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[57] ABSTRACT 

At the delivery end of a sheeter. the cut sheets are 
taken from a conveyor and propelled by ?nal rolls 
onto a stack‘ The final rolls must rotate at or above a 

minimum speed. while the conveyor can go below this. 
Normally the two speeds are related‘ The conveyor 
speed is monitored and for normal running the final 
rolls are governed by the monitor signal. For low con 
veyor speeds. this is cut out electronically and a con 
stant governing signal applied instead to cause the 
final rolls to maintain a minimum speed. 

9 Claims, 8 Drawing Figures 
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SPEED CONTROL APPARATUS 

This invention relates to web cutting machines and is 
particularly concerned with the cutting and stacking of 
sheets of paper or board. 

The final roll of a sheeter receives the sheets that 
have just been cut by a rotary knife or knives and 
projects them onto a stack. The sheets are normally 
moved from the knives to the final roll via a primary 
conveyor and a secondary conveyor. The final roll is set 
to a speed appropriate to the size of sheet, the feed 
speed of the continuous web to the knives and the rate 
at which the knives are cutting. It will be appreciated 
that there is a certain minimum speed at which the final 
roll can project the cut sheets over the stack to contact 
the layboy backboard and settle on the growing stack 
of paper in a satisfactory manner. The secondary eon 
veyor may be running more slowly than this, and at 
such slower speeds the drive for the ?nal roll should be 
independent and at least at said minimum. Above the 
critical minimum speed the final roll should rotate at a 
speed substantially corresponding to the delivery speed 
of the sheets from the conveyor, although it may be de 
sirable to allow the ?nal roll to be adjustable within lim 
its either side of the conveyor speed. 

It has been proposed in our earlier US. Pat. No. 
1,317,884 .to solve this problem by a mechanical drive 
with a positive infinitely variable (PIV) gear box setting 
the ratio between the final roll and the secondary con 
veyor and with a free wheel system to ensure mainte 
nance of the minimum final roll speed. There is a main 
motor for normal running, when the gear box is opera 
tive, while the drive of the final roll at the minimum 
speed is taken from a geared motor which also powers 
the staekingjogger. The free wheel arrangement effects 
the change-over automatically. The necessary adjust 
ment of the controls was originally made on the appara 
tus itself but this was inconvenient in operation. The 
controls have latterly been remotely operated by pilot 
motors but this makes the system even more complex 
and expensive. 

It is an object of this invention to provide sheet feed 
ing mechanism with speed controls of considerably 
simplified form. 
According to the present invention there is provided 

sheet feeding mechanism for web cutting machines in 
cluding a conveyor for cut sheets, delivery means at the 
downstream end of the conveyor for receiving the 
sheets and delivering them to a layboy or the like, drive 
means for the conveyor and for the delivery means, and 
means for controlling the speed of the delivery means 
in accordance with the speed of the conveyor compris 
ing means for producing a signal related to the speed 
of said conveyor, means for applying said signal as a 
control output to the drive means for the delivery 
means, thereby to drive the latter at a speed related to 
that of the conveyor, and over-ride means for rendering 
said applying means ineffective for signals indicating 
speeds below a limiting speed and to apply instead a 
constant control output. 

Preferably said over-ride means is adjustable to give 
different selected limiting speeds. In a preferred em 
bodiment there are means for biasing said signal to pro 
duce a modified control output representing a speed 
different from that of said conveyor. These biasing 
means may also be adjustable. and so enable the deliw 
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2 
ery means to run at speeds greater, equal to or less than 
the speed of said conveyor. 
There may be separate motors for the delivery means 

and the secondary conveyor, or a single motor may be 
arranged to drive the conveyor means and the delivery 
means. one through a variable transmission and the 
other directly. 

In one preferred arrangement the drive means for the 
delivery means is a DC. motor with a constantly energ 
ised field and an armature current controlled in accor» 
dance with said output. This output may operate 
through a phase angle controlled recti?er. 
The invention may be performed in various ways and 

one constructional form will now be described. by way 
of example, with reference to the accompanying draw 
ings, in which: 

