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(54) RAILROAD SPIKE REMOVER

(57)  Aportablerailroad spike remover (500) compris-
es a housing (502), a drive shaft and a claw assembly
extractor (540) that is shaped to engage and secure a
railroad spike previously installed into a rail tie. The claw
assembly extractor (540) includes a pair of jaw members
that are pivotally connected to each other by a pivoting
pin and a rotating pin, wherein the claw assembly extrac-
tor (540) is connected to a mounting flange. Each jaw
member may include a lower end configured to contact
and secure arailroad spike and a pair of upper members
interlocked with each other and pivotally connected to a
clevis fastener connected with the rotating pin. When the
drive shaft is rotated, the claw assembly extractor (540)
and the mounting flange may move inside the main hous-
ing (502)in a vertical direction to extract the railroad spike
from the rail tie.
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Description

[0001] This application claims priority to U.S. Non-Pro-
visional Application No. 16/734,125, filed January 3,
2020; and U.S. Provisional Application No. 62/788,925,
filed January 6, 2019 which is a continuation-in-part ap-
plication of U.S. Non-Provisional Application No.
15/175,900, filed June 7, 2016. All of these applications
are herein incorporated by reference in their entirety.

FIELD OF INVENTION

[0002] The field of invention for this disclosure relates
to a portable railroad spike remover.

BACKGROUND

[0003] Removing railroad spikes from a rail tie has not
changed much over time. Railroad spikes are often re-
moved from a rail tie manually using a crowbar. A railroad
spike may need as much as 5,000 pounds of vertical
force to remove a spike embedded in arail tie. A portable
device to easily remove the railroad spikes would be a
great improvement.

SUMMARY

[0004] The following presents a general summary of
aspects of the invention in order to provide a basic un-
derstanding of the invention and various features of it.
This summary is not intended to limit the scope of the
invention in any way, but it simply provides a general
overview and context for the more detailed description
that follows.

[0005] The present disclosure provides an apparatus
for removing railroad spikes from arail tie that is portable
and easy to use.

[0006] According to one aspect of the disclosure, an
apparatus for removing a railroad spike from a rail tie
comprises: a main housing that includes an upper hous-
ing and a lower housing, wherein the upper housing in-
cludes a bearing housing that contains one or more bear-
ings; a drive shaft connected to the main housing and a
mounting flange, the drive shaft extending through the
one or more bearings and an opening in the bearing hous-
ing; and a plurality of standoffs with a first end and a
second end, with the first end of the plurality of standoffs
connected to the mounting flange and the second end of
the plurality of standoffs connected to a clevis pivot plate
with a clevis fastener that is connected to a claw assem-
bly extractor. The claw assembly extractor may include
a pair of jaw members that are pivotally connected to
each other by a pivoting pin and a rotating pin. Each jaw
member may include a lower end and a pair of upper
members interlocked with each other. The lower end may
be configured to contact and secure a railroad spike and
the pair of upper members may be pivotally connected
to the clevis fastener with the rotating pin. When the drive
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shaft is rotated, the claw assembly extractor and the
mounting flange may move inside the main housing in a
vertical direction to extract the railroad spike from the rail
tie.

[0007] According to another aspect of the disclosure,
an apparatus for removing a railroad spike from a rail tie
comprises: a main housing that includes an upper hous-
ing and a lower housing, wherein the upper housing in-
cludes a bearing housing that contains one or more bear-
ings; a drive shaft connected to the main housing and a
mounting flange, the drive shaft extending through the
one or more bearings and an opening in the bearing hous-
ing; a T-handle assembly to hold a battery-operated drill-
type tool that connects to the drive shaft, wherein the T-
handle assembly includes one or more fastening straps
and one or more side plates to connect the T-handle as-
sembly to the main housing; and a plurality of standoffs
with a first end and a second end, with the first end of
the plurality of standoffs connected to the mounting
flange and the second end of the plurality of standoffs
connected to a clevis pivot plate with a clevis fastener
that is connected to a claw assembly extractor. The claw
assembly extractor may include a pair of jaw members
that are pivotally connected to each other by a pivoting
pin and a rotating pin. Each jaw member may include a
lower end and a pair of upper members interlocked with
each other. The lower ends may be configured to contact
and secure a railroad spike and the pair of upper mem-
bers may be pivotally connected to the clevis fastener
with the rotating pin. The claw assembly extractor may
include afriction assembly thatincludes a spring and one
or more friction caps to keep the jaws in an open position
as the jaws are moved from an up position to a home
position after a railroad spike has been pulled. When the
drive shaft is rotated, the claw assembly extractor and
the mounting flange moves inside the main housing in a
vertical direction to extract the railroad spike from the rail
tie.

[0008] According to another aspect of the disclosure,
the rail spike remover may include a rail spike driver for
driving the railroad spike into the rail tie. The rail spike
driver may be interchangeable with the claw assembly
extractor by removing the clevis pivot plate and attaching
the rail spike driver to the plurality of standoffs.

[0009] According to yet another aspect of the disclo-
sure the rail spike remover may include a rectangular
leveling block located on a side of a bottom footer of the
lower housing of the main housing, wherein the leveling
block is utilized to level the main housing and the rail
spike remover when removing railroad spike.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The present invention is illustrated by way of
example and not limited in the accompanying figures in
which like reference numerals indicate similar elements
and in which:
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FIG. 1 illustrates a top front perspective view of an
example embodiment of a rail spike remover accord-
ing to one or more aspects described herein;

FIG. 2illustrates a front view of the example embod-
iment of the rail spike remover of FIG. 1;

FIG. 3 illustrates a top view of the example embod-
iment of the rail spike remover of FIG. 1;

FIG. 4 illustrates a cross-sectional view of the exam-
ple embodiment of the rail spike remover of FIG. 1;

FIG. 5 illustrates a perspective view of an extractor
from the example embodiment of the rail spike re-
mover of FIG. 1 with other components removed;

FIG. 6 illustrates a top view of the extractor of FIG. 5;

FIG. 7 illustrates a top view of an alternate embodi-
ment of the extractor of the rail spike remover of FIG.
1;

FIG. 8 illustrates a front view of an extractor tooth
from the extractor of FIG. 7;

FIG. 9 illustrates a cross-sectional view of the ex-
tractor tooth of FIG. 7;

FIG. 10 illustrates a side perspective view of an al-
ternate embodiment of the extractor of the rail spike
remover of FIG. 1;

FIG. 11 illustrates an internal side perspective view
of the extractor and rail spike remover of FIG. 10;

FIG. 12illustrates a close-up view of a bottom portion
of the extractor and rail spike remover of FIG. 10;

FIG. 13 illustrates a close-up view of the extractor
and rail spike remover of FIG. 10;

FIG. 14 illustrates a side perspective view of the ex-
tractor of the rail spike remover of FIG. 10;

FIGS. 15A-15D illustrate the interchangeability of the
extractors 140 and 340 for the railroad spike remover
100;

