGURE 3, illustrating the 
mechanism for applying a tensioning force to the ten 
sioning roll assembly. 
As shown on the drawings: 
In FIGURE 1, the reference number 10 indicates gen 

erally a Fourdrinier wire arrangement for a paper mak 
ing machine comprising a looped forming wire 11 hav 
ing the upper run 12 a thereof stretched between a suc 
tion couch roll 2 at the forward end, a breast roll 13 
at the rear end whereat a headbox A.4 flows stock onto 
the upper run 11a of the wire 11. Between the breast 
roll and suction couch roll, are mounted Suction boxes 
15 which are stationary and which serve to dewater the 
web passing thereover on wire it. Table rolls 9 may 
also be provided for additional Support and for Water 
removal from the upper run fa of the wire. DeWatering 
of the web is further accomplished at the Suction area 12a 
of the suction couch roll 12. Conventionally, the new 
formed web is removed from the reach of wire ab fol 
lowing the suction couch roll. As indicated diagram 
matically, a motor 17, suitably connected to the suc 
tion couch roll 12 through a belt 18, drives the turning 
roll 16 (also indicated as D) which is the main drive for 
the wire . 

Guide rolls E, F and A are mounted to engage the 
lower or return, run ic of the wire . A tensioning 
roll 20 is positioned to engage the outside of the Wire 
loop in the return run 11c. This tensioning roll applies 
a force to the outer surface of the wire, and moves to 
accommodate variations in the path length of the Wire. 
A take-up roll G may be provided which is adjustable for 
substantial variations in manufactured length, but which 
is fixed in position during normal operation of the belt. 

In the operation of the machine 0, the main drive in 
cluding motor 17 and belt 18, rotates the turning roll D 
which frictionally engages the wire to move it. The main 
drive is assisted in this embodiment by the helper drive 
belt 9 connected to the couch roll 2 and which is in 
terconnected with the main drive. (In certain applica 
tions it has been found advantageous to drive the rolls, 
E, F and A.) It will be understood that the arrange 
ment of the wire carrying rolls and the drive rolls of 
FIGURE 1 are shown by way of example only, and that 
the features of the invention may be employed to utilize 
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their natural advantages in other mechanisms and other 
environments. 

In any mechanism. Such as that shown in FIGURE 1, 
local variations of tension will occur in the wire due 
to the effect of the driving forces applied to overcome 
the resistances present. For example, the drive roll 6 
and couch roll 2 tend to move the wire forward and 
this is resisted normally by the action of the Suction 
boxes S5, which create a drag on the wire, which drag 
is the principal component in the power required for 
driving a Fourdrinier. 

It will be observed by FIGURE 1 that the resistance 
due to the frictional drag over the suction boxes will 
accumulate as the wire moves from the first suction box 
E.5a to the last suction box 15g. Under normal operat 
ing conditions, it may be observed that the tension in the 
wire is a maximum at a point indicated by X in FIG 
URE 1. Upon consideration of FIGURE 1 it will be 
observed that the tension in the wire will be reduced as 
it passes over the suction couch roll 2, inasmuch as 
power is being applied to the wire at this point. This 
power input results in a Somewhat decreased tension in 
the Wire reach E1b. The maximum reduction in tension 
will, of course, occur as the Wire is carried around the 
turning roll D, which is the major source of power input. 
The presence of paper making stock, an aqueous sus 

pension of fiber in water, tends to seat the wire permitting 
vacuum to exist in the suction boxes 5. If, for some 
reason, the stock flow is interrupted, as may be the case 
when shutting down the paper machine, the level of 
Vacuum in the Suction boxes will be decreased or elimi 
nated. This will in turn permit the tension in the wire 
at Ts to decay abruptly reducing the power required to 
drive the wire. Concurrently, this reach of wire will 
tend to reduce in length as will the remaining reaches of 
wire due to the marked decrease in power required. 
This results in a redistribution of tension and a change in 
total length in a wave around the path length of the wire. 
This in turn will change the position of the tensioning 
rol. 20. 

