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(57) Abrégée/Abstract:

A conversion device that Is structured to be coupled to the rotating axle of a motor and to an output assembly. The output assembly
has an elongated shaft with an axis extending generally perpendicular to the axis of the motor axle. The output assembly further Is
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(57) Abrege(suite)/Abstract(continued):

coupled to a frame to resist movement in an axial direction. The conversion device includes an eccentric hub having a disk with a
sidewall extending from the perimeter thereby forming a recess and a yoke having a shaft and an attachment pin. The disk Is
coupled to the motor axle. The yoke shaft is disposed within the eccentric hub recess and the attachment pin Is pivotally coupled to
the output assembly. As the eccentric hub Is rotated by the motor, the hub causes the yoke moves In a circular path. The circular
path of the yoke has directional components that are parallel to the axis of the output assembly shaft and perpendicular to the axis
of the output assembly shaft. The attachment pin allows the yoke to pivot in a direction parallel to the axis of the output assembly
shaft. Thus, only the motion perpendicular to the axis of the output assembly shaft is transferred to the output assembly shaft. This
motion Is a reciprocal rotational motion about the axis of the output assembly shaft.
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STRACT

Ry Ry

A conversion device that 1s structured to be coupled to the rotating axle of a
motor and to an output assembly. The output assembly has an elongated shaft With an
axis extending generally perpendicular to the axis of the motor axle. The output
assembly further 1s coupled to a frame to resist movement 1n an axial direction. The
conversion device includes an eccentric hub having a disk with a sidewall extending
from the perimeter thereby forming a recess and a yoke having a shéft_and an
attachment pin. The disk 1s coupled to the motor axle. The yoke shaft is disposed
within the eccentric hub recess and the attachment pin is pivotally coupled to the
output assembly. As the eccentric hub is rotated by the motor, the hub causes the |
yoke moves in a circular path. The circular path of the yoke has directional
components that are parallel to the axis of the output assembly shaft and
perpendicular to the axis of the output assembly shatt. The attachment pin allows the
yoke to pivot in a direction parallel to the axis of the output assembly shaft. Thus,
only thé motion perpendicular to the axis of the output assembly shaft is transferred to

the output assembly shaft. This motion 1s a reciprocal rotational motion about the

ax1s of the output assembly shaft.

130585423 .12
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1
CONVERSION DEVICE FOR CONVERTING A ROTATIONAL

MOTION INTO A RECIPROCAL MOTION

BACKGROUND OF THE INVENTION

Field of the Invention

This invention relates to a conversion device for converting the rotational motion
of a motor shaft into a reciprocating motion and, more specifically, to a conversion device

that utilizes an eccentric hub disposed between the motor and the output assembly.

Description of the Prior Art

The ballast underlying a railroad track must be compressed during the installation
of new track or repairing old track. The typical means for compressing the railroad track
ballast is to vibrate and/or tamp the ballast using a tamping machine. A tamping machine
typically consists of two pairs of tamping tools connected to a common vibrating device.
The vibrating device causes the tamping tools to oscillate rapidly about the axis of an
output shaft. This vibration allows the tamping tools to penetrate the ballast bed. The
vibration device operates by imparting a vibration into the ballast particles. This vibration
creates a liquidification of the particles thereby allowing the tamping tools to move into
the ballast. The tools then move in a squeezing motion to compact the ballast into a closely
packed mass that is better able to support the track structure.

There is, therefore, a need for a conversion device for converting the rotational
motion of a motor shaft into a reciprocating motion in an output assembly.

There is a further need for an assembly for converting a rotational motion along a

first axis to a reciprocating rotational motion along an axis perpendicular to the first axis.
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SUMMARY OF THE INVENTION

These needs and others are satisfied by the invention which provides for a
conversion device having an eccentric hub disposed at the connection between a motor
and the output assembly. The eccentric hub may be generally cup-shaped and include a
circular sidewall having an inner bearing surface and an outer bearing surface. The
sidewall may have a thin portion and a thick portion disposed generally 180 degrees apart.
The sidewall may gradually decrease in thickness between the thick portion and the thin
portion. The eccentric hub is coupled to a rotating output axle on the motor.

