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57 ABSTRACT

A barrier such as a fence is formed by welding conductive
upright members to conductive U-shaped rails by a projec-
tion resistance welding process. The rail includes at least one
weld-forming region which projects within the rail channel,
and may be formed wither as a ridge, or as a longitudinally
spaced series of nipple-shaped projections. The upright
member is transversely positioned within the rail channel in
contact with the weld-forming region. A welding current
transmitted between the upright member and the rail causes
the weld-forming region to at least partially melt and form
a weld within the rail channel.
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BARRIER FORMED BY RESISTANCE
PROJECTION WELDING

FIELD OF THE INVENTION

[0001] The present invention relates generally to barriers
to pedestrians or vehicles, and more particularly to fences
and fence components assembled by a resistance projection
welding process.

SUMMARY OF THE INVENTION

[0002] The present invention comprises a barrier formed
from at least one elongate rail and at least one vertical
upright member. The rail is characterized by a flat web and
a pair of opposed side walls which extend from the web to
define a rail channel. A weld-forming region which projects
within the rail channel is formed in at least one of the side
walls. The upright member is partially situated within the
rail channel and is secured to the rail by a weld. The weld
is formed within the rail channel at the weld-forming region,
between the side wall and the upright member.

[0003] The invention further comprises a method of
assembling a barrier from at least one conductive upright
member and at least one elongate conductive rail. The rail is
characterized by a flat web and a pair of opposed side walls
which extend from the web to define a rail channel. A
weld-forming region which projects within the rail channel
is formed in at least one of the side walls. The upright
member is transversely positioned within the rail channel
such that it contacts the weld-forming region. The upright
member is contacted with an electrode having a first polarity,
while the rail is contacted with an electrode having a second
polarity opposed to the first polarity. A welding current is
transmitted between the rail-contacting electrode and the
upright member-contacting electrode to cause the weld-
forming region to form a weld within the rail channel. This
weld joins the upright member to the rail.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] FIG. 1 is a front elevational view of a section of
fence embodying the present invention, showing a panel
supported between a pair of adjacent posts. The supporting
terrain is shown in cross section.

[0005] FIG. 2 is an enlarged and detailed front elevational
view of one of the rails forming the panel shown in FIG. 1,
prior to its assembly into the panel.

[0006] FIG. 3 is a cross-sectional view of the rail shown
in FIG. 3, taken along line 3-3.

[0007] FIG. 4is a top plan view of the rail shown in FIGS.
2 and 3, taken along line 4-4.

[0008] FIG. 5 is cross-sectional view of the rail and
upright member of the fence shown in FIG. 2 in a partially
assembled state, prior to welding.

[0009] FIG. 6 is cross-sectional view of the rail and
upright member shown in FIG. 6, in assembled form after
welding has taken place.

[0010] FIG. 7 is a front elevational view of a section of
another type of fence embodying the present invention,
showing a panel supported between a pair of adjacent posts.
The supporting terrain is shown in cross section.

Feb. 3, 2005

[0011] FIG. 8 is a top plan view of the upper rail of the
panel shown in FIG. 7, taken along line 8-8.

[0012] FIG. 9 is cross-sectional view of the assembled rail
and upright member of the fence shown in FIGS. 7 and 8,
after welding has taken place, taken along line 9-9.

[0013] FIG. 10 is an enlarged and detailed front eleva-
tional view of another embodiment of the rail of the present
invention, prior to its assembly into a fence or panel.

DETAILED DESCRIPTION OF THE
INVENTION

[0014] The present invention comprises a barrier, such as
a fence, balustrade, or gate, formed from at least one, and
preferably a plurality of, elongate rails, and at least one, and
preferably a plurality, of upright members. FIG. 1 shows the
barrier of the present invention as embodied in a fence,
generally designated by reference numeral 10.

[0015] The fence 10 preferably comprises a plurality of
spaced vertical posts 12, preferably identical in construction,
each of which is securely anchored at its base into a substrate
14, such as the ground, or an underground mass of concrete.
The posts 12 are situated along the boundary of the area to
be enclosed by the fence 10, with a post spacing which is
adequate to impart strength to the fence 10 and to securely
anchor other fence components. In the FIG. 1 embodiment,
a post separation distance of 8 feet would be typical.