FIGS. 16A and 16B illustrate perspective views of
an alternate embodiment of the rail spike remover
of FIGS. 1 and 10;

FIG. 17A illustrates a cross-sectional view along A-
A of the rail spike remover of FIGS. 16A and 16B;

FIG. 17B illustrates a cross-sectional view of detail
B of the rail spike remover of FIGS. 16A and 16B;
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FIG. 17C illustrates a cross-sectional view of detail
C of the rail spike remover of FIGS. 16A and 16B;

FIG. 17D illustrates a cross-sectional view of detail
D of the rail spike remover of FIGS. 16A and 16B;

FIGS. 18A-18C illustrate perspective views of an up-
per housing of the rail spike remover of FIGS. 16A
and 16B;

FIGS. 19A and 19B illustrate perspective views of a
lower housing assembly of the rail spike remover of
FIGS. 16A and 16B;

FIGS. 20A-20C illustrate perspective views of a T-
handle assembly of the rail spike remover of FIGS.
16A and 16B;

FIGS. 21A and 21B illustrate perspective views of a
drill guard assembly for the T-handle assembly of
FIGS. 20A-20C;

FIG. 22 illustrates a schematic view illustrating the
interchangeability of a rail spike driver with the ex-
tractor or claw assembly extractor of the rail spike
remover of FIGS. 1, 10, 16A, and 16B; and

FIG. 23 illustrates a schematic view of a leveling
block for use with the rail spike remover of FIGS. 1,
10, 16A, and 16B.

[0011] Further, itis to be understood that the drawings
may represent the scale of different components of one
single embodiment; however, the disclosed embodi-
ments are not limited to that particular scale.

DETAILED DESCRIPTION

[0012] In the following description of various example
structures according to the invention, reference is made
to the accompanying drawings, which form a part hereof,
and in which are shown by way of illustration various
example devices, systems, and environments in which
aspects of the invention may be practiced. It is to be un-
derstood that other specific arrangements of parts, ex-
ample devices, systems, and environments may be uti-
lized and structural and functional modifications may be
made without departing from the scope of the present
invention. Also, while the terms "top," "bottom," "front,"
"back," "side," "rear," and the like may be used in this
specification to describe various example features and
elements of the invention, these terms are used herein
as a matter of convenience, e.g., based on the example
orientations shown in the figures or the orientation during
typical use. Nothing in this specification should be con-
strued as requiring a specific three-dimensional orienta-
tion of structures in order to fall within the scope of this
invention. Also, the reader is advised that the attached
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drawings are not necessarily drawn to scale.

[0013] The following terms are used in this specifica-
tion, and unless otherwise noted or clear from the context,
these terms have the meanings provided below.

[0014] "Plurality," as used herein, indicates any
number greater than one, either disjunctively or conjunc-
tively, as necessary, up to an infinite number.

[0015] "Connected," as used herein, indicates that
components may be connected directly being physically
contacting each other or connected indirectly where the
components are connected indirectly where the compo-
nents do not physically contact, but have one or more
intermediate components positioned between them.
[0016] ‘Integral joining technique" or means a tech-
nique for joining two pieces so that the two pieces effec-
tively become a single, integral piece, including, but not
limited to, irreversible joining techniques, such as adhe-
sively joining, cementing, welding, brazing, soldering, or
the like, where separation of the joined pieces cannot be
accomplished without structural damage thereto. Pieces
joined with such a technique are described as "integrally
joined."

[0017] In the following description of the various em-
bodiments, reference is made to the accompanying
drawings, which form a part hereof, and in which is
shown, by way of illustration, various embodiments in
which aspects of the disclosure may be practiced. It is to
be understood that other embodiments may be utilized
and structural and functional modifications may be made
without departing from the scope and spirit of the present
disclosure.

[0018] In general, as described above, aspects of this
invention relate to an apparatus toremove railroad spikes
from a rail tie comprising a main column, a drive shaft
and an extractor. More detailed descriptions of aspects
of this invention follow.

[0019] Oneaspectofthisinvention relates to aportable
railroad spike remover 100, as shown in FIGS. 1-4. Spe-
cifically, FIG. 1 illustrates a top front perspective view of
an example embodiment of a railroad spike remover 100.
FIG. 2illustrates a front view of the railroad spike remover
100. FIG. 3 illustrates a top view of the railroad spike
remover 100. FIG. 4 illustrates a cross-sectional view of
the railroad spike remover 100. The railroad spike re-
mover 100 may comprise a main column 102, a bearing
housing 110, a plurality of standoffs 170, a mounting
flange 134, an extractor 140, and a drive shaft 120. The
main column 102 may have a firstend 104, a second end
106 opposite the first end 104, and a center section 108
positioned between the two ends. The bearing housing
110 may be connected to the first end 104 of the main
column 102 and have an opening 112 for inserting the
drive shaft 120. The drive shaft 120 may also extend
through a bearing 114 secured in the bearing housing
110 by a cap plate 116.

[0020] As illustrated in FIG. 4, the drive shaft 120 may
have a first end 122 and a second end 124 opposite the
first end 122. Near the first end 122, the drive shaft 120
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may extend through an opening in the bearing 114,
through an opening 112 in the bearing housing 110, and
through an opening in the cap plate 116. Near the second
end 124, the drive shaft 120 may connect to the mounting
flange 134. The drive shaft 120 may be secured to the
mounting flange 134 using a nut 137.

[0021] The plurality of standoffs 170 may connect to
the mounting flange 134 at one end and to the extractor
140 at the opposite end. Alternatively, the drive shaft 120
may connectdirectly to the extractor 140 without the need
for the mounting flange 134 and the plurality of standoffs
170. The extractor 140 may engage and grip the railroad
spike 10 to secure it. Once the extractor 140 secures the
railroad spike 10, a user may engage the first end 122
of the drive shaft 120 with a tool to provide torque to the
drive shaft 120. As the drive shaft 120 is rotated, the
mounting flange 134 and the extractor 140 may move
inside the column in a vertical direction to extract the
railroad spike 10 from a rail tie. As the extractor 140
moves up within the main column 102, the railroad spike
10 is removed from the rail tie.

[0022] The main column 102 may have a plurality of
substantially vertical side walls that are open atboth ends
104, 106. The main column may have a height of approx-
imately 32 inches or within a range of 24 to 40 inches or
any height. As shown in the exemplary embodiment
shown in FIGS. 1-9, the main column 102 may generally
have a square cross-sectional shape. However, the main
column may have any geometric cross-sectional shape,
such as circular, triangular, such that the main column
102 may have any number of side walls. For example as
shown in FIGS. 1 and 3, the main column 102 may have
four side walls, but may have 3 side walls, 5 side walls,
6 side walls or any number of side walls. The side walls
may have a thickness of approximately 0.188 inches or
within a range of 0.125 inches to 0.25 inches, or within
arange of 0.06 inches to .375 inches. Each side wall may
have a width of approximately 4 inches or within a range
of 3 inches to 5 inches, or within a range of 2 inches to
6 inches.

