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(57) Abrége/Abstract:
A mounting apparatus for an optical reader which provides adjustment of the reader along two axes. The apparatus comprises a
support member having a slotted section defined by first and second arms projecting from each end of the support member ana
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(57) Abréege(suite)/Abstract(continued):
extending in a second direction perpendicular to the first direction. There Is a plate member adjacent and operatively coupled to

the support member for clamping the support member to the support shaft, whereby the support member can be adjustably
positioned In the first direction. A travelling nut Is slidably positioned In the slotted section, and has an aperture in which the
optical reader Is held. The travelling nut includes a threaded hole engaged by a threaded portion of a thumb screw. The thumb
screw extends through apertures in the first and second arms and into the slotted section for adjusting the position of the

travelling nut in the second direction.
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APPARATUS FOR SYNCHRONIZING
DATA READING CAPABILITIES COF AN OPTICAL READER

Abstract of the Invention

A mounting apparatus for an optical reader which
provides adjustment of the reader along two axes. The
apparatus comprises a support member having a slotted
section defined by first and second arms projecting from
each end of the support member and extending in a second
direction perpendicular to the first direction. There is a
plate member adjacent and operatively coupled to the support
member for clamping the support member to the support shaft,
whereby the support member can be adjustably positioned in
the first direction. A travelling nut is slidably '
positioned in the slotted section, and has an aperture in
which the optical reader is held. The travelling nut
includes a threaded hole engaged by a threaded portion of a
thumb screw. The thumb screw extends through apertures in
the first and second arms and into the slotted section for
adjusting the position of_the-travelling nut in the second

direction.
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APPARATUS FOR SYNCHRONIZING
DATA READING CAPABILITIES OF AN OPTICAL READER

Field of the Inventicn

The present invention relates to the reading by an
optlcal reader of control marks printed on sheets of paper
belng conveyed for further processing, and more
partlcularly, to a plurality of optlcal readers
31multaneously reading a plurality of control marks on one
Or more sheets.

Background of the Invention

In paper handling machines, such as inserting
machines, the use of a optical reading devices, for example,
bar code readers, are well known. Generally, such optical
readers are mounted in an appropriate location along the
path in which the paper is conveyed for reading certain
marks, for example, bar codes, that are preprinted on the
sheets being conveyed. Typically, these marks are control
marks which identify further processing to be’performed o
downstream from the optical reader and which are situated at

a fixed location on the sheets of a particular batch or

"run" of material being processéd,

It 1s known that an optidal reader can be adjustably
mounted along a paper path so that the reader can be
positioned in a side-~to-side or transverse direction to the
paper path. In this manner, the optical reader can be
positioned according to the location of the marks on the
sheets being proceesed,_ It is common that an adjustment to
the optlcal reader p031tlon is necessary when a new and
dlfferent run of materlal ls 1n1t1ated because the new run

may contaln control marks at a dlfferent locatlon than the
 prev1ous run, or the size of the sheets belng processed may

be different. Such adjustable mounting of an optlcal reader
prov1des a capablllty to the paper handllng machine for

- processing other runs of sheet mater;al regardless of sheet
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size or location of the control marks. Typically, this type
of adjustment is a course adjustment because the field of
view of the optical readers do not require a delicate
adjustment to read the control marks.

Presently, there is a need to read simultaneously
multiple marks situated on a single sheet. The marks must
be scanned as the sheet 1is fed from a sheet feeder. In one
application, the marks represent control marks for at least
two sheets which are initially printed as part of the single
sheet being read and which are to be separated into two
sheets when the single sheet is later split for further
processing. The normal registration of the sheet being read
does not ensure the simultaneous reading of multiple marks
printed on the sheet. From one batch to another the
location of the marks relative to one another may differ,
for example, because one batch may have been printed on a
different printer than the previous batch.

Although 1t is known to mount one optical reader on a
mounting apparatus which allows for transversely adjusting
the position of the reader over the location of the marks as
the sheet is conveyed, such an arrangement does not provide
a way to ensure that a plurality of readers are precisely
positioned in a second direction to read a plurality of
marks on a single sheet simultaneocusly. The typical
mounting of optical readers provides only course adjustments
which make it difficult to synchronize the reading of
multiple optical readers. A fine adjustment cof the relative
positions of each reader is needed to synchronize the
reading of the optical readers.

