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4. Claims. 

This invention is for improvements in or re 
lating to methods of, and apparatus for, co 
ordinating the feed of a succession of sheets with 
operations repeated in respect of each. 
The invention is based upon the use of "light 

Sensitive' devices. Such devices fall into two 
classes:-(1) Photo-emissive cells, that is to Say 
cells which under the influence of radiant energy 
enit an electric current, and (2) photo-Conduc 
tive cells, which under the influence of radiant 
energy alter their resistance to the passage of 
an electric current. Of this latter class the 
selenium cell or bridge is a typical example. 
This invention provides a nethod of co-ordi 

nating the feed of a Succession of sheets With 
operations, repeated in respect of each which 
comprises the employment of a "light-sensitive' 
device of the type described and associated en 
ergizing means, in combination with interfer 
ence areas located at predetermined positions on 
the sheets for activation of the light-sensitive 
device. 
An important application of this invention is 

to control the location of printed designs or the 
like upon sheet materials, for example to ensure 

... that a web of paper, or which is a series of 
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B clude Such apertures. 

printed designs, may be cut up into separate 
sheets, the design on each sheet, being in its 
correct relation to the severance edge. 

It has previously been proposed to control the 
location by means of 2:23:tures punched in a 
web of paper at spaced intervals aloEag its length, 
such apertures being engaged by pegs. In other 
constructions the apertures have been utilized in 
conjunction with pneumatic apparatus, or with 
electric contacts. A sheet or web provided with 
Such apertures may be utilized in the apparatus 
provided by the present invention, and the term 
'interference areas' is to be understood to in 

No claim is made to such 
an apertured sheet, however, 

In one construction, this invention provides 
control mechanism cornprising in combination a 
"ight Sensitive' device, a Source of radiant en 
ergy associated therewith and So arranged that 
the incidence of its rays on the said device may 
be modified by the introduction into their path 
of an interference-area upon the sheet (for ex 
ample paper), and feeding and associated mech 
anism (e. g. cutting, printing or embossing) for 
the said sheet actuated or controlled by the mod 
ulations of an electric current which are induced 
in the said device as before described. 

Conveniently, the light-Sensitive device and 
the energizing means may be located upon op 

(C. 2-2.6) 
posite sides of the sheet and the said control. 
area act to obstruct or facilitate passage of rays 
from one side to the other of the sheet. In 
another construction they may be placed both 
upon the same side of the sheet, and the rays 
from the Source of radiant energy diverted from 
their path and directed upon the light-sensitive 
device by the control area. This control area, 
may be constituted by the printed design or the 
like, whose location on the sheet it is desired 
to control, or it may be separate from the printed 
design and located at a station offset therefrom. 
According to a further feature of this inven 

tion, the modulations induced in the electric cur 
rent as above described are utilized to control 
an electric relay, which in turn controls or op 
erates the feeding mechanism. 

If desired, the feed mechanism may be ar 
ranged to move the sheet or web intermittently 
and to give a cumulative error in the position 
of the interference areas at each cessation of 
feed, and the light-sensitive device may be op 
erable upon the cumulative error reaching a pre 
determined degree to correct the positioning of 
the Succeeding sheets. In such a construction 
at some period during the feed of the web each 
interference area will pass through the zone of 
the rays from the Source of radiant energy, but 
as it is desired to operate the light-sensitive de 
Vice only by the misplacement of an interference 
area within that Zone at the cessation of feed, 
it has been found advantageous to provide means 
(e. g. an obturator which is interposed between 
the Source of radiant energy and the light-sen 
Sitive device) operable to permit rays to pass 
from the source to the light-sensitive device only 
at or about that period during which an inter 
ference area is in its operative position, it being 
understood that in the case of the construction 
outlined above an interference area is only in 
an operative position at the cessation of feed. 
In general, however, the term "operative posi 
tion' indicates that position in which an inter 
ference area modifies the incidence of the rays 
upon the light-sensitive device to cause the latter 
to effect or control an operation. The provision 
of such means controlling the passage of the 
rays has the further advantage that fatigue of 
the light-sensitive device is obviated. 
The present invention also embraces the pro 

vision of a sheet or web of paper having a plu 
rality of printed designs, legends, or the like spaced 
apart along its length and a plurality of inter 
ference areas, One in Spaced relation to each de 
Sign and located at a station which is offset there 
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2 
from, the transparency or the reflective properties 
of which areas are substantially different from 
the contiguous portions of the sheet. 