[0023] AsshowninFIG. 2, atleast one side wall of the
main column 102 may have an aperture 109 that extends
from the second end 106 to a portion of the height of the
main column 102. For example, the aperture 109 may
have a height of approximately 20 percent of the height
of the main column 102 or the aperture 109 may have a
height that is within a range of 12 percent to 37 percent
of the height of the main column. The aperture 109 may
have an elongated shape and may have a height of ap-
proximately 7 inches or may be within a range of 5 inches
to 9 inches. In addition, the aperture 109 may have a
width of approximately 1.5 inches or within a range of 1.0
inch to 2.5 inches. The aperture 109 may align with the
opening 147 of the extractor 140 to allow the railroad
spike remover 100 to slide into position to engage the
railroad spike 10 with the extractor 140.

[0024] The bearing housing 110 may be integrally
joined to the first end 104 of the main column 102. Alter-



7 EP 3 677 725 A1 8

natively, the bearing housing 110 and main column 102
may be formed as a single piece. As previously dis-
cussed, the bearing housing 110 may have an opening
112. The opening 112 may be located in the geometric
center of the bearing housing 110 and may have a cylin-
drical shape to allow the drive shaft 120 to extend through
the bearing housing 110. The opening 112 may be
through both ends of the bearing housing 110. In addition,
the bearing housing 110 may have a cavity 113 that is
concentric with the opening 112. The cavity 113 may be
sized to contain the bearing 114 and have a cylindrical
shape that is open at one end with a surface at the op-
posite end to engage one end of the bearing 114. The
bearing housing 110 may also have a plurality of holes
around the perimeter of the housing. The plurality of holes
may be threaded to releasably connect the cap plate 116.
The bearing 114 may be a roller bearing or bushing that
enables the drive shaft 120 to rotate freely when the bear-
ing 114 is installed onto the drive shaft 120 and into the
bearing housing 110.

[0025] The drive shaft 120 may have a first end 122
and a second end 124 and may be partially threaded. As
shown in FIG. 4, the drive shaft 120 may have a plurality
of distinct diameter regions. For example, the drive shaft
120 may have a first region 128 with a first diameter 129
corresponding to the threaded region, a second region
130 having asecond diameter 131 with a smooth surface,
and a third region 132 which may have a third diameter
133. The first diameter 129 may be greater than both the
second diameter 131 and the third diameter 133. The
first diameter 129 may be approximately 1 inch or within
a range of 0.75 inches and 1.5 inches or within a range
of 0.5 inches to 2.0 inches. The threaded portion (first
region 128) may be ACME threads or other similar
threads. Alternatively, the drive shaft 120 may have two
distinct diameter regions or four distinct diameter regions.
[0026] The firstend 122 may have a drive element 127
to allow a user to engage the drive shaft 120 with a ro-
tating tool, such as a torque wrench 20 or similar device
to rotate the drive shaft 120. As shownin FIG. 3, the drive
element 127 may have a hexagonal shape to be engaged
by a standard hexagonal socket. The standard hexago-
nal socket may be a 0.5 inches or larger. Preferably, the
torque wrench 20 has a length of 18 inches or longer. A
battery-operated drill-type apparatus or an air hammer
attached to a pneumatic supply could be utilized as the
rotating tool in lieu of the torque wrench 20, thereby en-
gaging the drive shaft 120 and rotating the drive shaft
120 to move the drive shaft 120 up and down.

[0027] As discussed the drive shaft 120 may connect
to the mounting flange 134. The mounting flange 134
may have a centrally located aperture 136 to connect the
drive shaft 120. The mounting flange 134 may be con-
nected to the drive shaft in a plurality of ways. For exam-
ple, the aperture 136 may be threaded to directly engage
the drive shaft 120, or alternatively as shown in FIG. 4,
a nut 137 may be connected to the aperture 136 of the
mounting flange 134 where the drive shaft 120 may con-
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nect to the mounting flange 134 with the nut 137 posi-
tioned between the mounting flange 134 and the drive
shaft 120. The nut 137 may be integrally joined to the
mounting flange 134 or some may be connected using
an anti-rotation element to prevent the nut 137 from ro-
tating in relation to the mounting flange 134 when the
drive shaft 120 is rotated, such as a set screw. The mount-
ing flange 134 may also have a plurality of mounting holes
positioned around the perimeter to allow for easy con-
nection to the plurality of standoffs 170. The mounting
flange 134 may be releasably connected to the standoffs
170 or the drive shaft 120 to allow any repairs that may
be required.

[0028] The plurality of standoffs 170 may be hollow
tubes that connect at a first end to a mounting flange 134
and a second end of connected to an extractor 140. Each
standoff 170 may have internal threads such that they
may be releasably connected using a threaded fastener.
Alternatively, the plurality of standoffs 170 may be inte-
grally joined to the either the mounting flange 134 or ex-
tractor 140 or both.

[0029] Eachstandoff 170 maybe approximately 7 inch-
es long or within a range of 5 inches to 9 inches or within
a range of 3 inches to 12 inches. Each of the standoffs
170 may be the same length, but depending on the shape
of the either the mounting flange 134 or extractor 140,
each of the standoffs 170 may have different lengths.
[0030] As discussed above, the plurality of standoffs
170 connect to an extractor 140. As shown in FIGS. 5
and 6, the extractor 140 may comprise a metallic plate
with a top surface 141, a bottom surface 142, and a plu-
rality of side surfaces 143, 144, 145, 146. The extractor
140 may further comprise an opening 147 through the
top and bottom surface and extending through at least
one side surface. The opening may further include an
upper portion 148 and a lower portion 149. The lower
portion 149 of the opening may have a plurality of tapered
side walls 150, 151 and afirstrounded rear wall 152. The
plurality of tapered side walls 150, 151 may be vertically
oriented and taper toward one another. The upper portion
148 of the opening may have vertically oriented side walls
153, 154, and a second rounded rear wall 155, wherein
the width of the upper portion 148 is larger than the width
of the lower portion 149. The first rounded rear wall 152
and the second rounded rear wall 155 may be concentric.
The extractor 140 may have a plurality of holes 158 to
releasably connect the extractor 140 to the plurality of
standoffs 170. The plurality of holes 158 may be posi-
tioned near the side surfaces 143, 144, 145, 146 of the
extractor 140 and extend through the top surface 141
and bottom surface 142. The plurality of holes 158 may
be threaded or clearance holes for a threaded fastener.
Alternatively, as discussed above, the extractor 140 may
be integrally joined to the standoffs 170. Additionally, as
discussed above, the extractor 140 may be connected
directly to the drive shaft 120.

[0031] FIGS. 7-9 show an alternate embodiment for
the extractor 140. For the embodiment of FIGS. 7-9, the
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features of the extractor 240 are referred to using similar
reference numerals under the "2XX" series of reference
numerals, rather than "1XX" as used in the embodiment
of FIGS. 5 and 6. Accordingly, certain features of the
extractor 240 that were already described above with re-
spect to the extractor 140 of FIGS. 5-6 may be described
in lesser detail, or may not be described at all.