[0016] Each post 12 is preferably formed from a strong
and durable material, such as sheet steel or aluminum. In a
preferred embodiment of the present invention, the sheet
used to form the post 12 is characterized by a thickness of
0.059 inches. In order to enhance its resistance to corrosion,
the sheet is preferably subjected to a pre-galvanizing treat-
ment. The pre-galvanized sheet is then subjected to a cold
rolling process to form the rail into a tubular configuration,
preferably having a rectangular cross-section. Alternately,
the post may be formed with a circular cross-section. After
cold rolling is complete, a polyester powder coating is
preferably provided in order to further enhance corrosion
resistance of the post 12.

[0017] With continued reference to FIG. 1, the fence 10
may be formed from a plurality of panels 16, each of which
is supported by, and extends between, an adjacent pair of
posts 12. Each panel 16 is formed from at least one rail-18,
and at least one upright member 20. More preferably, each
panel 16 is formed from a plurality of spaced and parallel
rails 18, and a plurality of spaced and parallel upright
members 20, such as the pickets shown in FIG. 1. The
upright members 20 forming each panel 16 preferably
extend in substantially perpendicular relationship to the rails
18 forming that panel.

[0018] While any number of rails may be provided for
each panel 16, either two rails, as shown in FIG. 1, or three
rails, as shown in FIG. 7, are preferred. The number of
upright members 20 provided for each panel 16 should be
sufficiently great to assure that the separation distance
between adjacent upright members 20, or between a post 12
and an adjacent upright member 20, will not permit an
intruder to travel between them. For example, in a panel to
be installed between posts which are separated by an 8-foot
distance, twenty-one upright members may be provided,
with a uniform separation distance of 4.334 inches.
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[0019] As best shown in FIGS. 2, 3 and 4, each rail 18 is
characterized by an elongate flat web 22 and a pair of
opposed side walls 24 and 26 which extend from the web 22.
The web 22 and side walls 24 and 26 collectively define a
U-shaped rail channel 28. The length of each rail 18 should
be sufficient to fully span the distance between the adjacent
of pair of posts 12 which will support that rail, or support the
panel 16 into which the rail will be incorporated.

[0020] Each rail 18 is preferably formed from a strong,
durable and conductive material, such as a sheet steel or
aluminum. In a preferred embodiment of the present inven-
tion, the sheet is characterized by a thickness of 0.075
inches. In order to enhance its resistance to corrosion, the
sheet is preferably subjected to a pre-galvanizing treatment.
The pre-galvanized sheet is then subjected to a cold rolling
process to produce the cross-sectional shape shown in FIG.
3.

[0021] At least one, and preferably both, of the side walls
24 and 26 include a weld-forming region 30 which projects
within the rail channel 28. In the embodiment of the rail 18
shown in FIGS. 2, 3 and 4, a weld-forming region has been
formed in each side wall. Each weld-forming region 30 may
comprises a longitudinal ridge which extends along at least
a portion of the length of its respective side wall, preferably
in substantially parallel relationship to the longitudinal axis
of the rail 18. More preferably, each ridge extends continu-
ously along substantially the entire length of its associated
side wall.

[0022] When the weld-forming regions comprise ridges,
they are preferably formed during the cold rolling process.
One or more continuous longitudinal scores 32 are prefer-
ably formed in the surface of the sheet which will not define
the rail channel 28. These scores 32 cause ridges to protrude
from the opposite surface of the sheet. When that surface is
formed into the rail channel 28 by the cold rolling process,
each of the protrusions will define an elongate ridge which
projects within the; rail channel 28 and comprises a weld-
forming region 30, as shown in FIG. 2.

[0023] The dimensions of each weld-forming region 30
should be selected so that the region can effectively con-
centrate a welding current flow. When the rail 18 is formed
from a sheet having a thickness of 0.075 inches, a preferred
height for the weld-forming region 30, with respect to its
associated side wall, is 0.035 inches. A preferred width for
the weld-forming region 30 is 0.143 inches. A pointed and
or angular profile for the weld-forming region 30 is pre-
ferred.

[0024] Opposed and aligned fastener openings 34 are
formed at each of the side walls 24 and 26, preferably at each
of the opposite ends of the rail 18. A plurality of longitudi-
nally spaced top openings 36 are preferably also formed in
the web 22 of at least one of the rails 18, more preferably in
all of the rails 18, with the possible exception of the
uppermost rail 18. In the embodiment shown in FIGS. 1-4,
top openings 36 are formed in all of the rails 18. Preferably,
the fastener openings 34 and top openings 36 are formed by
punching from the sheet used to form the rail 18, before that
sheet undergoes the cold rolling process used to form the rail
18. The top openings should be characterized by identical
size and shape, which preferably is rectangular.

