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Patented Aug. 23, 1955 

2,716,026 
WEB GUIDING DEVICE 

Charles G. Axworthy, Pawtucket, R. I., assigner to Union 
Wadding Company, a corporation of Rhode Island 

Application October 25, 1951, Serial No. 253,019 

10 Claims. (Ci. 271-2.6) 

This application is a continuation in part of my co 
pendiug application Serial No. 158,163, filed April 26, 
1950, now abandoned. 
This invention relates to an apparatus for guiding a 

web of fibrous material in such a manner as to prevent 
the web from deviating more than a prescribed distance 
either side of an established line taken either through the 
center of the web or a line along which one edge of the 
web is designed to follow. 

In the guiding of webs the edge of the web is fre 
quently used to manipulate some feeler for control of the 
guiding means by pressing upon the feeler. In the use Of 
webs of unspun ñbers of a delicate construction, the edge 
of the material is physically insu?cient to cause the ac 
tua-tion of the 'feeler iinger and the usual device which is 
provided Vcannot be used for such guiding. Further, in 
some webs the edge of the work or web is in a wavy 
path and such that it would be impractical to utilize pres 
sure means for control of the web as a whole. 
One of the objects of this invention is to provide a 

control for the web which will function without physical 
contact of the web with any feeler means. 
More specifically, an object of the invention is to use 

a source of light which will be directed upon some light 
responsive means which the web will control, dependent 
upon its position to vary the amount of light which is 
transmitted from the source to the light responsive means 
and thus control the guiding device. 
Another object of this invention is to provide for cer 

tain ilexibility of movement of the work between mini 
mums or certain tolerances between which no action will 
occur until the error is of a greater amount than the 
minimum out of the course desired. 

Another object of this invention is to minimize the so 
called hunting action which may occur in movement of 
the guiding device in order that the work may conform 
to a certain path of travel. ` 

Another object of this invention in order to minimize 
the hunting action is to cause the means which govern 
the operation of the guider to travel with the work as it 
moves. 

With these and other objects in View, the invention 
consists of certain novel features of construction, as will 
be more fully described and particularly pointed out in 
the appended claims. 

In the accompanying drawings: 
Figure 1 is a top plan view of the guiding rolls with 

the control means for the rolls located along one edge 
of the work; 

Figure 2 is a section on line 2-2 of Figure l; 
Figure 3 is a section on line 3-3 of Figure l; 
Figure 4 is a sectional view of the control means such 

as shown in Figure 1; 
Figure 5 is a section on line 5--5 of Figure 4; 
Figure 6 is a top plan view of a pair of rolls with a 

modiñed arrangement of control but showing the control 
also from one edge of the work; 

Figure 7 is a View similar to Figure 6 showing a con 
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2 
trol from both sides of the work that an average between 
the opposite edges may be had and the work guided 
along its center line; 

Figure 8 is a plan View similar to Figure 7 but show 
ing a modified arrangement of control in that there is 
utilized an adjustable potentiometer and a fixed source 
of light at one edge of the work; 

Figure 9 is a view similar to Figure 8 but illustrating 
the opposite edges of the work as being controlled and the 
guiding along a center line through the work established; 

Figure 10 is a diagrammatic view showing the relation 
ship of the light source, photo tube, and web; 

Figure ll is a diagrammatic view showing the same 
relationship as in Figure l0 but of a modiiied arrange 
ment; 

Figure l2 is-a circuit diagram of the arrangement of 
Figures 6 and 8; 

Figure 13 is a circuit diagram of the movable light 
source and light responsive cell as shown in Figure 7. 

