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vertically traversable thereunder. The clamp is disposed
above the bed and is vertically traversable thereabove. The
lever de?nes a modi?er pivot, clamp pivot and a pedal

portion. The clamp pivot is interposed between the modi?er
pivot and the pedal portion. The clamp pivot is vertically
traversable, and the modi?er pivot and the pedal portion are
pivotable about the clamp pivot. The modi?er linkage sys
tem is attached to the modi?er and the lever at the modi?er

pivot, and the clamp linkage system is attached to the clamp
and the lever at the clamp pivot.
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LINE BORING MACHINE

the need to constantly adjust the doWnWard clamp to be
greater than a upWard drill force and the additional parts to
support the dual system.

CROSS-REFERENCE TO RELATED
APPLICATIONS

BRIEF SUMMARY OF THE INVENTION

Not Applicable
In an embodiment of the present invention, a line boring
machine is provided for the purpose of boring holes in a
bottom surface of a Work piece. The line boring machine

STATEMENT RE: FEDERALLY SPONSORED
RESEARCH/DEVELOPMENT

may comprise a bed, drill, clamp, drill linkage system,
clamp linkage system and a lever. The mechanical relation

Not Applicable

ship betWeen the lever, drill linkage system and clamp
linkage system enables the clamp linkage system to advan
tageously produce a self-adjusting doWnWard clamp force

BACKGROUND OF THE INVENTION

onto the Work piece Which is alWays greater than an upWard
drill force exerted by the drill through the drill linkage

This invention relates generally to line boring machines
Which bore holes in a Work piece from a side of the Work
piece resting on a bed, and more particularly, to machines
Which have a lever mechanically attached to both a clamp
and a drill so as to advantageously produce a self-adjusting

doWnWard clamp force on the Work piece Which is alWays
greater than an upWard drill force.

system.
The bed may receive the Work piece. In this regard, the
bottom surface of the Work piece may rest on a top surface
20

bit Which rotates about its longitudinal axis. The longitudinal
axis of the drill bit may be aligned vertically. The drill may

In manufacturing, a block of metal or a piece of Wood is
formed into a useful shape. For example, in a Wood cabinet

With adjustable shelves, the same may have side panels With
a series of bored holes. The holes are used to insert pins such
that the shelf may rest thereon to make a shelf height

adjustable. To this end, the bored holes are commonly drilled
out. When the holes are drilled from above, Wood chips
tends to clog up the holes. Typically, a drill bit has ?utes to
alloW the chips to exit the holes. Nonetheless, the chips rest
on a top surface of the side panels. In this regard, the chips
may re-enter the hole and/or may visually block the hole
from an operator of the drill. As such, the operator must
frequently clear off the chips from the side panels prior to
continuing the process of drilling. To alleviate the problem
of continually clearing out the holes, the holes Would be

25

30

clamp pivot. The clamp pivot may be vertically traversable
35

40

This dual system of poWer transmission is inef?cient
because it requires constant adjustment and more parts. In
particular, an upWard drill force is exerted on the Work piece

45

50

55

by the drills and is a function of the number of drills. If a
plurality of drills Were to simultaneously drill holes from the

underside of the side panel then the drill upWard force may
be greater than the doWnWard clamp force because of the
dual system. This situation Would cause the Work piece to lift
off the bed and become unstable thereby the holes may not

The drill pivot may be biased to the doWn position such as
through a Weight of the drill and/ or a spring. The clamp pivot
de?nes an up position and a doWn position. The clamp pivot
may be biased to the up position such as through a spring.
The drill pivot may be doWnWardly biased to a greater extent
than the amount the clamp pivot is upWardly biased.
In an aspect of the present invention, the clamp linkage
system may be at least one pull cable attached to the clamp
and the lever.
In another aspect of the present invention, the clamp
linkage system may comprise at least one minor L-link
attached to the clamp, and at least one major L-link attached

?xed pivot, ?rst leg and second leg. The ?rst leg(s) of the
60

minor L-link may be attached to the clamp. The ?rst and

second legs may be pivotable about the ?xed pivot of the
minor L-link. At least one ?rst elongate bar may be rotatably

clamp force When the number of drills are changed or When
Accordingly, there is a need in the art for an improved
apparatus to alleviate the problems of the prior art such as

drilled in the Work piece.
The drill pivot de?nes an up position and a doWn position.

