Jan. 11, 1955 P. N. SMITH ET AL 2,698,982
CONTROL SYSTEM FOR WEB HANDLING MACHINES

Filed Sept. 10, 1952 3 Sheets-Sheet 1

‘0@¢
N — Q - iy

100

=

%3
66

34

N
N \
>~
& /
- 3
$/o
Q.
o
<
v \
o O
’ £ \\\\\\
X7 <t g <
o2 W, \_ W /[ A
~+ A //// <% %
: o -
/’ ‘D
< i
¥ 8 Ad ©
<
10
0
ol
{e]
INVENTORS

PHiLip N. SmiTH
JouN W. Hicks, JR,

ATTORNEY

BY



Jan. 11, 1955 P. N. SMITH ET AL 2,698,982

CONTROL SYSTEM FOR WEB HANDLING MACHINES

Filed Sept. 10, 1952 3 Sheets-Sheet 2
~ 'MF_)\//\;%“ )
232 220
e
o 214
76—
787
82
841

INVENTORS
PHiLie N, SmiTn
BY Joun W. Hicks, Jg.

Hattn. & Mol

ATTORNEY




Jan. 11, 1955 P. N. SMITH ET AL 2,698,982
CONTROL SYSTEM FOR WEB HANDLING MACHINES

. Filed Sept. 10, 1952 3 Sheets-Sheet 3
o
<)
o~
I\
| 3
[ ]
.$
Q| < EL
| Y Tl w o
Q 0 )}
& S
~ N
N o
o —O “
a2
< ) ) (T io
<t A O S
o Moo )
) S S = | =
©
L8 RE| /.
Q- L) A <R Vet
| —
- Q
N I:[I Sz [T
) \
ie)
BN
© o
\d
=
'.-\0
o
_ INVENTORS
PHiLip N.Smirr
o BY Joun W. Hicks, Jr.

il &Mkl

ATTORNEY



United States Patent O

)

2,698,982
Patented Jan. 11, 1955

ice

1

2,698,982

CONTRCL SYSTEM FOR WEB HANDLING |
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Philip N. Smith and John Wilbur Hicks, Jr., Clemson,
S. C., assignors to Deering Milliken Research Trust,
near Pendleton, Oconee County, S. C., a nonprofit trust

Application September 10, 1952, Serial No. 308,854
8 Claims, (Cl 26—51.4)

This invention relates to improvements in machines for
continuously handling a web of material wherein it is
necessary to initially feed the material thereto in open
width and maintain it straight and free from skew. More
specifically, the invention relates to a coatrol system for
straightening woven fabrics, such as plaids, shade cloth,
diaper cloth, and the like, which, during normal handling
following removal from the loom, may become distorted
in that the filling no longer runs normal to the warp.

The improvements covered by this invention are par-
ticularly applicable to machines for continuocusly folding
gauze diaper cloth, as more specifically shown in the appli-
cation for Letters Patent of John W. May et al., Serial
Number 298,604, filed July 12, 1952, and assigned to the
assignee of this application. Gauze diaper cloth, for ex-
ample, is preferably woven with a double or tubular weave
and at appropriate intervals along its length with a single
weave portion to form a band of given width. These bands
are spaced so as to determine the length of a finished
diaper and, also, provide a strip along the center of which
the material may be cut from the piece, leaving the ends
of the double woven layers properly joined to each other.

The machine forming the subject matter of the afore-
said May et al. application is adapted to continuously fold
diaper cloth in a particular manner so that a double fold
produces a centrally located panel section containing four
layers and bordered on each side with marginal sections
of only two layers of fabric. In accomplishing this folding
operation, it is essential that the fabric be fed into the
folding machine in open width, and any marked deviation
of the filling yarn in the band portions from normal will
not permit the band portions to be brought into registra-
tion when the folding operation is completed.

It is, therefore, a principal object of our invention to
provide in machines for continuously handling a web of
matelrial an arrangement for correcting skew in such ma-
terial.

Ancther object of the invention is to provide an im-
proved and simple method for correcting the warpwise
distortion of woven fabrics so as to facilitate further
handling operations of the fabric requiring registration of
portions of transverse elements or bands in the fabric.

Other objects and advantages relate to the structural
arrangement of the skew correcting system and will be-
come apparent as the description thereof proceeds.

