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(54) Swing hinge and gravity-closing gate assembly

(57) A swing hinge assembly and gravity-closing
gate assembly can be attached to a guardrail on either
side of a guardrail opening. A hinge pin can be disposed
through the swing hinge assembly and the gravity-closing
gate for attaching the gravity-closing gate thereto. The
swing hinge assembly can have a C-configuration that
allows the gravity-closing gate to swing open in either
direction from a lowest neutral position. A recess of the
swing hinge assembly can have an angled hinge face
that opens towards the guardrail opening. In operation,
the angled hinge face can cause the gravity-closing gate
to rise from the lowest neutral position when the gravity-
closing gate is opening, and the angled hinge face can
cause the gravity-closing gate to return to the lowest neu-
tral position when closing.
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Description

FIELD

[0001] The present embodiments generally relate to a
swing hinge and gate assembly for selectively attaching
a gravity-closing gate to either side of a guardrail opening.
The swing hinge can be referred to as "universal" in that
it can be arranged at either side of the guardrail opening
without substantial disassembly and/or reassembly.

BACKGROUND

[0002] A need exists for a swing hinge and gate as-
sembly for attaching a gravity-closing gate to either side
of a guardrail opening without requiring modification to
the swing hinge and gate assembly or additional equip-
ment.
[0003] A need exists for a swing hinge and gate as-
sembly having a swing hinge assembly configured to al-
low the gravity-closing gate to open in a first direction
and close in an opposite direction based on which side
of the guardrail opening the swing hinge assembly is at-
tached to.
[0004] A need exists for a swing hinge and gate as-
sembly having a swing hinge assembly that can be at-
tached to flat portions of guardrails, such as angle iron,
and rounded portions of guardrails, such as round pipes.
[0005] A need exists for a swing hinge and gate as-
sembly that includes a swing hinge assembly with a re-
cess having an angled hinge face configured to allow the
gravity-closing gate to rise in either direction from the
lowest neutral position as the gravity-closing gate is
opening, and to allow the gravity-closing gate to auto-
matically return via gravity in either direction to the lowest
neutral position and closed configuration.
[0006] The present embodiments meet these needs.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The detailed description will be better under-
stood in conjunction with the accompanying drawings as
follows:

Figure 1A depicts a perspective view of the swing
hinge assembly according to one or  more embodi-
ments.

Figure 1B depicts a side view of the swing hinge
assembly with a hinge pin and cover plate according
to one or more embodiments.

Figure 1C depicts a front view of the swing hinge
assembly according to one or more embodiments.

Figure 1D depicts a perspective exploded view of
the swing hinge assembly with fasteners according
to one or more embodiments.

Figure 2A depicts an exploded view of a swing hinge
and gate assembly with the swing hinge assembly
connecting a double bar gate to a flat portion of a
guardrail according to one or more embodiments.

Figure 2B depicts a perspective view of the swing
hinge and gate assembly of Figure 2A in a closed
configuration.

Figure 2C depicts a perspective view of the swing
hinge and gate assembly of Figure 2A in an opened
configuration.

Figure 3A depicts an exploded view of the swing
hinge and gate assembly with the swing hinge as-
sembly connecting a double bar gate to a rounded
portion of a guardrail according to one or more em-
bodiments.

Figure 3B depicts a perspective view of the swing
hinge and gate assembly of Figure 3A in a closed
configuration.

Figure 4 depicts the swing hinge and gate assembly
with the swing hinge assembly connecting a single
bar gravity-closing gate to a right side of a flat portion
of a guardrail according to one or more embodi-
ments.

Figure 5 depicts an embodiment of the swing hinge
assembly installed at an angle.

Figure 6A depicts an embodiment of the swing hinge
assembly with an integrated wedge.

Figure 6B depicts an embodiment of the swing hinge
assembly installed with a wedge.

[0008] The present embodiments are detailed below
with reference to the listed Figures.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0009] Before explaining the present apparatus in de-
tail, it is to be understood that the apparatus is not limited
to the particular embodiments and that it can be practiced
or carried out in various ways.
[0010] The present embodiments relate to a swing
hinge and gate assembly for attaching a gravity-closing
gate to either side of a guardrail opening.
[0011] The swing hinge and gate assembly can be con-
figured to have superior weatherabilty properties to pre-
vent deformation and fracturing, such as during harsh
weather. For example, the swing hinge and gate assem-
bly can be made of polyurethane, such as INSTANT SET
POLYMER™.
[0012] In one or more embodiments, the swing hinge
and gate assembly can be configured to maintain struc-
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tural integrity during and after a 400 pound impact test
without the gravity-closing gate breaking. As such, the
swing hinge and gate assembly can support the weight
of persons and prevent persons from falling through the
guardrail opening. The swing hinge and gate assembly
can be installed on offshore and onshore structures, such
as at refineries, chemical plants, manufacturing facilities,
factories, floating platforms, or the like. This design func-
tion allows the swing hinge assembly to prevent death
and serious injury.
[0013] The swing hinge assembly can engage with the
gravity-closing gate, such as via a hinge pin disposed
through a hinge pin hole. The swing hinge assembly and
the gravity-closing gate can be made of polyurethane,
another polymer, metal, wood, other construction mate-
rials, or combinations thereof.
[0014] The swing hinge assembly can be configured
to be attached to a guardrail on a first side or second side
of a guardrail opening within the guardrail, such as via
bolts, clamps, other fasteners, or combinations thereof.
The guardrail can be made of steel, iron, wood, fiberglass
reinforced polymers, or combinations thereof.
[0015] The guardrail can be a guardrail at a worksite,
such as a refinery, chemical plant, manufacturing facility,
factory, onshore facility, offshore facility, or another site.
The gravity-closing gate can restrict passage through the
guardrail opening.
[0016] The swing hinge assembly can have an upper
hinge portion with a hinge pin thru hole disposed along
a hinge axis at a first angle from a hinge assembly axis.
For example, the hinge assembly axis can be disposed
perpendicular to a surface that the guardrail is attached
to, and the hinge axis can be at an angle to the hinge
assembly axis that is greater than zero and less than
ninety degrees, such that the hinge axis is oblique relative
to the surface that the guardrail is attached to.
[0017] The swing hinge assembly can have a back por-
tion connected between the upper hinge portion and a
lower hinge portion. In one or more embodiments, the
upper hinge portion, back portion, and lower hinge por-
tion can be a one-piece construction.
[0018] The lower hinge portion can have a hole, which
can be a thru hole or a blind hole, formed therein. The
hole can be axially aligned with the hinge pin thru hole,
such that the hole is disposed oblique relative to the sur-
face that the guardrail is attached to.
[0019] A recess can be formed in the swing hinge as-
sembly between the upper hinge portion and the lower
hinge portion. The recess can have an angled hinge face
disposed at a second angle from the hinge assembly
axis, such that a plane of the angled hinge face extends
oblique to the surface that the guardrail is attached to.
[0020] The hinge axis can extend perpendicular to the
angled hinge face.
[0021] The angled hinge face can slope upwards from
the guardrail opening in one or more directions.
[0022] When installed on the guardrail, the recess can
open towards the guardrail opening, such that the upper