In proceeding with this invention I have provided a 
pair of rolls mounted in a carriage so that a plane 
through the axis of the rolls is at right angles to a pivotal 
axis upon which the carriage is mounted. Mechanical 
means are provided for varying the position of the can 
riage about the pivotal axis so that the rolls when at an 
angle to the axis of the web will direct a web which 
passes between them in one direction or the other. The 
carriage is moved by an electric motor and this electric 
motor is controlled by an electric circuit which is actu 
ated by means of a light source directed upon a light re 
sponsive cell such as a photo tube which controls a cir 
cuit so that depending upon the amount of light which is 
picked up by the photo tube the electric motor will be 
driven in one direction or the other to move the guid 
ing rolls. The amount of light that is directed onto the 
photo tube is governed by the position of the web of 
material which may be between the light source and the 
photo tube so that as its position varies, varying amount 
of light will be transmitted thereto. In some instances 
this light source and photo tube will move with the guid 
ing means in order that hunting action may be reduced, 
while in other instances the light source may be fixed 
and the movement of the rolls may actuate a potentiom 
eter which provides the variable in the electric circuit 
and causes movement of the rolls so that hunting action 
may be minimized. In some instances the guiding will 
be with reference to a line along which the edge of the 
fabric should move, while in other instances a control is 
provided at both edges of the fabric so that their average 
may be taken into account and the path of travel of the 
center line of the fabric thus controlled. 
From this it will be apparent that the invention has 

two branches comprising movement and non-movement 
of the controlling light and also two branches comprising 
the control from either one or both edges of the web 
which is to be guided. Electrically, as will be observed 
from the similarity of circuits in Figures l2 and 13 these 
branches are essentially the same as will hereinafter 
appear. The electrical value of the armature 61 is so 
chosen that voltage of a certain magnitude will be 
required before its operation so that a neutral zone is 
formed and hunting is minimized. 
With reference to the drawings, and particularly Fig 

ures l to 3, the web of material or work to be guided is 
designated W and is directed between a pair of guide rolls 
10 and 11 which are mounted in a carriage designated 
generally 12vwhich comprises end frames 13 connected 
by a bar 14. The bar is pivoted at its center upon post 
15 which extends at right angles to a plane passing 
through axes of the rolls 10 and 11 and is mounted on 
a Vertical standard 16 having a base 17 for resting upon 
a iloor or some support. The web w travels in the direc 
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ltion of the arrow shown in Figure l and passes over roll 
11 and beneath roll 10. The rolls will guide the web to 
pass beyond the rolls at right angles to the axes of rota 
tion thereof. If the guide rolls were adjusted to a posi 
tion exactly at right angles to the direction of movement 
of the web w, the alignment of the web w would not be 
changed. However, when the rolls are positioned at an 
angle to the direction of movement of the web w, for 
instance by turning the carriage 12 about the pivot 15 
in a clockwise direction as seen in Figure l, the movement 
of the web w will be deliected towards the left. Moving 
the carriage 12 about the pivot 1S in a counter-clockwise 
direction will ycause the movement of the web w to be 
deiiected towards the right. Thus, by changing the posi 
tion of the axes of rotation of the rolls 10, 11 relative 
to a predetermined line, the direction of movement of 
the web w can be controlled so that the portion thereof 
passing beyond the guide rolls follows a predetermined 
path notwithstanding lateral variations in the position of 
the portion in advance of the rolls. Y 

Referring now to Figure 4, a control unit 19 is mounted 
on standard 2t) and comprises a framework 21 having a 
pair of bearings 22 and 23 in which a rod 24 is slidably 
mounted. Along one edge of this rod there is formed 
a rack 25 which is driven from an electric motor 26 
mounted in the frame by means of a bracket 27 and 
having a reduction gear casing 28 from which there is 
driven a pinion 29 which through gears 30, shaft 31, and 
pinion 32 drives the rack 25 to move the rod 24 in one n 
direction or the other dependent upon the direction ofv ` 
rotation of the motor 26. The rod 24 is connected to 
a stiff wire 33 extending through a housing 34 to be con 
nected to a collar34’ (Figs. l and 3) on the bar 14 at 
a point spaced from the pivot 15 so as to swing the car 
riage about the pivot 15 in one direction or the other 
depending upon the movement of the reciprocating or 
sliding wire 33. 