It is desirable whenever possible to use small angles 
of Wrap of the Wire over the rolls including the tension 
ing roll 26, and for this reason, small changes in total 
length can make large differences in the position of the 
tensioning roll. This in turn leads to large changes in 
tension if the roll is provided with mechanisms for apply 
ing a tensioning force to the roll of the type heretofore 
used. In mechanisms heretofore used, the substantial 
Weight of the mechanism created inertia problems with 
sudden reduction in the length of the wire, and created 
increase in tensioning forces as the wire shortened to move 
the tensioning roll against its tensioning mechanism. This 
created Severe fluctuations in Wire tension, and was capa 
ble of creating wire damage, such as known to the art as 
ridging, both directly and by changing the deflection of 
other carrying rolls of the wire loop which in turn in 
troduced damaging stresses in the Wire. 
As a representation of the distribution of tension in 

the Fourdrinier wire, dimensions and values may be as 
signed as in FIGURE 1, to furnish a numeric example 
of typical conditions. 

T=12it/inch. 
T=35i/inch. 
T=33i: /inch. 
T=20/inch. 
T= 16 F/inch. 
Tor 4th/inch. 

For the purpose of this example, it is assumed that 
no resistance is offered to the wire by the breast roll i3 
or the table rolls 9. While this is not strictly true these 
forces are sufficiently small that they may be neglected. 
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Further, it may be assumed that the length of the wire 
tension spans involved are as follows: 

T-79 ft. 
T-20 ft. 
T-15 ft. 
T8-12 ft. 
T-12 ft. 
T10-12 ft. 

Assuming a representative value for stretch modulus: 
8500 pounds per inch, a simple calculation indicates that 
if the assumed total length of Fourdrinier wire in the tin 
stressed condition will be 150', the same wire will increase 
to 150.21 under the initial tension as represented by Ts 
and further that in the operating stressed condition the 
same wire will be extended to 150.40'. This represents 
a difference of . 19', or 2.28'. It will be understood that 
these figures will apply only to a particular machine and 
further that these figures will be an average which Will 
tend to fiuctuate. 

In the event of loss of suction in the Suction boxes, as, 
for example, during the period of shutdown of the ma" 
chine, a redistribution of tension will take place which 
will require the stretch roll to move abruptly to follow 
a decrease in path length of approximately 2'. This, of 
course, will tend to substantially change the position of 
any tensioning roll which bears against the Substantially 
straight run of wire. When this change is abrupt, as it 
must necessarily be at times, the movement of the tension 
ing roll must be rapid. 

It is also desirable that the stretch or tensioning roll 
of such an apparatus be adapted to compensate for 
changes in the unstressed length of the Wire due to a 
permanent set which will develop as the wire becomes 
worn. It is further desirable that such apparatus provide 
for differences in successive wires to differences in manu 
facturing length. 
The tensioning roll 20 is supported on pivotal arms 24 

and 25, as shown in FIGURE 2, which have bearings 26 
and 27 at their ends to support the tensioning roll 20 for 
free rotation. The tensioning roll support arms 24 and 
25 are mounted on a tube 28 which is rotatably mounted 
at its ends in bearings 29 and 39. The tube 28 is con 
trolled in its pivotal position and a rotating torque is 
applied thereto to hold the tensioning roll 28 against 
the wire with the proper tension. To equalize the force 
in the arms 24 and 25, and equalize bending Stresses, a 
tensioning force is applied by a bar 3i, Secured at the 
center of the tube, and twisted by a shaft 32 secured to 
the bar 34. The torque applied to the shaft 32 to cause 
the roll to apply a tensioning force to the wire is ob 
tained from mechanism shown in detail in FIGURES3, 
4 and 5. 
An important feature of the invention is to provide a 

roll assembly wherein the roll is movable to alter the 
path length of the wire with the roll being supported 
by first counterbalancing spring means which are opera 
tive to counter the weight of the roll assembly in any 
position of the roll, and second separate and independent 
spring means which act on the roll assembly to adjustably 
control the operating tension of the wire. 
As illustrated in FIGURES3 and 5, a tensioning torque 

is applied to the shaft 32 by a tensioning arm assembly 33. 
The tensioning arm assembly 33 is fabricated and in 

cludes a hub 34 secured to the shaft 32 by a key 35. Pro 
jecting from the hub are a plurality of shaped bars with 
the bars 36, 37 and 38 secured at one end to the hub, 
and secured at the other end to a lateral bar 39. The 
ends of the bars 36, 37 and 38 and the lateral bar 39 
rest on the top surface of air springs 40 and 41. The 
forces of the air springs are applied to the tensioning arm 
assembly 33 to thereby apply a tensioning torque to the 
roll assembly. 
The first or counterbalancing air spring 40 acts as a 