hinge portion and lower hinge portion extend from the
back portion towards the guardrail opening.
[0023] A portion of the gravity-closing gate having the
hinge pin hole can be disposed within the recess.
[0024] A hinge pin can be disposed through the hinge
pin thru hole, through the hinge pin hole, and at least
partially into the hole in the lower hinge portion; thereby
attaching the gravity-closing gate to the swing hinge as-
sembly.
[0025] The hinge pin can extend along the hinge axis,
such that the hinge pin extends oblique relative to the
surface that the guardrail is attached to.
[0026] A height of the angled face can increase from
the opening of the recess towards the back portion.
[0027] In operation, with the gravity-closing gate at-
tached with the hinge pin, when the gravity-closing gate
is opened the gravity-closing gate can rotate about the
hinge axis. As the gravity-closing gate is opening, the
angled hinge face can cause the gravity-closing gate to
rise. As such, when the gravity-closing gate is in an
opened configuration or at least partially opened config-
uration, gravity can act upon the gravity-closing gate to
close the gravity-closing gate.
[0028] When the gravity-closing gate is closed, the
gravity-closing gate can have a length sufficient to en-
gage the guardrail on a side of the guardrail opening op-
posite the swing hinge assembly, such that the gravity-
closing gate restricts access and restrains movement
through the guardrail opening.
[0029] In one or more embodiments, the recess can
allow the gravity-closing gate to swing on the hinge pin
from the closed configuration with the gravity-closing
gate engaged with the guardrail to an opened configura-
tion.
[0030] In operation, when the swing hinge assembly
is attached to the first side of the guardrail opening, the
swing hinge assembly can allow the gravity-closing gate
to only swing open towards the first side of the guardrail
opening, and to only swing closed towards the second
side of the guardrail opening. When the swing hinge as-
sembly is attached to the second side of the guardrail
opening, the swing hinge assembly can allow the gravity-
closing gate to only swing open towards the second side
of the guardrail opening, and to only swing closed to-
wards the first side of the guardrail opening.
[0031] The gravity-closing gate can be a single bar
gravity-closing gate, double bar gravity-closing  gate, or
another gravity-closing gate configuration.
[0032] In one or more embodiments, the gravity-clos-
ing gate can include one or more distance indicators for
indicating a distance along the gravity-closing gate.
[0033] The swing hinge assembly can be configured
to attach the gravity-closing gate to a flat portion of the
guardrail, a rounded portion of the guardrail, or combi-
nations thereof.
[0034] For example, the swing hinge assembly can
have one or more holes disposed through the upper hinge
portion, lower hinge portion, back portion, or combina-
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tions thereof. Fasteners can be disposed through the one
or more holes and engaged into the flat portion of the
guardrail; thereby holding the swing hinge assembly and
the gravity-closing gate to the flat portion of the guardrail.
[0035] Also, the swing hinge assembly can have one
or more bolt holes, such as pipe bolt holes disposed
therethrough. One or more clamps can be disposed
around the rounded portion of the guardrail. Pipe bolts
or the like can be engaged through the bolt holes, through
the clamps, through washers, and with nuts; thereby
holding the swing hinge assembly and the gravity-closing
gate to the rounded portion of the guardrail.
[0036] One or more embodiments can include a stop-
per extending from a portion of the gravity-closing gate.
The stopper can extend towards the side of the guardrail
opening that the swing hinge assembly is attached to.
The stopper can prevent movement of the gravity-closing
gate beyond a preset limit. For example, if a person falls
on or against the gravity-closing gate, the stopper can
engage the guardrail to provide a point of contact be-
tween the gravity-closing gate and the guardrail. The
stopper can be made of the same materials as the gravity-
closing gate.
[0037] One or more embodiments can include a sup-
port block connected to the guardrail on the side of the
guardrail opening opposite the swing hinge assembly.
The support block can be disposed below a portion of
the gravity-closing gate and spaced apart therefrom.
[0038] In operation, the support block can engage the
portion of the gravity-closing gate when the gravity-clos-
ing gate is moving downwards towards the surface that
the guardrail is attached to; thereby preventing the grav-
ity-closing gate from moving below the support block. As
such, the support block can prevent damage to the swing
hinge and gate assembly and injury to persons falling on
or against the gravity-closing gate.
[0039] Turning now to the Figures, Figure 1A depicts
a perspective view of the swing hinge assembly accord-
ing to one or more embodiments, Figure 1B depicts a
side view of the swing hinge assembly with a hinge pin
and cover plate according to one or more embodiments,
Figure 1C depicts a front view of the swing hinge assem-
bly according to one or more embodiments, and Figure
1D depicts a perspective exploded view of the swing
hinge assembly with fasteners and the hinge pin.
[0040] The swing hinge assembly 21a can include an
upper hinge portion 56.
[0041] A hinge pin thru hole 34 can be disposed
through the upper hinge portion 56 along a hinge axis
63. The hinge axis 63 can be at a first angle 59a from a
hinge assembly axis 61 of the swing hinge assembly 21a.
[0042] In one or more embodiments, the hinge pin thru
hole 34 can have a diameter ranging from about 1/4 of
an inch to about 4 inches.
[0043] The swing hinge assembly 21a can include a
back portion 50.
[0044] The back portion 50 can be connected between
the upper hinge portion 56 and a lower hinge portion 58.