[0025] Each upright member 20 is preferably formed from
a strong, durable and conductive material, such as sheet steel
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or aluminum. In a preferred embodiment of the present
invention, the sheet used to form the upright member 20 is
characterized by a thickness of 0.040 inches. In order to
enhance its resistance to corrosion, this sheet is preferably
subjected to a pre-galvanizing treatment. The pre-galvanized
sheet is then subjected to a cold rolling process to form the
upright member into a tubular configuration, preferably
having a rectangular cross-section.

[0026] Each of the upright members 20 is preferably sized
to be closely but clearingly received within the rail channel
28 of each rail 18, and to be closely but clearingly received
through any top openings 36 formed in any of the rails 18 to
which it will be attached. As shown in FIG. 1, the vertical
height of each upright member 20 is preferably approxi-
mately equal to the above-ground vertical height of the posts
12. In the embodiment shown in FIG. 1, each upright
member 20 is characterized by a substantially straight-line
longitudinal axis. Alternately, each upright member may be
characterized by a longitudinal axis having a lower portion
which is straight, in the area of the point or points of
attachment to the rail 18, and an upper portion which bends
or curves away from the straight lower portion. When a
plurality of upright members 20 are provided, they are
preferably identical.

[0027] As shown in FIG. 5, an upright member 20 is
secured to a rail 18 by transversely positioning the upright
member 20 within the rail channel 28, such that the upright
member 20 is partially situated within the rail channel 28 in
the desired position relative to the rail 18. In this position,
the upright member 20 will ordinarily extend longitudinally
in substantially perpendicular relationship to the rail 18.

[0028] While positioned within the rail channel 28 as
described above, the upright member 20 should contact at
least one, and preferably an opposed pair, of the weld-
forming regions 30 formed in the rail 18. When the rail 18
to which upright member 20 is to be secured includes top
openings 36, as in FIG. 5, the upright member 20 should
extended through a corresponding top opening 36 so as to
fully traverse the rail channel 28.

[0029] In the next stage of assembly, the upright member
20 is contacted with a first electrode (not shown) having a
first polarity, and the rail 18 is contacted with a second
electrode (not shown) having a second polarity opposed to
the first polarity. Preferably, the point of contact for each
electrode is near the weld-forming regions 30. A welding
current is then transmitted between the rail-contacting elec-
trode and the upright member-contacting electrode.

[0030] The welding current is of sufficient of magnitude,
and applied for sufficient time, so that the electrical resis-
tance of the rail 18 causes each of the weld-forming regions
30 contacting the upright member 20 to heat up and at least
partially melt. Current flow is then terminated, and the
melted portions of the weld-forming regions cool to form
welds 38, as shown in FIG. 6. In order to enhance the
strength of the welds, the rail 18 is preferably compressed
during the periods of current flow and cooling, such that
each of the weld-forming regions 30 is pressed against
upright member 20. The compressive force is preferably
applied by the electrodes.

[0031] Each of the resulting welds 38 is situated within the
rail channel 28 and joins the upright member 20 to the rail
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18, resulting in a upright member-rail assembly. When the
upright member 20 contacts an opposed pair of weld-
forming regions 30, as shown in FIG. 6 an opposed pair of
welds 38 is formed within the rail channel 28.

[0032] The source of the welding current is preferably a
direct current inverter power supply, such as the model
IS-471B, manufactured by Unitek Myachi Corporation of
Monrovia, Calif. Such a power supply converts commercial
alternating current into a high frequency direct current
which is fed via a transformer to electrodes in a welding
head. In one preferred embodiment, a weld current of 22,000
amperes and a frequency of 1000 Hertz is used to form the
welds. Preferably 2 cycles of such a current is used to form
each weld.

