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STEPPED GUTTER GUARD

{0601} This application claies the benefit and priovity of U.S. Provistonal Application
£2/869,033 titled “One-Prece Truss Gutter Bridge,” filed on Jalv 1, 2019, wheremn the above-

wdentified application 1s meorporated hervein by reference in s entirety.

Field
(8002} This mvention relates to putter guards and protecting putters from havmg debng

entering the gotter but allowing water into the gutter.

Description of Refated Art

[6003] Rain gutters are generally attached to bwldmgs or structures that have a piiched
roof. The gutters are designed to collect and divert rainwater that runs off the roof. The gutter
channels the ramwater {water) to downspouts that are connected to the bottom of the gutier at
various locations, The downspouts divert the water to the pround surface or underground
dramage systemn and away from the building.

{0004] Gutters have a largs opening, which runs paralle! to the roofline, to collsct water.
A drawback of this large opening s that debuis, such as leaves, pine neadles and the like can
readidy enter the opening and eventually clog the gutter.  Once the rain gutter fills up with
debris, ramnwater can spill over the top and unto the pround, which can cause water damage toa

home and erode susrounding landscapes.
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[000S] A primary solution to obstract debris from entering 8 gutter opening s the use of
debris preclusion devices, most conmonly known in the public as gutter puards. Gutter guards
ate also generically referved to 85 gutter covers, eaves guards, leaf guards o, alternatively via the
roore techmical terms gatter protection systems, debris obstruction device (DODY), debris
preclusion devices {DPD) or gutter bridge, ete. Gutter guards/DOD types abound m the
marketplace and the mdustry is constantly mnovating to find more efficient configurations that
not only keep debris, such as leaves and pine needles out of the gutter, but also even tiny roof
sand grit. Conconutant with these mnovations are the challenges of systems that are simple {e.g.,
low cost, easy to fabricate, ete.) as well as systems designed to mantaim effectiveness {e.g.,
durable, easy-to-mstall, muumal mamtenance, te.) m heavy weather conditions.

[8006] In view of the above, varions systems and methods are elucidated i the followmyg
description, that provide mnovative solufions to one or more deficiencies of the art, incleding

designs for stepped gatter guards.

SUMMARY

8007] The following presents s siplhified summary in order to provide a basic
understanding of strne aspects of the clamed subject matter. This summary 1S nof an extensive
ovarview and is not intended to identify key/enitical elemesnts or to delineate the scope of the
clarmed subject matter. Its purpose 1S o present some concepts wa simphified form as a prelude
to the more detailed description that 1s presented later,

0008} In one aspect of the embodiments of this disclosure, a single plece, self-
supporting gutter puard 18 provided comprising: a roof attachment portion configwred for

attachment to a roof or building or roof-side end of a prospective gutter; 3 step portion, integrally
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connected to the roof attachment portion, composed of a plorality of connecied steps with
corresponding treads and risers, wherein at least ong of the connected steps has at least ong row
of step orifices disposed In its tread; a wough portion integrally connected to a last step of the
step portion, baving at least one row of trough ortfices disposed therein, wherein a floor of the
trough portion is at a lower elevation than a tread of the last step; and a gutter lip attachment
portion integrally connected to the trough portion, configured for attachmsent to a hip of the
prospective gatter, wherein the floor of the trough portion is below a top of the gutter ip
attachment portion, and wheremn the trough and the gutter hp attachment portion share a common
wall; wherein the step portion 18 setf-supporting, provides an uneven surface for easier debris
drymg and removal, and 15 ontented at 8 downward angle from the roof attachment portion to the
trough portion.

{0009} In another aspect of the embodiments of this disclosure, the above putter guard is
provided, wherein the roof attachment portion inclades a terminal section that 13 at an angle from
a plane of the roof attachment portion; andéor firther comprising riser orifices disposed in the at
least one of the connected steps; andior wherein the step orifices are partially disposed in the
tread and partially disposed in a riser of an adjacent step; andfor wherein the step onifices are at
teast one of non-circular in shape, arranged 8 plurality of rows, arvanged i a plurality of offset
rows, aisd proxinal to a riser of an adjaceut step that 1s on a voof attachment portion sude of an
orificed tread; and/or wherem the rough orifices are at least one of non-circular i shape,
arranged i a plurality of rows, arranged i a plurality of offset rows, proxinsal o a riser of an
adjacent step that is on a roof attachment portion sile of the erifices, proximal to the common
wall, disposed in the common wall, and disposed at a junction between the wrough's floor and the