[0045] A hole 40 can be formed into the lower hinge
portion 58. The hole 40 can be axially aligned with the
hinge pin thru hole 34. In one or more embodiments, the
hole 40 can extend only partially into the lower hinge
portion 58 or the hole 40 can extend through the lower
hinge portion 58.
[0046] The hole 40 can have a diameter that is equal
to or different than a diameter of the hinge pin thru hole
34. In one or more embodiments, the hole 40 can have
a diameter ranging from about 1/4 of an inch to about 4
inches, and a depth ranging from about 1/4 of an inch to
about 4 inches.
[0047] In one or more embodiments, a first bushing 6a
can be disposed within the hole 40, and a  wear plate 7
can be disposed over the first bushing 6a and engaged
with an angled hinge face 46a. The hinge pin 2 can be
disposed through the wear plate 7 and at least partially
in the first bushing 6a.
[0048] One or more embodiments can include a sec-
ond bushing 6b disposed in the hinge pin thru hole 34
and about the hinge pin 2. The first bushing 6a, second
bushing 6b, and wear plate 7 can each be made of fluor-
inated ethylene polymer, tetrafluroethlyene polymer, TE-
FLON®, or the like.
[0049] The cover plate 9 can be engaged over the sec-
ond bushing 6b and the hinge pin 2.
[0050] A recess 57a can be formed in the swing hinge
assembly 21a between the upper hinge portion 56 and
the lower hinge portion 58.
[0051] The recess 57a can include the angled hinge
face 46a disposed at a second angle 59b from the hinge
assembly axis 61, such that, when installed on the guard-
rail, a height of the angled hinge face 46a increases from
an opening of the recess 57a towards the back portion
50. For example, the angled hinge face 46a can have a
first height 47a that is less than a second height 47b.
[0052] The hinge axis 63 can extend perpendicular to
the angled hinge face 46a. In one or more embodiments,
the hinge assembly axis 61 can extend perpendicular to
the surface that the guardrail is attached to.
[0053] In one or more embodiments, the first angle 59a
can be oblique to the surface that the guardrail is attached
to and can range from about greater than 0 degrees to
less than 90 degrees. The second angle 59b can be ob-
lique to the surface that the guardrail is attached to and
can range from greater than 0 degrees to less than 90
degrees.
[0054] The hole 40 can be formed through the angled
hinge face 46a into the lower hinge portion 58.
[0055] In one or more embodiments, the upper hinge
portion 56, back portion 50, and lower hinge portion 58
can be a one-piece construction. The upper hinge portion
56, back portion 50, and lower hinge portion 58 can be
made of polyurethane, another polymer, or another ma-
terial.
[0056] The back portion 50 can have a back surface 53.
[0057] The upper hinge portion 56 can have a top 30
contiguous with the back surface 53.
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[0058] A cover plate slot 32 can be formed in the top
30. In one or more embodiments, the top 30 can include
a top angled surface 31, and the cover plate slot 32 can
be formed into the top angled surface 31.
[0059] The hinge pin thru hole 34 can be formed
through the top angled surface 31 in the cover plate slot
32.
[0060] The cover plate 9 can be slidably engaged in
the cover plate slot 32 for covering the hinge pin 2. In
one or more embodiments, the hinge pin 2 can be straight
or tapered on one or both ends.
[0061] One or more cover plate fasteners 10a and 10b
can removably secure the cover plate 9 within the cover
plate slot 32 over the hinge pin 2. The cover plate fas-
teners 10a and 10b can be bolts, screws, or the like.
[0062] A front top surface 38 can be contiguous with
the top 30, such as with the top angled surface 31.
[0063] The recess 57a can include a top inner hinge
face 39a contiguous with the front top surface 38. A plane
of the top inner hinge face 39a can extend parallel to a
plane of the angled hinge face 46a.
[0064] The recess 57a can also include an inner hinge
face 41a contiguous with the top inner hinge face 39a.
The inner hinge face 41a can be contiguous with the top
inner hinge face 39a and the angled hinge face 46a.
[0065] A top fillet 43 can be formed between the front
top surface 38 and the inner hinge face 39a. In one or
more embodiments, the front top surface 38 and the inner
hinge face 39a can connect via a non-fillet corner.
[0066] The lower hinge portion 58 can include a front
bottom surface 42 contiguous with the angled hinge face
46a.
[0067] A bottom fillet 44 can be formed between the
front bottom surface 42 and the angled hinge face 46a.
In one or more embodiments, the front bottom surface
42 and the angled hinge face 46a can connect via a non-
fillet corner.
[0068] A bottom 48 can be contiguous with the front
bottom surface 42 and the back surface 53.
[0069] The swing hinge assembly 21a can include a
first side 60a perpendicular to and connected with the
back surface 53, top 30, front top surface 38, top inner
hinge face 39a, inner hinge face 41a, angled hinge face
46a, front bottom surface 42, and bottom 48.
[0070] The swing hinge assembly 21a can include a
second side 60b perpendicular to and connected with
back surface 53, top 30, front top surface 38, top inner
hinge face 39a, inner hinge face 41a, angled hinge face
46a, front bottom surface 42, and bottom 48. The second
side 60b can be disposed opposite and parallel to the
first side 60a.
[0071] In one or more embodiments, the top 30 can
have a top width 69 and the bottom 48 can have a bottom
width 70. The bottom width 70 can be different than the
top width 69. The angled hinge face 46a can have a width
that is between the bottom width 70 and the top width 69.
[0072] When installed, the angled hinge face 46a can
slope upwards from the guardrail opening in a first direc-