In general, the arrangement and operation of our in-
vention is best illustrated in connection with a folding
machine for fabrics of the type shown and described in
the aforesaid May et al. application. In such machine,
provision is made for supporting a rolled web of cloth of
desired width in horizontal position. As the web is rolled
off, it is directed under guide rods terminating in a guide

plate and simultaneously has its opposed selvage edges.

brought upwardly around the rods and towards each other
in contacting matching engagement. The matching sel-
vages are held in contact by suitable mechanism as the
web is drawn through the machine. Other folding means
in the form of guide rods aisc terminating in a guide
plate deflect the once folded web to produce a second fold.
The second folding means are so disposed that the doubie
fold occurs above the first guide plate and laterally dis-
placed inwardly from one marginal edge thereof. In like
manner, the selvage gripping device is aligned laterally
inwardly from the other marginal edge of the first guide
plate so that when the web is released from the selvage
gripping means the completely folded web will have mar-

10

15

20

25

30

35

40

45

&0

GO

! into registration during the folding operation.

2

ginal portions of double ply and a portion intermediate
the marginal portions of four-ply cloth.

In order that the folded material emerging from the
machine may be cut through the central portion of a band,
it is essential that a band throughout its length be brgught
This is
accomplished by the use of an array of skew correcting
rolls, about which the web of cloth is caused to pass in
entering the folding machine. In the event that the bands
in the web become skewed from normal, the skew cor-
recting rolls are tilted with respect to each other so as
to progressively lengthen or shorten, from side to side,
the path of travel of the web to bring the bands into nor-
mal position transversely of the web. A pair of thick-
ness-sensing devices placed on directly opposite sides of
the web detect the position of the band in that the band
is of single thickness whereas the body of material be-
tween bands is of double thickness. Each sensing device
actuates.a sensitive switch, in turn actuating a relay for
controlling a motor-operated mechanism for changing the
position of the skew correcting rolls in such manner that
the transverse bands are brought into proper alignment.

The invention is more specifically described herein-
after in connection with the accompanying drawings, in
which: :

Figure 1 is a perspective view of a folding machine
embodying the skew correcting system of our invention;

Figure 2 is an enlarged detail view of an element of
the machine shown in Figure 1;

Figure 3 is a schematic elevation view showing the
skew correcting roll array and its motor-operated actu-
ating mechanism;

Figure 4 is an enlarged elevation view of one of the
thickness sensing devices of the invention; and

Figure 5 is a circuit diagram of the electric control cir-
cuits for the folding machine embodying the skew cor-
recting controls.

In Figure 1, the reference numeral 10 designates a
platform supported by a plurality of legs 11 and an end
frame 12. The end frame 12 carries a pair of horizon-
tally extending brackets 14, only one of which is shown,
for rotatably supporting a cloth roll 16 on which is wound
the web 18 to be folded. The web 18 is adapted to be
unrolled and fed into the machine about a series of guide
rolls 20, 21, 22 and 23 rotatably mounted on the end
frame 12, as shown. The web 18 is first passed upward-
ly and then about the roll 20, downwardly around the
roll 21, upwardly about the roll 22, again downwardly
and under the roll 23, and then proceeds in a direction
inclined with but toward the platform 19. The rolls 20
to 23, inclusive, collectively constitute a skew correcting
array, the operation of which will be more fully described
hereinafter.

A frame 26 rises vertically from the platform 10 and
has a pair of horizontal suppert arms 28 and 29 adja-
cent the upper end thereof. The arms 28 and 29 provide
support means for a cloth guide 30 of generally elliptical
shape, about which the web 18 is adapted to be drawn
as it leaves the lower side of guide roll 23. Cloth guide
30 is preferably formed of round rod stock and is
mounted for adjustment laterally of the web. Inasmuch
as the adjustable feature of the guide 3¢ does not per se
constitute a part of the instant invention, it will suffice
to say that lateral adjustment of the guide is obtained
by rotating in the desired direction a threaded traverse
rod 32 operatively associated with the support 28. For
a more detailed description of this particular feature, ref-
erence may be had to the aforesaid May et al. application.

Guide rod 30 has a deformed portion 34 at one end
thereof, the purpose of which will be more fully ex-
plained hereinafter. As the web 18 leaves the guide
member 30, it is directed toward and through a selvage
matching device generally indicated at 34. From the
selvage matching device, the opposed selvage edges of the
web 18 are brought together and fed into a selvage grip-
ping and advancing arrangement. This arrangement
comprises a tenter belt 36 operative about a grooved
drive pulley 38 and an idler pulley 490.