[0033] Additional rails 18 and upright members 20 may be
attached to the welded upright member-rail assembly by
repeating the steps described above, until a fence panel 16
has been formed. In each such instance, an upright member
20 will be transversely positioned within the rail channel 28
of the rail 18 to which it is to be secured, so that it contacts
at least one, and preferably both, of the weld-forming
regions 30. The upright member 20 is contacted with an
electrode having a first polarity, and the rail 18 is contacted
with an electrode having a second polarity opposed to the
first polarity. While the rail 18 is undergoing compression as
described above, a welding current is transmitted between
the two electrodes to cause the weld-forming region to form
a weld 38 within the rail channel 28 which joins the upright
member 20 to the rail 18. After each panel 16 is assembled
as described, it is preferably provided with a polyester
powder coating in order to enhance its resistance to corro-
sion.

[0034] The welding steps required to assembled a panel 16
from rails 18 and upright members 20 may be performed in
succession, or some or all of these steps may be performed
simultaneously, preferably using a separate pair of elec-
trodes to form each weld. For example, with the panel 16
shown in FIG. 1, seven adjacent upright members 20 may
be welded simultaneously to both the upper and lower rails
18. In the case of a panel formed from twenty-one upright
members 20, as in FIG. 1, the assembly process would entail
three sequential welding steps, commencing from one end of
the panel and proceeding to the other, with fourteen simul-
taneous welds being formed in each such step.

[0035] The welding steps required to form a panel 16 may
advantageously be performed with automated equipment,
such as a press-type welding machine. Such a welding
machine may comprise one or more welding heads, each of
which contains first and second electrodes which can respec-
tively contact an upright member 20 and an associated rail
18. While current flows between the first and second elec-
trodes, the welding machine simultaneously pressurizes the
joint between the upright member 20 and rail 18. When the
head is retracted, the partially assembled panel may be
repositioned, so that another weld or group of welds may be
formed.

[0036] With the resistance projection welding assembly
method of the present invention, the welds used to assemble
each panel 16 are formed internally within the rail channels
28. The exterior surfaces of the panel 16 of the present
invention accordingly do not display any of the visible
blemishes and marks which are characteristic of other
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assembly methods, such as those involving other types of
welding. In addition to its role as a weld-forming region 30
within the rail channel 28, the longitudinal ridge formed in
each rail 18 also enhances the strength of the rail 18.

[0037] As best shown in FIG. 1, each panel 16 is sup-
ported from an adjacent pair of posts 12 by a plurality of
brackets 40, each of which is mounted on a post 12. Each
bracket 40 includes fastener openings (not shown) which
may be aligned with corresponding fastener openings 34
formed in each end of each rail 18. A fastener 42 is inserted
through aligned openings and secured in place by a holder
(not shown), such as a nut or collar. In order to maintain the
rails 18 of adjacent panels in end-to-end alignment, more
than one bracket 40 may be installed at same vertical
position on the post 12.

[0038] When the panel 36 is installed as a fence 10, each
rail 18 of the assembled fence 10 is supported at opposite
ends by brackets 40 mounted on an adjacent pair of posts 12.
Each rail 18 is disposed such that the channels 28 open
downwardly and the side walls 24 and 26 extend substan-
tially vertically. Within each panel 16, the incline of the rails
18 with respect to horizontal should substantially equal the
incline of the terrain 44 on which pair of posts 12 supporting
that panel are installed. Thus, when the fence 10 is posi-
tioned on horizontal terrain, as shown in FIG. 1, the rails 18
will be disposed substantially horizontally.

[0039] Because top openings 36 are formed in each of the
rails 18 comprising the panel 16 in the embodiment of
FIGS. 1-6, each of the upright members 20 projects above
the highest rail and below the lowest rail of the panel. The
upper end of each upright member 20 may be formed into a
pointed or sharpened configuration which will deter and
hinder climbing, such as a spear or spike. Alternately,
upright members 20 having round or flat tops may be used.
The lower end of each upright member 20 is preferably
situated no more than a small distance above the terrain 44
supporting the fence 10, in order to prevent an intruder from
traversing the gap between the base of the upright member
20 and the terrain 44.

[0040] FIG. 7 shows another embodiment of the barrier of
the present invention, comprising a fence 50 formed from a
plurality of panels 52, each of which is supported by, and
extends between, an adjacent pair of posts 54. Each of the
panels 52 is formed from three rails: an upper rail 54, and
two lower rails 56 and 58. The lower rails 56 and 58 are
identical to the rail 18 described with reference to embodi-
ment of FIGS. 1-6.

