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CONTROL DEVICE FOR WEB FEEDING 
MECHANISM 

Hieraann Thirings, Wiersen, Bezirk Daisseidorf, Ger 
Anany, assignor to Hanseila-Werke Albert Heake A.G., 
Wiersen, Rhineland, Gerary, a corporation of Ger 
many 

Fied Jara. 2, 1960, Ser. No. 3,906 
Caims priority, application Germany Aag. 9, 1959 

4. Claims. (C. 226-76) 
This invention relates to the feeding of web material 

such as the feeding of a web of paper or other wrapping 
material in packaging machines. More particularly, the 
invention relates to control means responsive to mark 
ings on the web for introducing a delay into the driv 
ing mechanism which drives the web feed rollers. 

In packaging and other machines in which a web of 
paper is fed to a paper-manipulating apparatus, it is in 
portant that the repeated decoration or design imprinted 
on the web appear symmetrically with respect to the edges 
of the final product. Thus, for example, if the final 
product is a packaged article, the web should be fed to 
the wrapping apparatus in such manner that the im 
printed design appears in the center of the package. This 
result cannot be achieved solely by proper synchroniza 
tion of the feed rollers and the wrapping apparatus, no 
matter how accurate the synchronization may be. One 
reason for the failure of such synchronization to produce 
the desired result is that the tensile stresses produced in 
the web vary from time to time, thereby causing varia 
tions in the length of the web. 

In conventional machines, in order to insure that the 
design imprinted on a web appears, symmetrically on the 
final product, the feeding of the web is controlled by a 
selenium or other photoelectric device which senses se 
lected markings on the web and transmits a signal in 
accordance therewith. If the markings pass the photo 
electric device at time sequences which indicate that the 
design on the web will appear as desired on the final 
product, the signal transmitted by the device will have 
no effect. If on the other hand, a single marking passes 
the photoelectric device out of proper time sequence, the 
signal transmitted effects a corrective speed change in 
the mechanism which drives the web feed rollers thus 
compensating for the undesirable shift of the design. 

Specifically, in the usual arrangement of parts, the web 
feed roller drive includes an epicyclic gear train, the 
planetary gear of which is mounted on a rotatable ratchet 
wheel which is normally held against rotation by a pawl. 
An electromagnetic device is provided for actuating the 
pawl in order to release the ratchet wheel for rotation 
through a small predetermined angles, thus introducing 
the above-mentioned corrective speed change into the 
drive gears. The electromagnetic device is in turn con 
trolled through a relay by the photoelectric device. Ordi 
narily, the feed rollers are driven slightly more rapidly 
than is necessary to take up the greatest possible elon 
gation produced in the web by the tensile stresses, and 
the inaccuracy caused thereby is tolerable within a small 
range. As soon as the cumulative inaccuracy or error 
becomes excessive, however, a marking on the web will 
pass the photoelectric device out of proper time sequence. 
Consequently, the latter will transmit a signal for ener 
gizing the electromagnetic device while actuates the pawl, 
thus releasing the planeary gear-carrying ratchet wheel 
whereby an additional rotation will be superimposed 
upon the uniform rotation of the drive gears thus serv 
ing to slow down or otherwise adjust the motion of the 
feed rollers for a short interval. 

In the conventional mechanism, which has just been 
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described, there is provided between the photoelectric 

2 
device and the relay which actuates the electromagnetic 
device, an amplifier having a thyratron connected to its 
output terminal. The signals transmitted by the photo 
electric device are amplified and fed to the control grid 
of the thyratron. In addition, a periodically operated 
switch means is provided for opening and closing the 
plate circuit of the thyratron in order to determine the 
point of time at which the tube can possibly fire and the 
duration of the plate current flow once firing occurs. The 
Screen grid and cathode circuits of the tubes are com 
pleted when the main switch of the apparatus is closed, 
and remain completed throughout the operation of the 
machine. Hence it may be seen that when a signal from 
the photoelectric device coincides with a time interval 
when the plate circuit is completed, the thyratron will 
fire, and the relay which is disposed in the plate circuit 
and which energizes the electromagnetic device, will be 
activated. 
With the increase in operating speeds of modern pack 

aging machinery, the above described control device, as 
well as other known control devices, have proved unsat 
isfactory. In particular, difficulties have arisen due to 
the fact that the relay is located in the plate circuit, hence 
when the periodically operated switch is closed, the po 
tential is applied to the plate through the relay coil. This 
results in a delay between the time that the switch is 
closed and the time that the plate reaches firing poten 
tial. Such a delay cannot be tolerated in high speed 
machinery. 