The drive pulley 38 is mounted on a shaft 42 for ro-
tation therewith in a generally vertical plane. The shaft
42 is journaled preferably at its ends in upright supports
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44 and 45 carried by the platform 10. The idler pulley
40 is mounted for rotation in a transverse plane slightly
inclined with respect to the horizontal, as shown, and is
carried by an adjustable support generally indicated at 46.
Associated with the tenter belt 36 is a belt guide rail 48,
one end of which is secured to the support 46 and the
other end terminating adjacent to the lower side of drive
pulley 38. The belt guide rail serves as a backing mem-
ber for the tenter belt 36 to enable the two matching
selvage edges of the web 18 to be held in matching en-
gagement during movement throughout the folding opera-
tion. The folding operation of the web is accomplished
by passing the web about a plurality of guide rods and
plates generally disposed below the tenter belt 36 in the
region indicated at 50. Inasmuch as the particular man-
ner in which the folds are performed is of no patentable
significance in the instant application, no further descrip-
tion of the folding operation need be given.

It is significant, however, to state that since the web
is manipulated so as to form a double fold, the inner
layers at the second fold have a tendency to lag as the web
is advanced, causing misalignment transversely of the
web. We have discovered that this tendency may be
overcome by reducing the warpwise tension at the region
wherein the lag occurs.  The reauired reduction in tension
is accomplished by reducing the diameter of guide roll
23 adjacent one end thereof, as shown at 24 in Figure 2.
The reduced section 24 of roll 23 is also positioned in
alienment with the indented portion 34 of guide rod 30,
which further assists in reducing the warpwise tension
on the web in the region where the traverse distortion
occurs.

As the folded material emerges from between the tenter
belt 36 and the guide rail 48 adiacent the drive pulley
38. it is engaged by a pair of feed rolls 52 and 54. In
this instance, the roll 52 mav be driven by an endless
chain 56 engaging a sprocket 58 secured to the end of the
roll shaft 52. The chain 56 is driven by a sprocket 69
forming a part of a suitable gear reduction mechanism
driven by the motor 62. The chain 56 also engages
%p;'ocsl%et 64 secured to the shaft 42 for driving the tenter

elt 36.

The skew correcting svstem of our invention as applied
to a diaper cloth folding machine of the type above
generally outlined will now be described. The web 18,
as shown in Figures 1, 3 and 4, has a succession of trans-
verse bands 66 therealong of single weave construction
whereas the portions intermediate the band 66 are of
double weave construction. Such fabric construction, as
is well-known in the art, is schematicallv illustrated in
cross section in Figure 4. After a piece of cloth is taken
off the loom, it is preferably rewound on a roll such as
that shown at 16, Ficure 1. Even though great care is
taken to maintain the band 66 in alienment normal to the
warp direction of the fabric, considerable skew may take
place.

Tn order to correct any skew in the web before it reaches
the folding mechanism, the rolls 20, 21. 22 and 23 are so
adiusted with respect to each other that the length of
path of travel of the respective warp ends from selvage to
selvage during passage about these rolls is varied in a
manner to cause the bands 66 to enter the folding mecha-
nism in proper alignment. The structure whereby this is
accomplished is more clearly illustrated in Figure 3.

For the sake of clarity only rolls 21 and 22 of the
web straightening array are shown. Roll 22 is preferablv
mounted for rotation in snitable bearings as shown in
Fieure 1 carried by the unricht members of the end frame
12 and is generally parallel to the guide rolls 20 and 23.
The roll 21 is preferably provided with shaft ends 68 and
70 respectively. The shaft end 68 is axially slidably and
rotatably mounted in a rockable bearing 72 whereas the
shaft end 70 is rotatably mounted in a rockable bearing
74 carried by a U-shaped trunnion block 76. The trun-
nion block 76 makes threadwise engagement with a
captive threaded actuating rod 78 journaled at its respec-
tive ends against axial movement in well-known manner
to brackets 86 and 82. The brackets 80 and 82 are se-
cured to the instde of the frame 12. The lower end of
rod 78 has a projection extending below the bracket §2
to which is secured a universal coupling 84. The coupling
84 connects the rod 78 with a drive rod 86 having a gear
88 secured thereto. A small pinion gear 90 meshes with
the gear 88 and is in turn adapted to be driven by a gear
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motor 92. Gear motor 92 may be supported on a suitable
bracket 94 attached to the frame 12.

Tt will, thus, be seen that as the motor 92 drives the
threaded shaft 76 in one direction so as to move the
trunnion block downwardly, as viewed in Figure 3, the
roll 21 will be rocked about its bearing 72 and cause the
roll to be tilted away from its companion roll 22, which
rotates in fixed position. Rotation of the motor in the
opposite direction consequently will cause the trunnion
block 76 to be moved upwardly to tilt the roll 21 in the
opposite direction or in a direction toward the fixed rotat-
ing roll 22.