The output assembly includes a yoke and a shaft. The yoke includes a shaft that
has an axis that is, preferably, about perpendicular to the axis of the output assembly shaft.
The yoke shaft may be pivotably coupled to the output shaft by a pivot pin that extends
perpendicular to the axis of the output shaft and perpendicular to the yoke shaft. The
output assembly shaft can be coupled to a frame and may rotate axially, but is restrained
from moving in an axial direction.

The output assembly shaft is generally perpendicular to the motor shaft. The yoke
shaft may be disposed within, and coupled to, the eccentric hub. Thus, when the motor is
actuated, the eccentric hub rotates. As the thick side of the side wall moves around the
hub, the yoke shaft moves in response to the eccentric shape. One component of the yoke
shaft’s motion is, in turn, imparted to the output assembly shaft. That is, the eccentric
shape of the hub moves the yoke shaft in directions both parallel and perpendicular to the
output shaft axis. The parallel component of this motion is not transferred to the output
shaft as the yoke pivot pin allows the yoke shaft to pivot in the axial direction of the
output assembly shaft. Thus, the only component of the yoke motion transferred to the
output shaft is the horizontal component. This motion causes the output shaft to move in a
reciprocal rotational motion about the output assembly shaft axis.

Accordingly, the present invention provides a conversion device structured to be
coupled to the rotating axle of a motor and to an output assembly, the output assembly
having an elongated shaft with an axis extending generally perpendicular to the axis of the
motor axle, the output assembly further being coupled to a frame to resist movement in an
axial direction, the conversion device comprising: an eccentric hub having a disk with a
sidewall extending from the perimeter forming a recess; the disk coupled to the motor

axle; a yoke having a shaft and an attachment pin; the yoke shaft disposed within the
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eccentric hub recess; and the attachment pin pivotally coupled to the output assembly.

In another aspect the invention provides an assembly for converting a rotational
motion along a first axis to a reciprocating rotational motion along an axis perpendicular
to the first axis, the assembly comprising: a frame; a motor having an output axle
structured to rotate about a first axis; the motor coupled to the frame; an output assembly
having an elongated shaft with an axis extending generally perpendicular to the axle axis;
the output assembly coupled to the frame and structured to rotate axially and be restrained
from moving in an axial direction; a conversion device coupled to the axle and to the
output assembly shaft, the conversion device comprising: an eccentric hub having a disk
with a sidewall extending from the perimeter forming a recess; the disk coupled to the
motor axle; a yoke having a shaft and an attachment pin; the yoke shaft disposed within
the eccentric hub recess; the attachment pin pivotally coupled to the output assembly; a
first roller bearing disposed between the frame and the eccentric hub; and a spherical
bearing disposed between the yoke shaft and the sidewall.

It is an object of this invention to provide a device for converting the rotational
motion of a motor shaft to a reciprocal motion in an output assembly.

It is a further object of this invention to provide a device for converting the
rotational motion of a motor shaft to a reciprocal motion in an output assembly that

includes an eccentric hub.
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BRIEF DESCRIPTION OF THE FIGURES

A full understanding of the invention can be gained from the following
description of the preferred embodiments when read in conjunction with the
accompanying drawings in which:

Figure 1 shows a partial cross-sectional side elevation view of a split tool
tamper according to the present invention.

Figure 2 1s a partial cross-sectional view detail of the upper portion of the split
tool tamper.

Figure 3 1s a partial cross-sectional top view of the split tool tamper.

Figure 4 1s a side view showing the split tool tamper attached to a frame.

Figure 5 1s a schematic top view of the split tool tamper with the eccentric hub
i the twelve o'clock position.

Figure 6 1s a schematic top view of the split tool tamper with the eccentric hub

in the three o'clock position.

Figure 7 1s a schematic top view of the split tool tamper with the eccentric hub

in the nine o'clock position.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The conversion device 50 (described below) translates a rotational motion
from a motor axle 40 to a reciprocal rotational motion about the axis of an output
assembly. The output assembly includes a shaft and is described below as a tamper
tool shaft 90. The out put assembly may, however, be any type of shaft.