It is the object of the present invention to alleviate 
this and other difficulties, and toward this end an im 
proved control device is provided in which the thyratron 
may be conditioned instantaneously to fire at any se 
lected moment, thus eliminating the undesirable time 
delay of former devices. In accordance with this in 
vention, a Switch is provided in the screen grid circuit of 
the thyratron as well as in the plate circuit. As a result, 
the plate circuit may be completed some time before it 
is desired that the tube be conditioned to fire, thus giv 
ing the plate ample time to reach firing potential. Then, 
at the earliest instant that it is desirable for the tube to 
fire, the screen grid circuit is completed. By this time, 
the plate has reached firing potential and the tube is 
conditioned to fire. If then the control grid is charged, 
as usual, by a signal from the photoelectric device, the 
thyratron will fire instantaneously. Y 

Other objects and advantages of the present invention 
will be apparent from the more detailed description which 
follows. 

In the drawings: 
FIG. 1 is a perspective view showing the present con 

trol device including a schematic representation of the 
electric circuitry; 

FIG. 2 is a front elevational view showing the switch 
actuating means of the invention; 

F.G. 3 is an end elevational view of FIG. 2; 
FIG. 4 is an end elevational view of illustrative driving 

gears for the web feed rollers; - 
FIG. 5 is a front elevational view of FIG. 4 with parts 

shown in section; and 
FIG. 6 is a plan view of the web. 
Referring now to the drawings, particularly FIGS. 1 

and 4, a web 3 of paper or other suitable wrapping ma 
terial is withdrawn from a supply roll 1 by a pair of feed 
rollers 2 and 2' mounted on the rotatable shafts 20 and 
29' respectively. The web 3 has imprinted thereon a con 
tinuously repeated decoration or design, for example ad 
vertising material. The printed indicia includes markings 
such as colored stripes alternatively designated 4 and 4 
extending transversely of the web. The alternate stripes 
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4 are designed to be sensed by a photoelectric device 5 
as the web passes. 
On the shaft 20 of the feed roller 2, there is mounted 

for rotation with the shaft a pair of switch-actuating cams 
6 and 7. Above the cam 6 is a switch 6' (FIG. 1) hav 
ing a depending follower 6' which contacts the surface of 
the cam 6. Above the cam 7 is a switch 7' having a 
depending follower 7 which contacts the surface of the 
can 7. The contours of the cams 6 and T may be seen 
in FIG. 3. Both cams are substantially circular. The 
cam 6 has a long recess 9 extending more than 180 
around its periphery, and the can 7 has a short recess 10 
in its periphery intermediate the ends of the recess 9 in 
the cam 6. 
When the followers 6' and 7 ride on the non-recessed 

portions of the cams 6 and 7, both switches 6' and 7' are 
open, as shown in FIG. 1. When the follower 6' enters 
the recess 9, the switch 6' closes, and when the follower 
7 enters the recess 0, the switch 7' closes. 
Mounted on the end of the shaft 28 opposite from the 

cans 6 and 7, and on the corresponding end of the shaft 
20', is a pair of meshing spur gears 35 and 35' by means 
of which the feed rollers are driven. A mechanism which 
may be employed to drive the feed rollers is shown in 
FIGS. 4 and 5. A rotatable drive shaft 36 journaled in 
the bearings 37 and 38 carries the epicyclic gearing indi 
cated generally by the reference numeral 11. The gear 
ing 11 includes a ring gear 39, rotatably mounted on the 
shaft 36. It has external teeth 40 meshing with the spur 
gear 35, and internal teeth 41. A sun gear 42 is keyed 
to the shaft 36, as at 43, for rotation therewith. Along 
side the Sun gear 42 is a ratchet or escapement wheel 12 
rotatably mounted on the shaft 36. Radially outward of 
the shaft 36, the ratchet wheel 12 carries a pin 46 upon 
which a planetary gear 45 is rotatably mounted in mesh 
ing engagement with both the internal teeth 41 of the 
ring gear 39, and the sun gear 42. 
The ratchet wheel 2 is normally held against rotation 

