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(57) Abstract: A booklet making machine is provided, comprising a stapling arrangement adapted for stapling a stack of sheets (14)
following a paper path. A contacting device (18) is adapted to contact the stack of sheets (14) and a drive means (20, 24) is adapted
to impart a reciprocating movement of the contacting device. By means of a sensor (26) adapted to determine the distance of the

o movement of the contacting device, the thickness of the stack of sheets can be determined.
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BOOKLET MAKING MACHINE WITH THICKNESS SENSOR

Technical field

[0001] The present invention relates generally to a booklet making machine
with a stapling function for sheets forming the booklet and more particularly to a
booklet making machine with a thickness sensor for determining the thickness of

a stack of sheets to be stapled.

Background art

[0002] Booklet making machines comprise a sheet transport system through
which paper sheets, which are intended to form a booklet, are passed. The
machine also comprises a stapling arrangement, which effects stapling of a set of
sheets, and a folding arrangement, which effects folding of the previously stapled
set of sheets. In some cases, the operation excludes the stapling function and
the set of sheets is transported to the folding arrangement in an unstapled

condition.

[0003] In order to provide accurate stapling, folding, trimming, and square
folding, the thickness of the stack of paper sheets should be determined. This
can be performed in different ways. One method is to count the number of
sheets during feeding and multiply this number with a predetermined factor which
depends on the kind of paper. Another method is to optically measure the
thickness of the stack of paper sheets. However, an improved method and

apparatus for measuring the thickness of a stack of paper sheets is desirable.
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Summary of invention

[0004] An object of the present invention is to provide a booklet making

machine with improved measuring of the thickness of a stack of paper sheets.

[0005] According to the invention, a booklet making machine is provided,
comprising — a stapling arrangement adapted for stapling a stack of sheets
following a paper path, the booklet making machine being characterized by a
contacting device adapted to contact the stack of sheets, a drive means adapted
to impart a reciprocating movement of the contacting device, and a sensor

adapted to determine the distance of the movement of the contacting device.

[0006] With the booklet making machine according to the invention, the
thickness of a stack of sheets can be accurately measured with a relatively
simple mechanism. This mechanism has the further advantage that since air
between the individual sheets is removed, the entire stack is made more

compact, which facilitates feeding of further sheets to the stack.

[0007] In one embodiment, the drive means comprises a motor having a

rotating shaft. This provides for a compact yet reliable arrangement.

[0008] In one embodiment, the drive means comprises a link plate, which is
fixedly attached to the rotating shaft of the motor, wherein the contacting device
is pivotably attached to the link plate. This provides a simple yet accurate
arrangement for imparting a reciprocating movement to the contacting device,
which preferably is a pin. The pin is adapted to contact the stack of sheets.
The sensor is adapted to determine the distance of the movement of the
contacting device in the form of the pin, which pin is pivotably attached to the

drive means.
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[0009] In one embodiment, the rotation of the rotating shaft is transformed into

an essentially linear reciprocating movement of the contacting means.

[0010] In one embodiment, the sensor, preferably a Hall Effect sensor, is
provided on the rotating shaft of the motor. This provides a cost efficient
arrangement with an accuracy that can be adapted to the requirements of the

application.

[0011] In one embodiment, the sensor is adapted to provide a predetermined
number of pulses for each full turn of the motor shaft. It is then preferred that
the sensor is adapted to determine the distance of the movement of the

contacting device with a resolution of O.1 mm or higher.

Brief description of drawings

[0012] The invention is now described, by way of example, with reference to

the accompanying drawings, in which:

Fig. 1 is an overall sectional view of a booklet making machine according to the

invention;

Fig. 2 is a detailed front view of a thickness sensor arrangement comprised in

the booklet making machine of Fig. 1, and

Fig. 3 is a side view of the thickness sensor arrangement shown in Fig. 2.

Detailed description of embodiments

[0013] In the following, a detailed description of embodiments of a booklet

making machine according to the invention will be given.
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[0014] In Fig. 1, an overall sectional view of a booklet making machine,
generally designated 1, is shown. In this figure, only the portions of the machine
relevant for the present invention are shown, including a stapling arrangement,
generally designated 10, and a folding arrangement, generally designated 30,
which is optional. Paper sheets entering the booklet making machine 1 from for
example a printer (not shown) enters through a sheet entry 3 and follows a
paper sheet path 5. The sheets are directed along the paper sheet path 5 by
means of rolls or the like (not shown) until they reach a staple stop of the
stapling arrangement 10 comprising a stapler 11. Furthermore, the sheet path 5
is slanting so that sheets thereon are also forwarded by means of gravity force.
After being subject to a stapling operation by means of the stapling arrangement

10, a set of sheets is forwarded to the folding arrangement 30 for folding.

[0015] The booklet making machine 1 also comprises an operating terminal 50
comprising a display and associated input means, such as buttons. By means of
the operating terminal 50, which is connected to a control unit 60, such as a
micro computer, an operator can input parameters relevant for the operation of

the booklet making machine 1.

[0016] During operation, a number of sheets stack in the stapling arrangement
so as to form a stack of sheets 14 to be stapled, see Fig. 2. After stacking,

the stack of sheets 14 is stapled by means of the stapler 11, see Fig. 1.

