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© 6. Claims.
1
- This_invention is directed to the matter of
vmamtamlng a substantially. uniform action on
‘Work materlal Wh1ch is being moved through a
machme and i in 80 domg passes over guiding ele-
ments such ag rollers.

The 1nvent10n is concerned w1th Work mater1a1
Whlch ‘may be 1n the form of paper or a.sheet of
webbmg whlch 1s moved.in the makmg of paper,
or.any . other sheet material, such as fabrlc, or
other elongated work material, such as yarn, or
other fibers.
with a situation where a rather delicate. control
is.desired, the invention may be used W1th work

‘matenal of metal.

.. Generally, the elongated work piece is moved
through an apparatus by one or more propelling
rollers with the work piece runmng over suitable
gulde devices or rollers. In order to maintain a
substant1ally umform tensmn or .load on.the
work piece, an air pressure .control, in accord-
ance with. the present invention,. is employed.
A roller or guide sensitive to the Ioad is under the
influence of a balancinig pneumatic pressure.
This pressure varies with var1at1on in the: load
and ‘the changé in the pressire is effectwe to
vary the sction of the propelling.mechanism so
‘that the ‘desired load condition .is. réstored and
maintained. ‘

Fig. 1is a general view. of schematic nature
shoWwing a suitable machine for propelling a work

. piece through the same. o

Fig. 2 is an enlarged view partly in section
] showmg a sensitive roller.

Fig. 3 is an enlarged sect1ona1 view taken

through a. controlling valve.
.. mig..4 is an enlarged sectional view taken
'through a. pneumatic. motor..

Fig: 5 is a further enlarged sectional view taken
through the pressure balancing mechanism.

In the drawings; the work piece is-indicated at
.w, and is shown as being in the form of a.web
- or sheet.. Tt.is to be moved through an appa-

ratus which has a body or base portion.{ and a
series-of guide devices or . rollers generally indi-
cated at 2;.3; 4 .and. 5. The web or sheet also
passes over a- driving: roller T which.is. driven by
suitable means such as an electric motor 8 which,
through a suitable means such as a belt 8, drives
‘the roller 7 through a variable speed transmission
generally indicated at. 10,

The details of the construction of the variable

speed. driving device or transmission 10,need not
. be considered at length herein because such- de-
vice is available on .the market ‘Suffice ‘it .to
say, that with the motor 8 running at a .constant
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speed the. speed rat1o between the motor and the
dr1v1ng roller 1 may be-varied by the shift of a
control lever X of the transmission.

_ As 1nd1cated in Flg 2; the ‘roller 3 is journalled
ina p1llow block i5 at one end fixedly supported
by 2 support {6 and a plllow block 17 af its op-
pos1te end. The bearmgs in the p1llow blocks are
advantageously .of the anti~friction bearing type

‘Wlth each bearmg being shown in the form of a

ball bearmg The outer races {8 and 18 have
concaved faces which engage the balls as shown
and. thus one  piliow block may be raised or
lowered, or shifted laterally as far as that is con-
cerned w1thout b1nd1ng " The pillow block 11
is supported on what may conveniently be termed
a load.cap, generally 111ustrated at 20 and shown
in. detail - in g, 5. Thi§ load cap includes a
hous1ng portlon zl in which a post 22 is mounted
for up and down movement as Fig. 5 is viewed,
ano the post is preferably mounted for movement
in.an. anti- frlct1on meémber as by means. of ball
bearmgs 23 The p1llow block {1 is motnted on
thls post as by means. of a base member 24. The
lower end of the post has & portlon 25 ‘claniped to
g dlaphragm 25 as by means of & plate or Washer
21 and a.cap screw 28 whieh i i§ 4180 & valve mem-
ber. The lower portlon of the load cap is com-~
prised of body members 30, 3i 4nd 32 and the
outer  periphery of the diaphragm is engaged
between the members 30 and 31, as indicated, and
this arranigemerit provr‘des an exhaust chamber
33 above the didphragm which has an exhaust
port ‘34 and 4 préssure chamber 35 below the
dlaphragm

Air under pressure 18 supphed through a ' pres-
§tire 1iné 37 Which connects into a passageway 38
and thence to a tube 39 wh1ch connects into a
ftting 0. . The ﬁttmg 40 has a valve seéat and g
valve member 41 Has'4 head 42 held on the seat
by a sprmg 43 The valvé member 4l has an
upper énd 45 arranged to seat and engage the
seat in the cap screw valve 28. The cap screw 28
has a passage 41 therem which commumcates
with tHE passage 48" 1ead1ng to the chamber 33.

Extending from the pressure chamber 35is a

‘Passage 50 which connects to a line 51 which may
-have a pressure gduge 49 theréin and the line 51

extends t0 a comtrol valve generally indicated at
52. Th1s contfol vdlve, s shown in Fig. 3, has
two iriterconnected dlaphragms 53 and 54 form-
ing chambers §5 and 56 and chambérs 57 and 58.