by the pawl 13 of the escapement lever 50, as shown in 
FIG. 4. In this condition, the rotation of the drive shaft 
36 is transmitted through the sun gear 42, the planetary 
gear 45, and the ring gear 39 to the feed rollers 2 and 2'. 
An electromagnet 4 is located adjacent the pawl 13, 

and when it is energized it attracts the pawl 13 and pivots 
the escapement lever 59 about its support 47 against the 
action of the spring 48. In this position the pawl 13 re 
leases the ratchet wheel 12 and the pawl 51, which is nor 
mally held out of the path of the ratchet wheel teeth, 
moves into the path of the teeth. Consequently, upon 
further rotation of the sun gear 42, the ratchet wheel 12 
is now free to pivot through an angle about equal to the 
angle between two adjacent teeth thereof, whereupon the 
planetary gear 45 moves through an equal angle thus in 
troducing a small delay into the movement of the driving 
gears. Upon deemergization of the electromagnet 14, the 
escapement lever 50 Swings back to its original position 
and the pawl 13 engages the tooth next adjacent to the 
tooth which it formerly engaged. 
The means for controlling the operation of the electro 

magnet 14 will now be described, with reference to FG. 
1. The control means include a thyratron 8, having a 
plate 21, a screen grid 25, a control grid 30, and a cathode 
26. The plate circuit of the thyratron includes the main 
on-off switch 24, the switch 6', and the relay coil 15, 
which when energized serves to activate the electromagnet 
14. The screen grid circuit includes the switch 7’’. The 
cathode 36 remains constantly charged in the usual way. 
The control grid 30 is charged intermittently by the 

signals transmitted by the photoelectric device 5 as the 
Stripes 4 pass by. The signals from the device 5 are 
directed through an amplifier 32 before they reach the 
control grid 30. 
When the switches 24 and 6' in the plate circuit are 

closed, a firing potential is applied to the plate 21 through 
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4. 
the relay coil 15. However, due to the build-up of a 
magnetic field around the coil 15, there is a time delay 
between the time that the circuit is completed and the 
time that the plate 21 reaches firing potential. When the 
Switch 7' closes, a potential necessary to allow the 
thyratron to fire is applied to the screen grid 25. Finally, 
when a signal is transmitted by the photoelectric device 5 
through the amplifier 32, a potential capable of causing 
the thyratron to fire is applied to the control grid 30. 
Note that it is only when the plate 2 and the grids 25 
and 30 are charged concurrently that the thyratron will 
fire, whereupon the relay coil 15 will be energized. 

In operation, the cams 6 and 7 are relatively angularly 
positioned as shown, for example, in FIG. 3. In this 
Way, as the cams rotate in the direction indicated by 
the arrow, the follower 6' drops into the recess 9 about 
180 before the recess is recahes the follower 7. There 
fore, the Switch 6' closes and, assuming that the main 
Switch 24 has been thrown to its closed position (shown 
in dotted line in FIG. ), a charge will gradually build 
up on the plate 21. By the time the follower 7' drops 
into the recess 12, the charge on the plate 2 will have 
reached firing potential. At this point, the switch 7' 
closes, thus applying a firing potential to the screen grid 
25. During the short interval that the switch 7' is 
closed, which may be called the “control period, the 
thyratron is conditioned to fire, but will do so only if 
a proper potential is applied to the control grid 30. 
The operation of the mechanism is so timed that nor 
Imally a signal is transmitted to the control grid imme 
diately after the follower 7 leaves the recess 18 and 
the switch 7' has opened, hence the tube 8 does not fire. 
When, however, a stripe 4' passes beneath the device 5 
at a time earlier than normal, indicating that a delay in 
the rotation of the feeding rollers 2 and 2 is desirable, 
the control grid 30 will be charged during the control 
period of the thyratron, i.e., during the interval that the 
switch 7' is closed and the screen grid 25 is at firing 
potential. As a result, the thyratron will fire and ener 
gize the relay coil 15, whereupon the electromagnet 14 
Will be energized and a time delay introduced into the 
driving gears as previously described. 