counterbalancing spring supporting the Weight of the roll 
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6 
assembly. In the preferred form, the roll assembly is 
supported so as to be substantially weightless whereby 
the second or tensioning air spring 41 applies a net ten 
sioning force to the tensioning roll 20. As will be recog 
nized, the weight of the roll 20 and its arms 24 and 25 
applies a different torque with varying tensioning posi 
tions. The counterbalancing air spring 46 is designed to 
have a load deflection characteristic which will change 
the force on the arm 33 with deflection to equal and coun 
terbalance the weight of the roll 20 and its assembly. 
Thus, as the roll deflects further downwardly or ap 
proaches more closely to a horizontal position, the force 
of the counterbalancing spring 40 increases. As will be 
appreciated by those skilled in the art, this is achieved 
by proper design of the air spring which includes, as illus 
trated in FIGURE 4, end plates 4.0a and 4Gb with a bel 
lows 40c extending therebetween. The counterbalanc 
ing spring is supported on an arm 42, which also sup 
ports the tensioning air spring 45, as will be described 
later in this disclosure. 
Both the counterbalancing air spring 40 and the ten 

sioning spring 43 with the tensioning torque arm. 33 are 
carried in a substantially vertical position to nullify the 
effects of their weight on the system. As illustrated in 
FIGURES 4 and 5, the assemblies are positioned so that 
the center of gravity of the arm 33 with its air springs 
is substantially over the axis of the shaft 32. 
The counterbalancing spring is illustrated as being 

formed with an end plate 4ia and an opposing end plate 
41b with the plates respectively carrying annular flanges 
41c and 41d. Attached to the free edges of the flanges 
is an annular belows 4 if, and the design of the flanges 
and bellows is such that the desired load deflection char 
acteristic will be obtained for the desired tension force 
of the roll 20 against the wire. Inasmuch as the coun 
terbalancing roll 40 compensates for the weight of the 
roll assembly, the characteristic of the tensioning spring 
41 can be designed solely to obtain a proper tensioning 
relationship. The air spring 42 is shown in the collapsed 
form in FIGURE 5 and is provided with means shown 
generally at 4ie to inflate the spring with air. The spring 
40 is provided with similar means for inflating the spring, 
shown generally at 46e and the elements 40e and 4ie 
are conventional connections for air inflation lines or may 
incorporate a flow control valve, as will be fully appre 
ciated by those skilled in the art. The spring 41 is so 
designed that varying air pressures will give varying ten 
sion forces against the wire. Thus, the operator may be 
provided with an indicating scale wherein the air pres 
sure required for a given wire tension is indicated and 
the air spring can be inflated for obtaining the desired 
wire tension. 
The air springs 40 and 45 are supported on the back 

ing arm 42 which is mounted on an adjustable support 
shaft 43. As illustrated in FIGURE 3, the support arm 
or backing arm 42 includes a hub 44 keyed to the shaft 
43 by a key 45 and the arm 43 has fabricated shaped 
bars 46, 47 and 48 joined at one end to the hub 44 and 
at the other end by a lateral bar 49 so as to provide a 
broad support for the air springs 40 and 41. 
A stop device limits the separation of the arms 33 

and 42 and includes a bolt 73 with an adjustable nut. 
The bolt passes through drilled holes in lugs 37a and 
47a in bars 37 and 47. 

Secured to the shaft 43 is a crank arm 50 carrying 
a segment gear 5 at its end which is in mesh with an 
adjusting pinion 52. The pinion is carried on a shaft 
53 to which is secured a power means, such as a hand 
crank. The pinion shaft 53 is mounted in bearings 54 
and 55 which are carried on support brackets 56 and 
57, mounted on a frame piece 58. Also on the frame 
piece are bearings 59 and 60 which support the shaft 
43. A similar frame piece 62 supports a bearing 63 for 
the shaft 32 which is carried coaxial with the shaft 43. 
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Rotation of the shaft 43 permits varying the rotational 
position of the support arm 42 and thus varies the operat 
ing position of the springs 46 and 45. 
The support arm 42 for the springs has an indicating 

pointer 64 which moves along a scale 65. The scale is 
provided with positions 66 and 57 which indicate if i 
and #2 operating the positions for the Support arm and 
springs. 
The expansion of the springs 40 and 4, or the distance 

between the arms 33 and 42 is shown by an indicator 
marker 58. The marker includes a bar 69 secured to the 
plate 40a of the air spring 40 and having a slot 70 in 
which slides a pin 71 secured to the upper plate 4b of 
the air spring. 

indicating marks may be carried on the bar 69 along 
the slot 70, if desired. 