The web 18 from the roll 16 is fed upwardly about the
roll 29 and then downwardly and under the roll 21 and
thence upwardly about the upper side of roll 22, from
which position it proceeds again downwardly and emerges
from the lower side of roll 23.

Again, with reference to Figure 3, a band 66 that has
become distorted with respect to its normal lateral po-
sition as shown at 664 will require a tilting action of
the roll 21 toward the roll 22, as shown. It will be seen
that the degree of tilt required is scmewhat proportional
to the degree of deviation of the band 664 from its nor-
mal position. It is further apparent that by tilting the
roll 21 toward the roll 22 the paths of travel for the
warp ends from the left-hand selvage to the right-hand
selvage, as viewed in Figure 3, are progressively length-
ened so that as the band 664 approaches the roll 22 the
band will graduvally change its position laterally with
respect to its original skewed position and approach a
normal position. In a similar manner, it will be observed
that should the band 66 be skewed in the opposite direc-
tion, as shown at 66¢, it will be necessary to tilt the roll
2i downwardly or away from the roll 22. During such
action, the paths of travel for warpwise threads from the
right-hand selvage to the left-hand selvage are being
progressively lengthened so that as the band 66c¢ ap-
proaches the roll 22 it will gradually be brought into
lateral registration.

In order to cause roll 21 to be tilted automatically in
response to a requirement to correct the skew of a par-
ticular band 66 we have provided a skew detecting ar-
rangement consisting of a pair of thickness sensing de-
vices 96 and 98 mounted on suitable brackets 10¢ secured
to the end frame 12 and extending inwardly into the path
of travel of the web 18. One of the sensing devices is
more specifically illustrated in Figure 4 and comprises
a highly sensitive snap acting switch such as is known in
the trade as a “Microswitch” having a plunger actuating
member 192 extending therefrom. The plunger 102 may
be actuated by a leaf spring type feeler 104 mounted at
its lower end as by a screw 106 to the lower portion of
the switch casing 96. A backup bracket 108 is mounted
on the upright frame members 12 across which the web
18 is adapted to be drawn. The thickness feeling devices
96 and 98 are respectively mounted closely adjacent to
the backup brackets 108 only one of which is shown, but
spaced therefrom a distance sufficient to permit a sensing
of the difference in thickness between the band portion
66 and the intermediate portion between adjacent bands.
Thus, as a band is passed between the leaf feeler 104 and
the backup bracket 198 the plunger 102 of the switch
96 will be permitted to move to the right, as viewed in
Figure 4. This limited movement causes actuation of
the switch mechanism inside the switch casing in a2 man-
ner which is well-known in the art, and needs no further
illustration or description of its operation. The two
sensitive feeling devices 96 and 68 are preferably mounted
on directly opposite edges of the path of travel of the
web 18 so that when a band 66 passes the feeler devices
both feeler switches will be actuated simultaneously if
there is no skew. However, when a band 66 passes the
region of the feeler devices 96 and 98 that is out of
transverse alignment, the switch devices will be actuated
in sequence. The precise order of actuation will, obvious-
1y, be determined by the direction of skew from the nor-
mal position.

By connecting the sensing devices 26 and 98 in a con-
trol circuit, as shown in Figure 5, automatic operation
of the skew correcting system is achieved. In Figure §,
a suitable source of electric power is designated by the
conductors 110 connected to a disconnect switch 112
having terminals 114 and 115. To the terminals 114
and 115 are connected main conductors 116 and 118.
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A branch connection 120 from conductor 118 is con-
nected to the armature 122 of a normally de-energized
relay 124, A second branch circuit connection 126 leads
from the line 116 to an armature 128 of relay 124. Relay
124 has a third armature 130 connected to the line 118
through a push button starting switch 132, An actuating
coil 134 of the relay 124 is also connected on one side
to the line 118 through the switch 132 and to the other
side by a connection 136 to the line 116.

When push button starting switch 132 is closed, hold-
ing coil 134 will be energized attracting armatures 122,
128 and 130 to closed circuit position and making re-
spective contact with contacts 138, 140 and 142. Con-
tact 142 is connected by conductor 144 through a push
button stopping switch 146 to the line 118. Thus, after
starting switch 132 is closed, the circuit through holding
coil 134 will be established at the armature 130 and con-
tact 142 thereby permitting release of the push button
switch 132. Relay 124 will, thus, remain energized until
the circuit is broken through the coil 134 by opening of
the stop push button 146. The electric driving motor
for the folding machine is connected on one side by the
conductor 148 to the relay contact 138 and on its other
side by a conductor 159 to the relay contact 140. Thus,
motor 62 will be energized upon the closing of start switch
132 and remain in operating condition until the circuit
is broken by the opening of relay 124 at its contacts 138
and 140 as a result of opening of the push button stopping
switch 146.