to the minor L-link and lever. The minor L-link(s) de?nes a

be properly positioned. In response, the operator must
continually adjust (i.e., increase or decrease) the doWnWard

the upWard drill force changes.

the drill linkage system, and the lever at the clamp pivot may
be attached to the clamp linkage system.
The bed may de?ne a Work pattern. The Work pattern may
be at least one through-hole. In this regard, the drill may pass
through the Work pattern such that the holes may be bored/

a push doWn clamp Which applies a doWnWard clamp force
to the Work piece such that the Work piece does not lose
stability in relation to a bed When the Work piece is being
drilled from its underside. In these machines, the poWer
Which traverses the drill betWeen an up position and a doWn

and is interposed betWeen the drill pivot and the pedal
portion. The drill linkage system may be attached to the drill,
and the clamp linkage system may be attached to the clamp.
In particular, the lever at the drill pivot may be attached to

Currently, machines exist Where the Work piece rests on
a bed, and drills are located beloW the Work piece and bed
and traverse upWardly to make holes in the side panels. In
this regard, the Wood chips are cleared from the holes

position is independent from the poWer Which provides the
doWnWard clamp force exerted by the clamp.

have an up position and a doWn position. When the clamp is
in the doWn position, the Work piece may not be moved With
respect to the bed. The lever may de?ne a drill pivot, clamp

pivot and pedal portion. The lever may be rotatable about the

automatically cleared out if the holes Were drilled from a

through gravitational forces. These machines typically have

have an up position and a doWn position. When the drill is
in the up position, the drill may bore holes in the bottom

surface of Work piece. The clamp may be disposed above the
bed and be vertically traversable thereabove. The clamp
?xes the spatial relationship betWeen the Work piece and the
bed after the bed receives the Work piece. The clamp may

bottom side of the side panel because gravity Would clear the

holes through gravitational forces.

of the bed. The drill may be disposed beloW the bed, and be
vertically traverseable thereunder. The drill may have a drill

65

attached to the minor L-link(s) second leg(s). The major
L-link(s) de?nes a ?xed pivot, ?rst leg and second leg. The
second leg(s) of the major L-links may be rotatably attached
to the ?rst elongate bar. The ?rst and second legs of the
major L-link may be pivotable about the ?xed pivot of the

US 7,140,813 B2
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major L-link. At least one second elongate bar may be

clamp force exerted by the clamp greater than an upWard

rotatably attached to the major L-link ?rst leg(s) and the
lever at the clamp pivot.
In another aspect of the present invention, the clamp

drill force exerted by the drills 18, an operator must set the
machine up by trial and error for such a condition Which is

time consuming.
An embodiment of the present invention Which alleviates

linkage system may comprise at least one C-link attached to
the clamp and the lever. The C-link may de?ne a base, ?rst
leg and second leg. The base may de?ne a ?xed pivot. The

the problems associated With the prior art line boring
machine 10 is shoWn in FIG. 2. FIG. 2 illustrates a line

base, ?rst leg and second leg may be pivotable about the
?xed pivot. The second leg may be attached to the clamp. An
elongate bar may be rotatably attached to the ?rst leg of the

boring machine 50 having a single lever for applying a
doWnWard clamp force on a Work piece 52 and traversing a
drill 54 in a vertical direction. In particular, the line boring
machine 50 may comprise a bed 56, the drill 54, a clamp 58,
a drill linkage system 60, a clamp linkage system 62 and a
lever 64. The mechanical relationship betWeen the lever 64,

C-link and the lever.