[0041] With reference to FIGS. 8 and 9, the upper rail 54
forming each panel 52 is identical to the lower rails 56 and
58, except that no openings are formed in its web 60. The
upright members 62 forming each panel 52 accordingly
cannot extend through the web 60 of the upper rail 56, and
accordingly do not project above the upper rail, as illustrated
in FIG. 7. Instead each upright member 62 comprising the
panel 52 terminates at its upper end within the rail channel
64 of the upper rail 56, preferably in abutment with the web
60. Aside from the differences just noted, the fence 50,
panels 52, and their respective components and methods of
assembly, are identical to those described with reference to
the embodiment of FIG. 1-6.

[0042] FIG. 10 shows another embodiment of the rail of
the present invention, generally designated by reference
numeral 70. The rail 70 is identical to the rail 18 described
with reference to FIGS. 1 through 6, except that the
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weld-forming region comprises at least one, and preferably
a plurality of longitudinally spaced nipple-shaped projec-
tions, rather than a continuous ridge. The cross-sectional
profile of each of these nipple-shaped projections, which are
preferably axially symmetrical, is the same as the cross-
sectional profile of the weld-forming region 30 shown in
FIG. 3. The preferred width and height of the projection are
likewise the same as described with reference to FIG. 3.

[0043] Preferably, a weld-forming region comprising a
plurality of longitudinally spaced nipple-shaped projections
is formed in each of the side walls 72 of the rail 70.
Projections formed in the respective side walls may be
arranged in direct face-to-face to opposition, or the projec-
tions may be arranged in alternation, such that a projection
on one side wall is disposed opposite a gap between adjacent
projections in the other side wall.

[0044] The rail 70 is preferably formed from the same
materials, and by substantially the same cold rolling process
as described with reference to the rail 18. The only differ-
ence in the manufacturing process for the rail 70 is that no
scores are impressed on the sheet during the cold rolling
process, so that no ridges are formed within the rail channel.
Instead, a plurality of longitudinally spaced dimple-shaped
indentations 74 are formed on the sheet used to form the rail
70, preferably before commencement of the cold rolling
process. If the rail 70 includes more than one weld-forming
region, then a set of longitudinally spaced indentations will
be formed for each such region to be formed.

[0045] The dimple-shaped indentations should be formed
in the surface of the sheet which will not define the rail
channel, preferably by a press punch. These dimple-shaped
indentations 74 cause nipple-shaped projection to protrude
from the opposite surface of the sheet. When that surface is
formed into the rail channel by the cold rolling process, each
of these protrusions will define a nipple-shaped projection
which projects within the rail channel and comprises a
weld-forming region. The resulting rail 70 may be used, with
or without top openings in the web, in any of the barriers of
the present invention, such as panels 16 and 52, and fences
10 and 50.

[0046] While the present invention has been described
with reference to fences, and methods for their assembly, it
should be understood that the invention is equally adaptable
to any barrier formed from one or more rails and one or more
upright member. Other types of barriers which can be
formed in accordance with the present invention include
balustrades, hand rail systems, guard rail systems, and gates.
When the barrier of the present incorporates a hand rail, the
upper rail of the preferably includes no top openings, so that
the upper rail presents a smooth and regular surface suitable
for gripping by a hand.

[0047] Changes may be made in the construction, opera-
tion and arrangement of the various parts, elements, steps
and procedures described herein without departing from the
spirit and scope of the invention as defined in the following
claims.

1-35. (cancelled).

36. A barrier comprising:

at least one elongate rail, comprising:
an elongate web; and

a pair of opposed first and second side walls depending
from the web to define a rail channel, the first side
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wall having a first surface contiguous to the rail
channel and an opposed second surface having an
indentation formed therein; and

at least one upright member disposed in transverse rela-
tionship to the rail and secured to the rail by at least one
weld formed between the upright member and the first
surface of the first side wall at a position immediately
opposite the indentation in its second surface.

37. The barrier of claim 36 in which the rail and upright
member are each formed from a conductive material.

38. The barrier of claim 37 in which the weld is a
resistance weld.

39. The barrier of claim 36 further in which the rail
comprises one of a plurality of rails disposed in spaced and
parallel relationship, and in which the upright member
comprises one of a plurality of laterally spaced upright
members, with each upright member extending in transverse
relationship to the plural rails, with a weld formed between
each upright member and each rail at the first surface of the
first side wall, immediately opposite an indentation in the
second surface.