FIG. I is a diagram of a secondary conveyor and final 
roll with separate drive means and speed control appa 
ratus according to the invention, 
FIG. 2 is a graph illustrating the relationship between 

the speeds of the conveyor and the final roll, 
FIG. 2a is a graph showing a typical relationship be 

tween the speed of the final roll and the speed of the 
secondary conveyor, 

FIG. 3 is a circuit diagram of a comparator. 
FIG. 4 is a schematic diagram of a phase angle con 

trolled recti?er motor drive, 
FIG. 5 is a schematic diagram of a variable coupling 

controller, and 
FIGS. 6 and 7 are diagrams of alternative drive ar 

rangements for secondary conveyors and final rolls. 
In FIG. 1, the secondary conveyor 1 has independent 

drive means 1A but the speed of rotation of the drive 
roller is indicated by a tachometer 2, and this corre» 
sponds to the delivery speed of the sheets S of cut paper 
or board. The ?nal roll 3 is driven by a motor 4 the 
speed of which is governed from a control circuit 5 
which has as its inputs both the speed of the secondary 
conveyor and two parameters from an operator’s panel 
6 as will be described in more detail below. There is 
also a feedback of the speed of the ?nal roll 3 from an 
associated tachometer 7. The sheets will be stacked on 
a layboy indicated in outline at 8, and this will normally 
be equipped with backboard joggers driven by a sepa 
rate A.C. constant speed motor (not shown). 
Referring to FIG. 2 the ordinates represent the final 

roll drive speed in feet per minute (this will be the cir 
cumferential speed of the roll) and the abscissae the 
secondary conveyor speed. The continuous line 
through the origin represents identical conveyor and 
final roll drive speeds. As stated above, it is desirable 
that the ?nal roll speed should be adjustable either side 
of this secondary conveyor speed and the parallel in 
clined broken lines represent the limits of the desirable 
adjustment. Also, while the secondary conveyor may 
run at any speed the ?nal roll must have a minimum 
speed, and with the circuit described below this mini 
mum may be set to any value within a given range, such 
a range being indicated by the broken lines parallel to 
the horizontal axis. 
FIG. (20) indicates a typical operating curve for the 

final roll drive. where the secondary conveyor speed is 
followed with a positive 5 percent differential until the 
speed of 100 feet per minute is reached. The final roll 
will thereafter maintain this minimum speed. 

Referring now to FIG. 3, this shows a circuit diagram 
of a comparator which serves as a speed tracking cir 
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cuit giving an output that is related to the speed of the 
secondary conveyor as sensed by the tachometer 2. 
This tachometer input is applied to the terminal 11 
through a resistance [2 to an operational ampli?er I3. 
A potentiometer l4 biasses this input according to the 
setting of its tap. At a central position it has no effect, 
towards the positive end and it will modify the input to 
give the effect of a greater secondary conveyor speed 
and towards the negative end the effect of a lesser 
speed. Its range corresponds to the band width between 
the inclined broken lines of FIG. 2. The operational 
ampli?er 13 has feedback through a resistor 15 and. 
sometimes, through a diode 16, the latter being in a line 
from the tap of a potentiometer I7 which serves as 
means for setting the minimum speedv Given a particu 
lar setting of the potentiometer 17, when the effective 
input to the amplifier is sufficient to keep the diode l6 
non-conducting the amplifier 13 functions normally to 
give a control output from terminal 18 that is in accor 
dance with the input. In other words the control output. 
which governs the speed of the ?nal roll, tracks the sec 
ondary conveyor speed, to a greater, equal or lesser ex 
tent depending on the setting of potentiometer 14. 
When the effective input speed falls below the critical 
limiting speed, the diode 16 conducts and the gain of 
the ampli?er l3 falls to zero. The control output is then’ 
constant and will maintain the ?nal roll at a given mini 
mum speed depending on the setting of potentiometer 
I7. The range of potentiometer 17 corresponds to the 
band width between the horizontal broken lines of FIG. 
2. 
The potentiometers and their control knobs will be 

on the operator's panel 6, and this will also have dials 
indicating the two speeds. 
The control output from the circuit of FIG. 3 can be 

used in many ways to govern the speed of the motor 4, 
which drives the final roll 3. In one preferred form the 
motor 4 is a DC. variable speed motor and the control 
output from terminal 18 is applied through the circuit 
shown in FIG. 4. The motor has a constantly energised 
field. the field winding 19 being connected across a 
fixed rectifier 20, while the armature current is varied 
in response to the signal applied at terminal 18. 
This signal passes through two amplifying stages 21 