In U.S. Patent No. 5,028,040 issued to Kalisiak on
July 2, 1991, there is shown an apparatus and method
relating to registration marks applied to a form for
insuring that the corresponding transversely adjacent form
parts lie in length-wise registration with one another. In
this patent, a pair of optical'sensors are aligned with the
path of travel of the registration marks on separated or
overlapped form parts for detecting registration marks on
each of the overlapped form parts. This patent does not
show or suggest any device or method of adjustably
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positioning the optical readers for simultaneously reading
control marks.

Summayry of the Invention

It has been found that an optical reader can be
mounted into a bracket assembly which can be adjustably
positioned along a first direction, for example a direction
transverse to the paper path, and which includes an
adjustment mechanism for finely adjusting the position of
the optical reader in a second direction, for example a
direction normal to the paper path, 1.e., the
upstream/downstream direction. It has been found that for a
plurality of optical readers, each mounted to the bracket
assembly , the reading of the respective control marks on a
sheet being conveyed by the plurality of the readers can be
synchronized to occur simultaneously. It has been found '
that the present invention provides a mounting apparatus for
an optical reader which provides such adjustments of optical
readers along two axes. '

In accordance with the present invention, there is
provided a mounting apparatus for an optical reader which
provides adjustment of the reader along two axes. The
apparatus comprises a support member having a slotted
section defined by first and second arms projecting from
each end of the support member and extending in a second
direction perpendicular to the first direction. There is a
plate member adjacent and operatively coupled to the support
member for clamping the support member to the support shaft,
whereby the support member can be adjustably positioned in
the first direction. A travelling nut is slidably
positioned in the slotted section, and has an aperture in
which the optical reader is held. The travelling nut
includes a threaded hole engaged by a threaded portion of a

thumb screw. The thumb screw extends through apertures in

the first and second arms and into the slotted section for
adjusting the position of the travelling nut in the second

direction.
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Brief Descripticn of the Drawings

A complete understanding of the present invention may
be obtained from the following detailed description of the
preferred embodiment thereof, when taken in conjunction with
the accompanying drawings wherein like reference numerals
designate similar elements in the various figures, and in

which

Fig. 1 is a perspective view of the bracket assembly
in accordance with the present invention;

Fig. 2 is a plan view of the bracket assembly, seen
in Fig. 1, configured as part of an inserting machine
represented in schematic form;

Fig. 3 is an enlarged plan view of the configuration
seen in Fig. 2; and '

Fig. 4 1s side elevational view taken along:lines 4-4

in Fig. 3.
Description of the Preferred Embodiment

In describing the preferred embodiment of the present
invention, reference is made to the drawings wherein there
is seen an optical reader mounting assembly, generally
designated 10, for mounting an optical reader 12 to a pair
of shafts 14 extending in a transverse direction to a paper
path, for example in an inserting machine. Reader mounting
assembly 10 includes an support member 20, a lower plate 22,
a travelling nut 24 and a thumb screw 40. Support member 20
is generally rectangular in shape with ears 30 and 32 at
each end defining a slotted section 26 in which travelling
nut 24 is located. The bottom surface of support member 20
and the top surface of lower plate 22 are correspondingly
indented for accepting and clamping shafts 14 whén reader
mounting assembly 10 is clamped.to shafts 14. Screws 28 are
inserted into support member 20 at recessed holes 29 and
engage corresponding threaded sections of lower plate 22 for
clamping reader mounting assembly 10 to shafts 14. It will
be understood by those skilled 1n the art that this
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arrangement provides a coarse adjustment of assembly 10 in
the transverse direction.

Extending across the non-slotted section of support
member 20 and parallel to slotted section 26 is a guide
track 34. Travelling nut 24 is generally rectangular in
shape having an arm 36 extending at one end. Travelling nut
24 fits into slotted section 26 with arm 36 resting on
support member 20 and slidably situated in guide track 34.