It is also within the scope of this invention to 
make the position of the source of energy, or the 
light-sensitive device, or both, adjustable in re 
lation to the feeding mechanism or other mecha 
nism associated therewith, for the purpose here 
after specified. 
The light-sensitive device may be such that 

it will respond to infra-red (or invisible) rays. 
Various constructions according to this inven 

tion will now be decribed in detail by way of ex 
ample with reference to the accompanying dia 
grammatic drawings, in which 

Figure 1 is a section showing the arrangement 
of paper feed, light sensitive device, knife and as 
Sociated parts; 

Figure 2 is an electric relay circuit of known 
type; 

Figure 3 is an alternative relay; 
Figure 4 is a diagram showing an alternative 

arrangement of lamp and light-sensitive device 
to that shown in Figure 1 and 

Figure 5 shows a strip of paper suitable for use 
with the control mechanism described herein; 

Figure 6 shows an alternative method of Cor 
recting the paper feed; 

Figure 7 is a feature looking in the direction of 
the arrow in Figure 6 and 

Figure 8 is a feature looking in the direction 
of the arrow 8 in Figure 6. 
Throughout this decription like reference nu 

merals indicate like parts. 
A web of paper 0 upon which are located a 

plurality of printed designs f of any desired 
character, and interference areas 2, is fed over 
a feed table f3 by means of rolls 4 and 5 towards 
a knife 6 which is operable to sever the web into 
successive sheets. The feed roll 4 upon which 
the paper is pressed by weight of the roll 5 (as 
sisted by a spring 23), is intermittently operable 
and during each stationary period of this roll the 
knife 6 is actuated. The roll 4 carries a pin 
which is adjustable circumferentially in a slot 8, 
and at the end of each period of intermittent 
movement the pin T is in contact with a lever 
9 pivoted to the frame of the machine at 20. 
The lever 9 carries a projecting arm 2 which at 
the commencement of each movement of the 
roll 4 is moved up towards a second lever 22 
upon which the roll 5 is mounted. The lever 22 
is pressed downwardly by a leaf spring 23. The 
intermittent movements of the roll 4 are so ar 
ranged that the web of paper 0 is fed towards 
the knife 6 rather more rapidly than is required 
so that there is a cumulative error in the location 
of each severance edge in relation to the designs 

and the interference areas 2. The feed table 
3 is pierced with an aperture 24 above which is 

located a lamp 25, and below it a selenium cell 26. 
The aperture 24 is so located that during the feed 
of the paper web the control areas 2 pass over 
it and arrive approximately in that position at the 
termination of each intermittent feed movement. 
A shutter comprising an apertured disc 2 secured 
to a shaft 28 is arranged to uncover the lamp 2 
at the termination of each intermittent feed, so 
that rays are projected on to the paper. It will 
be appreciated that Owing to the setting of the 
feed roller 4 above mentioned, each interference 
area 2 (which may be considered to be opaque, 
although a modified form of apparatus will oper 
ate with transparent areas), allocated to each 
successive design will, at the nonent that the 

9,081,503 
feed is interrupted, Ilie slightly nearer to the knife 

than did the preceding control area, and at 
each successive cessation offeed a greater portion 
Of the aperture 24 is left uncovered by the inter 
ference area. When, for example, half the aper 
ture 24 in the feed table 3 is uncovered at th 
moment of interruption of paper feed sufficien 
light will pass through the paper O and the aper 
ture on to the selenium ceil 26 and the resistance of 
the latter decreases to an extent sufficient to send 
a Surge of current through a solenoid coil (de 
Scribed below) and by this means a tongue 29 is 
inserted between the arm 2 on the lever 9 and 
the lever 22. Thus at the commencement of the 
next movement of the roller f4 a mechanical con 
nection is established between the levers 9 and 
22, and the roller S is momentarily lifted clear of 
the paper and the forward advance of the latter 
towards the knife is delayed, thus a correction is 
made in the length of the next following sheet. 