As shown 1n Figure 1, the split tool tamper 10 of the present invention
includes a motor 11, such as a hydraulic motor, a conversion device 50, and a single
tool shaft 90. The split tool tamper 10 may be pivotally attached to a generally
vertical frame 12. The frame 12 may be attached to vertical translation means, such
as a hydraulic piston 13 (Fig. 4). The vertical translation means may be coupled to a
railroad car (not shown) or other suitable vehicle which may travel over a railroad
ballast bed. The convérsion device 50 1s enclosed with 1n a housing 20. The split tool
tamper 10 turther includes a tool shaft 90 and a tamping tool 100. The tool shaft 90 is

enclosed within output shaft housing 91.

1J0585423.11
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The housing 20 may include a lower mounting protrusion 14 and an upper
mounting protrusion 24. As shown in Figs. 2-4, lower mounting protrusion 14 may
be a pair of tabs 14a, 14b (Fig. 3). Each tab 14a, 14b includes an opening 15a, 15b
therethrough. Frame 12 includes a pair of mounting tabs 16a, 16b which are sized
and spaced to correspond to housing tabs 14a, 14b. Each frame tab includes an
opening therethrough. A pin 17a, 17b having a threaded end 18a, 18b passes through
each frame tab 16a, 16b, and housing tab 14a, 14b. A nut 19a, 19b engages threaded
ends 18a, 18b thereby pivotally mounting housing 20 to frame 12.

The housing 20 1s further connected to frame 12 at upper mounting protrusion
24. Upper mounting protrusion 24 may have tabs 24a, 24b each having an opening
25a, 25b therethrough. Frame 12 includes an upper frame tab 26 proximal to the
upper mounting protrusion 24. The upper frame tab 26 includes an opening
therethrough. An extension member 30, such as a hydraulic cylinder, extends
between frame 12 and upper mounting protrusion 24. The extension member 30
includes a first coupling end 31 and second coupling end 32. The coupling ends 31,
32 may have an opening for a pin. The extension member 30 may be coupled to
frame 12 by mounting pins 33, 34. As shown, mounting pin 33 is disposed through
the opening 1n the first coupling end 31 and tab 26. The other mounting pin 34 is
disposed in the second coupling end 32 and openings 25a, 25b. The extension
member 30 has a first, closed position and a second, maximum extended position.
Preterably, the split tool tamper may be angled 0 to 13 degrees from vertical by '
extending the extension member 30. In the first, closed position, extension member is
structured to align tool shaft 90 substantially paraliel to frame 12. In the second,
extended position, extension member 30 causes housing 20 to rotate clockwise, as
shown 1n Fig. 1, about mounting pins 17a, 17b so that tool shaft 90 is angled
downwardly and mwardly relative to frame 12. The extension member may be
coupled to a hydraulic system 38 which can cause extension member 30 to move
between the first and second position approximately every three seconds.

Motor 11 mcludes a rotating output axle 40 having a generally horizontal axis
when extension member 30 1s in the first position. Rotating output axle 40 is
connected to conversion device 50. As i1s well know in the prior art, motor 11 rotates

output axle 40 around the generally horizontal axis. Preferably, the motor 11 will

£J0585423.1}
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rotate output axle 40 at about 3000 R.P.M. As described below, the motor 11 in
conjunction with conversion device 50 creates a reciprocating rotational motion in
tool shaft 90.
As shown n Figs. 1 and 2, conversion device 50 includes an eccentric hub 52
S having a generally horizontal axis and an eccentric hub mounting means, such as a
first roller bearing 54 and a second roller bearing 55. The eccentric hub mounting
means 54 extends between housing 20 and outer bearing surface 70 (described
below). The eccentric hub 52 1s generally cup-shaped having a disk 56 with a
stdewall 57 extending from the perimeter of the disk 56. The sidewall 57 forms a
10  recess 60 having an open face. Disk 56 i1s generally circular and includes a medial
opening 62 therethrough. Sidewall 57 includes a thick portion 64 and a thin portion
66. Thick portion 64 1s located on the opposite side of disk 56 from thin portion 66.
Sidewall 57 gradually decreases in thickness from thick portion 64 to thin portion 66.
The sidewall outer surface is an outer bearing surface 70. The sidewall 57 also
15  includes an inner wall which forms an mmer bearing surface 71.