[0032] The extractor 240 may have the similar exterior
shape as extractor 140 to fit within the main column 102
with a top surface 241, a bottom surface 242, and a plu-
rality of side surfaces 243, 244, 245, 246. An opening
247 may extend through at least two side surfaces and
the bottom surface 242. The opening 247 may include a
first guide rail 248, a second guide rail 249, a first side
wall 250 adjacent the first guide rail, a second side wall
251 adjacent the second guide rail, and an upper surface
252 connecting the first guide rail 248 to the second guide
rail 249. The upper surface 252 of the opening may be
rounded and exposed to the exterior. The opening 247
may have a first end 253 and a second end 254, wherein
a first height 255 at the first end 253 may be defined as
a distance perpendicular from the bottom surface 242 of
the extractor 240 to the furthest extent of the upper sur-
face 252 and the second end 254 may have a second
height 256 defined from the bottom surface 242 to the
furthest extent of the second end 254 of the upper surface
252. The bottom surface 242 may further include an an-
gled region 257, such that the angled region 257 angles
upward toward the first end 253 of the opening 247.
[0033] Additionally, the top surfaces of the first guide
rail 248 and the second guide rail 249 may be coplanar
surfaces. The first guide rail 248 may have a height at
the first end 253 of the opening 247 defined as a perpen-
dicular distance from the bottom surface 242 of the ex-
tractor 240 to the furthest extent of the first end 253 of
the first guide rail 248. Similarly, the second end 254 may
have a second height defined as a perpendicular dis-
tance from the bottom surface 242 to the furthest extent
of the second end 254 of the first guide rail 248, wherein
the first height is smaller than the second height. The
guide rails 248, 249 may be linear surfaces and angle in
a direction away from the bottom surface 242. Thus, the
opening 247 may be larger at the first end 253 than at
the second end 254.

[0034] The first side wall 250 adjacent the first guide
rail 248 and the second side wall 251 adjacent the second
guide rail 249 are parallel. Alternatively, the first side wall
250 adjacent the first guide rail 248 and the second side
wall 251 adjacent the second guide rail 249 are angled
toward one another. Also, similar to the extractor 140,
the extractor 240 may have a plurality of holes 258 to
connectthe extractor 240 to the plurality of standoffs 170.
[0035] The various components for the railroad spike
remover 100, such as the main column 102, the bearing
housing 110, the drive shaft 120, the mounting flange
134, the plurality of standoffs 170, and the extractor 140,
240 may be made of a metallic material, preferably a
steel alloy. Alternatively, the components may be made
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of other metallic materials such as iron, aluminum, an
aluminum alloy, titanium, or a titanium alloy.

[0036] The railroad spike remover 100 may be portable
for a single user to move and operate. Thus, the railroad
spike remover 100 may have a weight of less than 50
pounds. In other embodiments of this invention, the rail-
road spike remover 100 and 500 may have a weight of
less than 30 pounds.

[0037] To operate the railroad spike remover 100, a
user may position the railroad spike remover 100 near a
railroad spike 10 and then slide the opening 147 of the
extractor 140 onto the top of the railroad spike 10 such
that the railroad spike 10 is secured in extractor 140. The
user may then position the railroad spike remover 100
over the railroad spike 10. The user then engages the
drive element 127 with the torque wrench 20 and rotates
the drive shaft 120 to raise the mounting flange 134 and
the extractor 140. As the drive shaft 120 is turned, the
extractor 140, along with the railroad spike 10, raises into
the main column 102 until the railroad spike 10isreleased
from the rail tie. Then, the user may reverse the drive
shaft 120 to lower the mounting flange 134 and the ex-
tractor 140 to allow the railroad spike remover 100 to be
ready to remove another railroad spike 10. As was dis-
cussed above, a battery-operated drill-type apparatus or
an air hammer attached to a pneumatic supply could be
utilized in lieu of the torque wrench, thereby engaging
the drive shaft 120 and rotating the drive shaft to move
the drive shaft 120 up and down.

[0038] FIGS. 10-14 show an alternate embodiment for
the extractor 140, 240. For the embodiment of FIGS.
10-14, in the place of the extractor 140, 240, the railroad
spike remover 100 may include an extractor 340 with
moving jaws 342 that are frictionally delayed. The fea-
tures of the extractor 340 are referred to using similar
reference numerals under the "3XX" series of reference
numerals, rather than "1XX" as used in the embodiment
of FIGS. 5 and 6. Accordingly, certain features of the
extractor 340 that were already described above with re-
spect to the extractor 140 of FIGS. 5-6 may be described
in lesser detail, or may not be described at all. The ex-
tractor 340 may be used with similar features of the rail-
road spike remover 100 already described above. 7 FIG.
10 illustrates a side perspective view of an alternate em-
bodiment of the extractor of the rail spike remover of FIG.
1. FIG. 11 illustrates an internal side perspective view of
the extractor and rail spike remover of FIG. 10. FIG. 12
illustrates a close-up view of a bottom portion of the ex-
tractor and rail spike remover of FIG. 10. FIG. 13 illus-
trates a close-up view of the extractor and rail spike re-
mover of FIG. 10. FIG. 14 illustrates a side perspective
view of the extractor of the rail spike remover of FIG. 10.
[0039] As discussed above, the plurality of standoffs
170 connect to an extractor 340. As shown in FIGS.
10-14, the extractor 340 may comprise a claw assembly
extractor. Generally, the claw assembly extractor 340
may be designed to open, close, and grab with the drive
shaft 120 movement the railroad spike at a force as high
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as 19,000 pounds. The claw assembly extractor 340 may
include a pair of jaws 342 that are pivotally connected to
each other by a pivoting pin 344 and a rotating pin 346.
The lower ends 348 of the jaws 342 are configured to
contact and grab the railroad spike 10. The upper mem-
bers 350 of the jaws 342 are pivotally connected to the
mounting flange 134 with the rotating pin 346 or the piv-
oting pin 344 as illustrated in FIG. 15A. When the drive
shaft 120 is pulled upward, the jaws 342 move towards
a grabbing position to grab onto the railroad spike 10.
[0040] The extractor 340 and claw assembly extractor
includes the two jaws 342, a pivoting pin 344, the two
upper members 350, spacer caps, a rotating pin 346, and
a friction assembly. The friction assembly generally in-
cludes a spring and friction caps. The jaws 342 and upper
members 350 form a moveable parallelogram assembly.
The jaws 342 each have a pivot hole 352 which the pivot
pin 344 is located in. The jaws 342 also each have a
rotating section 354 which the rotating pin 346 is located
in. The upper members 350 of the jaws 342 are pivotally
connected to the jaws 342 by their rotating sections 354
and the rotating pins 346. The upper members 350 of
the jaws 342 may be also pivotally connected to the
mounting flange 134 and drive shaft 120 by the pivoting
pin 346.

