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ABSTRACT

The present invention relates to an apparatus for indexing a work piece to create a

linear series of precisely spaced locations for a machine operation.
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LINEAR DIVIDING INDEXER

Field of the Invention

[0001] The present invention relates to an apparatus for indexing a work piece to create a linear

series of precisely spaced locations for a machine operation.

Background

[0002] In machine operations, it is often desired to create a precisely controlled spacing
between linear machine operations, such as a series of evenly spaced holes drilled into a work

piece using a drill press.

Summary of the Invention

[0003] In one aspect, the invention comprises an upper table and a base, wherein the upper
table may move transversely linear relative to the base, wherein the upper table defines a slot
disposed at an angle with the transverse direction of movement, and an indexing mechanism

comprising;

(a) anangle bar pivotally mounted to the base and an actuator bar slidably mounted in the

angle bar, the actuating bar comprising a cam follower which slides within the upper table slot;

(b) wherein when the angle bar is at an angle to the slot, linear movement of the actuating

bar within the angle bar causes transverse linear movement of upper table relative to the base.

Either or both of the angle bar and actuating bar may be marked so that a user may linearly
move the actuating bar in even increments, which translates to movement of the upper table in

even increments, proportional to the distance moved by the actuating bar. Preferably, either or

CA 2977183 2017-08-24 1
Date Regue/Date Received 2020-11-05



10

15

20

both of the angle bar and actuating bar comprises a serics of event spaced detents which

facilitate movement of the actuating bar in precisely even increments,

100041 As will be appreciated by one skilled in the art, the relative displacement of the upper
table compared to the displacement of the actuating arm is dependent on the angle of the angle
arm/actuating arrr; to the slot in the upper table. Where the angle arm/actuating arm is parallel
to the slot, it will be aligned with the slot, and therefore, the upper table will be stationary
despite any displacement of the actuating arm. Where the angle arm is parallel to the direction
of movement of the upper table, the displacement of the actuating arm will be equal to the

displacement of the upper table.

Brief Description of the Drawings

[0005] The following drawings form part of the specification and are included to further
demonstrate certain embodiments or various aspects of the invention. In some instances,
embodiments of the invention can be best understood by referring to the accompanying
drawings in combination with the detailed description presented herein. The description and
accompanying drawings may highlight a certain specific example, or a certain aspect of the
invention. However, one skilled in the art will understand that portions of the example or

aspect may be used in combination with other examples or aspects of the invention.
[0006] TFigure 1 shows an isometric view of one embodiment of the invention.
[0007] Figure 2 shows a top plan view of the embodiment of Figure 1.

[0008] Figure 3 shows a front view of the embodiment of Figure 1.
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Detailed Description

[0009] In onc embodiment, the invention comprises a base (10) and an upper table (12),
wherein the upper table (12) may move linearly in a transverse direction relative to the base
(10). The upper table defines a slot (14) on its lower surface, which slot is disposed at an angle
A With a front edge (16) of the upper table, The angle A may be an acute angle or may be a

right angle. In one preferred embodiment, the angle A is about 60 degrees.

[0010] An indexing mechanism disposed between the upper table (12) and the base (10)
functions to move the upper table transversely relative to the base, in precise increments. The

magnitude of movement varies with the position of the indexing mechanism.

[0011] In one embodiment, the indexing mechanism comprises an angle bar (18) pivotally
mounted to the base and an actuator bar (20) slidably mounted in the angle bar (18). The
actuating bar (20) comprises a cam follower (38) which slides within the upper table slot (14).
When the angle bar (18) is at an angle B to the slot (14), linear movement of the actuating bar
(20) within the angle bar (18) causes transverse movement of upper table (12) relative to the
base (10). When the angle bar (18) is aligned with the slot (14), ie. angle B is zero, the upper
table will not move. When angle B is 60 degrees, the transverse displacement of the upper
table (12) will be equal to the movement of the actuating bar (20), ie. a | cm movement of the
actuating bar relative to the angle bar results in a 1 cm movement of the upper table relative to

the base.

[0012] Either or both of the angle bar (18) and actuating bar (20) may be marked or notched so
that a user may linearly move the actuating bar in even increments, which translates to

movement of the upper table in even increments, proportional to the distance moved by the
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actuating bar. Preferably, either or bo§11 of the angle bar and actuating bar coraprises a series of
evenly spaced detents which facilitate movement of the actuating bar in precisely even
increments, and a locking mechanism (22) to hold the actuating bar in place. In one
embodiment, the locking mechanism comprises a pin (24) disposed on the angle bar which fits
into one of a plurality of evenly spaced holes (26) defined by the actuating bar, The pin (24)

may be pulled up by a user to release the actuating bar (20).

[0013] In a preferred embodiment, the actuating bar may comprise at least one additional series
of evenly spaced holes (28) with smaller spacing, providing for more increments if desired. The

locking pin may be moved to align with the second series of openings (28).