In some cases instead of the motor 26 transmitting 
movement tothe carriage, as shown in Figures l to 5, 
the motor 26 in Figures 6 to 9 transmits motion to the 
gear box 28 from which there extends a shaft 35 having 
a worm 36 thereon meshing with the worm gear 37 with 
its center co-axial with the pivot i5 and fixed to the 
carriage 12 to rotate the carriage about the pivot 15 
directly. 
As shown in Figures 8 and 9, shaft 35 is extended as 

at 35' so as to drive pinion 38 and in turn the gear 39 
to rotate a wiper arm or movable contact of the potenti 
ometer 40 and eliect a control of the electrical system, as 
will be more fully hereinafter described. 

In Figures 4 and 5 light source 41 is mounted upon a 
bracket 42 which is secured to the rod 24 so as to move 
with this rod as the motor causes its movement in one 
direction or the other. At the end of the rod 24 there 
is an arm 42’ which extends upwardly and supports a ' 
light responsive source 43 which may be a photo tube 
and which will pick up light from the source 41 thru a 
window 44. This photo tube is indicated in the other fig 
ures. The amount of light which will be picked up by 
the photo tube will be dependent upon the position of the 
work W, shown in dot and dash lines in Figure 4, to con 
trol the amount that the work moves with reference to 
the window. If the work extends to the right to the full 
depth of slot 45 in Figure 4, the amount of light trans 
mittedfrom the light source or lamp 41 to the photo tube 
43 will be obscured; whereas, if the work is entirely out 
of the slot 45, much more light from the light source 
41 will be transmitted to the photo tube. When the 
work is traveling in substantially the desired path the 
edge of the work will be at the position shown in Figure 
4 and one-half ofthe light of the light source will be 
transmitted to the photo tube. The photo tube is placed 
in an electric circuit, to be hereinafter described, which 
operates a motor controller circuit so as to effect rotation 

4 
of motor 26 in one direction when the work moves over 
the slot a predetermined distance inwardly of the normal 
path of travel of the work and eiîects rotation of the 
motor in the other direction when the work moves over 
the slot a like predetermined distance outwardly Vof said 
normal path of travel of said work. Thespacing between 
these distances provides a neutral band in which the work 
may shift and not aiîect operation of the motor. The 
neutral band is made of a length about one third of the 
range of the activity of the photo tube from maximum to 
a point where it is in complete shadow. 

In some cases instead of the light source and the light 
responsive means being mounted directly upon the rod . 

' such as 24, these two units may be mounted upon a slide 

40 

(it) 

f’. 46, as shown in Figures 6 and 7 movable in a guide 47 ` 
and reciprocated in response to theV movement of the 
carriage by a link 48 and an arm 49 which is secured to 
the worm wheel 37 so as to move therewith. 

ln case two edges of the fabric are to be averaged so 
that the center line may be moved along a desired path, 
the photo tube and light source are duplicated at the 
other edge of the web as shown at 43' in Figures 7 and 9. 
A rod 50 will connect the slides 46 and 46’ in the guides 
47 and 47’ to move together by thel link 48 as in Fig 
ure 7, the operation being otherwise the same. It will, 
of course, be understood that where the potentiometer is 
provided the light and the light responsive means or 
photo tube will remain ñxed and will not shift with 
the rolls. , 

In Figure l2 l show an electric circuit for Figures 1, 
6, and 8, the negative terminal of all supply voltages 
being returned to ground.l The photo tube ,43, hereto 
fore mentioned, has a constant supply voltage 89 con 
nected to it. Triode amplifier tubes 53 and 54 are con 
nected to the photo tube 43 through the resistances 51, 
51', 52, and 52’. These amplifiers are biased by the vari 
able cathode resistors 90 and 91. The potentiometer 40 
has its variable arm 57 arranged in this system which 
controls` the voltage impressed upon the grids of the 
triode tubes 55 and 56 which are connected to the coil 
of relay 61 and to the ground as shown. 