It will be appreciated that the difference in cur 
rent flowing when the selenium cell is exposed to 
light and when it is not so exposed, is insufficient 
by itself to perform operations of any magnitude. 
Hence a relay is used. 

Figure 2 shows a known relay 50 in which by 
means of a thermionic valve 30 the modulations 
in current through the selenium cell 26 are am 
plified to a magnitude sufficient to operate the 
solenoid 32, 3 is a resistance of approximately 
the same value as that of the selenium cell 26, 
and it will be seen that any variation in the re 
sistance of this cell will cause a variation in the 
potential of the grid 33. 

Figure 3 illustrates an alternative method of 
Operating the Solenoid 32. A decrease in the re 
sistance of the selenium cell 26 causes a surge of 
current through the windings 34 of an electro 
magnet which attracts an armature 35 and closes 
contacts 36 and 37, thus completing a circuit 
through the Solenoid 32 which operates the tongue 
29. Figure 4 shows an arrangement in which 
the lamp 25 and the selenium cell 26 are both 
located upon the same side of the paper Web O. 
It will be appreciated that the presence or other 
Wise of an interference area 2 will cause a vari 
ation in the intensity of light reflected from the 
Surface of the paper on to the Seienium cell. 
is also within the scope of this invention that 
the interference area 2 shall be constituted by 
a perforation in the paper web (or a notch or 
recess in its edge). In the case of the apparatus 
shown in Figure 1. Such a perforation or notch 
would permit the free passage of the rays through 
the aperture 24 on to the selenium cell 26, and in 
the case of the apparatus shown in Figure 4 such 
a perforation or notch would expose a reflecting 
surface beneath the paper (which reflecting sur 
face may be constituted by the surface of the 
feed table 3) to the rays from the lamp 25. 
The lamp 25 may be replaced by a Source of 

infra-red, or invisible rays, to which the selen 
ium cell is sensitive. 
In a further construction, which is particularly 

applicable to the case in which the interference 
area is constituted by the design, or the like, the 
location of which upon the sheet (e. g. in relation 
to a severance edge) it is desired to control, in 
stead of the aperture 24, a slot may be formed 
running diagonally across the table, and the 
lamp 25 and the selenium cell 26 may be slidably 
mounted on diagonal rods 38 and 39, so that their 
position with relation to the feed rolls 4 and 5 
and the knife 6 may be adjusted to regulate the 
position of the printed design. 
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Referring to Figures 6,7 and 8 the feed rolls f4 

and 5 are driven through gearing 40, 4 from 
a lay: shaft 42. The gear 40 is freely supported 
upon a shaft 43 to which is attached a ratchet 
wheel 44, normally held stationary by a pawl 45. 
In the interior of the gear 40 is formed an internal 
gear 46, concentric with which is a Sun-wheel 4 
attached to the shaft 43. A planet-wheel 48, 
which is carried upon a crank 49 attached to 
that shaft 50 upon which the feed roll 4 is 
mounted, meshes both with the internal gear 46 
and with the sun-wheel 4. 