[0014] The pivoting movement of the angle bar (18) may be accommodated by a triangular
void (30) in the base. The pivoting attachment may be configured with sufficient friction that
the angle bar may be casily positioned to a desired degree by a user, but remain in place
throughout an indexing operation until moved again. Alternatively, a locking mechanism (34)
such as a clamping knob which bears upon the base may be provided to lock the angle bar into

a desired angle.

[0015] In one embodiment, ruler markings (40) may be provided on the upper table (12) to
align with a stationary marker and indicate relative position of the upper table. A user may use
the markers to position the angle bar to provide a desired spacing. For example, if a user
desires 0.5 cm spacing, and the actuating bar defines 1.0 cm spacing, then the actuating bar
may be pulled out to its 10.0 cm posit'ion, or 10 spaces, and the angle bar pivoted until the ruler
marking is aligned at 5.0 cm. This method removes the effect of cumulative error that would

arise if an individual increment distance was used to set the angle.
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[0016] As will be appreciated by those skilled in the art, the indexer of the present invention
may be used in any mechanical operation requiring precisely, evenly spaced movement of a
workpiece. For example, the indexer may allow for a linear series of holes to be drilled using a
drill press at exact spacing. The spacing provided is infinitely variable from 0% to 100% of the

actuating bar spacing, depending on the angle B of the angle bar to the slot.

Definitions and Interpretation

[0017] The description of the present invention has been presented for purposes of illustration
and description, but it is not intended to be exhaustive or limited to the invention in the form
disclosed. Many modifications and variations will be apparent to those of ordinary skill in the
art without departing from the scope and spirit of the invention. Embodiments were chosen and
described in order to best explain the principles of the invention and the practical application,
and to enable others of ordinary skill in the art to understand the invention for various

embodiments with various modifications as are suited to the particular use contcmplated.

[0018] It is further noted that the claims may be drafted to exclude any optional element. As
such, this statement is intended to serve as antecedent basis for the use of exclusive
terminology, such as "solely," "only," and the like, in connection with the recitation of claim
elements or use of a "negative" limitation. The terms “preferably,” “preferred,” “prefer,”
“optionally,” “may,” and similar terms are used to indicate that an item, condition or step being

referred to is an optional (not required) feature of the invention.

[0019] As used herein, the singular forms "a", "an" and "the" are intended to include the plural
forms as well, unless the context clearly indicates otherwise. It will be further understood that

the terms "comprises" and/or "comprising," when used in this specification, specify the
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presence of stated features, integers, steps, operations, elements, and/or components, but do not
preclude the presence or addition of one or more other features, integers, steps, operations,
clements, components, and/or groups thereof. The term "another", as used herein, is defined as
at least a second or more. The terms "including" and "having," as used herein, are defined as
comprising (i.e., open language), The term "coupled,” as used herein, 1s defined as "connected,”

although not necessarily directly, and not necessarily mechanically.

[0020] References in the specification to "one embodiment”, "an embodiment”, etc., indicate
that the embodiment described may include a particular aspect, feature, structure, or
characteristie, but not every embodiment necessarily includes that aspect, feature, structure, or
characteristic. Moreover, such phrases may, but do not necessarily, refer to the same
embodiment referred to in other portions of the specification, Further, when a particular aspect,
feature, structure, or characteristic is described in connection with an embodiment, it is within
the knowledge of one skilled in the art to affect or connect such aspect, feature, structure, or
characteristic with other embodiments, whether or not explicitly described. In other words, any
element or feature may be combined with any other element or feature in different
embodimerts, unless there is an obvious or inherent incompatibility between the two, or it is

specifically excluded.
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WHAT IS CLAIMED IS:

1. A linear indexer comprising an upper table and a base, wherein the upper table is mounted
to and may move transversely linear relative to the base, wherein the upper table defines a slot
disposed at an angle with the transverse direction of movement, and an indexing mechanism

comprising:

(a) anangle bar pivotally mounted to the base and an actuator bar slidably mounted in the

angle bar, the actuating bar comprising a cam follower which slides within the upper table slot;

(b) wherein when the angle bar is at an angle to the slot, linear movement of the actuating

bar within the angle bar causes transverse linear movement of upper table relative to the base.

2. The indexer of claim 1 wherein the slot is at an acute angle to the front edge of the upper

table,
3. The indexer of claim | wherein the acute angle is 60 degrees.

4, The indexer of claim 1 wherein the actuating bar is mounted within an elongate linear

channel defined by the angle bar.

5, The indexer of claim 4 comprising a locking mechanism for holding the actuating bar

within a desired position in the angle bar.

6. The indexer of claim 5 wherein the locking mechanism comprises a removable pin disposed
on the angle bar, which cooperates with a plurality of evenly spaced holes defined by the

actuating bar.
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7. The indexer of claim 6 wherein the actuating bar defines at least two series of evenly

spaced holes where the spacing between holes is different for each series.
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FIGURE 1
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FIGURE 3
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