[0041] The friction assembly functions for keeping the
jaws 342 in an open position as the jaws 342 are moved
from the up position to the home position after a spike
10 has been pulled. Initially, a user places the railroad
spike remover 100 over the spike 10 with the jaws 342
in the open position. When the user begins movement
of the railroad spike remover 100, the drive shaft 120 is
moved upward, pulling the upper members 350 upward
and rotated pulling the upper members 350 of the jaws
342 towards each other. The friction assembly keeps the
centers of the jaws 342 fixed relative to the main column
102 such that the jaws 342 only initially rotate and do not
translate relative to the main column 102. Thus, the lower
ends 348 of the jaws 342 are able to rotate under the
head of the spike 10. Then the jaws 342 are stopped by
the spike 10 from further rotation, the upward movement
of the drive shaft 120 overcomes the frictional forces of
the friction assembly and the jaws 342 translate upward
along the interior of the main column 102 pulling the spike
10 with it. When the user releases the movement of the
railroad spike remover 100, the drive shaft 120 is moved
downward back towards its home position. The friction
assembly initially holds the center of the jaws 342 fixed
relative to the main column 102 such that the jaws 342
only initially rotate and translate to move the jaws 342 to
an open position. As the jaws 342 are opened, the spike
10 is able to be released. The jaws 342 stop rotating and
start translating down the main column 102 when the
back surfaces of the jaws 342 lower ends contact the
opposite interior sides of the main column 102. The lower
ends 348 of the jaws 342 substantially block an area be-
tween the main column 102 and the back surfaces to
prevent the spike 10 from entering this area. After the
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jaws 342 open the downward movement of the drive shaft
moves the jaws 342 downward back to their home posi-
tion while maintaining the jaws 342 in their open position
along this home returning movement.

[0042] The claw assembly extractor and the jaws 342
includes a frictionally-delayed movement that includes
pivoting claws 348 with arms or upper members 350 that
frictionally contact each other and/or the main column
102 when opening and closing the jaws 342. The friction-
ally-delayed moving jaws functions as a means for keep-
ing the jaws in an open position as the jaws 342 are
moved from the up position to the home positions after
a spike 10 has been pulled.

[0043] Additionally, FIGS. 15A-15D illustrate the inter-
changeability of the extractors 140 and 340 for the rail-
road spike remover 100. FIG. 15A illustrates fastening
the mounting flange 134 to the top end of the main column
104 and the bearing housing 110 with the bolts and the
standoffs 170. FIG. 15B illustrates sliding the standoffs
170 (or long bolts) into the extractor 140 (or claw) and
then sliding the sleeves onto the standoffs 170 (or long
bolts). FIG. 15C illustrates the use of spacers installed
onto the extractor 140 (or claw) as needed, which will
adjust the stroke of the railroad spike remover 100 from
4.5t06.5inches. FIG. 15D illustrates sliding the extractor
assembly (or claw assembly) into the main column 102
and tightening the four standoffs 170 (or long bolts) into
the mounting flange 134.

[0044] FIGS. 16A-20C show an alternate embodiment
for a rail spike remover 500. The features of the rail spike
remover 500 are referred to using similar reference nu-
merals under the "5XX" series of reference numerals,
rather than "1XX" or "3XX" as used in the embodiments
of FIG. 1 and 10. Accordingly, certain features of the rail
spike remover 500 that were already described above
with respect to the rail spike remover 100 of FIGS. 1-9
or the rail spike remover 300 of FIGS. 10-15D may be
described in lesser detail, or may not be described at all.
The rail spike remover 500 may be used with similar fea-
tures of the railroad spike remover 100, 300 already de-
scribed above. FIGS. 16A and 16B illustrate perspective
views of an alternate embodiment of the rail spike remov-
er of FIGS. 1 and 10. FIG. 17A illustrates a cross-sec-
tional view along A-A of the rail spike remover of FIGS.
16A and 16B. FIG. 17B illustrates a cross-sectional view
of detail B of the rail spike remover of FIGS. 16A and
16B. FIG. 17C illustrates a cross-sectional view of detail
C of the rail spike remover of FIGS. 16A and 16B. FIG.
17D illustrates a cross-sectional view of detail D of the
rail spike remover of FIGS. 16A and 16B. FIGS. 18A-18C
illustrate perspective views of an upper housing of the
rail spike remover of FIGS. 16A and 16B. FIGS. 19A and
19B illustrate perspective views of a lower housing as-
sembly of the rail spike remover of FIGS. 16A and 16B.
FIGS. 20A-20C illustrate perspective views of a T-handle
assembly of the rail spike remover of FIGS. 16A and 16B.
[0045] The railroad spike remover 500 may comprise
a main housing 502, a bearing housing 510, a plurality
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of standoffs 570, a mounting flange 534, an extractor
540, and a drive shaft 520 attached to a T-handle as-
sembly 580 with a battery-operated drill-type tool 582.
The main housing 502 may have an upper housing 504
and a lower assembly housing 506. The bearing housing
510 may be connected to the upper housing 504 and
have an opening 512 for inserting the drive shaft 520.
The drive shaft 520 may also extend through one or more
bearings 514 secured in the bearing housing 510 by a
cap plate 516.

[0046] As illustrated in FIG. 17A, the drive shaft 520
may have a first end 522 and a second end 524 opposite
the first end 522. Near the first end 522, the drive shaft
520 may extend through an opening in the bearing 514,
through an opening 512 in the bearing housing 510, and
through an opening in the cap plate 516. As further illus-
trated in FIG. 17C, near the second end 524, the drive
shaft 520 may connect to the mounting flange 534. The
drive shaft 520 may be secured to the mounting flange
534 using a nut 537.

[0047] Asillustratedin FIGS.17C and 17D, the plurality
of standoffs 570 may connect to the mounting flange 534
at one end and to a clevis pivot plate 572 on the other
end. The clevis pivot plate 572 may be attached to a
clevis fastener 574 which may then be connected to the
extractor 540 or the claw assembly extractor 540.
[0048] As further illustrated in FIG. 17D, the extractor
540 comprises a claw assembly extractor 540. Generally,
the claw assembly extractor 540 may be designed to
open, close, and grab with the drive shaft 520 movement
the railroad spike at a force as high as 19,000 pounds.
As described above and illustrated for the extractor 340
and FIGS. 10-14, the claw assembly extractor 540 may
include a pair of jaws 542 that are pivotally connected to
each other by a pivoting pin 544 and a rotating pin 546.
The lower ends 548 of the jaws 542 are configured to
contact and grab the railroad spike 10. The upper mem-
bers 550 of the jaws 542 are pivotally connected to the
clevis fastener 574 with the rotating pin 546 or the pivoting
pin 544 as illustrated in FIG. 17D. When the drive shaft
520 is pulled upward, the jaws 542 move towards a grab-
bing position to grab onto the railroad spike 10.