In another aspect of the present invention, the line boring
machine may further comprise a pressure applicator con

tactable to the pedal portion. The pedal portion de?nes an up
position and a doWn position. The pressure applicator may
be operative to traverse the pedal portion betWeen the up and
doWn position. The pressure applicator may be selected from

the group consisting of solenoid, pneumatic cylinder, and

hydraulic cylinder.
20

BRIEF DESCRIPTION OF THE DRAWINGS

drill linkage system 60 and clamp linkage system 62 enables
the clamp linkage system 62 to advantageously produce a
self-adjusting doWnWard clamp force onto the Work piece 52
Which is alWays greater than an upWard drill force exerted by
the drill 54 through the drill linkage system 60. In other
Words, the doWnWard clamp force increases proportionally
compared to the upWard drill force. Additionally, the doWn
Ward clamp force is self adjusting in relation to the upWard
drill force in that the user does not need to mechanically

An illustrative and presently preferred embodiment of the
invention as shoWn in the accompanying draWings and
Which:
FIG. 1 is a front vieW of a prior art line boring machine
having a ?rst system for applying a doWnWard clamp force
to stabiliZe a Work piece and a separate second system for

25

vertically traversing the drill;
FIG. 2 illustrates a line boring machine having a single
lever for applying a clamp doWnWard force to a Work piece

and vertically traversing a drill, and a drill linkage system
having at least one pull cable;
FIG. 3 illustrates the line boring machine having a single
lever for applying the clamp doWnWard force to the Work

30

may be adjusted to be a certain degree or amount of force
35

piece and vertically traversing the drill, and the drill linkage
system having a series of minor and major L-links; and
FIG. 4 illustrates the line boring machine having a single
lever for applying the clamp doWnWard force to the Work

piece and vertically traversing the drill, and the drill linkage

40

system having a C-link; and
FIG. 5 illustrates a top vieW of bed having a series of
holes.
DETAILED DESCRIPTION OF THE
INVENTION

FIGS. 1*4 are for the purposes of illustrating the preferred
embodiments of the present invention and not for the
purposes of limiting the same. FIG. 1 illustrates a prior art

45

this regard, the pressure applied to the Work piece 16 by the
push doWn clamp 12 is independent of the force applied to
the Work piece 16 by the drills 18 from beloW the bed 14. As
such, the doWnWard clamp force exerted on the Work piece

clamp pivot to a pedal portion. The force relationship
betWeen the doWnWard clamp force and the upWard drill
force Will be discussed in relation to preferred embodiments
of the line boring machine.
The bed 56 de?nes opposed top and bottom surfaces 66,
68. The top surface 66 may be substantially ?at to receive
the Work piece 52 such that the Work piece 52 does not
Wobble When (1) the Work piece 52 is secured to the bed 56
by the clamp 58 and (2) Worked on by the drill 54. The bed
56 may be su?iciently rigid such that the drill 54 may
accurately Work the Work piece 52. In other Words, the
forces acting on the Work piece 52 from the components of
58 does not bend and tWist or otherWise deform the bed 56

When the Work piece 52 is secured to the bed 56 by the clamp
58 and Worked on by the drill 54. By Way of example and

55

60

16 by the clamp 12 must be manually adjusted as a function
of the Work to be done on the Work piece 16 from the

underside of the Work piece 16. For example, the upWard
drill force exerted on the Work piece 16 from the drills 18 is
a function of the number of drills 18. As such, if the number
of drills 18 are increased then the doWnWard clamp force
must accordingly be increased. To achieve a doWnWard

greater than the upWard drill force by changing a ratio of the
distance between (1) a drill pivot to a clamp pivot and (2) a

the line boring machine 50 such as the drill 54 and the clamp
50

line boring machine 10. In particular, the prior art line boring
machine 10 comprises a push doWn clamp 12, bed 14, Work
piece 16 and drill 18. The push doWn clamp 12 is poWered
through a motor 2011 located above the bed 14. The drills 18
located beloW the bed 14 of the up-drill 10 are vertically
traversed through a motor 20b located beloW the bed 14. In

adjust the line boring machine to increase the doWnWard
clamp force When the upWard drill force is increased.
The lever being attached to the clamp linkage system and
the drill linkage system as described in this speci?cation has
at least three distinct advantages. First, the doWnWard clamp
force is alWays greater compared to the upWard drill force.
Second, the doWnWard clamp force is self adjusting in
relation to the upWard drill force. In particular, the user does
not need to adjust the mechanical parts of the line boring
machine such that the doWnWard clamp force is greater than
the upWard drill force. Third, the doWnWard clamp force