and 22 and thence to a pulse width modulator 23. 
There is an A.C. supply (not shown) and a ramp volt 
age is generated in synchronism with the A.C. half 
cycles and applied to the reference of a comparator cir 
cuit. The control signal is applied to the input of the 
comparator, and a pulse is obtained when comparison 
is reached. This is differentiated and applied as the ?r 
ing or triggering pulse to a controlled recti?er 24, 
which receives the A.C. supply. The rectifier will con 
duct for the remainder of the A.C. half-cycle, being 
blocked over the phase angle between the supply A.C. 
zero point and the generation of a firing pulse. 
The circuit also has stabilising loops 25 and 26 feed 

ing back signals which are functions of the armature 
voltage and current to the amplifying stages 21 and 22. 
These are adjusted by the potentiometers to give the 
required response, and will give generally stable opera 
tion. It may be preferred for very accurate speed hold 
ing, however. to apply to alternative feedback input 27, 
indicated in outline, a tachometer-derived signal corre 
sponding to the speed of the motor 4. 

Instead of having separate drive means for the sec 
ondary conveyor and the ?nal roll, a single motor can 

20 

25 

35 

45 

50 

55 

65 

4 
be employed to drive either the secondary conveyor or 
the final roll directly and the ?nal roll or the secondary 
conveyor through an electrically controlled variable 
coupling. This may be a hydraulic unit. a magnetic cou 
pling or an eddy current coupling. such as a “TASC" 
unit, combined with fixed ratio gearing to achieve the 
desired speeds and speed ratios. 
The variable coupling control circuit, referring to 

FIG. 5, will be supplied with a signal at terminal I8 cor 
responding to the desired speed. This signal is com 
pared with a speed signal at terminal 27 from a tachom< 
eter. The resulting error signal is ampli?ed in ampli?er 
28, shaped by pulse width modulator 29, and used to 
control a controlled recti?er or power stage 30 ene rgis 
ing the variable coupling 31. The output speed of this 
coupling may be adjusted as in the previous example. 
FIG. 6 is a diagram of a secondary conveyor and final 

roll with a single motor drive where the motor 4 drives 
the final roll 3 directly and the secondary conveyor 1 
through a variable magnetic coupling 32. 

FIG. 7 is a diagram of a secondary conveyor 1 and 
?nal roll 3 with a single motor drive where the motor 
4 drives the secondary conveyor 1 directly and the final 
roll 3 through a variable hydraulic coupling 32. 
The components are otherwise similarly referenced 

to FIG. 1, and it will be understood that ‘directly' in 
cludes fixed gears in the drive. 

It will be understood that the speed of the secondary 
conveyor will be controlled in accordance with the 
speed of the earlier stages of the sheeter. That may be 
achieved in ways not forming part of the present inven 
tion, which is concerned with the relationship between 
the secondary conveyor and the ?nal roll. 

I claim: 
1. Sheet feeding mechanism for web cutting ma 

chines including a conveyor for cut sheets. delivery 
means at the downstream end of the conveyor for re 
ceiving the sheets and delivering them to a layboy or 
the like. drive means for the conveyor and for the deliv 
ery means, and means for controlling the speed of the 
delivery means in accordance with the speed of the 
conveyor comprising means for producing a signal re 
lated to the speed of said conveyor, means for applying 
said signal as a control output to the drive means for 
the delivery means, thereby to drive the latter at a 
speed related to that of the conveyor, means for biasing 
said signal to produce a modi?ed control output repre 
senting a speed different from that of said conveyor. 
and over-ride means for rendering said applying means 
ineffective for signals indicating speeds below a limiting 
speed and to apply instead a constant control output. 

2. A mechanism as claimed in claim I, wherein said 
over-ride means is adjustable to give different, selected 
limiting speeds. 

3. A mechanism as claimed in claim 1, wherein said 
biasing means is adjustable. 

4. A mechanism as claimed in claim 3, wherein said 
biasing means enables the delivery means to run at 
speeds greater. equal to or less than the speed of said 
conveyor. 

5. A mechanism as claimed in claim 1. wherein there 
are separate motors for the conveyor and the delivery 
means. 

6. A mechanism as claimed in claim I, wherein the 
drive means is a single drive motor and a variable trans 

mission device, the motor driving one of the conveyor 
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means and the deliwry means directly and the other 
through said variable transmission device. 

7. A mechanism as claimed in claim 6, wherein the 
variable transmission device is a magnetic coupling. 

8. A mechanism as claimed in claim 6, wherein the 
variahle transmission device is a hydraulic coupling‘ 
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9. A mechanism as claimed in claim I. wherein the 

drive means for the delivery means is a DC’ motor with 

a constantly energised field and an armature current 

controlled in accordance with said output. 
>l< * >l< * * 