tion from the recess 57a towards the back portion 50. In
embodiments with the bottom width 70 larger than the
top width 69, when the swing hinge assembly 21a is in-
stalled onto the guardrail such that the second side 60b
is substantially flush with the guardrail, the angled hinge
face 46 can also slope upwards from the guardrail open-
ing in a second direction. The lowest point on the slope
of the angled hinge face 46a can be the neutral position.
[0073] One or more embodiments of the swing hinge
assembly 21a can include a first hole 51a disposed
through the upper hinge portion 56, a second hole 51b
disposed through the lower hinge portion 58, and a plu-
rality of pipe bolt holes 52a, 52b, 52c, and 52d disposed
through the lower hinge portion 58.
[0074] A first fastener 12a can be disposed through
the first hole 51a for engagement into the flat portion of
a guardrail. The first fastener 12a can be a bolt.
[0075] A second fastener 12b can be disposed through
the second hole 51b for engagement with the flat portion
of a guardrail. The second fastener 12b can be a bolt.
As such, the first fastener 12a and second fastener 12b
can hold the swing hinge assembly 21a and the gravity-
closing gate to the flat portion of the guardrail.
[0076] In one or more embodiments, each fastener 12a
and 12b can be a screw, a carriage bolt, a bolt, a hex
head bolt, a non-deforming bolt, a flat bolt, a bolt or screw
made of metal or a non-deforming plastic, any fastener,
or the like.
[0077] One or more embodiments can include a spacer
17, which can be disposed between the swing hinge as-
sembly 21a and the flat portion of the guardrail. For ex-
ample, if the guardrail is uneven, the spacer 17 can allow
the swing hinge assembly 21a to engage flush with the
guardrail. The spacer 17 can have a hole, such that the
second fastener 12b or another fastener can pass
through the spacer 17 for engagement with the guardrail.
[0078] The swing hinge assembly 21a can have a C-
configuration with the upper hinge portion 56 and the
lower hinge portion 58 each extending from the back por-
tion 50.
[0079] The first side 60a or second side 60b can be
engaged with the guardrail when the swing hinge assem-
bly 21a is installed on the guardrail, such that upper hinge
portion 56 and the lower hinge portion 58 both extend
from the back portion 50 towards the guardrail opening,
and such that the recess 57a opens towards the guardrail
opening.
[0080] Figure 2A depicts an exploded view of a swing
hinge and gate assembly with the swing hinge assembly
connecting a double bar gravity-closing gate to a flat por-
tion of a guardrail according to one or more embodiments,
Figure 2B depicts a perspective view of the swing hinge
and gate assembly of Figure 2A in a closed configuration,
and Figure 2C depicts a perspective view of the swing
hinge and gate assembly of Figure 2A in an opened con-
figuration.
[0081] The swing hinge and gate assembly 11a can
include a gravity-closing gate 20a, which can be a poly-
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mer gravity-closing gate.
[0082] A portion of the gravity-closing gate 20a can
have a hinge pin hole 78a disposed therethrough.
[0083] The gravity-closing gate 20a can be engaged
with the swing hinge assembly 21a. The hinge pin can
be disposed through the hinge pin thru hole of the swing
hinge assembly 21a, through the hinge pin hole 78a, and
at least partially into the hole of the lower hinge portion;
thereby attaching the gravity-closing gate 20a to the
swing hinge assembly 21a.
[0084] The swing hinge assembly 21a can be config-
ured to be attached to a guardrail 25a on a first side 26a
or a second side 26b of a guardrail opening 28.
[0085] For example, the swing hinge assembly 21a can
be configured to be attached to a flat portion 23a of the
guardrail 25a; thereby attaching the gravity-closing gate
20a to the guardrail 25a. The swing hinge assembly 21a
can be attached to the flat portion 23a via fasteners,
which can be engaged with washers 13a and 13b and
nuts 15a and 15b.
[0086] The recess of the swing hinge assembly 21a
can be configured to open towards the guardrail opening
28.
[0087] The gravity-closing gate 20a can include a top
bar 90, a bottom bar 92, and a first strut 98 connected
between the top bar 90 and the bottom bar 92.
[0088] The gravity-closing gate 20a can have a length
sufficient to engage the guardrail 25a on the second side
26b of the guardrail opening 28. For example, the top bar
90 and the bottom bar 92 can both configured to extend
from the first strut 98 to the second side 26b and engage
the guardrail 25a at the second side 26b for restraining
movement therethrough.
[0089] The portion of the gravity-closing gate 20a with
the hinge pin hole 78a can be disposed within the recess
of the swing hinge assembly 21a. For example, the por-
tion of the gravity-closing gate 20a with the hinge pin hole
78a can be a knob 102 connected with the first strut 98.
The knob 102 can be configured to extend from the first
strut 98 towards the first side 26a of the guardrail opening
28.
[0090] The knob 102 can include a knob top face 104
and a knob wear face 106 formed opposite the knob top
face 104.
[0091] The knob 102 can be disposed within the recess
of the swing hinge assembly 21a. The hinge pin hole 78a
can be disposed through the knob 102 from the knob top
face 104 to the knob  wear face 106. In operation, the
knob wear face 106 can rest on the wear plate.
[0092] One or more embodiments of the gravity-clos-
ing gate 20a can include a plurality of struts, such as the
first strut 98, a second strut 96 connected between the
top bar 90 and the bottom 92 and spaced apart from the
first strut 96, and a third strut 94 connected between the
top bar 90 and the bottom bar 92 and spaced apart from
the first strut 98 and the second strut 96.
[0093] The swing hinge and gate assembly 11a can
include a stopper 100 extending from the first strut 98.