65

not limitation, the bed 56 may be manufactured from mate
rials such as steel, Wood and plastic.
The bed 56 may have a Work pattern. The Work pattern
may be at least one through hole Wherein the through hole
extends from the top surface 66 of the bed 56 to the opposed
bottom surface 68 of the bed 56. By Way of example and not
limitation, the through holes may have shapes such as
circular holes, oval holes, curved slots and straight slots. The
Work pattern may be determined by the type of Work to be
done on the Work piece. For example, the Work piece 52 may
be a sheet of particle board used in an adjustable shelf
cabinet. In this regard, the particle board may have a series
of bored holes such that a cabinet oWner may place pins in
respective holes to locate the various shelves in the adjust
able shelf cabinet. As such, the Work pattern of the bed 56

US 7,140,813 B2
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may be con?gured as a series of holes to allow the drill(s)

and (2) the pedal portion 76 to the clamp pivot 74 are equal.

54 to have its drill bit(s) proceed through the series of holes
and form the series of bored holes in the particle board (see

These tWo distances may be altered such that the difference

in doWnWard clamp force and upWard drill force may be

FIG. 5). The Work pattern (e.g., through holes) ofthe bed 56

increased or decreased. For example, the difference is

may provide access to the areas of the particle board Which

decreased as the distance betWeen the clamp pivot and pedal
portion is increased.
The clamp linkage system 62 may be attached to the
clamp 58 and the lever 64 at a clamp pivot 74, and the drill
linkage system 60 may be attached to the drill 54 and the
lever 64 at the drill pivot 72. The linkage systems may be
operative to transmit forces betWeen the lever 64 and
respective clamp 58 and drill 54. The force transmission

require the bored holes.
The bed 56 may be removably attachable to the line
boring machine 50. In this regard, the bed 56 having a
particular Work pattern may be sWitched out With a different
bed 56 having a different Work pattern.
The drill 54 may be disposed beloW the bed 56. The drill
54 may be vertically traversable betWeen a doWn position
and an up position. In the doWn position, the drill 54 may not
protrude through the top surface 66 of the bed 56, and in the
up position, the drill 54 may protrude through the top surface
66 of the bed 56. The amount of protrusion may be adjust

ratio may be one or more With respect to the force originat

ing from the lever 64 to the force transmitted to respective
clamp 58 and drill 54. For an example of a one to one force

transmission ratio, the lever 64 may exert tWo pounds of

able. As the drill 54 moves from the doWn position to the up
position so as to bore holes in the Work piece 52, the drill 54
exerts an upWard drill force on the Work piece 52, and the

Work piece 52 exerts an equivalent reactionary doWnWard

force through the clamp linkage system 62 and the clamp 58
may exert tWo pounds of clamp doWnWard force in the
20

force on the drill 54.

aggregate onto the Work piece 52. For an example of a one
to tWo force transmission ratio, the lever 64 may exert one

pound of force through the clamp linkage system 62 and the

Generally, the drill 54 may be replaced With any type of
device Which may Work the Work piece 52. By Way of
example and not limitation, the drill 54 may be replaced With
a router, etcher, or pin. There may be a plurality of drills 54
or in the alternative, a plurality of routers, etchers, or pins.
For example, as shoWn in FIG. 2, tWo drills are shoWn. The
plurality of routers, etchers or drills may be selectively
con?gured beloW the bed 56 to match a selective Work

25

pattern of the bed 56. The selective con?guration of the drills
54 may be in static relationship With respect to the other
drills 54 or in dynamic relationship such as through a
mechanically or computer controlled set of drills 54. Addi
tionally, as stated above, the drill 54 exerts an upWard force
on the Work piece 52. This upWard force Will be referred to

30

clamp 58 may exert tWo pounds of clamp doWnWard force
in the aggregate onto the Work piece 52. By Way of example
and not limitation, the clamp and drill linkage systems 60, 62
may be a combination of at least one elongate bar 78 (see

FIGS. 2*4), L-link 80 (see FIG. 3), C-link 82 (see FIG. 4),
pulleys (not shoWn) and/or pull cables 84 (see FIG. 2), as