The conversion device 50 further includes a spherical roller bearing 72.
Spherical roller bearing 72 1s a toroid having a medial opening 74 and an outer
bearing surface 76. Roller bearing 72 is disposed within the eccentric hub recess 60.
Roller bearing outer surface 76 contacts sidewall inner bearing surface 71. Spherical

20 roller bearing 72 also includes an inner beanng surface 78.

The conversion device 50 further includes a yoke 80 having a shaft 81, a
veﬁical cavity 82 and a horizontal pin opening 83. Shaft 81 includes an outer bearing
surface 86. Shaft 81 1s disposed within roller bearing medial hole 74 with bearing
surtace 86 contacting roller bearing imnner bearing surface 78. An attachment pin 84 is

25  disposed in horizontal pin opening 83.

Tool shaft 90 includes an upper end 92 and a lower end 94. Upper end 92
forms a mounting bracket 96 having an opening 97 therethrough. Tool shafi opening
97 1s sized to engage attachment pin 84. Shaft lower end 94 includes a tamping tool
100. The tamping tool 100 has a lower end 101 that is structured to contact railroad

30 ballast. Tool shaft 90 1s supported in housing 20 by two spaced bearings 98. Tool
shaft 90 1s supported by bearings 98 so that tool shaft 90 extends generally

perpendicular to rotating axle 40.

$J0585423.1}
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As noted above, the split tool tamper 10 1s pivotably mounted on a frame 12
by mounting pins 17a and 17b. The frame 12 is coupled by a hydraulic piston to
railroad vehicle (not shown) so that the axis of mounting pins 17a and 17b extend
generally 1n a direction perpendicular to the direction of the railroad rail. When
extension member 30 1s 1n the closed position, the axis of rotating axle 40 extends in a
direction generally normal to the axis of mounting pins 17a and 17b . The axis of
eccentric hub 52, which 1s attached to rotating axle 40, and roller bearing 72, which is
disposed imside eccentric hub 52, also extend in a direction generally normal to the
axis of mounting pms 17a and 17b. The shaft 81 is disposed within roller bearing 72,
extending in a direction generally normal to the axis of mounting pins 17a and 17b.
The yoke 80 may be positioned so that the axis of attachment pin 84 extends in a
direction generally parallel to the axis of mounting pins 17a and 17b. Mounting
bracket 96 1s coupled to the conversion device 50 by passing attachment pin 84
through honzontal pin opening 83. When so configured, and when extension member
30 1s 1n the first position, tool shaft 90 extends in a generally vertical direction. The
angle of tool shaft 90 may be changed by extending extension member 30 to any point

up to, and including, the maximum extended position of extension member 30. As

" noted above, the split tool tamper 10, preferably, may be angled 0 to 13 degrees from

vertical.

In operation, motor 11 provides a rotational force to rotating axle 40. Rotating
axle 40 rotates eccentric hub 52. Due to the eccentric shape of eccentric hub 52, the
axis of eccentric hub 52 is reciprocated horizontally and vertically as axle 40 is
rotated. Roller bearing 72, which 1s disposed within eccentric hub 52, is thereby
reciprocated horizontally and vertically. The reciprocal motion of eccentric hub 52 is
transterred from the roller bearing 72 to the shaft 81, yoke 80 and attachment pin 84,
into tool shaft 90. The vertical position of tool shaft 90 is maintained by bearings 98.
Thus, yoke 80 will pivot reciprocate in a ver_ticai direction about pin 84. The
horizontal reciprocation, however, is transferred to tool shaft 90 as described below.

For the sake of this discussion the location of the eccentric hub sidewall thick
portion 64 will correlate to a clock's hour hand. Thus, when the eccentric hub 52 is
described as being in the twelve o'clock position, sidewall thick portion 64 is in the

upper most position. As shown in Fig. 5, the eccentric hub 52 is in the twelve o'clock

(10585423.1!
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position. When the eccentric hub 52 is in this position, the axis of shaft 81 and the
axis of axle 40, When seen from above, are aligned. As shown in Fig. 6, when the
eccentric hub 52 1s 1n the three o'clock position, the axis of shaft 81, when seen from
above, 1s offset approximately 2.5 degrees in a counter-clockwise direction from the

ax1is of axle 40, as measured from the axis of shaft 90. When the eccentric hub is in

the 6:00 o'clock position (not shown) the axis of shaft 81 and the axis of axle 40,

when seen from above, are aligned. As shown 1n Fig. 7, when the eccentric hub 52 is
in the nine o'clock position, the axis of shaft 81, when seen from above, is offset
approximately 2.5 degrees 1n a clockwise direction from the axis of axle 40, as
measured from the axis of shaft 90. Thus, rotation of eccentric hub 52 results in a |
reciprocal rotational motion in tool shaft 90.