[0049] The claw assembly extractor 540 includes the
two jaws 542, a pivoting pin 544, the two upper members
550, spacer caps, a rotating pin 546, and a friction as-
sembly. Thefriction assembly generally includes a spring
and friction caps. The jaws 542 and upper members 550
form a moveable parallelogram assembly. The jaws 542
each have a pivot hole 552 which the pivot pin 544 is
located in. The jaws 542 also each have arotating section
554 which the rotating pin 546 is located in. The upper
members 550 of the jaws 542 are pivotally connected to
the jaws 542 by their rotating sections 554 and the rotat-
ing pins 546. The upper members 550 of the jaws 542
may be also pivotally connected to the clevis fastener
574 and the clevis pivot plate 572 by the pivoting pin 546.
[0050] The friction assembly functions for keeping the
jaws 542 in an open position as the jaws 342 are moved
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from the up position to the home position after a spike
10 has been pulled. Initially, a user places the railroad
spike remover 100 over the spike 10 with the jaws 542
in an open position. When the user begins rotation of the
drive shaft 520 of the railroad spike remover 500, the
drive shaft 520 is moved upward, pulling the upper mem-
bers 550 upward and rotated pulling the upper members
550 of the jaws 542 towards each other. The friction as-
sembly keeps the centers of the jaws 542 fixed relative
to the main housing 502 such that the jaws 542 only in-
itially rotate and do not translate relative to the main hous-
ing 502. Thus, the lower ends 548 of the jaws 542 are
able to rotate under the head of the spike 10. Then the
jaws 542 are stopped by the spike 10 from further rotation
and the upward movement of the drive shaft 520 over-
comes the frictional forces of the friction assembly and
the jaws 542 translate upward along the interior of the
main housing 502 pulling the spike 10 with it. When the
user releases the movement of the railroad spike remov-
er 100 and rotates the drive shaft 520 downward, the
drive shaft 520 is moved downward back towards its
home position. The friction assembly initially holds the
center of the jaws 542 fixed relative to the main housing
502 such that the jaws 542 only initially rotate and trans-
late to move the jaws 542 to an open position. As the
jaws 542 are opened, the spike 10 is able to be released.
The jaws 542 stop rotating and start translating down the
main housing 502 when the back surfaces of the jaws
542 lower ends contact the opposite interior sides of the
main housing 502. The lower ends 548 of the jaws 542
substantially block an area between the main housing
502 and the back surfaces to prevent the spike 10 from
entering this area. After the jaws 542 open the downward
movement of the drive shaft 520 moves the jaws 542
downward back to their home position while maintaining
the jaws 542 in their open position along this home re-
turning movement.

[0051] The claw assembly extractor 540 and the jaws
542 includes a frictionally-delayed movement that in-
cludes pivoting claws 548 with arms or upper members
550 that frictionally contact each other and/or the main
housing 502 when opening and closing the jaws 542.
The frictionally-delayed moving jaws 542 function as a
means for keeping the jaws 542 in an open position as
the jaws 542 are moved from the up position to the home
positions after a spike 10 has been pulled.

[0052] The main housing 502 may include both an up-
per housing 504 and a lower assembly housing 506. As
illustrated in FIGS. 18A, 18B, 18C, 19A, and 19B, the
upper housing 504 and the lower assembly housing 506
may include a plurality of substantially vertical side walls.
The main housing 502 may have a height of approxi-
mately 24 inches or within a range of 16 to 40 inches or
any height. The upper housing 504 may have a height
of approximately 10 inches or within a range of 6 to 18
inches or any height. The lower assembly housing 506
may have a height of approximately 14 inches or with a
range of 10 to 22 inches or any height. As shown in the
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exemplary embodiment shown in FIGS. 16A-20C, the
main housing 502, the upper housing 504, and the lower
assembly housing 506 may generally have a square
cross-sectional shape. For example as shown in FIGS.
16A-20C, the main housing 502, the upper housing 504,
and the lower assembly housing 506 may have four side
walls. Each side wall may have a width of approximately
3.5 inches or within a range of 3 inches to 4 inches, or
within a range of 2 inches to 6 inches. Additionally, the
upper housing 504 may include a housing handle 508
attached to the upper housing 504. The lower housing
assembly 506 may also include a housing handle without
departing from the invention.

[0053] As shown in FIGS. 16A, 16B, 20A, 20B, and
20C, a T-handle assembly 580 with a battery-operated
drill-type tool 582 may be connected to the drive shaft
520 to rotate the drive shaft 520. The first end 522 of the
drive shaft 520 may have a drive element 527 to allow a
user to engage the drive shaft 520 with the T-handle as-
sembly 580 and the battery-operated drill-type tool 582,
such as a high-impact torque wrench or similar device to
rotate the drive shaft 520. The battery-operated drill-type
tool 582 may include a rechargeable battery pack 583.
The drive element 527 may have a hexagonal shape to
be engaged by a standard hexagonal high impact socket
592 on the T-handle assembly 580. The standard hex-
agonal socket may be 0.5 inches or larger. A battery-
operated drill-type apparatus or an air hammer attached
to a pneumatic supply could be utilized as the rotating
tool, thereby engaging the drive shaft 520 and rotating
the drive shaft 520 to move the drive shaft 520 up and
down. The T-handle assembly 580 may also allow the
battery-operated drill-type tool 582 to be easily removed
by a user and removed for storage.

[0054] As illustrated in FIGS. 20A, 20B, and 20C, the
T-handle assembly 580 may include a drill face plate 596
to hold the battery-operated drill-type tool 582. The drill
face plate 596 may be connected to a handle plate 594
extending perpendicular to the drill face plate 596. A han-
dle 586 may be extend perpendicular and be connected
to the handle plate 594. A handle grip 588 may surround
the handle 586 and may be made of a foam material.
One or more fastening straps 590 and one or more side
plates 584 may be utilized to connect the T-handle as-
sembly 580 to the main housing 502 and specifically to
the upper housing 504. The one or more fastening strips
590 may be designed to be quick-connect straps to quick-
ly disconnect the battery-operated drill-type tool 582 from
the main housing 502 and upper housing 504 of the rail-
road spike remover 500. The one or more side plates
may extend from and connect to the drill face plate 596.
The one or more straps 590 may surround and secure
the battery-operated drill-type tool 582 to the drill face
plate 596, thereby securing the T-handle assembly 580
to the main housing 502. Additionally, the battery-oper-
ated drill-type tool 582 may be attached to an impact
socket 592 which then connects to the drive element 527
of the drive shaft 520. The battery-operated drill-type tool
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582 may be other similar tools, such as electronic, pneu-
matic, or other such drill-type tools that will perform sim-
ilar functionality as a battery-operated drill-type tool 582.
[0055] Inanotherembodimentofthe presentinvention,
as illustrated in FIGS. 21A and 21B, the T-handle assem-
bly 580 may include a drill guard structure 598. The drill
guard structure 598 may be connected to the T-handle
assembly 580 and provide a guard for the battery-oper-
ated drill-type tool 582. The drill guard structure 598 may
include a case over the battery-operated drill-type tool
582 while allowing the user to hole the battery-operated
drill-type tool 582. The drill guard structure 598 may in-
clude side panels that extend the length of the battery-
operated drill-type tool 582 and a back panel that covers
the battery area. The drill guard structure 598 may also
include front panels that cover the rotating section of the
battery-operated drill-type tool 582.