Motor 92, which drives the tilting mechanism for roll
21, is of the split phase reversing type having two coil
group windings 152 and 154, the latter having a capaci-
tor 156 connected in series therewith. One end of the
coil 152 is permanently connected by a conductor 158
through conductor 126 to the line 118. . The other end of
coil 152 is connected by conductor 168 to the armature
170 of a relay R2. Armature 170 normally engages back
contact 172 of relay R2 and is connected through a limit
switch LS1 to a front contact 174 of a relay R1. In the
energized position, armature 170 is adapted to engage a
front contact 176 of relay R2 which is connected through
a limit switch LS2 to back contact 178 of relay R1. The
back contact 178 normally engages armature 180 of
relay R1 and makes connection through armature 180
and a conductor 182 with conductor 15¢. Conductor
150 is connected to line 116 through conductor 126 and
contact 140 and armature 128 of relay 124. The latter
relay also controls energization of coil 152 of motor 92.
Relay 124 thus serves as a lock-out relay permitting ener-
gization of motor 92 only when driving motor 62 is ener-

ized.

£ From the foregoing description, it will be apparent that
motor winding 152 may be energized through connec-
tions across lines 116 and 118 through relays R1 and
R2 only when one of the relays is energized. If relay R1
only is energized, current from line 116 may flow through
conductor 182, armature 180, front contactl74, switch
LS1, back contact 172, armature 170, conductor 168 to
coil 152 which is connected to the other line 118 by
conductors 158 and 120. If relay R2 only is energized,
current from line 116 flows through conductor 182, arma-
ture 180, back contact 178, switch 1S2, front contact
176, armature 170 and conductor 168 to the coil 152.
In the event both relays R1 and R2 are de-energized, the
circuit to coil 152 is broken by the front contact 176 and
armature 170, Should both relays be energized, the cur-
rent to coil 152 will be broken between armature 189
and back contact 178.

Motor winding 154 and its serially connected capacitor
156 are also adapted to be energized from lines 116 and
118 through connections controlled by relays R1 and R2.
These connections, however, are so arranged that, when
relay R1 is energized, current will flow in a given direc-
tion through the coil 154 and, when relay R2 is ener-
gized, the flow will be in the opposite direction. Con-
sequently, since the current flow through coil 152 is al-
ways in the same direction, the reversal of current in coil
154 will cause a reversal of rotation of the motor 92.

More specifically, connections to coil 154 are made
from line 118 through conductor 129, conductor 158,
conductor 184 to a bridging connection 18§ connecting
the back contacts 188 and 160 of relays R1 and R2, re-
spectively. Back contact 188 normally engages an arma-
ture 192 of relay R1 which, in turn, is connected by con-

10

16

20

25

30

35

40

50

60

70

80

86

6

ductors 194 and 196 to one side of the capacitor 156,
The back contact 190 normally engages an armature 198
which is connected by conductors 200 and 202 to one
side of motor winding 154. Relays R1 and R2 also have
front contacts 164 and 166, respectively, bridged by con-
ductor 162 which conductor makes connection by con-
ductor 169 to the upper terminal of coil 152 and, conse-
quently, makes connection with line 116 by way of con-
ductor 168.

When relays R1 and R2 are in normal position, coil
154 and its capacitor 156 are short-circuited by back
contact 188, bridging conductor 186 and back contact
199. Should relays R1 and R2 be energized simultane-
ously, coil 154 and its capacitor 156 will then be short-
circuited through front contact 164, bridging conductor
162 and front contact 166. Upon energization of relay
R1, while relay R2 remains in normal position, the clos-
ing of armature 192 with front contact 164 completes
the connection from line 11§ by way of conductor 168,
conductors 169 and 162, contact 164, armature 192, con-
ductors 194 and 196 to capacitor 156, coil 154, conduc-
tors 202 and 289, armature 198, back contact 199, con-
ductors 186, 184, 158 and 12¢ to the line 118.

The energization of relay R2, while relay R1 remains
in normal position, completes the circuit connection from
line 116 by way of conductor 168 through conductors
160 and 162, front contact 166, armature 198, conduc-
tors 206 and 202 to the motor winding 154 and its series
capacitor 156 and then from the capacitor to the line
118 by way of conductors 196 and 194, armature 192,
back contact 188, and conductors 186, 184, 158 and
120. Current flow through motor winding 154 and its
series capacitor 156 is therefore directionally controlled
in accordance with the energization of either relay R1
or relay R2. The selective energization of relays R1 and
R2 consequently determines the direction of rotation of
motor 92 to cause tilting of the roll 21 either toward or
away from roll 22.