35

discussed further beloW.
Referring noW to FIGS. 24, the drill linkage system 60
may be an elongate bar 78a Which may rotatably attached to
the drill 54 and to the lever 64. As stated above, the drill
pivot 72 may be biased to be in the doWn position. In this
regard, a Weight of the drill 54 or a spring may be operative
to bias the drill pivot 72 of the lever 64 to be in the doWn

position. As stated above, the clamp pivot 74 may be biased

as the drill upWard force. As stated above, there may be a

plurality of drills 54. As such, the aggregate drill upWard

to be in the up position. In this regard, a spring such as a

force is proportional to the number of drills 54.

torsion spring or compression spring placed Within the
clamp linkage system 62 or a compression spring placed

The clamp 58 is disposed above the bed 56. The clamp 58
may be vertically traversable betWeen a doWn position and
an up position. The clamp 58 may be biased to the up

40

the up position.

position. When the clamp 58 is in the doWn position, the
clamp 58 may secure the Work piece 52 to the bed 56. The
force of the clamp 58 Which secures the Work piece 52 to the
bed 56 Will be referred to as the clamp doWnWard force. The

The folloWing is a discussion of the use of the line boring
45

clamp 58 is operative to alWays apply a greater aggregate
clamp doWnWard force on the Work piece 52 compared to
the aggregate drill upWard force because of the mechanical

relationship betWeen the clamp linkage system, drill linkage
system and lever.
The clamp 58 may have a bottom surface 70 Which

There may be a plurality of clamps 58. The bottom surface
70 of the clamp 58 may be ?at or have ridges to provide

clamp pivot 74. Additionally, there Would be an upWard
55

portion 76. The clamp pivot 74 may be vertically traversable
60

in the up position. Additionally, the clamp pivot 74 may be
interposed betWeen the drill pivot 72 and the pedal portion
76. In this regard, When the pedal portion 76 is pushed to a

force exerted onto the drill 54, but may be insufficient to
traverse the drill 54 from the doWn position to the up

position. The clamp pivot 74 Would continue to transverse
doWnWard and transmit a force through the clamp linkage
system 62 to the clamp 58. At the clamp 58, the same Would
traverse from the up position to the doWn position until the
clamp 58 is in contact With the Work piece 52. Increasing
pressure Would be applied to the pedal portion 76 of the
lever 64 and in response the drill Would traverse from the

doWn position to the up position. At this point, the clamp

doWn position, then the drill pivot 72 is traversed to an up

position. The drill pivot 72 de?nes up and doWn positions,
and may be biased to be in the doWn position. Preferably, the
distances from the (l) drill pivot 72 to the clamp pivot 74

ally controlled by the user or automatically controlled by
electronics. In response to the pressure applied to the pedal
portion 76, the clamp pivot 74 Would start to traverse in the
doWn direction and overcome the up position bias of the

Work piece 52 to the bed 56 in the horiZontal plane.
The lever 64 may be an elongate bar. The elongate bar
may de?ne a drill pivot 72, a clamp pivot 74 and a pedal
and de?ne up and doWn positions, and may be biased to be

machine 50 and the forces generated by the lever 64 and
transmitted to respective drill 54 and clamp 58. In use,
pressure may be applied to the pedal portion 76 of the lever
64 With a pressure applicator 86. The pressure applicator
may be a user, hydraulic cylinder, pneumatic cylinder,
and/or solenoid. The pressure applicator 86 may be manu

50

applies the clamp doWnWard force onto the Work piece 52.
horiZontal friction to the Work piece 52 so as to stabiliZe the

underneath the lever 64 at the clamp pivot 74 may be
operative to bias the clamp pivot 74 of the lever 64 to be in

65

doWnWard force being exerted on the Work piece 52 may be
equal to the sum of the doWnWard biasing force applied to
the lever 64 at the drill pivot 72 and the doWnWard force

US 7,140,813 B2
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applied to the pedal portion 76 of the lever 64 less the

are rotatably attached to the elongate bar 780 along its

upward biasing force of the clamp pivot 74.

length. Additionally, the second leg 96 of the major L-link

As the pedal portion 76 continues to traverse to the doWn
position, the drill 54 Would continue to traverse to the up
position. When the drill 54 contacts the Work piece 52, the
Work piece 52 is subjected to a drill upWard force. For
example, a drill Would require at least a minimum amount of
force to alloW the drill bit to penetrate the Work piece 52.
Additionally, the Work piece 52 exerts a doWnWard force on
the drill 54 Which is transmitted to the lever 64. In turn, the