Freely pivoted upon the shaft 43 is an arm 
5 which carries a roller 52 and is pressed up 
wards, so that the roller 52 is maintained in en 
gagement with a cam 53, by a leaf-spring 54. 
The arm 5 carries in addition a pawl 55 which 
is normally held out of engagement with the 
ratchet wheel 44 by a light spring 56, but is coul 
pled to the armature 57 of a solenoid 32. 
The operation of the device is as follows:- 
As in the previously described example the 

feed roll 4 is driven intermittently in Such man 
ner that the web of paper is fed through the nip 
between the two rollers rather more rapidly than 
is required so that there is a cumulative error in 
the location of each severance edge in relation 
to the designs and to the interference areas. The 
ratchet 44, and hence the sun-wheel 47, is held 
stationary by the pawl 45, and the gear 4 on 
the lay-shaft 42 drives the internal gear 46. As 

... the sun-wheel 47 is held stationary the planet 
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wheel 48 rolls round this sun-wheel carrying with 
it the crank 49. Thus the shaft 50 and the feed 
roll 4 are rotated and the reaction of the drive 
is taken by the sun-wheel 47. At the moment 
that the feed roll 4 is brought to rest the cam 
53 operates to depress the arm 5, and if the cul 
mulative error in the location of the interference 
areas has reached the degree required to operate 
the selenium cell the pawl 55 is moved forward 
into engagement with the ratchet wheel 44 by 
the solenoid 32. 
47 is rotated through a small angle and the feed 
roll 4 is turned backwards to make a correction 
in the length of the next following sheet. 
The activation of the light-sensitive device by 

the interference areas may be according to any 
of the methods described with reference to Fig 
ures 1 to 4. 

I claim:- 
1. In sheet feeding mechanism the combina 

tion of feed rollers, a light-sensitive device and 
a lamp for projecting light on to it, an epicyclic 
train of gearing coupled to a feed roller, a ratchet 
wheel coupled to one member of said train, a 
co-operating pawl and means to Oscillate it 

By this means the sun-wheel 

3 
through a constant amplitude, and electromag 
netic means in electrical connection with the 
light-sensitive device for controlling the engage 
ment of the pawl with the ratchet wheel. 

2. In mechanism the operation of which is 
controlled by a light-sensitive device, the Com 
bination with the device of a feed roller, a crank 
coupled to said roller, a planet wheel pivoted at 
the outer end of the crank, a sun-wheel meshing 
with the planet wheel, an internal gear meshing 10. with the planet wheel and concentric with the 
sun-wheel, a ratchet wheel coupled to the Sun 
wheel and a pawl for preventing the rotation 
of said ratchet wheel in one direction, means for 
rotating the internal gear, an OScillating pawl 5 
arranged to co-operate with said ratchet wheel 
and means for oscillating it through a constant 
amplitude, and an electromagnet coupled electri 
cally to the light-sensitive device for controlling 
the engagement of the oscillating pawl with the 
ratchet wheel. 

3. In a mechanism for feeding intermittently 
a sheet upon which an operation is performed, 
the provision of feed rollers, means for inter 
mittently rotating the feed rollers a constant 
amount, a light sensitive device and means for 
directing a beam of light upon it, a screen ar 
ranged to interrupt the beam during the feeding 
movement of the sheet, but not to interrupt the 
beam when the web is stationary, interference 
areas on the sheet arranged so that when the 
sheet is correctly placed at the end of a feeding 
movement the beam is interrupted, a relay ac 
tuated when a predetermined amount of light 
reaches the light sensitive device, and means 
controlled by said relay for imposing a predeter 
mined feed correcting movement upon the feed 
rollers. 

4. In control mechanism for the feed of a Web 
upon which an operation is to be performed and 
which is provided with interference areas, the 
combination of means for intermittently feeding 
the web a constant amount and with a cumula 
tive error, a light-sensitive device, the electrical 
characteristics of which vary according to the 
intensity of light falling on it, a source of ill 
lumination for directing a beam of light on to the 
web and thence on to the light-sensitive device, 
a screen arranged to intercept the beam of light 
during movement of the web but not to intercept 
said beam when the web is stationary, and means 
controlled by the variations in the aforesaid elec 
trical characteristics for applying a constant pre 
determined correction to said intermittent feed 
ing means. 

ALEXANDER GRIFFH. RAINEY. 
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