Relays R1 and R2 are respectively actuated by coils
204 and 296, having a common connection through con-
ductor 208 to the line 118. The other side of coil 204
is connected by conductor 210 through a manually oper-
able single pole double-throw switch S1 and conductor
212 to a single pole double-throw switch S2 forming part
of the thickness-sensing device 96. In the normal posi-
tion as shown in Figure 5, switch S2 is closed through
contact 214, in turn connected by conductor 216 to the
junction of conductors 194 and 196. When actuated as
by the passing of a band 66 between the feeler 104 and
back-up bracket 108, switch S2 is moved into engage-
ment with contact 228 connected by a conductor 220 to
the conductor 222, in turn connected to the junction of
conductors 150 and 182, the latter being connected
through relay 124 to the line 116.

Thus, when switch S2 is actuated by the passing of a
band 66 to close the circuit through contact 218, relay
coil 204 is energized as a result of being connected across
the lines 116 and 118, thereby causing relay R1 to be
close.d. As soon as the band 66 passes the sensing device
96, switch S2 returns to normal position to complete a
holding circuit for the relay coil 264 through contact 214,
conductors 216 and 194, armature 192, front contact
164, conductors 162, 169 and 168, armature 178, con-
tact 172, switch LS1, contact 174, armature 189, con-
ductor 182 to the line 116 throuch relay 124. The coil
204 of relay R1 remains energized until the circuit is
broken between armature 170 and back contact 172 oc-
casioned by energization of relay R2.

fn a similar manner, the other side of cecil 206 of
relay R2 is connected by a conductor 224 to a manually
operable single pole double-throw switch S3, in turn
connected by conductsr 226 to a single pole double-
throw switch S4 forming part of the thickness sensing
device 98. In its normal position as shown in Figure 5,
switch S4 is closed through contact 228 which, in turn,
is connected by conductor 230 to the junction of con-
ductors 200 and 282. Switch S4 is adapted to be actu-
ated by the passing of a band 66 between the feeler 154
and the back-up bracket 188 of the device 98, from its
normal position in contact with conductor 228 to the
position engaging contact 232. The latter contact is con-
nected to conductor 222 so that when sensing device 98
is actuated by the passing of a band 66, switch S4 will
be moved to circuit-closing position with contact 232
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causing relay coil 206 to be energized as a result of being
connected across lines 116 and 118 and thereby causing
relay R2 to be closed. After the passing of a band 66
across the sensing device 98, switch S4 returns to normal
position to complete a holding circuit for the coil 206
through contact 228, conductors 230 and 200, armature
198, contact 166, conductors 162, 160 and 168 and thence
to line 116 as heretofore described. Coil 206 will remain
energized until the circuit is broken by the armature 180
1a{nld contact 178 as a result of the energization of relay

The manner in which the sensing devices 96 and 98
function to control the operation of motor 92 to effect tilt-
ing of the roll 21 in the proper direction to correct any
skew of the bands 66 will now be described. It is assumed
that the web 18 is traveling in the direction indicated by
arrows in Figure 3, and a band has been skewed from
normal position as shown at 66a. The right-hand side
of the band 66a is leading the left-hand side and, con-
sequently, actuates the sensing device 96 prior to the
actuation of the device 98. Switch S2 will be actuated
to close the circuit through contact 218 to energize coil
204 of relay R1. In the energized position relay R1
completes the circuit through its front contacts 164 and
174 to energize the windings 154 and 152 of motor 92,
respectively. The closing of the circuit through contact
164 also establishes the holding circuit for relay coil
204 when the band 66 has passed beyond the sensing de-
vice 96 and switch S2 has returned to normal position
as heretofore described. The direction of rotation of
motor 92 is such that the threaded rod 78 driven by the
motor causes the trunnion block 76 to be moved down-
wardly or to tilt roll 21 away from roll 22. This change
of roll position momentarily increases the skew of band
66a. However, the left-hand end of band 66a soon
thereafter comes into engagement with sensing device 98
to cause switch S4 to be actuated and closes the circuit
through contact 232, in turn causing coil 206 of relay R2
to be energized. In the energized position, relay R2 ini-
tiates completion of the circuit to the motor windings
152 and 154 through front contacts 176 and 166, re-
spectively. As armature 170 of relay R2 is raised to
make contact with contact 176, it breaks contact with
back contact 172, breaking the holding circuit for the
coil 204 of relay R1, allowing the latter to return to nor-
mal position. Tn normal position armatures 180 and 192,
respectively, complete circuits through back contacts 178
and 188 to the motor windings 152 and 164. However,
with relay R1 in normal position and relay R2 in en-
ergized position, the circuit connections to winding 154
are reversed, therefore causing motor 92 to reverse its
direction of rotation. A reversal of direction of rotation
of motor 92 will cause the threaded rod 78 to drive
trunnion block 76 upwardly to tilt the roll 21 toward
the roll 22. The tilt in this instance is in the opposite
direction so as to correct the skew of band 66a.