For rest position, or for replacing the wire loop in 
the machine, the roll assembly may be cranked down to a 
rest position. 
To place the tensioning roll assembly into operation, 

the large counterbalancing air spring 40 is inflated to a 
predetermined supporting air pressure. The tensioning 
air spring 4 is then also inflated to a predetermined air 
pressure preferably to the pressure which will yield the 
wire tension which is desired. The roll assembly is then 
lifted by rotation of the pinion shaft 53 until the sup 
porting arm 42 moves upwardly to the #1 position, as 
indicated by the pointer 64 on the scale 65. 
The operator will then observe the indicator marker 

68 to determine how far the bellows have expanded. If 
they have expanded beyond a predetermined limit, e.g., 
more than 8% in a preferred construction of the mech 
anism, the supporting arm 42 is cranked up further to 
enable the pointer 64 to reach the #2 position. Depend 
ing upon the position in which the supporting arm 42 
and the springs are operated, the operator will check 
the charts for the air pressure to be applied to the ten 
sioning bellows 4i to achieve the wire tension desired. 
The air pressure required for the desired tension will be 
greater at the #2 position than at the #1 position of 
the support arm, 42. A different air pressure may also 
be applied to spring 40, depending on whether operation 
is in the #1 or #2 position. 

Thus, it will be seen that I have provided an improved 
tensioning roll assembly which meets the objectives and 
advantages hereinbefore set forth. The assembly is ca 
pable of applying a tensioning force to a run or span 
of a Fourdrinier wire, or a traveling web of similar na 
ture in a manner which permits changes in length of 
the wire and applies a controlled tensioning force. The 
mechanism makes it possible to support a tensioning roll 
on pivotally mounted swing arms, while obtaining a de 
sirable tension characteristic regardless of deflection of 
the tensioning roll. The air spring 41 is preferably de 
signed to give a load deflection characteristic wherein a 
uniform tension is applied to the wire regardless of the 
wire length and independent of the position of the ten 
sioning roll. The variations in torque effect of the roll 
assembly are automatically compensated for by the coun 
terbalancing air spring 40 by its design characteristic. 

have, in the drawings and specification, presented a 
detailed disclosure of the preferred embodiments of my 
invention, and it is to be understood that I do not intend 
to limit the invention to the specific form disclosed, but 
intend to cover all modifications, changes and alterina 
tive constructions and methods falling within the scope of 
the principles taught by my invention. 

I claim as my invention: 
1. A wire control device for a Fourdrinier wire of a 

paper machine or the like comprising a looped forming 
wire, roll means for carrying and driving said wire with 
the tension varying with changes in drive conditions where 
by the wire length changes, a tensioning roll positioned 
to engage the forming wire to establish a wire ten 
sion, a support for said tensioning roll, a first 
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S. 
air spring positioned to carry said support with a lift 
ing force to substantially balance the weight of the roll 
and support, and a second air spring positioned to urge 
the roll against the forming wire with a tensioning force 
whereby the tensioning force against the wire will be 
directly dependent on the force of said second spring. 

2. In a paper making machine including a continuous 
looped Fourdrinier forming wire for supportingly carry 
ing paper stock, a plurality of carrying rolls located with 
in said forming wire loop, a driving means engaging the 
loop whereby varying tensions will occur in the wire 
with changes in driving forces, a tensioning roll posi 
tioned to engage the forming wire and apply a tensioning 
force thereagainst, a movable supporting guide for said 
tensioning roll, a first spring means positioned to carry 
said guide and tensioning roll and substantially balance 
the weight thereof, and a second spring means positioned 
to urge the roll with a tensioning force against the forming 
wire whereby the force received by the wire would be 
dependent solely upon the force of said second spring 
CalS. 
3. A wire control device for a Fourdrinier wire in a 

paper machine or the like comprising a looped forming 
wire, roll means for carrying and driving said wire with 
the tension varying with changes in drive conditions where 
by the wire length changes, a tensioning roll positioned 
to engage the forming wire to establish a wire ten 
sion, a support for said tensioning roll, a first 
spring positioned to carry said support with a lifting force 
to substantially balance the weight of the roll and sup 
port, an air spring positioned to urge the roll against the 
forming wire with a tensioning force whereby the tension 
ing force against the wire will be directly dependent on the 
force of said air spring, and means for inflating said 
air spring to varying pressures whereby the tension ap 
plied by said roll may be adjustably varied. 