[0056] The plurality of standoffs 570 may be hollow
tubes that connect at a first end to a mounting flange 534
and a second end of connected to a clevis pivot plate
572. The clevis pivot plate 572 may be attached to a
clevis fastener 574 which is then connected to the claw
assembly extractor 540. Each standoff 570 may have
internal threads such that they may be releasably con-
nected using a threaded fastener on the clevis pivot plate
572. Alternatively, the plurality of standoffs 570 may be
integrally joined to the either the mounting flange 534 or
the clevis pivot plate 572 or both. Each standoff 570 may
be approximately 7 inches long or within a range of 5
inches to 9 inches or within a range of 3 inches to 12
inches. Each of the standoffs 570 may be the same
length, but depending on the shape of the either the
mounting flange 534, the clevis pivot plate 572, or the
extractor 540, each of the standoffs 570 may have dif-
ferent lengths.

[0057] The various components for the railroad spike
remover 500, such as the main housing 502, the bearing
housing 510, the drive shaft 520, the mounting flange
534, the plurality of standoffs 570, the T-handle assembly
580, and the claw assembly extractor 540 may be made
of a metallic material, preferably a steel alloy. Alterna-
tively, the components may be made of other metallic
materials such as iron, aluminum, an aluminum alloy,
titanium, or a titanium alloy.

[0058] Inanotherembodimentofthe presentinvention,
as illustrated in FIG. 22, the rail spike remover 100, 500
may include a quick attachment that allows the rail spike
remover to be either a spike puller or a spike driver. The
rail spike remover 100, 500 may also include rail spike
driver 180 that can be interchangeable with any of the
extractor 140, extractor 340, or the claw assembly ex-
tractor 540. For example, the rail spike driver 180 may
be quickly interchanged with the claw assembly extractor
540 by removing the clevis pivot plate 572 and attaching
the rail spike driver 180 to the plurality of standoffs 570.
Additionally, and similarly, the rail spike driver 180 may
be interchanged with extractor 140 and the extractor 340.
The rail spike driver 180 may be utilized
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[0059] Inanotherembodimentofthe presentinvention,
as illustrated in FIG. 23, the rail spike remover 100, 500
may include a leveling block 190 for use with the rail spike
remover of FIGS. 1, 10, 16A, and 16B. The leveling block
190 may be located on one side of the bottom footer of
the second end 106 of the main column 102 or the lower
assembly housing 506 of the main housing 502 of the
rail spike remover 100, 500. As illustrated in FIG. 23, the
leveling block 190 may be rectangular in shape. The lev-
eling block 190 may be utilized to help level the rail spike
remover 100, 500 when removing railroad spikes. Addi-
tionally, the leveling block 190 may be utilized to help
remove the rails flanged angle when pulling railroad
spikes.

CONCLUSION

[0060] Whilethe invention has been described in detail
in terms of specific examples including presently pre-
ferred modes of carrying out the invention, those skilled
in the art will appreciate that there are numerous varia-
tions and permutations of the above described systems
and methods.

Claims

1. A portable apparatus for removing a railroad spike
from a rail tie, the apparatus comprising:

a main housing that includes an upper housing
and a lower housing, wherein the upper housing
includes a bearing housing that contains one or
more bearings;

a drive shaft connected to the main housing and
a mounting flange, the drive shaft extending
through the one or more bearings and an open-
ing in the bearing housing; and

a plurality of standoffs with a first end and a sec-
ond end, with the first end of the plurality of
standoffs connected to the mounting flange and
the second end of the plurality of standoffs con-
nected to a clevis pivot plate with a clevis fas-
tener that is connected to a claw assembly ex-
tractor,

wherein the claw assembly extractor includes a
pair of jaw members that are pivotally connected
to each other by a pivoting pin and a rotating
pin, and further wherein each jaw member in-
cludes a lower end and a pair of upper members
interlocked with each other, the lower end con-
figured to contact and secure a railroad spike
and the pair of upper members pivotally con-
nected to the clevis fastener with the rotating pin,
wherein when the drive shaft is rotated, the claw
assembly extractor and the mounting flange
moves inside the main housing in a vertical di-
rection to extract the railroad spike from the rail
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10

tie.

The apparatus of claim 1, wherein the claw assembly
extractor includes a friction assembly that includes
a spring and one or more friction caps to keep the
jaws in an open position as the jaws are moved from
an up position to a home position after a railroad
spike has been pulled.

The apparatus of claim 1 or claim 2, further including
a T-handle assembly to hold a battery-operated drill-
type tool that connects to the drive shaft.

The apparatus of claim 3, wherein the T-handle as-
sembly includes one or more fastening straps and
one or more side plates to connect the T-handle as-
sembly to the main housing.

A portable apparatus for removing a railroad spike
from a rail tie, the apparatus comprising:

a main housing that includes an upper housing
and a lower housing, wherein the upper housing
includes a bearing housing that contains one or
more bearings;

a drive shaft connected to the main housing and
a mounting flange, the drive shaft extending
through the one or more bearings and an open-
ing in the bearing housing;

a T-handle assembly to hold a battery-operated
drill-type tool that connects to the drive shaft,
wherein the T-handle assembly includes one or
more fastening straps and one or more side
plates to connect the T-handle assembly to the
main housing; and

a plurality of standoffs with a first end and a sec-
ond end, with the first end of the plurality of
standoffs connected to the mounting flange and
the second end of the plurality of standoffs con-
nected to a clevis pivot plate with a clevis fas-
tener that is connected to a claw assembly ex-
tractor,

wherein the claw assembly extractor includes a
pair of jaw members that are pivotally connected
to each other by a pivoting pin and a rotating
pin, and further wherein each jaw member in-
cludes alower end and a pair of upper members
interlocked with each other, the lower ends con-
figured to contact and secure a railroad spike
and the pair of upper members pivotally con-
nected to the clevis fastener with the rotating
pin, and further wherein the claw assembly ex-
tractor includes a friction assembly that includes
a spring and one or more friction caps to keep
the jaws in an open position as the jaws are
moved from an up position to a home position
after a railroad spike has been pulled,

wherein when the drive shaftis rotated, the claw
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assembly extractor and the mounting flange
moves inside the main housing in a vertical di-
rection to extract the railroad spike from the rail
tie.

The apparatus of any preceding claim, wherein the
drive shafthas afirst end, and a second end, wherein
the first end includes a drive element and the second
end includes threaded portion.

The apparatus of any preceding claim, wherein the
plurality of standoffs are hollow tubes with a length
of between 7.5 cm and 30 cm (3 and 12 inches).

The apparatus of any preceding claim, wherein the
bearing housing is integrally joined to the main hous-

ing.

The apparatus of any preceding claim, wherein when
the drive shaft is pulled upward, the pair of jaws move
towards a grabbing position to grab onto the railroad
spike.