Once started by the energization of one of the relays
R1 or R2, motor 92 continues to rotate in a given direc-
tion until reversed by the energization of the other of
the relays. If the skew of band 66 has not been corrected,
sensing devices 96 and 98 again detect the misalignment,
and relays R1 and R2 are again energized in the same
sequence, and the operation is repeated. In practice it
has been found that greater stability has been obtained
and the system is less likely to over correct if roll 21
is tilted slowly with respect to the linear movement of
the web 18. Tt may therefore require the passage of
two or three bands all of which may be skewed in the
same direction to bring the bands into alignment.

When a condition of alignment has been reached, as
illustrated by band 66b, sensing device 96 and 98 are
actuated simultaneously, causing simultaneous energiza-
tion of relays R1 and R2. As heretofore described, under
such conditions, the circuits to motor windings 152 and
154 are broken, and the motor 192 is brought to rest.

Should a band 66 be skewed in the direction from
normal, as shown at 66¢ in Figure 3, the left-hand end of
the band will be first to engage the sensing device 98.
The skew correcting action in such instance is identical
to that previously described in connection with band 664,
except that relays R1 and R2 are actuated in inverse
order.

In order to avoid jamming the trunnion block 76
against the brackets 80 and 82, the block is confined in
its movement by the use of the limit switches LS1 and
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1LS2, more clearly shown in Figure 3. Switch LS1 is po-
sitioned adjacent to bracket 82 and is adapted to be
actuated to open circuit position upon contact with the
lower face of the block 76. Switch 1.S2 is similarly po-
sitioned adjacent to bracket 80 and is adapted to be
actuated to open circuit position upon contact with the
upper face of block 76. These limit switches are of con-
ventional design and preferably spring-biased to closed
circuit position.

As shown in Figure 5, switch LS1 is connected be-
tween front contact 174 of relay R1 and back contact
172 of relay R2. Switch LS2 is connected between back
contact 178 of relay R1 and front contact 176 of relay
R2. It will thus be seen that under abnormal conditions
of skew tending to drive the trunnion block beyond its
lower limit of travel will cause switch LS1 to be opened,
breaking the holding circuit for relay R1 and, at the
same time, interrupting the circuit to the motor 92 there-
by stopping any further movement of the block 76 and
roll 21. Even though switch LS1 is open, the control of
relay R2 is not impaired, and reversal of the motor 92
can take place upon energization of relay R2. As soon
as trunnion block 76 is moved upwardly out of engage-
ment with switch LS1, the switch automatically closes,
restoring normal circuit conditions. The operation of
switch 1.S2 under conditions tending to drive the block
76 upwardly beyond its limit is similar to that described
for switch LSI1.

In order to effect manual operation of motor 92 in
either direction, there are provided two double pole
single-throw switches S5 and S§. Such operation is de-
sirable in order to test the skew correcting arrangement
independently of the operation of the folding machine.
One side of each pole of both switches S5 and S6 is con-
nected to line 116. One pole of the other side of switch
S5 is connected by conductor 240 to contact 242 of
switch S1. The remaining terminal of switch S5 is con-
nected through a conductor 244 to conductor 222, and
a similar one of the terminals on the other side of switch
S6 is connected by conductor 246 to contact 248 of
switch S3 and the remaining terminal of switch S6 con-
nected to conductor 222 through a conductor 250.

When either or both switches of S5 and S6 are closed
armature 128 and contact 140 of relay 124 are by-passed
to complete a connection from line 116 through a re-
spective pole of these switches, either conductor 244 or
250, and through conductor 222 to conductor 182. There-
after, switches S1 and S3 can be manually operated from
normal automatic position as shown in Figure 5 to their
respective circuit closing positions engaging either con-
tact 242 or 248. As switch S1 closes with contact 242,
the sensing device 96 is disconnected therefrom and is
made inoperative. However, coil 204 is connected across
lines 116 and 118, causing relay R1 to be energized. Op-
eration of the motor 92 will then proceed as heretofore
described but only under the manual control of switch
S1. If it is desired to reverse motor 92 manually, switch
S1 is returned to normal position and switch S3 is moved
to close with contact 248. An alternate method of manu-
ally operating motor 92 may be achieved by sefting
switches S1 and S3 on their manual operating positions
and then manipulating switches S5 and S6, respectively,
to obtain the desired motor rotation. When the latter
method is employed, it is desirable to tie switches S1
and S3 together in the form of a double pole, double-
throw switch so that the control circuit for motor 92
is made operative for either automatic or manual opera-
tion by a single switching operation. It will also be ap-
parent that when switches S1 and S3 are positively op-
erated in unison, any misfunctioning of switches S5 and
86 are avoided during manual operation by insuring that
switches S2 and S4 are both disconnected from the con-
trol circuit.