4. A wire control device for a Fourdrinier wire in a 
paper machine or the like comprising a looped forming 
wire, roll means for carrying and driving said wire with 
the tension varying with changes in drive conditions 
whereby the wire length changes, a tensioning roll posi 
tioned to engage the forming wire to establish a wire ten 
sion, a support for said tensioning roll, a first spring posi 
tioned to carry said support with a lifting force to sub 
stantially balance the weight of the roll support, an air 
spring positioned to urge the roll against the forming wire 
with a tensioning force whereby the tensioning force 
against the wire will be directly dependent on the force 
of said spring means, said air spring having a load de 
flection characteristic which will not increase the tension 
ing force applied with decrease in length of the wire, and 
means for inflating said air spring to varying pressures 
whereby the tension applied by said roll may be adjustably 
varied. 

5. In a forming mechanism for a paper machine hav 
ing a Fourdrinier wire including in combination a plural 
ity of substantially parallel spaced carrying rolls, an end 
less looped Fourdrinier wire passed over said rolls, means 
for driving said wire, a tensioning roll engaging the wire, 
a support for carrying said tensioning roll, a rotating shaft 
connected to said support to rotate with variance in ten 
sioning roll position, a first tensioning arm connected to 
said shaft, a second opposed tensioning arm mounted 
in a relatively fixed position, and air Spring means be 
tween said tensioning arms whereby the tensioning roll is 
supported in position by said air spring, said first tension 
ing arm projecting substantially vertical with the center 
of gravity of the arm and the portion of the air spring 
supported by the arm substantially directly above the 
axis of said shaft, whereby the weight of the first tension 
ing arm will not have to be carried by said air spring to 
affect its performance. 

6. In a paper making machine, means for support 
ing and driving a continuous looped forming wire, a ten 
sion roll positioned to engage the wire and movable to 
alter the path and control the tension of the wire, a pair 
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of Supporting arms for carrying the tensioning roll, a 
pivotal shaft means supporting the weight of the tension 
ing roll and arms, a tensioning arm projecting from said 
shaft means, a tensioning air spring supportingly engag 
ing said tensioning arm, a supporting air spring supporting 
ly engaging said tensioning arm, said supporting air spring 
having a load deflection characteristic to support the 
Weight of said tensioning roll, said shaft means and said 
roll supporting arms, said tensioning spring being in 
flatable to achieve a variable tension characteristic to apply 
a tensioning force to the roll independent of the weight 
of the roll, and means providing a support for said ten 
sioning air spring and said support air spring. 

7. In combination in a paper machine having an end 
less looped forming wire with means for supporting and 
driving the wire, a tensioning roll positioned to engage and 
apply a tensioning force to the wire and movable with 
variance in wire length due to changes in drive forces 
on the wire, a pivotal support member carrying the ten 
sioning roll, shaft means connected to the pivotal support 
means, an inflatable tensioning air spring located to apply 
a tensioning torque to said shaft, counterbalancing spring 
means applying a balancing torque to said shaft to balance 
the weight of the support means and roll, means for back 
ing said tensioning air spring and said counterbalancing 
Spring, and adjustment means for said backing means to 
adjust the position of the backing means to a first or 
to a second position dependent on the overall length of the 
wire to bring the tensioning roll into the proper operat 
ing range for applying a desired tension, said air spring 
having a first air pressure to tension relationship for said 
first position of said backing means and having a second 
air pressure to tension relationship for said second position 
of the backing means. 

8. in a paper making machine a member movable 
against a surface of a moving web to an operating posi 
tion, first means for applying a positioning first force to 
Said member just adequate for positioning said member 
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in said operating position comprising an air spring, and 40 

10 
second means for applying an operating second force to 
said member for controlling the force between said mem 
ber and said moving web comprising an air spring. 

9. In a paper making machine a member movable 
against a surface of a moving web to an operating posi 
tion, first means for applying a positioning first force to 
said member just adequate for positioning said member 
in said operating position comprising a closed flexible 
walled air spring, and second means for applying an 
operating second force to said member supplemental to 
said first force for controlling the force between said 
member and said moving web comprising a closed flexible 
walled air spring. 

10. In a paper making machine a member movable 
against a surface of a moving web to an operating posi 
tion, first means for applying a positioning first force to 
said member just adequate for positioning said member 
in said operating position comprising a closed flexible 
walled air spring, means for inflating said first air 
spring to apply said first force and position said member 
in said operating position, and second means for apply 
ing an operating second force to said member for con 
trolling the force between said member and said moving 
web comprising a closed flexible walled air spring. 
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