The apparatus of any preceding claim, wherein each
of the interlocked upper members include a rotating
section in which the rotating pin is located.

The apparatus of any of claims 3 to 10, wherein the
battery-operated drill-type tool includes an impact
socket that connects to a drive element of the drive
shaft.

The apparatus of any of claims 3 to 11, wherein the
T-handle assembly includes a handle plate with a
handle and a handle grip that surrounds the handle.

The apparatus of any preceding claim, wherein the
portable apparatus weighs less than 30 pounds.

The apparatus of any preceding claim, furtherinclud-
ing a rail spike driver for driving the railroad spike
into the rail tie, wherein the rail spike driver is inter-
changeable with the claw assembly extractor by re-
moving the clevis pivot plate and attaching the rail
spike driver to the plurality of standoffs.

The apparatus of any preceding claim, furtherinclud-
ing a rectangular leveling block located on a side of
a bottom footer of the lower housing of the main
housing, wherein the leveling block is utilized to level
the main housing and the rail spike remover when
removing railroad spike.

10

15

20

25

30

35

40

45

50

55

1"

20



120

EP 3 677 725 A1

12

—109




EP 3 677 725 A1

! \-110
100 104
102
-
108~_ |
~ L1
106~
w—"

13



EP 3 677 725 A1

f© | ©\

120_,/\@ i @/ 116
N L\
*-4—! \127

14



EP 3 677 725 A1

— =133
//—127
n 131
132
116
IR 130
13 EB== == 110
=0\
—— N
'e
112 .
102
128
136 '
T—134
108~ 137
’ ‘ - 124
170~ ST
sl
g
I p—0
| Ny - NN ' 1.-106
47— —™ -~—129

FIG. 4

15



EP 3 677 725 A1

149

"<3 /141
- 7
58
s—1 O o8
155
145—— _ o
53— | T
150 ——— 1

16



EP 3 677 725 A1

M
Mo
25— / \ .
o o]
45~ - e
sty NG, "
\1I /k ~/
246 J 248) 253 2 FG.7

243

242 959 247 251 249 HGB

255

l 5

/ N '

s
250 FIG. 9

17



EP 3 677 725 A1

N

18



EP 3 677 725 A1

FIG. 11

19



EP 3 677 725 A1

FIG. 12

20



EP 3 677 725 A1

e s
/ [ e IR

s e , 1\,\\«%\ x&\\.ﬁ.\‘

—

L ) R 4
7 H i \ - 8
| | LR e ITT .
i ’ </ .
f e H
Bt .
! -
m i

FIG. 13

21



FIG. 14



EP 3 677 725 A1

——102

FIG. 15A

23



EP 3 677 725 A1

FIG. 15B

FIG. 15C

24



EP 3 677 725 A1

o
(=]
o

FIG. 15D

25



500

EP 3 677 725 A1

- \

N

508

FIG. 16A

26

I———» 17A 580

E"@?J / 584
L,

504

\

506

@6

\

@®

e

S

Detail
@@ 17D

®@ e 540

|—> 17A



EP 3 677 725 A1

500

508

540

FIG. 16B

27



EP 3 677 725 A1

N

X

527

A

510

534

LT

537

570

Y

X

Detail
17B

{

Detail
17C

580

592

504

524

3 / 506
W /
»
570

572

540

FIG. 17A

28

574



592 ™
\ 1

A

'

527 \~§

516

\

514

\

/510

L
.
0

/ ' ' , | 504
512/ ' ’//
/ ’ k

; ’l
502 \
520

FIG. 17B



EP 3 677 725 A1

520

570

/ 524

FIG. 17C

30



570

/

EP 3 677 725 A1

550

> \

540

570
=

/ 572

574

e 550

e 554

544

542

e 548

FIG. 17D

31



EP 3 677 725 A1

504

FIG. 18A

32



EP 3 677 725 A1

- \

FIG. 18B

33



504

EP 3 677 725 A1

FIG. 18C

34




EP 3 677 725 A1

FIG. 19A

35



EP 3 677 725 A1

506 :

© @

© ©

0@

FIG. 19B

36




FIG. 20A



EP 3 677 725 A1

580
590
582 588
V4
o ™ W
586
583 594
T — 502
121
il
”
O O
584

FIG. 20B

38



EP 3 677 725 A1

588

594

— 502

FIG. 20C

39



EP 3 677 725 A1

FIG. 21A

40



EP 3 677 725 A1

580

598

598

598

582

.
.

33{@;% {s ‘
L

.

.
.
L

i

FIG. 21B °%8

41



EP 3 677 725 A1

I
2N
Interchangeable
J,ﬂ’"ﬂfﬁ
T
s /
180

Driver

Claw for Puller

FIG. 22

42



EP 3 677 725 A1

102
—

/106

190

FIG. 23

43



10

15

20

25

30

35

40

45

50

55

Européisches
Patentamt
European
Patent Office
Office européen

des brevets

[

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

EP 3 677 725 A1

Application Number

EP 20 15 0387

DOCUMENTS CONSIDERED TO BE RELEVANT

Category

Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE

of relevant passages

to claim

APPLICATION (IPC)

A

EP 3 255 207 Al (RAILSERVE INC [US])

13 December 2017 (2017-12-13)

* column 5, paragraph [0017] - column 8,
paragraph [0028]; claims 1-12; figures 1-9
*

EP 1 041 203 Al (FRAMATOME CONNECTORS INT
[FR]) 4 October 2000 (2000-10-04)

* column 3, paragraph [0012] - column 5,
paragraph [0018]; figures 1-6 *

US 6 113 073 A (LEFAVOUR JOHN DAVID [US]
ET AL) 5 September 2000 (2000-09-05)

* column 2, line 45 - column 5, line 27;
figures 1-6 *

DE 520 526 C (INGERSOLL RAND CO)

12 March 1931 (1931-03-12)

* page 1, line 29 - page 2, line 92;
figures 1-5 *

1-15

1-15

1-15

1-15

INV.
E01B29/26
B25C11/00

TECHNICAL FIELDS
SEARCHED (IPC)

EO1B

B25B

B25C
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 24 April 2020 Fernandez, Eva

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document

44




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 3 677 725 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 20 15 0387

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

24-04-2020
Patent document Publication Patent family Publication

cited in search report date member(s) date

EP 3255207 Al 13-12-2017  CA 2969795 Al 07-12-2017
DK 3255207 T3 16-03-2020
EP 3255207 Al 13-12-2017
EP 3653790 Al 20-05-2020
US 2017350078 Al 07-12-2017

EP 1041203 Al 04-10-2000 BR 0001469 A 10-10-2000
CN 1268601 A 04-10-2000
EP 1041203 Al 04-10-2000

US 6113073 A 05-09-2000  NONE

DE 520526 C 12-03-1931  NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

45



EP 3 677 725 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

e US 73412520 [0001] * US 17590016 [0001]
 US 62788925 [0001]

46



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