While we have disclosed a specific correcting arrange-
ment as may be applied to a diaper cloth folding ma-
chine embodying an electro mechanical thickness sensing
device for translating certain intelligence to the novel
motor control circuits, it is to be understood that the
use of other sensing devices, either photoelectric, or
pneumatic, are to be considered within the scope of
the instant invention. Neither is the invention to be
limited in its application to skew correcting means in de-
vices for handling continuous webs of fabric, since the
principles thereof are equally applicable to the correction
of skew or other misalignment of a wide variety of web
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materials on which certain designs or other indicia are
repeated in a predetermined pattern and in connection
with which it is desired to effect alignment or registra-
tion, It is therefore to be understood that the specific
disclosure herein is merely for the purpose of illustration
and that changes and modifications may be made by those
skilled in the art without departing from the spirit and
scope of the appended claims.

The following is claimed:

1. In a machine adapted to feed a web of material
therethrough which material comprises alternate transverse
portions of different thickness generally perpendicular to
the direction of travel of said material, the improvement
comprising a plurality of rolls about which said web
is drawn in open width, means mounting said rolls in
spaced relationship with each other and with their axes
of rotation generally parallel, and thickness responsive
means actuated by said transverse portions for initiating
control intelligence in accordance with deviations from
the perpendicular position of said portions for causing the
tilting of one of said rolls with respect to at least another
of said rolls to restore the perpendicularity of said trans-
verse portions.

2. The improvement according to claim 1 wherein the
thickness responsive means actuates a plurality of electric
switches to close in proper sequence, a plurality of
branches of a control circuit and said tilting roll is pro-
vided with a tilting mechanism driven by an electric
motor controlled by said circuit.

3. In a machine for feeding a web of cloth there-
through, said cloth having fillingwise bands thereacross
at spaced intervals and differing in thickness from the
body of material between said bands, the improvement
comprising a pair of rolls disposed in generally parallel
spaced relation and about which said web is adapted to
be drawn in open width, means mounting at least one of
said rolls for tilting movement toward and away from
said other roll, an electric motor-operated mechanism
for tilting said one roll, and means responsive to a devia-
tion of said bands from registration with a direction nor-
mal to the path of movement of said web for energizing
said motor to cause a tilt in said one roll in a direction
to bring successive bands into registration with said nor-
mal direction.

4. The improvement, according to claim 3, wherein
said electric motor is reversible and operative to cause
said mechanism to tilt said one roll in one direction for
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a given rotation and operative to cause said mechanism
to tilt said one roll in the opposite direction for reverse
rotation,

5. The improvement, according to claim 4, wherein
said electric motor is energized through two branch cir-
cuits to respectively produce rotation thereof in either
direction, and separate relay means for controlling each
of said circuits in accordance with the position of said
bands transversely of said web.

6. The improvement, according to claim 35, including
a pair of thickness sensing devices positioned along
transversely opposite edges of said web to detect the
presence of a band in said web, and switch means actu-
ated by said sensing devices to control said relays in se-
%uelcllce in accordance with the transverse position of said

ands.

7. The improvement, according to claim 6, wherein
said relay means include interlocking circuit connections
operative upon the simultaneous actuation of said switch
means by said thickness sensing devices to prevent energi-
zation of said motor,

8. In a machine for feeding a flexible web of mate-
rial therethrough, said web having transverse bands
thereacross at spaced intervals and differing in thickness
from the body of material between said bands, the im-
provement comprising a pair of rolls disposed in gener-
ally parallel spaced relation and about which said web
is adapted to be drawn in open width, means mounting
at least one of said rolls for tilting movement toward and
away from said other roll, a mechanism for tilting said
one roll, thickness responsive means operative in re-
sponse to a deviation of said bands from registration with
a direction normal to the path of movement of said web
to produce a control signal, and means responsive to said
control signal for actuating said tilting mechanism to tilt
said one toll in a direction to bring successive bands into
registration with said normal direction.
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