The stopper 100 can be configured to extend towards
the first side 26a of the guardrail opening 28. In operation,
the stopper 100 can prevent movement of the gravity-
closing gate 20a beyond a preset limit.
[0094] The swing hinge and gate assembly 11a can
include first distance indicators, such as 109a, 109c, and
109e disposed on the top bar 90.
[0095] The swing hinge and gate assembly 11a can
include second distance indicators, such as 109f, 109h,
and 109j disposed on the bottom bar 92.
[0096] The first distance indicators 109a, 109c, and
109e and the second distance indicators 109f, 109h, and
109j can each provide distance measurements in inches,
millimeters, or the like.
[0097] The swing hinge and gate assembly 11a can
include a support block 5 configured to be connected to
the guardrail 25a on the second side 26b of the guardrail
opening 28 below a portion of the gravity-closing gate
20a.
[0098] The support block 5 can be spaced apart from
the portion of the gravity-closing gate 20a at the second
side 26b, such that in normal operation the support block
5 is disengaged from the gravity-closing gate 20a.
[0099] The support block 5 can be configured to en-
gage the portion of the gravity-closing gate 20a at the
second side 26b to prevent the gravity-closing gate 20a
from moving below the support block 5. For example,
when a person falls on the gravity-closing gate 20a, the
gravity-closing gate 20a can move towards the support
block 5, and upon engagement of the support block 5
with the gravity-closing gate 20a the support block 5 can
prevent further movement of the gravity-closing gate 20a.
[0100] A support block fastener 18 can be configured
to connect the support block 5 to the guardrail 25a. For
example, the support block fastener 18 can be a bolt
engaged through the support block 5, through a flat por-
tion 23b of the guardrail 25a, through a washer 13c, and
with a nut 15c.
[0101] The flat portions 23a and 23b can be angle
irons, metal plates, square tubular fiberglass members,
flat composite members, or other structural members of
the guardrail 25a.
[0102] The recess of the swing hinge assembly 21a
can be configured to allow the gravity-closing gate 20a
to swing on the hinge pin from engagement with the
guardrail 25a in a closed configuration to an opened con-
figuration.
[0103] In operation, the angled hinge face of the swing
hinge assembly 21a can cause the gravity-closing gate
20a to rise away from the neutral position on the angled
hinge face when the gravity-closing gate 20a is opening,
and to return and close towards the neutral position on
the angled hinge face when the gravity-closing gate 20a
is disposed in an at least partially opened configuration.
As such, the gravity-closing gate 20a can be attached to
either side of the guardrail 25a and can automatically
close via gravity.
[0104] The gravity-closing gate 20a can rest at the low-
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est neutral position on the slope of the angled hinge face
when in the closed configuration.
[0105] The swing hinge assembly 21a can be attached
to either the first side 26a or the second side 26b of the
guardrail opening 28 without requiring disassembly of
the gravity-closing gate 20a from the swing hinge assem-
bly 21a by selectively attaching the swing hinge assembly
21a to the guardrail 25a using fasteners.
[0106] Depending upon where the swing hinge assem-
bly 21a is attached, the gravity-closing gate 20a can
swing opened and closed along a first arc 200a, a second
arc 200b, a third arc 200c, or a fourth arc 200d.
[0107] When the swing hinge assembly 21a is unin-
stalled from the guardrail 25a, the swing hinge assembly
21a can be configured to allow the gravity-closing gate
20a to rotate about the hinge axis by at least 90 degrees
in either direction from the lowest neutral position; there-
by  allowing the gravity-closing gate 20a to swing opened
and closed along the first arc 200a, second arc 200b,
third arc 200c, or fourth arc 200d.
[0108] Figure 3A depicts an exploded view of a swing
hinge and gate assembly including a double bar gravity-
closing gate connected to a rounded portion of a guardrail
according to one or more embodiments, and Figure 3B
depicts a perspective view of the swing hinge and gate
assembly of Figure 3A in a closed configuration.
[0109] The swing hinge and gate assembly 11b can
include the gravity-closing gate 20a engaged with the
swing hinge assembly 21a.
[0110] The swing hinge assembly 21a can be config-
ured to attach the gravity-closing gate 20a to a rounded
portion 27a of the guardrail 25b.
[0111] One or more clamps 103a, 103b, 103c, and
103d can be disposed around the rounded portion 27a
of the guardrail 25b on the first side of the guardrail open-
ing 28.
[0112] A plurality of pipe bolts 132a, 132b, 132c, and
132d can be inserted through the plurality of pipe bolt
holes of the swing hinge assembly 21a.
[0113] The plurality of pipe bolts 132a-132d can be en-
gaged through the clamps 103a-103d; adjacent to the
rounded portion 27a; through pipe bolt washers 133a,
133b, 133c, and 133d; and with pipe bolt nuts 134a, 134b,
134c, and 134d.
[0114] As such, the plurality of pipe bolts 132a-132d
and clamps 103a-103d can hold the swing hinge assem-
bly 21a and the gravity-closing gate 20a to the rounded
portion 27a of the guardrail 25b.
[0115] The support block 5 can include the support
block fastener 18, which can be a bolt engaged with
clamp 103e and a pipe bolt nut 134g.
[0116] The clamp 103e and a clamp 103f can be en-
gaged about a rounded portion 27b of the guardrail 25b
on the second side.
[0117] Pipe bolts 132e and 132f can be engaged
through the clamps 103e and 103f, through pipe bolt
washers 133e and 133f, and with pipe bolt nuts 134e and
134f.