Note that even after the follower 7' leaves the recess 
it, the thyratron 8 will continue to conduct a current 
until the follower 6 leaves the recess 9 thus maintain 
ing the relay coil 5 in energized condition. In addition, 
even after the tube ceases to conduct a current, the 
relay coil 15 will remain energized for a short period 
as the capacitor 23 discharges across it. Consequently, 
the electromagnet i4 will remain energized long enough 
to insure that the pawl 13 is out of operative position 
for a time sufficient to permit the contemplated amount 
of rotation of the ratchet wheel 12. Furthermore, it 
may be seen that by altering the relative angular posi 
tions of the cams 6 and 7, the duration of firing of the 
thyratron may be varied. 

it will be seen therefore, that the present invention 
provides a control apparatus wherein, in spite of any 
delay encountered between the closing of the switch 6' 
and the attainment by the plate 2 of firing potential, the 
control period in which the thyratron is conditioned to fire 
is Sensitively and accurately determined by means of 
the Switch 7' in the screen grid circuit. 

It will be understood that many of the details herein 
described and illustrated may be modified by those 
skilled in the art without necessarily departing from the 
Spirit and scope of the invention. For example, the 
functions of the screen grid 25 and control grid 30 may 
be interchanged so that the switch 7' controls the applica 
tion of potential to the control grid, in order to condition 
the thyratron for firing, rather than to the screen grid 
25. Except as expressed in the appended claims, there 
fore, it is intended that these details be interpreted as 
being illustrative only, 

s 
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What is claimed is: 
1. In a web feeding apparatus having feeding rollers, 

means for driving said rollers, and electrically operable 
means for introducing a speed change into said driving 
means: control means comprising a thyratron having a 
plate, a screen grid and a control grid, a circuit for 
applying a firing and current-sustaining electrical po 
tential to said plate for a period coinciding with a 
predetermined interval of feeding roller rotation, relay 
means arranged in said plate circuit, said relay means 
when energized serving to operate said speed change 
means, a circuit for applying an electrical potential to one 
of said grids for a control period during which said 
thyratron is conditioned to fire, said control period be 
ginning long enough after the commencement of said 
predetermined interval to permit the charge on said plate 
to reach firing potential and ending at the latest coin 
cident with the termination of said predetermined in 
terval, means separately responsive to successive individ 
ual markings on the web for transmitting to the other 
of said grids a signal capable of firing said thyratron, 
whereby upon coincidence of said signal and said control 
period said thyratron will fire and energize said relay 
means, the duration of firing of said thyratron extending 
from the beginning of said control period to the end of 
said predetermined interval of potential application to 
said plate, and means for varying the duration of firing 
of said thyratron without affecting the length of said 
control period. 
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2. Apparatus according to claim 1 including switch 

means in each of said circuits, said switch means being 
responsive to feeding roller rotation for determining the 
period of potential application to said plate and the 
control period of potential application to said one of said 
grids. 

3. Apparatus according to claim 2 including a cam for 
operating each of said switches, said cams being rotat 
able with said feeding rollers and serving to open and 
close said switches in timed relation to the rotation of 
said feeding rollers. 

4. Apparatus according to claim 3 wherein the cam 
for operating said switch in said plate circuit is so con 
toured that said plate circuit switch is closed through 
out a relatively large angle of rotation of the cam, and 
the cam for operating said Switch in said grid circuit is 
so contoured that said grid circuit switch is closed 
throughout a relatively small angle of rotation, said 
cams being angularly adjustable with respect to one 
another in order to vary the duration of firing of said 
thyratron but said cams always being adjusted so that 
said grid circuit switch is closed only when said plate 
circuit switch is closed. 
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