[0017] In order to determine the thickness of the stack of sheets 14, a sensor
arrangement, generally designated 12, is provided somewhere along the sheet

path 5 and preferably at or in connection with the stapling arrangement 10.
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[0018] Such a sensor arrangement for determining the thickness of the stack
of sheets 14 will now be described in detail with reference to Figs. 2 and 3. In
the figures, a stack of sheets 14 is provided on a stapling beam 16 or other
surface along the sheet path 5. The sensor arrangement 12, which is provided
above the stack of sheets 14 and the stapling beam 16, comprises a contacting
device in the form of a pin 18, which is adapted to contact the stack of sheets
14. In this context, the term contacting device should be interpreted as any
device which makes physical contact with or abuts the stack of sheets. The pin
18 is adapted to be imparted a reciprocating movement, indicated by a double-
headed arrow in Fig. 2, by means of a drive means comprising a link plate 20,
which is fixedly attached to the rotating shaft 24a of a motor 24. Thus, the pin
18 is pivotably attached to the link plate 20 and the rotation of the rotating
shaft 24a is transformed into an essentially linear reciprocating movement of the

pin 18.

[0019] The stapling beam 16 or other surface along the sheet path 5 is
fixedly mounted in its position, this to represent a fixed reference surface for the

contacting device 18.

[0020] A sensor 26 is provided on the rotating shaft 24a of the motor 24.

By sensing the amount of rotation of the rotating shaft 24a, the distance of the
movement of the contacting device in the form of pin 18 is determined. The
sensor 24 can be any suitable sensor, such as a Hall Effect sensor with one or
preferably two Hall elements. The sensor is adapted to provide a predetermined
number of pulses for each full turn of the motor shaft 24a. In a preferred
embodiment, the resolution of the sensor 26 is one seventh of a turn, i.e., for

each full turn of the motor shaft 24a, seven pulses are emitted from the sensor
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26. This corresponds to a resolution of the movement of the pin 18 of
approximately O.1 mm or higher. This can easily be upgraded by using the hall

sensors on the sensor board giving four times better resolution, if required.

[0021] The sensor arrangement 12 operates as follows. The pin 18 is initially
moved to an upper end position, which represents the greatest distance from the
surface in the form of the stapling beam 16, and the sensor 26 is zeroed. The
pin 18 is then moved downward by means of the motor 24 until it contacts or
abuts the upper surface of the stapling beam 16 and the distance Ds,; moved by
the pin from the upper end position thereof, i.e., the full swing of the pin, is

then recorded. Subsequently, the pin 18 is returned to its upper end position.

[0022] After a first sheet of paper has been transported to a position between
the stapling beam 16 and the sensor arrangement 12, the pin 18 is moved
downward by means of the motor 24 until it contacts the upper surface of the
sheet of paper. The distance D; moved by the pin from the upper end position
thereof is recorded and stored. The difference between the full swing Dy, and
the distance D; moved between upper end position and the upper surface of one
sheet of paper represents the thickness of one single sheet of paper. The pin

18 is then returned to its upper end position.

[0023] After a second sheet of paper has been transported to a position
between the stapling beam 16 and the sensor arrangement 12, the pin 18 is
moved downward by means of the motor 24 until it contacts the upper surface
of the stack of sheets now consisting of two sheets of paper. The distance D,
moved by the pin from the upper end position thereof is recorded and stored.
The difference between the full swing Dsy and the distance D; moved between

upper end position and the upper surface of one sheet of paper represents the
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thickness of the stack of sheets 14 consisting of two sheets of paper. Also, the
difference D, — D; between the distance moved with two sheets and one sheet,
respectively, represents the thickness of the second sheet of paper. The pin 18

is then returned to its upper end position.

[0024] This procedure is repeated for each new sheet of paper added to the
stack of sheets 14 and the thicknesses of the stack of sheets 14 consisting of

three, four, five etc. sheets of paper are determined.

[0025] Preferred embodiments of a booklet making machine according to the
invention have been described. It will be appreciated that these can be modified
without departing from the inventive idea as defined by the appended claims.
Thus, although a booklet making machine having both a stapling arrangement
and a folding arrangement has been described, a booklet making machine having
the adjustment function on only one of these arrangements is also possible. The
inventive idea is also applicable to trimmers or square folders or any other

device connected to a booklet maker or printer.
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CLAIMS

1. A booklet making machine (1) comprising:

a stapling arrangement (10) adapted for stapling a stack of sheets (14)

following a paper path (5),

characterized by

a contacting device (18) adapted to contact the stack of sheets (14),

a drive means (20, 24) adapted to impart a reciprocating movement of the

contacting device, and

a sensor (26) adapted to determine the distance of the movement of the

contacting device.

2. The booklet making machine (1) according to claim 1, wherein the

drive means comprises a motor (24) having a rotating shaft (24a).

3. The booklet making machine (1) according to claim 2, wherein the
drive means comprises a link plate (20), which is fixedly attached to the
rotating shaft (24a) of the motor (24 ), wherein the contacting device (18) is

pivotably attached to the link plate (20).

4, The booklet making machine (1) according to claim 2 or 3, wherein
the rotation of the rotating shaft (24a) is transformed into an essentially linear

reciprocating movement of the contacting means (18).
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5. The booklet making machine (1) according to any one of claims 2-4,
wherein the sensor (26) is provided on the rotating shaft (24a) of the motor

(24).

o. The booklet making machine (1) according to any one of claims 1-4,

wherein the sensor is a Hall Effect sensor.

7. The booklet making machine (1) according to claim 5 or 6, wherein
the sensor (26) is adapted to provide a predetermined number of pulses for

each full turn of the motor shaft (24a).

8. The booklet making machine (1) according to any one of claims 1-7,
wherein the sensor (26) is adapted to determine the distance of the movement

of the contacting device with a resolution of O.1 mm or higher.

9. The booklet making machine (1) according to any one of claims 1-8,

wherein the contacting device is a pin.

10. The booklet making machine (1) according to claim 9, wherein the
pin is pivotably attached to the drive means (20, 24) and is adapted to

contact the stack of sheets (14).
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