While specific embodiments of the invention have been described in detail, it
will be appreciated by those skilled in the art that various modifications and
alternatives to those details could be developed in light of the overall teachings of the
disclosure. Accordingly, the particular arrangements disclosed are meant to be
tllustrative only and not limiting as to the scope of invention which is to be given the
full breadth of the claims appended and any and all equivalents thereof. As used in

the appended claims, "coupled," means a linkage, direct or indirect, so long as a

linkage occurs.

{JO585423 1}
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WHAT IS CLAIMED Ib:

]. A conversion device structured to be coupled to the rotating axle of a
motor and to an output assembly, said output assembly having an elongated shaft with

an axis extending generally perpendicular to the axis of said motor axle, said output

assembly further being coupled to a frame to resist movement in an axial direction,

said conversion device comprising:

an eccentric hub having a disk with a sidewall extending from the perimeter

forming a recess;
said disk coupled to said motor axle;
a yoke having a shaft and an attachment pin;
said yoke shaft disposed within said eccentric hub recess; and

said attachment pin pivotally coupled to said output assembly.

2. The conversion device of claim 1, wherein:
said sidewall includes a thick portion and a thin portion; and

said thick portion and said thin portion disposed on generally opposite side of
said disk.

3. The conversion device of claim 2, wherein the transition along said

stdewall from said thick portion to said thin portion 1s gradual.

4. The conversion device of claim 3, wherein:

said sidewall has an inner bearing surface and an outer bearing surface; and

said yoke shaft coupled to said inner bearing surface.

5. The conversion device of claim 4, wherein said outer bearing surface is
a constant distance from the axis of said disk and said inner bearing surface is further

from the axis of said disk at said thin portion and closer to the axis of said disk at said

thick portion.

£10585423.1}
&
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0. The conversion device of claim 1, wherein said attachment pin axis
extend generally perpendicularly to the axis of said yoke shaft and generally

perpendicularly to the axis of said output assembly.

7. An assembly for converting a rotational motion along a first axis to a
reciprocating rotational motion along an axis perpendicular to the first axis, said
assembly comprising:

a frame;

a motor having an output axle structured to rotate about a first axis;

said motor coupled to said frame;

an output assembly having an elongated shaft with an axis extending generally
perpendicular to said axle axis;

said output assembly coupled to said frame and structured to rotate axially and
be restramed from moving 1n an axial direction;

- a conversion device coupled to said axle and to said output assembly shaft,
said conversion device comprising:
- an eccentric hub having a disk with a sidewall extending from the
perimeter forming a recess;
said disk coupled to said motor axle;
a yoke having a shaft and an attachment pin;
said yoke shaft disposed within said eccentric hub recess;
said attachment pin pivotally coupled to said output assembly;
a first roller bearing disposed between said frame and said eccentric hub; and

a spherical bearing disposed between said yoke shaft and said sidewall.

8. The assembly of claim 7, wherein:
said sidewall includes a thick portion and a thin portion; and

said thick portion and said thin portion disposed on generally opposite side of

said disk.

9. The assembly of claim §, wherein the transition along said sidewall

from said thick portion to said thin portion is gradual.

£10585423.1°
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10. The assembly of claim 9, wherein:
said sidewall has an inner bearing surface and an outer bearing surface;
said spherical bearing shaft coupled to said mner bearing surface; and

said yoke coupled to said spherical bearing.

11. The assembly of claim 10, wherein said outer bearing surface is a
constant distance from the axis of said disk and said inner bearing surface is further.
from the axis of said disk at said thin portion and closer to the axis of said disk at said

thick portion.

12. The assembly of claim 7, wherein said attachment pin axis extend

generally perpendicularly to the axis of said yoke shaft and generally perpendicularly

to the axis of said output assembly.

{J0585423.1!
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