conmmen wall; andfor, wherein all of the steps in the step portion have onfices; and/or wherein
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the trough portion 1s wider thao at least & width of a step m the step portion; andfor wherein an
outside corner of the at least one of the connected steps partially overhangs an orifice in a lower
adiacent step’s tread; sndfor wherein an outside corner of the at least one of the connected steps
completely overhangs an orifice tn a lower adjacent step’s tread; andfor wheren an angle of an
outside corner and mside corner of the at least one of the connected steps 1s less than 90 degrees;
and/or wherein the step portion”s downward angle 15 between 15 — 45 degrees; and/or wherein g
tread length of the treads 15 greater than a riser length of the risers; and/or wherein one or more
steps of the at least one of the conmecied steps 18 at least one of a different size and different
shape than one or more other steps of the at least one of the connected steps; and/or wherenm one
or more steps of the at least one of the connected steps has at least one of a different insade
corner and outside comer angle than one or more other steps of the at least one of the connected
steps; andfor wherem the last step 13 at least one of larger, different m shape and different n
angle than a first step of the step portion; andfor fiwther comprising a barrier in the trough
portion; and/or wherem the barrier 18 at least one of ramsed and recessed; andf/or wherem the
recessed barrier has an orifice iy a bottom thereof, andéor wherein barrier i3 formed from the
floor of the trough portion; andfor the barrier 13 shaped as at least one of a circle, plurality of
gircles, rectangle, arrow head, are, and starburst, ; and/or wherein the orifices are perforations in
a material of the step portion and trougls portion; andfor wherein the plurality of connected steps
are at feast 3 or more steps; anddor wheram the gutter lip attachment portion further comprises a
termunal end extending past the lip of the prospective gutter, and being downwardly onlented.
0010} In yet ancther aspect of the smbodiments of this disclosure, 3 self-supporting
gutter guard 1 provided, comprising: a roof atachment portion; a step portion connected to the

roof attachmaent portion, composed of a plurality of vonnected steps with comresponding treads
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and risers, wherem at least one of the connected steps has at least one row of step orrfices
disposed in s tead; and; a gutter Lip attachment portion connected 1o the step portion,

{0011} In vet another aspect of the embodiments of this disclosure, a selfsupporting
gutter puard formed from a sinple piece of material, comprising: a roof attachment portion; a step
portion connected to the roof attachment portion, composed of a plurality of connected steps
with corresponding treads and nisers, wherem at least one of the connected steps has at least one
row of step orifices disposed i its tread; and a8 gutter lip attachment portion connected to the step
portion.

{0012} These and other features and advantages of this mvention are described in, or are
apparent from, the following detatled description of various exemplary embodiments of the

devices and methods accordimg to this mvention

BRIEE DESCRIFTION OF THE DRAWINGS
[O013] Varions exemplary embodiment of this wvention will be deseribed in detasl, wath
reference to the following fipures wheremn:
{0014} Fig. 1 is a side view dlustration of an mstalled prior att gutier guard.
[8015] Fig. 2 15 a perspective view tustration of an exemplary gutter guard.
[0016] Fig. 3 1s a side view tlustration of the exemplary gutter guard of Fig. 2 over a
gutter connected to a roof,

[8017] Fig. 4 s an illustration of an mstalled exeraplary gutter guard with debris Howing
over it
[6018] Fig. 5 is a close-up illustration of a section of the step portion for an examplary

single plecs gotter guard,
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[0019] Fig 635 an tustration of alternative step outswde corners for an exemplary single
piece gutter guard,

{00201 Fig. 7A s an iHlustration of an exemplary gutter guard with a variation of the wread
orifice Jocation,

{0021} Fig. 7B 1s an illusiration of an exemplary gutter gouard with staggered rows of
tread ortfices.

{0022} Fig. 7C 15 an ilhustration of an exemplary gutter guard, wherein the fread onfices
are of different sizes.

{0023} Fig. 7D 15 an illastration of an exemplary gotter guard, wherem the tread ortfices
are sharved at the riser-tread junction and reduced ornhices.

{8024} Fig 7TH s an Hustration of an exemplary putter guard, wheremn the tread onfices
are of different shapes.

[0025] Fig. 7F is a perspective view of an mnstalled exemplary gutter guard, wherein the
orifices are also disposed m the risers.

{00261 Fig. 8A v an iHlustration of an exemplacy gutter guard with an addittonal “row™ of
trough onfices.

{8027 Fig, 4B s an tHusiration of an exemplary gutter guard with another “row™ trough
orificss.

JO028] Fig. SA s a perspective view of an mstalled exemplary gutter guard with trough
orifices.