[0118] The swing hinge assembly 21a can be attached
to either the first side or the second side of the guardrail
opening 28 without requiring disassembly of the gravity-
closing gate 20a from the swing hinge assembly 21a by
selectively attaching the swing hinge assembly 21 using
fasteners and clamps.
[0119] Figure 4 depicts the swing hinge and gate as-
sembly with a single bar gravity-closing gate connected
to one side of a flat portion of a guardrail according to
one or more embodiments.
[0120] The swing hinge and gate assembly 11c can
include a single bar gravity-closing gate 20b connected
with the swing hinge assembly 21a.
[0121] The swing hinge assembly 21a can be config-
ured to attach the single bar gravity-closing gate 20b to
the flat portion 23b of the guardrail 25a at the second
side 26b of the guardrail opening 28, or attach the single
bar gravity-closing gate 20b to the flat portion 23a of the
guardrail 25a at the first side 26a of the guardrail opening
28. As such, the single bar gravity-closing gate 20b can
be attached to swing open to the left or right.
[0122] The single bar gravity-closing gate 20b can in-
clude a knob portion 72, which can be the portion of the
single gravity-closing gate 20b having the hinge pin hole
disposed therethrough.
[0123] The knob portion 72 can have a top face 74, a
bottom face 76 opposite the top face 74, and a tapered
portion 80 extending from the top face 74 and the bottom
face 76. The hinge pin hole can be disposed through the
knob portion 72 from the top face 74 to the bottom face 76.
[0124] The hinge pin can be simultaneously engaged
through the hinge pin thru hole of the swing hinge as-
sembly 21a, through the hinge pin hole, and into the hole
of lower hinge portion.
[0125] The tapered portion 80 can be connected with
a bar 4. The bar 4 can extend from the knob portion 72
at the second side 26b, across the guardrail opening 28,
and past the first side 26a of the guardrail opening 28 to
engage with the flat portion 23a of the guardrail 25a for
restraining movement through the guardrail opening 28.
[0126] The bar 4 can have one or more distance indi-
cators, such as 109k and 109o, disposed thereon for in-
dicating a distance along the bar 4.
[0127] In operation, when the swing hinge assembly
21a is attached to the first side 26a of the guardrail open-
ing 28, the swing hinge assembly 21a can allow the single
bar gravity-closing gate 20b to only swing open towards
the first side 26a of the guardrail opening 28, and to only
swing closed towards the second side 26b of the guardrail
opening 28. When the swing hinge assembly 21a is at-
tached to the second side 26b of the guardrail opening
28, as shown, the swing hinge assembly 21a can allow
the single bar gravity-closing gate 20b to only swing open
towards the second side 26b of the guardrail opening 28,
and to only swing closed towards the first side 26a of the
guardrail opening 28.
[0128] Each gravity-closing gate disclosed herein can
be attached to the first side 26a of the guardrail opening
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28 by attaching the swing hinge assembly 21a to the first
side 26a of the guardrail opening 28, or to the second
side 26b of the guardrail opening 28 by attaching the
swing hinge assembly 21a to the second side 26b of the
guardrail opening 28.
[0129] The support block 5 can be attached to the first
side 26a of the guardrail 25a below the bar 4.
[0130] The single bar gravity-closing gate 20b can also
be attached to rounded portions of guardrails via the
swing hinge assembly 21a and one or more clamps as
disclosed herein.
[0131] Figure 5 depicts another embodiment of the
swing hinge assembly.
[0132] The swing hinge assembly 21b can include a
recess 57b formed with straight sides. For example, the
top inner hinge face 39b and angled hinge face 46b can
be disposed perpendicular to the hinge assembly axis,
and the inner hinge face 41b can be disposed perpen-
dicular to the top inner hinge face 39b and angled hinge
face 46b, such that a plane of the inner hinge face 41b
extends along the hinge assembly axis.
[0133] The swing hinge assembly 21b can be installed
at a tilt on the guardrail 25c via fasteners 12c and 12d,
such that the angled hinge face 46b slopes upwards away
from the guardrail opening. For example, the angled
hinge face 46b can have a slope 300a between an x-axis
and a y-axis that increases as it moves away from the
guardrail opening.
[0134] Figure 6A depicts an embodiment of the swing
hinge assembly with an integrated wedge.
[0135] The swing hinge assembly 21a can include the
recess 57a formed with angled sides, including the top
inner hinge face 39a, the angled hinge face 46a, and the
inner hinge face 41a.
[0136] An integrated wedge can be formed with the
swing hinge assembly 21a via the bottom width being
larger than the top width. As such, when the swing hinge
assembly 21a is installed on the guardrail 25d it can be
disposed at a tilt.
[0137] The angled hinge face 46a can slope upwards
away from the guardrail opening in the first direction with
the first slope as described in Figure 5, as well as in a
second direction between the y-axis and the z-axis with
a second slope 300b.
[0138] Figure 6B depicts an embodiment of the swing
hinge assembly installed with a wedge.
[0139] The swing hinge assembly 21b can include the
recess 57b formed with straight sides, including the top
inner hinge face 39b and angled hinge face 46b disposed
perpendicular to the hinge assembly axis, as well as the
inner hinge face 41b disposed perpendicular to the top
inner hinge face 39b and angled hinge face 46b.
[0140] The universal swing hinge assembly 21b can
be installed on the guardrail 25d with a wedge member
101, such that the angled hinge face 46b slopes upwards
away from the guardrail opening.
[0141] The angled hinge face 46b can slope upwards
away from the guardrail opening in the second direction