40. The barrier of claim 39 in which the plural rails
comprise:

an upper rail characterized by a web having no openings
of sufficient size to receive an upright member there-
through; and

a lower rail characterized by a web having a plurality of
longitudinally spaced openings formed therein, each
opening sized to clearingly receive an upright member
therethrough.

41. The barrier of claim 40 in which the web of each rail
is characterized by a plurality of longitudinally spaced
openings formed therein, each opening sized to clearingly
receive an upright member, and in which each upright
member traverses the rail channel and extends through a
corresponding opening.

42. The barrier of claim 36 in which the second side wall
is characterized as having a first surface contiguous to the
rail channel and an opposed second surface having an
indentation formed therein, and in which a pair of welds is
formed between the rail and the upright member at the first
surface of each side wall, immediately opposite the inden-
tation in its second surface.

43. The barrier of claim 36 in which the indentation
comprises a score formed in the first side wall.

44. The barrier of claim 43 in which the score extends
substantially parallel to the longitudinal axis of the rail.

45. The barrier of claim 42 in which the indentation in
each side wall comprises a score formed in the side wall.

46. The barrier of claim 45 in which the score extends
substantially parallel to the longitudinal axis of the rail.

47. The barrier of claim 36 in which the indentation
comprises at least one dimple formed in the first side wall.

48. The barrier of claim 43 in which a plurality of
dimple-shaped indentations is formed in the second surface
of the first side wall.

49. The barrier of claim 42 in which the indentation in
each side wall comprises at least one dimple formed in the
side wall.

50. The barrier of claim 49 in which a plurality of
dimple-shaped indentations is formed in the second surface
of each side wall.
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51. The barrier of claim 36 in which the upright member
is characterized as one of a plurality of laterally spaced
upright members, each upright member disposed in trans-
verse relationship to the rail and positioned to contact the
first surface of the first side wall immediately opposite an
indentation in the second surface, with a separate weld
formed between the upright member and the first side wall
at its area of contact with the first side wall.

52. The barrier of claim 51 in which the indentation
comprises a score extending longitudinally along at least a
portion of the length of the second surface, such that a
plurality of spaced upright members may be transversely
positioned within the rail channel in contact with first
surface at different longitudinal positions, each in immediate
opposition to the same score.

53. The barrier of claim 50 in which the dimple-shaped
indentations are longitudinally spaced, and in the upright
member is characterized as one of a plurality of laterally
spaced upright members, each upright member disposed in
transverse relationship to the rail and positioned to contact
the first surface of the first side wall immediately opposite a
dimple in the second surface, with a separate weld formed
between the upright member and the first side wall at its area
of contact with the first side wall.

54. A barrier comprising:

at least one elongate channel-shaped rail, the rail having
at least a first structural element having opposed first
and second surfaces, with the first surface contiguous to
the rail channel and the second surface having an
indentation formed therein;

at least one upright member disposed in transverse rela-
tionship to the rail and secured to the rail by at least one
weld formed at the first surface of the first structural
element, at a position immediately opposite the inden-
tation in the second surface.

55. The barrier of claim 54 in which the rail and upright
member are each formed from a conductive material.

56. The barrier of claim 54 in which the weld is a
resistance weld.

57. The barrier of claim 54 in which the rail comprises one
of a plurality of rails, the rails disposed in spaced and
parallel relationship, and in which the upright member
comprises one of a plurality of laterally spaced upright
members, with each upright member extending in transverse
relationship to the plural rails, with a weld formed between
each upright member and each rail at the first surface of the
side wall, immediately opposite the indentation.

58. The barrier of claim 57 in which the plural rails
comprise:

an upper rail having no openings of sufficient size to
receive an upright member; and

a lower rail having a plurality of longitudinally spaced
openings formed therein, each opening sized to clear-
ingly receive an upright member.

59. The barrier of claim 57 in which each rail is charac-
terized by a plurality of longitudinally spaced openings
formed therein, each opening sized to clearingly receive an
upright member.

60. The barrier of claim 47 in which the rail is further
characterized as having a second structural element, spaced
from the first structural element, the second structural ele-
ment having opposed first and second surfaces, with the first
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surface contiguous to the rail channel and the second surface
having an indentation formed therein.