The d1aphragms are cornnected by a rod.59

- which: has a valvmg portion 60 arrariged. to fune-

‘tion with ports as indicated at 61 and 62 with a

valve member 63. Air pressure is mtroduced to
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the valve member through a line 65 which, in
turn connects with passage 66 which communi~
cates with the ports 61. There is a vent €7 for
the chamber §57. A passage 10 in the valve 52
joins with a passage Tl which connects to the
ports 62 and to a pressure line 12 which leads to &
pneumatic motor 715. This motor has a dia~
phragm 17 with a piston rod 16 thereon fcr con-
nection to the control lever {f of the variable
speed transmission. The motor has a chamber 78
on one side of the diaphragm into which line 72
connects and the diaphragm may he acted on by
a spring 19 operating in opposition to pressure in
the chamber 18.

Connected into the valve 52 is a pressure line
80 in which there is a pressure regulator valve 81.
The pressures entering through line 5{ and line
80 are opposing as will be appreciated by refer-
ence to Fig. 3 and act in a balancing manner.. =~

In considering the operation of the apparatus
it may be assumed that the apparatus shown in
Fig. 1 is operating with the work piece being pro-
pelled through the machine by the driving roller
1. Assume also that air under pressure is be-
ing supplied through line 37 and through lines €5
and 80. Pressure entering the load cap arrange-
ment through the line 37 flows to the valve 42.
If the pressure in chamber 35 just balances the
pressure of the work on the roller 3, the valve 42
is closed and the valve at 45 is closed and the
system at that moment ig static. If the load on
the roller 3 is increased, as may result from an
increase in the tension on the work piece, the
pressure in chambper 35 is inadequate and so one
end . of the roller 3 and the plunger 22 shifts
downwardly under the load. This opens valve 42
and instantly air under pressure enters cham-
ber 85, elevates the pillow block 1T and re-
stores the situation. If the load on the roller 3

decreases the air pressure in chamber 35 pushes

the pillow block 17T upwardly thus opening valve
45 and some of the air in chamber 35 is ex-
hausted through the passageways 47 and 48
which lead to the chamber 33 which, in turn, is
open to atmosphere through passage 34.
This discharge lessens the pressure in chamber
35 and the parts are restored to a normal condi-
tion.

It is to be pointed out that the movements ver-

tically of the pillow block 1T and the post 2 is al- "¢

most infinitesimal. From the practical stand-
point, there is no substantial movement. The
total movement will usually not exceed very few

thousandths of an inch since it takes only an ex-

tremely small increment of movement to open
the valve 42 and valve 45.

The pressure required to balance the load is
transmitted through line §1 into the valve 52
and this pressure may be gauged if desired at
the gauge 49. The pressure entering the valve
81, reacts against the pressure entering through
the line 5f. 'Thus, by manipulation of valve 81,
an operator may determine the pressure to be
maintained in the chamber 35. Thus, the eriti-
cal operating pressure exerted by the work piece
on the roller 3 may be determined.

Tet it be assumed that the condition exists
where there is increase in pressure on the roller 3.
This, as above explained, lets air into the cham-
ber 35 until the increased pressure is balanced.
This increase in pressure is also transmitted to
the chamber 55 of valve 52 and the valve 60 is de-
pressed thus opening port €1 for the entrance
of air under pressure from line §5. Air flows into
chamber 56 until valve 60 is closed and this in-
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creased pressure is transmitted to the motor T8
and specifically to the chamber 18 which causes
a shift of the diaphragm 11 and the rod 76 which
actuates the lever 11 to reduce the speed of the
roller 1. - This entire action takes place in much
less time than it takes to describe the same. In
brief, the tension on the work piece was too high
and the resultant increase of pressure causes a
slight reduction in speed of the roller 1.

On the other hand, if the webbing is loosened
resulting in less pressure on the roller 3 the valve
45 opens and some of the air under pressure in
chamber 35 is exhausted. This correspondingly
lowers the pressure in chamber 55 and the pres-
sure-in chamber 58 pushes the valve 60 upwardly
thus opening the port 62 and allowing a discharge
of air -from the motor 75 through the vent 61,
thus again actuating the lever |1 to increase the
speed of the driving roller T and increase the ten-
sion on the work. ) .

- It -will be appreciated how the tension-on-the
work -piece can thus be accurately maintained
and furthermore can be regulated by means of
the regulating valve 81 which governs the pres-
sure in chamber 58 which acts in opposition to
the pressure in chamber §5 which is the same as
the pressure in chamber 35. Because only anin-
finitesimal amount of movement is necessary in
the pillow block 17 only one end of the roller 3
need be so equipped with the mechanism of this
invention.