rl`he normal running position of the web would cause 
light to fall on the photo tube 43 illuminating one half 
of the cathode with the other half being in the shadow. 
This would be the balanced condition, and the correcting 
rolls would be in a position perpendicular to the length 
of the web with the potentiometer variable arm 57 in a 
near central position. Under this condition the cathode 
of the photo tube develops a voltage of a certain ampli 
tude across resistors 51 and 51'. The grid of tube 54 
has a constant voltage amplitude with referenceV to the 
cathode which will be adjusted to be equal to the ampli 
tude across resistors 51 and 51’ and is represented as Ez. 
The grid of tube 53 is at a potential appearing across 
part of resistor 51 and all of resistor 51’ which is shown 
in the drawing as being designated E1. The‘tubes 53 
and 54 are biased by variable resistors 90 and 91 and are 
adjusted so that the voltage appearing between points 64 l 
and 62 is equal and opposite to the voltage appearing 
between the points 65 and 62. The voltage appearing 
between the grids of tubes 55 and 56 and the ground will 
therefore be equal, producing zero voltage across the coil 
of relay 61 which will be de-energized, the relay contacts 
assuming a neutral position. 

Either one of two abnormal conditions can occur, one 
when the web moves to a position to cause a shadow to 
fall over the cathode of photo ytube 43 and the second 
condition is when the web moves so as to allow the 
cathode to be fully illuminated. 

In the iirst abnormal condition due to the web shadow 
covering the cathode of the photo tube 43, the voltage 
E1 decreases and the voltage E2 remains the same. 
causes decreased current in tube 53 with the current in 
tube 54 remaining the same. Therefore, the voltage be 
tween points 64 and 62 decreases, and the voltage between 
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points 65 and 62 remains the same. This results in the 
voltage of the grid of tube S5 decreasing due to a decrease 
in the voltage across points 64 and 62, while the voltage 
of the grid of tube 56 remains constant. This upsets the 
balance between tubes 55 and 56 and current flows in the 
coil of relay 6l in one direction, causing the relay to 
close points 92 which causes motor armature 93 to turn 
in the preferred direction to move the correcting rolls 
to restore the web travel to normal position. 

Should the second condition occur Where the tube is 
fully illuminated, then the current would increase voltage 
E1 while the voltage E2 would remain the same, causing 
more current to ñow through tube 53 than tube 54 and 
more current to flow in tube 55 than in tube 56 which 
would result in upsetting in the other direction the bal 
ance between the tubes to cause the relay 61 to move in 
the opposite direction and cause points 94 to be closed 
which will cause the motor armature 93 to turn in the 
opposite direction to restore web travel to normal position. 
The operation of all the circuit elements up to the 

relay is instantaneous and proportional to signals received 
from the cathode of the photo tube so that no delays are 
caused by any of these circuit elements. lt is desirable 
to prevent hunting in the mechanism which is accom 
plished in Figures l and 6 ‘by moving the photo tube and 
the light source with the correcting rolls. This has the 
effect of anticipating the return of the web to normal 
running position and of preventing the web edge from 
going beyond normal running position in the opposite 
direction. 
With the web displaced from normal towards the left 

in Figure l and towards the right in Figure 6, photo tube 
cathode would be between 50% and 100% obscured by 
the web shadow depending upon how great the displace 
ment happened to be, and how rapidly the web is 
displaced. 