with a third slope 300c between the y-axis and the z-axis.
[0142] While these embodiments have been described
with emphasis on the embodiments, it should be under-
stood that within the scope of the appended claims, the
embodiments might be practiced other than as specifi-
cally described herein.
[0143] For instance, the swing hinge assembly could
be mounted with the back portion thereof to a guardrail,
using several sets of mounting holes for accommodating
mounting brackets, to skew the swing hinge assembly
sideways in one direction or another direction, depending
on the chosen set of mounting holes for the brackets to
engage. In fact, the hinge pin in the swing hinge assembly
could be oriented entirely in line with or parallel to the
hinge assembly axis (61) to achieve the double slant of
the hinge pin relative to vertical as depicted in and de-
scribed in  relation with Fig. 1B and Fig. 6A and 6B, using
such means as wedges like the wedge member 101, the
downward diverging sides of the swing hinge, a sloping
back surface of the back portion relative to the orientation
of the hinge pin, and the like. The angled hinge face could
be embodied on the bottom surface of the gate, instead
of forming part of the lower hinge portion at the recess,
where the rest for the gate could be perpendicular to the
orientation of the hinge pin, as in fig. 5. The main objective
of the invention is achieved with the claimed embodi-
ments, where the hinge pin does not need to be disas-
sembled from the swing hinge assembly and reoriented,
when the swing hinge assembly is dismounted from one
guardrail to another, regardless of the position of the
swing hinge assembly relative to the guardrail opening
(to the left or the right of the guardrail opening) and the
orientation of the hinge pin in the swing hinge assembly.
This is achieved by the above described embodiments,
as well as numerous alternatives. Further the present
invention relates to and encompasses in its own also the
swing hinge assembly without necessarily requiring the
presence of the gate of the actual embodiment(s) of the
gate, since the invention resides in the above features.
A guardrail may form the back portion of the swing hinge
assembly, where the upper hinge portion and lower hinge
portion may be separately attached to the guardrail, or
the back portion may be omitted entirely in embodiments,
wherein the hinge pin forms a stable connector between
the upper hinge portion and the lower hinge portion and
the upper and lower hinge portions may form an integral
unit with the hinge pin.

Claims

1. A swing hinge and gate assembly comprising:

a. a gravity-closing gate, wherein a portion of
the gravity-closing gate comprises a hinge pin
hole disposed therethrough;
b. a swing hinge assembly configured to be se-
lectively attached to a guardrail on a first side of
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a guardrail opening or a second side of the
guardrail opening and allow the gravity-closing
gate to open in either direction by rising from a
lowest neutral position, wherein the swing hinge
assembly comprises:

(i) an upper hinge portion comprising a
hinge pin thru hole;
(ii) a back portion connected between the
upper hinge portion and a lower hinge por-
tion, wherein the lower hinge portion com-
prises a hole formed therethrough, and
wherein the hole is axially aligned with the
hinge pin thru hole; and
(iii) a recess formed in the swing hinge as-
sembly between the upper hinge portion
and the lower hinge portion, wherein the re-
cess comprises an angled hinge face slop-
ing upwards from the guardrail opening in
one or more directions, and wherein the re-
cess is configured to open towards the
guardrail opening and receive a portion of
the gravity-closing gate;

c. a hinge pin disposed through the hinge pin
thru hole, through the hinge pin hole, and at least
partially into the hole, thereby attaching the grav-
ity-closing gate to the swing hinge assembly;
and
d. whereby the angled hinge face causes the
gravity-closing gate to rise in either direction
away from the lowest neutral position on the an-
gled hinge face when the gravity-closing gate is
opening, and to return in either direction towards
the lowest neutral position on the angled hinge
face when the gravity-closing gate is closing,
thereby allowing the swing hinge and gate as-
sembly to be attached to either side of the guard-
rail opening.

2. The swing hinge and gate assembly of claim 1,
wherein the hinge pin thru hole is disposed through
the upper hinge portion along a hinge axis, wherein
the hinge axis is at a first angle from a hinge assembly
axis of the swing hinge assembly, wherein the angled
hinge face is disposed at a second angle from the
hinge assembly axis, and wherein the hinge axis is
perpendicular to the angled hinge face.

3. The swing hinge and gate assembly of claim 2,
wherein the first angle is oblique to the hinge assem-
bly axis, and wherein the second angle is oblique to
the hinge assembly axis.

4. The swing hinge and gate assembly of any preceding
claim, further comprising a hinge pin disposed
through the hinge pin thru hole and at least partially
into the hole, wherein the hinge pin is configured to

engage the portion of the gravity-closing gate within
the recess to hinge the gravity-closing gate to the
swing hinge assembly.

5. The swing hinge and gate assembly of any preceding
claim, wherein the portion of the gravity-closing gate
comprising the hinge pin hole is a knob portion com-
prising a top face, a bottom face opposite the top
face, and tapered portion extending from the top face
and the bottom face and connected with a bar,
wherein the hinge pin hole is disposed through the
knob portion from the top face to the bottom face,
and wherein the bar extends from the knob portion
across the guardrail opening and engages the guard-
rail on the side of the guardrail opening opposite the
swing hinge assembly for restraining movement
through the guardrail opening.