Telaim:

1. In combination with a machine having guide
devices over which a long work piece moves for
passage of the work plece through the machine
with lengthwise movement, including a driving
roller which the work piece engages and g vari-
able speed dr1V1ng mechanism for driving the
roller to propel the work piece, said variable speed
driving mechanism having a control member
which is shiftable fo vary the speed of the driving
roller; an air pressure device for supporting a
guide device, valve means sensible to variations

_ in the load on the guide device for varying the

air pressure which supports the .guide device,
means for shifting the control member and means
operable incident to variation in the air pressure
which supports the guide device for actuating

_said control means of the variable speed driving

mechanism. )

2. In combination with a machine having guide
devices over which a long work piece moves for
passage of the work piece through the machine
with lengthwise movement, including a driving
roller which the work piece engages and a vari-
able speed driving mechanism for driving the
roller to propel the work piece, sald variable
speed driving mechanism having ‘a control mem-
ber which is shiftable to vary the speed of the
driving roller; an alr pressure device for sup-
porting -a guide device, valve means sensible to
variations in the load on the guide device for
varying the air pressure which supports the guide
device, means for shifting said control member,
a control valve, means for conducting the air
under pressure which supports the guiding de-
vice to the control valve, means for conducting
air under pressure to the control valve and ap-
plying the same so that the force thereof acts
against the pressure which supports the guide
device, said control valve being sensitive to and
movable incident to variations in the pressure

" which supports the guide device and means con-

necting the control valve with the said means
for shifting the control member whereby said
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means is actuated upon variation in the sup-
porting pressure.

3. In combination with a machine having guide
devices over which a long work piece moves for
passage of the work piece through the machine
with lengthwise movement, including a driving
roller which the work piece engages and a vari-
able speed driving mechanism for driving the
roller to propel the work piece, said variable
speed driving mechanism having a control mem-
ber which is shiftable to vary the speed of the
driving roller; an air pressure device for support-
ing a guide device, valve means sensible fo varia-
tions in the load on the guide device for varying
the air pressure which supports the guide device,
means for shifting the said control member, a
control valve, means for supplying air pressure
thereto, a vent in the control valve; an air pres-
sure line extending from the control valve to said
shifting means, means for connecting the air
pressure which supports the guide device to the
control valve, means for supplying air pressure
to the control valve so that said pressure acts in
opposition to the pressure transmitted to the
control valve from the said supporting pressure,
said control valve heing shiftable upon varia-
tion in the air pressure which supports the con-
trol device for-actuating the control valve to con-
nect said shifting means to the air pressure and
to the vent in accordance with the direction of
shift of the control valve to thereby vary the vari-
able speed driving mechanism.

4, In combination with a machine  having
guide devices over which a long work piece moves
for passage of the work piece through the ma-
chine with lengthwise movement, including a
driving roller which the work piece engages and
a variable speed driving mechanism- for driving
the roller to propel the work piece; said variable
speed driving mechanism having a control mem-
ber which is shiftable to vary the speed of the
driving roller; an air pressure device for support-
ing a guide device, valve means sensible to varia-
tions in the load on the guide device for varying
the air pressure which supports the guide device,
3 pneumatic .motor for shifting said control
member, a control valve, means for supplying
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air under pressure to the pneumatic ~motor

through said control valve, means for transmit-
ting the supporting air pressure to the confrol
valve and the control valve having a movable
valve member which is shiftable upon variations
in the supporting air pressure, whereby variations
in the load on the supporting device causes actua-
tion of the control valve and movement of the
pneumatic. motor.

5. Apparatus for controlling the load on an
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elongated work piece which is passing through a
machine having guide devices ‘over which the
work piece moves and which machine includes a
driving roller with which the work piece makes
contact and a variable speed driving mechanism
for the roller to propel the work piece, said vari-
able speed driving mechanism having a control
member which is shiftable to vary the speed. of
the driving roller; an air pressure device for sup-
porting a guide device, valve means sensible to
variations in the load on the guide device for
causing variation in the air pressure which sup-

-ports the guide device, means for shifting the

control member and means operable incident to
variations in the supporting air pressure for actu-
ating said control means of the variable speed
driving mechanism.

6. Apparatus for controlling the load on an
elongated work piece which is passing through a
machine having guide devices over which the
work piece moves and which machine includes
a driving roller with which the work piece makes
contact and a variable speed driving mechanism
for the roller to propel the work piece, said vari- .
able speed driving mechanism having a control
member which is shiftable to vary the speed of
the driving roller; an air pressure device for sup-
porting a guide device, valve means Sensible to
variations in the load on the guide device for
causing variation in the air pressure which sup-
ports the guide device, a pneumatic motor for
shifting said control member, means for supply-

"ing air pressure.to and for venting said pneumatic

motor, a control valve for governing the supply
of air pressure and for venting of a pneumatic
motor, means for conducting the supporting air
pressure to the control valve, said control valve
being shiftable upon variation of the pressure in
the supporting air pressure for connecting the
pneumatic motor to air pressure and to the vent
in accordance with movement of the control
valve.
MILTON N. WEBER.
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