This condition of the cathode causes a decrease in volt 
age E1 with respect to E2 and leads to movement of cor 
recting rolls as described above, and of the connected 
photo tube cathode toward the displaced web edge. As 
the cathode approaches the web edge it becomes less 
obscured, voltage E1 rises and approaches Ez in value. 
When E1 equals E2 approximately, motor driving correct 
ing rolls stop and as Ei exceeds E2 slightly, motor drives 
correcting rolls in opposite directions. This reduces cor 
rective eiîect, which tapers oiî to zero as web reaches 
normal running position. Result is return of both web 
and photo tube to normal. 
Web edges are often of wavy form, and in order to 

minimize movement, the resistance of the relay 61 is so 
chosen that it will not operate until there is a certain 
predetermined amount of current iiowing through its coil 
which is responsive to the amount of light cast upon the 
photo tube 43. Thus l provide a dead spot which may 
be adjusted by means of the variable resistance 90-91 
so that the desired band of inactivity of the relay is pro 
vided for. I usually choose this band of inactivity to be 
about 1/3 of the range of activity of the photo tube from 
maximum to the point where it is in complete shadow. 

In this circuit the potentiometer 40 is shown in the 
diagram as existing as a unit as shown in Figure 8. 

Figures l and 6 illustrate a photo tube and light source 
at the edge of the fabric and, therefore, would use a cir 
cuit such as shown in Figure l2 where a single photo tube 
is provided. In Figures l and 6, however, the photo tube 
and light source move rather than the arm 57 of the 
potentiometer and there is no variable potentiometer 
shown in either of these iigures. The arm 57 will be 
hand adjusted in these figures and remain fixed in this 
adjusted position. Electrically, however, the shifting of 
the photo tube and light source is the same as the shift 
ing of the arm of the potentiometer with the web. 

Phototube and exciter lamp source may be located 
centrally over the normal running position of the web 
and the potentiometer 40 varied by mechanical means 

o 
u 

40 

45 

50 

60 

75 

from the correcting rolls as shown in Figure 8. Poten 
tiometer arm 57 would be in centre for normal running 
position of web and to right or left depending upon 
corrective direction of rolls. 
Assume web runs on" normal so as to obscure light 

reaching photo tube cathode. This results in decrease 
of voltage E1 with respect to E2 held constant as the 
current in the photo tube circuit has decreased. This 
causes the voltage across 64, 62 to decrease with re 
spect to voltage across 65, 62. Point 62 represents mov 
able potentiometer arm attached to correcting rolls and 
arranged to move in a direction to cause voltage 64, `62 
to increase with respect to voltage 65, 62 in proportion 
to displacement of rolls. 
When decrease in voltage across 64, 62 caused by 

obscuring photo tube 43 is equalled by increase in volt 
age across 64, 62 with respect to 65, 62 due to move 
ment of potentiometer arm in the proper direction by 
correcting rolls, a balanced condition between voltage 
across 64, 62 and 65, 62 prevents further movement of 
correcting rolls. Iniiuenced by correcting rolls, the web 
returns to normal track, and slightly beyond, thus caus 
ing less than 50% of cathode to be obscured and result 
ing in increase of voltage across 64, 62 over voltage across 
65, 62 causing correcting rolls to return to normal. This 
leaves potentiometer 40 with arms 57 in centre and in 
balance. Photo tube 43 is in light balance, and the sys 
tem comes to rest, thus maintaining normal web edge 
travel. 

In Figure 13 I show an electric circuit for Figure 7 
where two photo tubes are used with like parts of the 
circuit designated the same as in Figure 12. 

With the circuit in operation and balanced, the web 
running in a central position, the correcting rolls in a 
position perpendicular to the length of the web, and the 
photo tubes centrally located above the web, the anode 
current of tubes 53 and 54 will be equal and will result 
in equal and opposite polarity across the two halves of 
potentiometer 67. There is then no direct voltage since 
neither tube is conducting. Relay 61 is in the open or 
released condition. 