80b is rotatably attached to the elongate bar 780, and the ?rst
leg 94 of the major L-link 80b is rotatably attached to the
elongate bar 78b. In this regard, the doWnWard force created
by the lever 64 at the clamp pivot 74 on the elongate bar 78b
equals the aggregate clamp doWnWard force applied to the

Work piece 52 by the clamps 58.
Referring noW to FIG. 4, the clamp linkage system 62
may comprise an elongate bar 78b Which is rotatably

doWnWard force applied by the lever 64 at the clamp pivot
74 increases thereby increasing the clamp doWnWard force.
Hence, the clamp doWnWard force is alWays greater than the
drill upWard force. In other Words, the drill upWard force

attached to the C-link 82. The C-link de?nes a ?xed pivot

increases as the clamp doWnWard force increases. For these

at the clamp pivot 74 and transmitted through the C-link 82,
speci?cally, the ?rst leg 104 of the C-link 82 by the elongate

920, base 102, ?rst leg 104 and second leg 106. The ?rst leg
104, second leg 106 and base 102 rotate about the ?xed pivot
920 in reaction to a doWnWard force created by the lever 64

reasons, the doWnWard clamp force is alWays greater than
the upWard drill force because the upWard drill force is
added to the doWnWard clamp force. As such, the Work piece
is stabiliZed to the minimum amount in relation to the
number of drills.
The folloWing is a discussion of various embodiments of
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the clamp pivot 74 applied to the elongate bar 78b is
transmitted to the Work piece 52 by the clamp 58.
As stated above, the clamp pivot 74 is traversable betWeen
the up position and the doWn position. The traversable path

the drill linkage system 60 and the clamp linkage system 62.
Referring noW to FIGS. 24, the drill linkage system 60 may
be a single elongate bar 7811 Wherein a ?rst distal end 88 is
pivotable about the drill 54 and a second distal end 90 is
pivotable about the lever 64 at the drill pivot 72. The
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elongate bar 7811 may be disposed Within a guide tube (not
shoWn) such that the drill 54 may move in the vertical
direction proportionally to the amount of movement in the
lever 64 at the drill pivot 72.

Referring noW to FIG. 2, the clamp linkage system 62
may comprise at least one clamp 58 and a pull cable 84
attached to the (l) clamp 58 and (2) lever 64 at the clamp
pivot 74. The pull cable 84 is operative to transmit an
equivalent aggregate clamp doWnWard force on the Work
piece 52 compared to the doWnWard force applied to the pull
cable 84 by the lever 64 at the clamp pivot 74. For example,
as shoWn in FIG. 2, if the pressure applicator 86 creates a
doWnWard force at the pedal portion 76 of the lever 64 so as
to produce a ten pound doWnWard force on a T-bar 90

of the clamp pivot 74 may be circular or linear. In relation
to the circular traversable path of the clamp pivot 74, as
shoWn in FIG. 4, an elongate bar 78d having a con?guration
of the letter “J” has a ?rst distal end 108 at a ?xed pivot 92d,
and a second distal end 110 of the elongate bar 78d is
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attached to the pull cables 84, ?ve pounds of force Will be
transmitted through each of the pull cables 84. Each pull
cable 84 is attached to a crank 91 pivotable about a ?xed

pivot 92e and transmits the clamp doWnWard force onto the
Work piece 52 through an elongate bar 78e and clamp 58. In
FIG. 2, each clamp 58 Will apply a ?ve pound clamp
doWnWard force to the Work piece 52. As such, the aggregate
clamp doWnWard force is equal to ten pounds.
Referring noW to FIG. 3, the clamp linkage system 62
may be a series of L-links 80a, 80b and elongate bars 78b,