61. The barrier of claim 54 in which the first structural
element comprises a side wall of the rail.

62. The barrier of claim 60 in which the first and second
structural elements comprise side walls of the rail, and in
which the upright member is secured to the rail by a pair of
welds formed between the upright member and each of the
side walls.

63. The barrier of claim 54 in which the indentation
comprises a score formed in the second surface of the first
structural element.

64. The barrier of claim 54 in which the indentation
comprises at least one dimple formed in the second surface
of the first structural element.

65. The barrier of claim 64 in which the indentation
comprises a plurality of dimple-shaped indentations formed
in the second surface of the first structural element.

66. The barrier of claim 60 in which the indentation in
each structural element comprises a score formed in the
second surface thereof.

67. The barrier of claim 60 in which the indentation in
each structural element comprises at least one dimple
formed in the second surface thereof.

68. The barrier of claim 67 in which each indentation
comprises a plurality of dimple-shaped indentations formed
in the second surface of each structural element.

69. The barrier of claim 61 in which the indentation
comprises a score formed in the second surface of the first
structural element.

70. The barrier of claim 69 in which the score extends
substantially parallel to the longitudinal axis of the rail.

71. The barrier of claim 61 in which the indentation
comprises at least one dimple formed in the second surface
of the first structural element.

72. The barrier of claim 71 in which the indentation
comprises a plurality of dimple-shaped indentations formed
in the second surface of the first structural element.

73. The barrier of claim 62 in which the indentation in
each structural element comprises a score formed in the
second surface thereof.

74. The barrier of claim 69 in which the score extends
substantially parallel to the longitudinal axis of the rail.

75. The barrier of claim 62 in which the indentation in
each structural element comprises at least one dimple
formed in the second surface thereof.

76. The barrier of claim 75 in which each indentation
comprises a plurality of dimple-shaped indentations formed
in the second surface of each structural element.

77. The barrier of claim 36 in which the upright member
comprises one of a plurality of laterally spaced upright
members, each upright member disposed in transverse rela-
tionship to the rail and positioned to contact the first surface
of the first side wall immediately opposite an indentation in
the second surface, with a separate weld formed between the
upright member and the first side wall at its area of contact
with the first side wall.

78. The barrier of claim 77 in which the indentation
comprises a score extending longitudinally along at least a
portion of the length of the second surface, such that a
plurality of spaced upright members may be transversely
positioned within the rail channel in contact with first
surface at different longitudinal positions, each in immediate
opposition to the same score.



US 2005/0023515 Al

79. The barrier of claim 77 in which the indentation
comprises a plurality of spaced dimples extending longitu-
dinally along at least a portion of the length of the second
surface, with a plurality of spaced upright members trans-
versely positioned within the rail channel in contact with
first surface at different longitudinal positions, each in
immediate opposition to a separate dimple in the second
surface.

80. Arail formed from a conductive material, comprising:

an elongate web having a plurality of longitudinally
spaced openings formed therein, including at least one
opening situated closer to the midpoint than to either
end; and

a pair of opposed first and second side walls depending
from the web to define a rail channel, the first side wall
having a first surface contiguous to the rail channel and
an opposed second surface, the second surface having
an indentation formed therein and the first surface
having a weldable projection situated immediately
opposite the indentation.

81. The rail of claim 80 in which the indentation com-

prises a score.

82. The rail of claim 80 in which the second side wall has

a first surface contiguous to the rail channel and an opposed
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second surface, the second surface having an indentation
formed therein and the first surface having a weldable
projection situated immediately opposite the indentation.

83. The rail of claim 82 in which the weldable projection
of each rail comprises a ridge.

84. The rail of claim 80 in which the indentation com-
prises a dimple.

85. The rail of claim 84 in which the indentation com-
prises a plurality of spaced dimples.

86. A fence panel formed from a plurality of rails as
defined in claim 80 and a plurality of laterally spaced upright
members, the rails disposed in spaced and parallel relation-
ship, and each upright member extending in transverse
relationship to the plural rails, with a weld formed between
each upright member and each rail within the rail channel at
the weldable region of the rail side wall.

87. A fence panel formed from a plurality of rails as
defined in claim 82 and a plurality of laterally spaced upright
members, the rails disposed in spaced and parallel relation-
ship, and each upright member extending in transverse
relationship to the plural rails, with a pair of welds formed
between each upright member and each rail within the rail
channel at the weldable regions of the rail side walls.
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