Thumb screw 40 1s a shoulder screw having a knurilied
head and a plurality of sections with decreasing diameters
as ‘thumb screw 40 extends through apertures in ears 30 and
32. In the preferred embodiment of the present invention,
plastic flange bearings 41 having a low coefficient of
friction are used in the apertures of ears 30 and 32 to
provide ease of turning of thumb screw 40. The first
section of thumb screw 40 has a diameter which is larger
than the inner diameter of bearing 41 in ear 30. The length
of the remaining sections of thumb screw 40 is sufficient
for the tip of thumb screw 40 to extend through the orifice
in ear 32. The tip of thumb screw 40 includes a e-ring
groove for accepting an e-clip 42 which prevents thumb screw
40 from withdrawing from bearing 41 in ear 32. A threaded
section of thumb screw 40 resides within slot section 26.
The threaded section comprises fine threads which match and
engage the threaded orifice in travelling nut 24.

In operation, when thumb screw 40 is rotated in the

clockwise direction, the travelling nut 24 moves towards ear

30. When thumb screw 40 is rotated in the counterclockwise

direction, travelling nut 24 moves towards ear 32. It has
been found that threaded thumb screw 40 provides an infinite
adjustment that is mechanically made possible by the fine
threads of the screw. In the preferred embodiment of the
present invention, a fine threaded lead screw is used. It
will be understood by those skilled in the art that other
types of linear adjustment'devices, such as a friction
fitting member inserted in the travelling nut and resting on
a plain round diameter shaft, can be used in an alternate
embodiment. Another alternate embodiment includes a slotted
shaft with an allen screw adjustment of the travelling nut
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along the shaft. A further embodiment includes a lever
securing the slidable travelling nut to the support member.

It can be seen that the cooperative action of guide
track 34 and thumb screw 40 act to stabilize travelling nut
24 during adjustments for positioning optical reader 12. It
has been found that with the present invention a locking
mechanism 1s not needed to secure travelling nut 40 once the
optical reader is positioned properly. The weight of
optical reader 12 inserted into travelling nut 24 provides
adequate tension between the fine threads in travelling nut
24 and thumb screw 40 to prevent any turning of thumb screw
40 during normal the operation of an inserting machine. In
the preferred embodiment of the present invention, the
threaded sections are 1/4~32 sized threads. In the event
that it becomes necessary to add a locking device to the
reader assembly, a spring can be added to provide tension
between one or both of ears 30 and 32 and the travelling nut
24.

Optical reader 12 is inserted into an orifice 50 of

travelling nut 24 and is locked in place by, for example, an

allen set screw 52. This arrangement provides a height

adjustment of optical reader 12 relative to sheet 5 being
scanned. '

Referring now to Fig. 2, an application of the
preferred embodiment of the present invention is shown
wherein there is seen an upstream section of an inserting
machine, generally designated 60, including a sheet feeder
62 and a slit and merge unit module 64. In the preferred
embodiment of the present invention, a single sheet 5
containing two sets of control marks 6 and 8 is fed from
sheet feeder 62. There are two reader mounting assemblies
10 and 10’ each for reading one of the marks. Registration
of sheet 5 is maintained by side guides 66 and 68. Before
sheet 5 is'slit, separated and then merged by slit and merge
module 64, control marks 6 and 8 are scanned by optical
readers 12 and 12’. It is necessary that the scanning of
the marks is done simultaneously. It is well known in the
art to adjust the position of readers 12 and 12’ along the

- transverse direction of the paper path by sliding reader
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mounting assembly 10 and 10/’ along shafts 14. The present
invention allows an additional adjustment to the positioning
of readers 12 and 12’ in the upstream/downstream direction
by turning thumb screws 40 and 40’.

Heretofore, such an adjustment would regquire that a
service technician be called in to perform the fine
adjustment to the position of the readers in the
upstream/downstream direction. It will be appreciated that
such a reguirement impacts the downtime of the machine just
to synchronize the reading by the two readers. It has been
found that the present invention eliminates the need for
such a service call. The present invention provides an
operator adjustable reader mounting assembly 10 for
synchronizing the reading by readers 12 and 12°’.