bar 78b. In response, the second leg 106 of the C-link 82
rotates counter clockWise in relation to the ?xed pivot 920 of
the C-link 82 until the clamp 58 contacts the Work piece 52.
In this Way, the doWnWard force created by the lever 64 at
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rotatablably attached to the clamp pivot 74 on the lever 64.
In this regard, the clamp pivot 74 of the lever 64 may
traverse a circular path about the ?xed pivot 92d of the ?rst
distal end 108 of the elongate bar 78d.
Alternatively, the clamp pivot 74 may traverse the up
position and the doWn position in a linear path, as stated
above. In this regard, the elongate bar 78b of the clamp
linkage system 62 may be disposed Within a ?xed outer tube
(not shoWn) Which alloWs the elongate bar 78b to traverse
freely in the vertical direction Within the tube.
This description of the various embodiments of the
present invention is presented to illustrate the preferred
embodiments of the present invention, and other inventive
concepts may be otherWise variously embodied and
employed. The appended claims are intended to be con
strued to include such variations except insofar as limited by

the prior art.
What is claimed is:
1. A boring machine for boring holes in a bottom side of
a Work piece, the boring machine comprising:

780. In contrast to FIG. 2, the doWnWard pressure applied to
the pedal portion 76 of the lever 64 may be exerted by a

a. a bed for receiving the Work piece;
b. a drill disposed beloW the bed and vertically traversable
thereunder for Working the bottom side of the Work

pneumatic or hydraulic cylinder actuated by the user in
conjunction With the user manually pushing the pedal por

c. a clamp disposed above the bed and vertically travers

tion 76 of the lever 64 to the doWn position such as With the
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piece;
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user’s hand or foot. Additionally, the clamp linkage system
62 transmits a force created at the clamp pivot 74 through an

elongate bar 78b and subsequently transmits the force
through a major L-link 80b. The major L-link 80b is
mechanically connected to a series of minor L-links 80a.

60

The major L-link 80b de?nes a ?rst leg 94, a second leg 96
and ?xed pivot 92a, and the minor L-link 80a de?nes a ?rst
leg 98, a second leg 100 and a ?xed pivot 92b. The ?rst and

second legs 98, 100, 94, 96 of the minor and major L-links
80a, 80b are rotatable about respective ?xed pivots 92b, 92a.
The minor L-links 8011 are serially connected to each other

through elongate bar 780. In particular, the second legs 100

able thereabove for ?xing a spatial relationship
betWeen the bed and the Work piece;
d. a drill linkage system attached to the drill;
e. a clamp linkage system attached to the clamp; and
f. a lever mechanically attached to the drill linkage system
and mechanically operative to vertically traverse the
drill, the lever mechanically attached to the clamp

linkage system and mechanically operative to vertically
traverse the clamp such that a clamp doWnWard force is
mechanically increased relative to an increasing drill
65

upWard force.
2. A boring machine for boring holes in a bottom side of

a Work piece, the boring machine comprising:

US 7,140,813 B2
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?xed pivot, the second leg is attached to the clamp, and an
elongate bar is rotatably attached to the ?rst leg of the C-link
and the lever.
14. The boring machine of claim 2 further comprising a

a. a bed for receiving the Work piece;
b. a drill disposed below the bed and vertically traversable
thereunder for Working the bottom side of the Work

piece;

pressure applicator contactable to the pedal portion.

c. a clamp disposed above the bed and vertically travers

able thereabove for ?xing a spatial relationship
betWeen the bed and the Work piece;

15. The boring machine of claim 14 Wherein the pressure

applicator is selected from the group consisting of solenoid,

pneumatic cylinder, and hydraulic cylinder.

a drill linkage system attached to the drill;
e. a clamp linkage system attached to the clamp; and
f. a lever attached to the drill linkage system and the

16. The boring machine of claim 1 Wherein the clamp
doWnWard force is proportionately increased as the drill

clamp linkage system such that a clamp doWnWard
force is mechanically and proportionally adjusted With
respect to a drill upWard force;
g. Wherein the lever de?nes a drill pivot, clamp pivot and

upWard force is increased such that the clamp doWnWard
force is greater than the drill upWard force.
17. A boring machine for boring holes in a bottom side of
a Work piece, the line boring machine comprising:

pedal portion, the lever is rotatable about the clamp
pivot, the clamp pivot is vertically traversable and
interposed betWeen the drill pivot and the pedal por

a. a bed for receiving the Work piece;
b. a drill disposed beloW the bed and vertically traversable
thereunder for Working the bottom side of the Work