0029 Fig. 98 is a perspective view of an installed exemplary gutter guard with laterally

disposed wough onifices.
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10030} Fig. 9C 18 8 perspective view of an mstalled exemplary gutier guard with floor
and laterally disposed trough orifices,

{0031} Fig 9D is a perspective view of an mnstalled exenplary gutter guard with comer
disposed trough orifices.

{0032} Fig. 9F 1s g perspective view of an mstalled exemplary goiter guard with Iaterally
disposed rectangular trough onfices and floor ortfices.

{6033} Fig. 9F 15 a perspective view of a modification of the embodiment of Fig. 9E, with
screened orifices.

[0034] Fig. 1015 a side view tlustration of an mstalled exemplavy gutter goard at a
shallow mstallation angle.

[8035] Fig 11 s 8 side view iHlustration of an exemplary gutter goard ot a larger
mstallation angle.

{0036} Fig. 12 is a side view ilustration of an installed exemplary gutter goard at a
greater mstatlation angle,

{6037} Fig. 13A 15 an exploded side view of a step portion of an exemplary gutter guard,
with an mstallation slope angle of approximately 45 degrees.

[B038] Fig. 13B is an exploded side view of 8 step portion of an exemplary gutter guard,
with an mstallation slope angle of approximately 35 degrees.

j0039] Fig. 13C 15 an gxploded side view of a step portion of an exemplary gutter guard,
with an mstallation slope angle of approximately 15 degrees,

j0040] Fig. 14A i an tlusteation of an exemplary gutter guard with steps having varying

lengths.
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{8041} Fig.
varying lengths.

j0042} Fig.
varying lengths.

[0043] Fig.

o

varying lengths.

-

3%

{0044} Fig.
angles.

[0045] Fig.

je0de] Fig
enlarged step.

{6047} Fig.
configaration.

[6048] Fig.

6049} Fig.

{6056} Fig
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148 18 anlustration of another exemplary gotter guard with steps having

140 18 an dthustration of another exemplary gotter guard with steps havmg

14D 15 an illastration of another exemplary gutter guard with steps having

14E 15 an iHustration of an exemplary gutier guard with steps having varying

14F 15 an lostration of an exemplary gotter guard with small step sizes.

140 15 anillostration of an exemplary gotter guard with an embedded

14H 15 an sdlastration of an exemplary gotter guard with an arched

1518 an iflustration of an exenplary gutter guard with a trough barricade.

16 35 a side view ilustration of the exemplaty gutter guard of Fig. 13,

17 is an sthustration of an exemplary gutter guard with a recessed trough

barricade and several variations.

[00§1] Fig.

18 15 o sude view illustration of an exemplary gutter guard showmg a possible

step stee variation and a raised and recessed barricade.

[0052] Fig,
[00S3] Fig,
[0054] Fig,

[0855] Fig.

19 15 an Hustration of 8 barricade formed of a cluster of circular shapes.
20 15 an tHustration of another barricade shaped as arrow heads.
21 15 an tdustration of another barricade shaped as crescents.

22 15 an iHustration of ancther barnicade shaped as a disc.

o]
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{8036} Tig. 23 is an tdlostration of another barricade shaped as a starburst.

DETALLED DESCRIPTION
Introduction
{6657} It should be appreciated that the most commounly used term to describe a debais
obstruction {or preclusion) device (DOD) for a rain guiter is gutter guard. However, as stated
above, alternate terms are used in the mdustry {generally from product branding), denoting the

same or essentially same purpose of preventing or obstructing the entrance of external debris

{e.g.. non-water material) into the rawn gutter, whereas the gutter can be protected so as to operate

effectively. Thus, recopnizing the layman may inerchangeably use these terms to broadly refer
to such devices, any such use of these different terms throughowt this disclosure shall not be
mterpreted 88 troporting a specific limitation from that particalar “brand” or “type” of putier
device. Accordingly, while a DOD or gutter bridge may be a more techmcally accurate term,
uiless otherwise expressly stated, the ose of the term gutter guard, gutier cover, leaf guards, leal
filter, gutter protection systems, gutter device, gutter goard device, and so forth, may be wsed
herein without foss of generality.