6. The swing hinge and gate assembly of claim 1, fur-
ther comprising a bushing disposed within the hole,
wherein the hinge pin is disposed at least partially in
the bushing, further comprising at least one of a wear
plate disposed over the bushing and engaged with
the angled hinge face, wherein the hinge pin is dis-
posed through the wear plate, and a second bushing
disposed in the hinge pin thru hole.

7. The swing hinge and gate assembly of any preceding
claim, wherein:

a. the upper hinge portion, the back portion, and
the lower hinge portion are a one-piece con-
struction;
b. the upper hinge portion, the back portion, and
the lower hinge portion each comprise poly-
urethane; or
c. combinations thereof.

8. The swing hinge and gate assembly of any preceding
claim, wherein:

a. the back portion comprises a back surface;
b. the upper hinge portion further comprises:

(i) a top having a top width, wherein the top
is contiguous with the back surface;
(ii) a cover plate slot formed in the top,
wherein the hinge pin thru hole is formed
through the top in the cover plate slot;
(iii) a cover plate slidably engaged in the
cover plate slot for covering the hinge pin;
and
(iv) a front top surface contiguous with the
top;

c. the recess further comprises:

(i) a top inner hinge face contiguous with
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the front top surface;
(ii) an inner hinge face contiguous with the
top inner hinge face and the angled hinge
face; and
(iii) a top fillet formed between the front top
surface and the inner hinge face;

d. the lower hinge portion further comprises:

(i) a front bottom surface contiguous with
the angled hinge face, wherein the hole is
formed through the angled hinge face into
the lower hinge portion;
(ii) a bottom fillet formed between the front
bottom surface and the angled hinge face;
and
(iii) a bottom contiguous with the front bot-
tom surface and the back surface, wherein
the bottom has a bottom width, and wherein
the bottom width is larger than the top width;
and

e. the swing hinge assembly further comprises:

(i) a first side perpendicular to and connect-
ed with the back surface, the top, the front
top surface, the top inner hinge face, the
inner hinge face, the angled hinge face, the
front bottom surface, and the bottom; and
(ii) a second side perpendicular to and con-
nected with the back surface, the top, the
front top surface, the top inner hinge face,
the inner hinge face, the angled hinge face,
the front bottom surface, and the bottom,
wherein the second side is disposed oppo-
site and parallel to the first side.

9. The swing hinge and gate assembly of any preceding
claim, further comprising one or more cover plate
fasteners removably securing the cover plate in the
cover plate slot over the hinge pin.

10. The swing hinge and gate assembly of any preceding
claim, wherein the angled hinge face slopes upwards
from the guardrail opening in a first direction, and
wherein the upper hinge portion has a width that is
less than a width of the lower hinge portion, thereby
allowing the swing hinge assembly to the slope up-
wards from the guardrail opening in a second direc-
tion when installed thereon.

11. The swing hinge and gate assembly of any preceding
claim, wherein:

a. the swing hinge assembly is configured to at-
tach the gravity-closing gate to a flat portion of
the guardrail, wherein the swing hinge assembly
further comprises: one or more holes disposed

through the upper hinge portion, the lower hinge
portion, or combinations thereof, wherein the
one or more holes are configured to receive one
or more fasteners for engaging into the flat por-
tion of the guardrail, thereby holding the swing
hinge assembly and the gravity-closing gate to
the flat portion of the guardrail;
b. the swing hinge assembly is configured to at-
tach the gravity-closing gate to a rounded por-
tion of the guardrail, and wherein the swing
hinge assembly further comprises:

(i) one or more pipe bolt holes disposed
through the lower hinge portion; and
(ii) one or more clamps configured to be dis-
posed around the rounded portion of the
guardrail, wherein the pipe bolt holes and
the clamps are configured to receive one or
more pipe bolts for holding the swing hinge
assembly and the gravity-closing gate to the
rounded portion of the guardrail; or

c. combinations thereof.

12. The swing hinge and gate assembly of any preceding
claim, wherein:

a. when the swing hinge assembly is attached
to the first side of the guardrail opening the swing
hinge assembly allows the gravity-closing gate
to only swing open towards the first side of the
guardrail opening, and only swing closed to-
wards the second side of the guardrail opening;
and
b. when the swing hinge assembly is attached
to the second side of the guardrail opening the
swing hinge assembly allows the gravity-closing
gate to only swing open towards the second side
of the guardrail opening, and only swing closed
towards the first side of the guardrail opening.

13. The swing hinge and gate assembly of any preceding
claim, wherein a height of the angled hinge face in-
creases from an opening of the recess towards the
back portion.

14. The swing hinge and gate assembly of claim 1,
wherein:

a. the recess has straight sides, and wherein the
swing hinge assembly is installable on the
guardrail such that the angled hinge face slopes
upwards away from the guardrail opening; or
b. the recess has straight sides, wherein the
swing hinge and gate assembly further compris-
es a wedge member, and wherein the swing
hinge assembly and the  wedge member are
installable on the guardrail such that the angled
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hinge face slopes upwards away from the guard-
rail opening.

15. The swing hinge and gate assembly of claim 1,
wherein the swing hinge assembly has a C-config-
uration with the upper hinge portion and the lower
hinge portion each extending from the back portion,
and wherein:

a. when the swing hinge assembly is installed
on the guardrail: a first side or a second side of
the swing hinge assembly is engaged with the
guardrail, such that upper hinge portion and the
lower hinge portion both extend from the back
portion towards the guardrail opening, and such
that the recess opens towards the guardrail
opening; and
b. when the swing hinge assembly is uninstalled
from the guardrail: the swing hinge assembly is
configured to allow the gravity-closing gate to
rotate about a hinge axis by at least 90 degrees
in either direction from the lowest neutral posi-
tion.
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