Referring now to Fig. 4, there is seen a side
elevational view of the present invention. It has been
found that the present invention is suitable for adjustably
mounting an optical reader to scan from above and below the
paper path. Drawn in phantom in Fig. 4 is a reader mounting
assembly 10’’ mounted to shafts 16 for scanning control
marks on the bottom side of the sheet 5. To accommodate
marks that may appear along the outer edges of sheet 5, side
guides 68 and 66 include an aperture 70 for scanning from
below the paper path whereby the reader can be positioned
under the side quide for reading control marks passing over
aperture 70.

The reader mounting assemblies 10 and 10/ are made 1in

"a right handed configuration whereby readers 12 and 12/ are

situated on the same side of reader assemblies 10 and 10/,
i.e., the side facing side guide 68. It will be understood
that assembly 10’ can be reversed in its mounting so that
reader 12’ can be positioned over side guide 66. In the
alternative, assembly 10’ can be reversibly assembled
whereby thumb screw 40’ is inserted at through ear 32 and
then e-clipped at arm 30 so that reader 12’ can be
positioned over side guide 66.

It will be understood by those skilled in the art
that the present invention can be used in an alternate
configuration in a paper handling machine whereby the fine
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adjustment is made in the transverse direction and the
coarse adjustment is made in the normal direction.

It will be appreciated by those skilled in the art
that there has been described a novel apparatus for
providing an apparatus for synchronizing data reading
capabilities of an optical reader. Now that the present
invention has been described in conjunction with specific
embodiments thereof, many alternatives, modifications and
variations will be apparent to those skilled in the art.
Accordingly, 1t is intended for the present invention to

embrace all such alternatives, modifications and variations

that follow within the spirit and scope of the appended
claims.
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CLAIMS:

1. An apparatus for adjustably mounting an optical reader to
at least one support shaft extending in a first direction,
comprising:

a support member having a slotted section extending 1in a
second direction perpendicular to the first direction;

a plate member adjacent and operatlively coupled to sald
support member for clamping sald support member to the support
shaft, whereby said support member can be adjustably positioned
in said first direction;

a travelling nut slidably positioned in sald slotted
section, and having an aperture in which the optical reader 1s
held; and

means operatively coupled to said support member for

adjusting the position of said travelling nut 1n said second

direction.

2. The apparatus according to claim 1 wherein said travelling
nut includes a threaded hole and sald adjusting means 1ncludes
a threaded section for engaging said threaded hole 1n said

travellilng nut.

3. The apparatus according to claim 1 wherein sald adjusting
means includes a thumb screw extending through said slotted
section, said thumb screw having a knurled end with a diameter

larger than a diameter of an aperture in sald support memper.

4. The apparatus according to claim 1 wherein said support
member includes a channel extending parallel to saild slotted

section, said channel operating as a guide for said travelling

nut.
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5. The apparatus according to claim 1 wherein said travelling

nut includes a screw for securing proper alignment of the

optical reader.

6. An apparatus for adjustably mounting an optical reader to
at least one support shaft extending in a first directilon,
comprising:

a support member having a slotted section defined by first

and second arms projecting from each end of salid support
member, sald slotted sectlon extending 1n a second directlion

perpendicular to the first direction;

a plate member adjacent and operatively coupled to said
support member for clampling sald support member to the support
shaft, whereby said support member can be adjustably positioned

in said first direction;

a travelling nut slidably positioned 1n sailid slotted

section, and having an aperture in which the optical reader 1s

held, said travelling nut including a threaded hole; and

means extending through apertures 1n said first and second
arms and into said slotted section for adjusting the position
of said travelling nut in said second direction, said

adjustment means including a threaded section for engaging said

threaded hole in said travelling nut.

7. The apparatus according to claim 6 wherein sald adjusting

means includes a thumb screw having a knurled end, and said

first and second arms include bearing means 1n said apertures,

said knurled end of said thumb screw having a diameter larger

than a diameter of said bearing means in sald first arm.

8 . The apparatus according to claim © wherein saild support

member includes a channel extending parallel to said slotted
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section, sald channel operating as a guilde for said travelling
nut.

9. The apparatus according tTo clalm & whereln said travellilng
nut includes a screw for securing proper alignment of the

optical reader.
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