tion, the lever is attached to the drill linkage system at
the drill pivot, the lever is attached to the clamp linkage

c. a clamp disposed above the bed and vertically travers

system at the clamp pivot.
3. The boring machine of claim 2 Wherein the bed de?nes
a Work pattern, the Work pattern being at least one through
hole Wherein the Work pattern is capable of passing at least
a portion of the drill therethrough.
4. The boring machine of claim 2 Wherein the drill pivot

piece;
20

. a drill linkage system attached to the drill;
. a clamp linkage system attached to the clamp; and

f. a lever rotateably attached to the drill linkage system
25

and the clamp linkage system for self adjusting a clamp
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doWnWard force With respect to a drill upWard force.
18. The machine of claim 17 Wherein the clamp doWn
Ward force is increased as the drill upWard force is increased.
19. The boring machine of claim 17 Wherein the clamp
doWnWard force is proportionately increased as the drill

is biased to a doWn position.

5. The boring machine of claim 4 Wherein the drill pivot
is doWnWardly biased With a Weight of the drill.
6. The boring machine of claim 4 Wherein the clamp pivot
is biased to an up position.

upWard force is increased.
20. The boring machine of claim 17 Wherein the clamp
doWnWard force is alWays greater than a drill upWard force.

7. The boring machine of claim 6 Wherein the drill pivot
is doWnWardly biased With a spring.
8. The boring machine of claim 6 Wherein an amount of
doWnWard bias on the drill pivot is greater than an amount

of upWard bias on the clamp pivot.
9. The boring machine of claim 2 Wherein the clamp

21. A method for boring holes in a bottom side of a Work
35

piece, the method comprising the steps of:
a. providing a boring machine comprising:
i. a bed for receiving the Work piece;
ii. a drill disposed beloW the bed and vertically travers
able thereunder for Working the bottom side of the

linkage system is at least one pull cable attached to the

clamp and the lever.
10. The boring machine of claim 2 Wherein the clamp

linkage system comprises:

able thereabove for ?xing a spatial relationship
betWeen the bed and the Work piece;
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a. at least one minor L-link attached to the clamp; and
b. at least one major L-link attached to the minor L-link

and lever.
11. The boring machine of claim 10 Wherein the minor

Work piece;
iii. a clamp disposed above the bed and vertically
traversable thereabove for ?xing a spatial relation
ship betWeen the bed and the Work piece;
iv. a drill linkage system attached to the drill;
v. a clamp linkage system attached to the clamp; and

L-link(s) de?nes a ?xed pivot, ?rst leg and second leg, the
?rst leg(s) of the minor L-link is attached to the clamp, the
?rst and second legs are pivotable about the ?xed pivot of
the minor L-link, at least one ?rst elongate bar is rotatably
attached to the minor L-link(s) second leg(s), the major
L-link(s) de?nes a ?xed pivot, ?rst leg and second leg
Wherein the second leg(s) of the major L-link(s) is rotatably
attached to the ?rst elongate bar, the ?rst and second legs of
the major L-link are pivotable about the ?xed pivot of the
major L-link, at least one second elongate bar is rotatably
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attached to the major L-link ?rst leg(s) and the lever at the
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. upon contact of the drill to the Work piece, transferring
a force exerted on the drill by the Work piece to the
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force is increased as the drill upWard force is increased.
22. The method of claim 21 Wherein the clamp doWnWard
force is proportionately increased as the drill upWard force
is increased.

vi. a lever attached to the drill linkage system and the

clamp linkage system for self adjusting a clamp
doWnWard force With respect to a drill upWard force;

b. actuating the clamp via the lever for applying the clamp
50

piece; and

clamp pivot.
12. The boring machine of claim 2 Wherein the clamp
linkage system comprises at least one C-link attached to the
clamp and the lever.
13. The boring machine of claim 12 Wherein the C-link
de?nes a base having a ?xed pivot, ?rst leg and second leg,
the base, ?rst leg and second leg are pivotable about the

doWnWard force on the Work piece;

c. after actuating the clamp, actuating the drill via the
lever for vertically raising the drill toWard the Work

clamp through the lever such that the clamp doWnWard