If we now assume that the web for some reason moves 
in translation, there will be an increase of light on one 
photo tube and a decrease of light on the other, since the 
photo tubes are located at opposite edges of the web. 
This will increase the current in one photo tube circuit 
and decrease it in the other. Assume for the sake of 
illustration that the current of photo tube 43 decreases 
and that of photo tube 43’ increases. This will result 
in increased anode current ilow in tube 53 and decreased 
ñow in tube 54. The net result of these changes will 
be to make point 64 more negative than before and point 
65 less negative than before. This means that the 
voltage will be the same polarity as in circuit above de 
scribed but that it will be of twice the magnitude since 
the circuit is of the push-pull variety. The polarity will 
be such as to make the grid of triode tube 5S more nega 
tive and the grid of triode tube 56 more positive. Tube 
56 will then start to conduct, closing relay 61 and caus 
ing the motor to run in such direction as to start the 
web moving back to its proper position. 
As the motor rotates the correcting rolls, it also moves 

the position of the photo tubes laterally in such direc 
tion as to equalize the light incident on the two tubes and 
so equalizes the voltage drop across the two halves of 
potentiometer 67. The potential at points 64 and 65 be 
come equal and since they are of opposite polarity the 
voltage across tubes 55 and 56 becomes zero and relay 
61 releases and the motor stops running. It thus leaves 
the rolls displaced by an amount proportional to the 
displacement of the web. 
As the web begins to return to its original position 

the anode current of photo tube 43 decreases and that 
of photo tube 43’ increases and a voltage of opposite 
polarity appears across tubes 55 and 56. This causes 
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triode tubev 55 to start conducting and relay 61 to oppo 
sitely-move, causing the motor to run in the opposite 
direction or'V toward thel center position of the rolls. 
When the web has-returned to its central position and 
the correcting rolls. are centered the original conditions 
of balance obtained and the system is at rest. 
While the showing in Figure l3 indicates the circuit 

for Figure 7 where there are photo tubes and light 
sources at both edges of the fabric and both of Vthese 
move with no variable potentiometer, the circuit would 
also apply to Figure 9 where there are photo tubes and 
light sources at both edges of the fabric which are sta 
tionary and a potentiometer for varying the potential 
as applied to the tubes 55 and 56. In the case of Fig 
ure 9, the contact point 57 would be moved in response 
to the movement of` the rolls for varying the electrical 
conditions of the circuit. 

In Figure 4 I have illustrated switches at 71 and 72 
against which the arm 73 of the bracket 42 may contact to 
break the circuit from the electric motor so that when 
the carriage reaches such limit of travel in either direc 
tion, the circuits will be broken. The switches 71 and 
72 are omitted in both of the diagrammatic views Fig 
ures 12 and 13. 

In the showing in Figures l to 9 the light source is on 
one side of the plane of the web of work while the photo 
tube is on the other side of the plane of the web in such 
a position as to receive the direct rays of light from 
the light source. However, in Figure l0 the light source 
80 although on one side of the plane of the web of work 
>W does not throw its rays 81 directly against the photo 
tube 82 but rather the rays are reflected from the sur 
face 83 against this photo tube 82 although the circuits 
which are heretofore described will be the same. 

In Figure ll a still diiîerent arrangement is provided 
in which both the light source 80 and the photo tube 
82 are located on the same side of the plane of the web 
of work and the Work serves as a reflecting surface for 
the light. In this case, the light is directed from the 
source 80 through a lens 84 for condensing its rays into 
an area designated generally 85 which will be black and 
non-reilecting. However, should the work move into 
this area, then there will be reflection and this reilection 
of light will be picked up through the lens 86 to be im 
pinged upon the photo tube 82. In some cases, how 
ever, instead of the surface 85 being relatively non-re 
flective with reference to the work, the area 85 might 
be more highly reflective than the work and the work 
serve to diminish the reflection which could be utilized 
in a circuit of the type described. 

I claim: 
l. A guider for a travelling web of material comprising 

a pair of parallel rollers between and in contact with 
which the web travels, a carriage for said rollers, means 
for pivoting said carriage to swing about an axis at 
right angles to the plane of the axes of said pair of 
rollers, mechanical means for shifting said carriage about 
its pivot, an electric circuit, a source of light in said 
circuit, a light responsive means in said circuit posi 
tioned to receive the light transmitted from the source de 
pendent upon its position relative to the web, said elec 
trícal circuit being responsive to the amount of light 
received by said light responsive means to actuate the 
mechanical means to shift the carriage about its pivot, 
a variable in said circuit connected to said carriage and 
movable therewith to control movement of the rolls and 
minimize huntingaction of said rolls, said circuit in 
cluding an inactive area midway of the travel of said 
variable. 

2. A guider as in claim 1 wherein the variable in said 
circuit changes the electrical'output thereof. 

3. A guider as in claim l wherein said electrical circuit 
is balanced when the web is travelling in the desired 
position and said circut includes a normally balanced 
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potentiometer and the variable in said circuit changes 
the balance thereof. 

4. A guider as in claim 1 wherein said electrical circuit 
is oaianced when the web is travelling in the desired 
position and said circuit includes a normally balanced 
potentiometer having an arm mechanically connected to 
the carriage to move therewith to serve as the variable 
in said circuit and control the balance thereof. 

5. A guider as in claim l wherein said light source 
and light responsive means is located at one'edge of the 
web. ' 

6. A guider as in claim l wherein said light source 
and light responsive means is located one at each edge 
of the web. _ 

7. A guider for a travelling web of material com 
prising a carriage for a pair of parallel rollers between 
and in contact with which the web travels, means for 
pivoting said carriage to swing about an axis at right 
angles to the plane of the axes of said pair of rollers, 
mechanical means for shifting said carriage about its 
pivot, a source of light on one side of the plane of the 
web and a single light responsive means on the other 
side of the web with a neutral area so arranged that the 
edge of the web may intercept varying portions of the 
light transmitted from the source to the light responsive 
meansl dependent upon its position relative to the web 
and an electrical circuit responsive to the amount of 
light received by said light responsive means on either 
side of a neutral area of substantial extent to 'actuate 
the'mechanical means to shift the carriage about its 
pivot, said electrical circuit having a balanced poten 
tiometer, the arm of said potentiometer being mechanical 
ly coupled to said carriage for movement therewith to 
minimize hunting action of the rollers. 

8. A guider as in claim 7 wherein said light source 
and light responsive means is located one at each edge 
of the web. 

9. A guider for a travelling web of material comprising 
a pair of parallel rollers between and in contact with 
which the web travels, a carriage for said rollers, means 
for pivoting said carriage to swing about an axis at right 
angles to the plane of the axes of said pair of rollers, 
mechanical means for shifting said carriage about its 
pivot, a normally balanced electric circuit, a source of 
light, a light responsive means coupled to said circuit 
and positioned to receive an amount of light from said 
source dependent upon its position relative to the web, . 
said mechanical means being responsive to changes in 
the amount of light received by the light responsive 
means unbalancing said circuit, said mechanical means 
being responsive to said unbalance to shift the carriage 
about its pivot, a normal balanced potentiometer in said 
circuit across the output of said light responsive means, 
said light source and said light responsive means being 
connected to said carriage and movable therewith to 
serve as a variable in said circuit and rebalance said 
potentiometer to minimize hunting action of said rolls, 
said circuit including an inactive area midway of the 
travel of said variable. 

l0. A guider for a travelling web of material compris 
ing a pair of parallel rollers between and in contact with 
which the web travels, a carriage for said rollers, means 
for pivoting said carriage to swing about an axis at 
right angles to the plane of the axes of said pair of 

»Y rollers, mechanical means for shifting said carriageV about 
its pivot, a normally balanced electric circuit, a source 
of light in said circuit, a light responsive means coupled 
to said circuit and positioned to receive an amount of 
light from said source dependent upon its position rela 

\ tive to the web, the balance Vof said `electrical circuit 
being responsive to changes in the amount of light re-v 
_ceived by the light responsive means to actuate the 
mechanical means to shift the carriage about its pivot, 
said light source and said light responsive means being 
connected to said carriage and movable therewithîto 
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serve as a variable in said circuit to control movement 
of the roller and minimize hunting action of said rolls, 
said circuit including an inactive area midway of the 
travel of said variable. 
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