{00588} Many conventtonal gutter guard devices ate made of a single planar piece of
perforated sheet of aluminum and are designed to be installed in 8 primardly horizontal
arrangement relative to the gutter. For example, Fig. 1 s an sthastratton of a commonly vsed
conventional gutter guard device 20, The honzontal mstallation over the guiter G generally
creates a flat sarface 22 extending from the building B 1o the gutter hip 28 {the outer edge of the
gutter). This fat surface 22 tends to encourage debris to accumulate on the gutter guard 20,

This accumulation can and often clogs the holes 23 on the gutter guard 20, preventing water
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from penetrating the gutter guard 20 o the gutter G, Also, these types of conventional, flag,
horizontal, gutter puards 20 can cause raimwater to wick back under roof shingles 8 once debris
has accomulated on the guard 20, This wicking can cause extensive water damage to the
bulding B,  Sull further, with the accumulation of debris and ratnwater not being ahle to readily
flow through the guard 20 and mto the gutter G, the ramnwater can How across the guard 20 o the
gutter Hp 28, and then undesirably over the gutter G.

[0059] Designs of gotter guard devices are in a constant battle of balancing the size of the
holes 1 the surface of the device so that water can be diverted into the gutter withoot having the
holes be oo targe to allow debris to enter the gutter. Also, supporting the gutter goard over the
gutter s challenging, wheren multiple support structures are also used. As debris entrance 18
undesired, conventional gutter guard devices tend to have a great number of small diameter holes
per square inch. However, this design balance generally ends up reducing the rigidity of the
device, often requiring separate supporting struchwes. Further, small diameter holes are easier to
be obstrocted with nucro~debris and this eventually causes the water to flow over the holes and
fall off the end of the gutter guard.

80601 Conventional gutier goard devices have 1o be manufactured v nultiple different
sizes to fit generally used guotter sizes; & different sized gutter puard for each gutter size, Further,
contventional guards are not readily modifiable to £t various buitkling configurations.

Stepped Gutter Guards

j0061 In view of the above challenges for gutter guards, exemplary stepped designs are
described herein including ong-piece design{s) which are able to fita 47, 4.5, 57 or 6" guttsr, for
example. As a “one-size fits” design 1s easier o stock on store shebves, retailers and sellers will

appreciate the space savings. As the exemplary design is capable of fitting commuonty sized

10
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gutters, homeowners will not need to chmb to the roof 1o mweasure thew gatter wadths,
Contractors do not have 1o be burdened with canrying multiple size guards o the job site. In
varions embodiments, the exemplary device™s back section can be made to be flexible, thus able
to be "bent” into a vatiety of angles o fit different rooffgutter roounting situations.

{0062} The below Figs. will have illustrations of various exemplary embodiments,
however, 1t 1 noted that portions of the iHlustrations may not be to scale. That is, certam
described elements may not be appropriately scaled with respect to other deseribed elements. Or
the described ortentation or angles may not be as shown or if shown are not the exact value
described. For example, certam cross sectional views or cot-away, for ease of viewability, are
shown as a gap m the profile, the gap ndicating the orifice or break m the structure. Whereas,
the gap would not be traditionally shown in a true cross sectional view. Farther, lengths of
certain elements, tread or riser for example, mayv not be frue to scale, as well as the angles that
define them.

{0063} Fig. 2 displavs a perspective view of an exemplary gutter guard device 108, Fig.
3 shows a partial cut-away side view of the exemplary device 100, installed on a gotter G,
attached to building B, having a roof R. (It 1s noted here that Fig. 3's cutaway view itlustrates
the orifices as bregks m the contimuity of the surfice, but it is understood that this s done simply
for ease of viewing.} The device 100 includes a roof altachient portion 110 connected to a step
portion 130, conngcted to a trough portion 160 and connscted t© 8 gutter hip attachnent portion
190, The device 10 can be made from a single pisce of matenal, if so desired, or of several
pieces jomed together. For the embodinments described herein, portions 110, 130 and 190

principally define the exemplary device 100, with optional portion 160 added for other

11
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embodiments of the exemplary device 100, For ease of explanation, the following discussion
will describe the exemplary device 100 with all the portions 110, 130, 160 and 190

{8064} The roof attachment portion 110 includes an attachment portion riser 114 and an
attachment tread 116, The “roofeside” of attachment portion viser 114 can be terminate with an
optional attachment section 112, which can be attached to a side of building B. While Figs. 2
and 3 show optional attachiment section comer 112 as a lip, it 15 understood that it can be cwrled,
a bead, tapered, U or L-shaped, bent, etc., according to design preference.  For example, all or
part of attachment section comer 112 and/or attachment tread 116 may be bent into a desired
angle. When the device 100 15 mose, attachment tread 116 can simaply be shid under a voof's
singles or in some applications it can be bent to conform with and match the building B so that it
can be fastened to the building B andfor the gatter G In various embodiments heremn,
attachment tread 116 (at for areas neighboring the root) 15 designed to be solid, without holes, If
attachment tread 116 s sufficiently wide to have a region hanging over the gotter’s G opening,
holes may be devised m that region to allow dramage mito the gotter G.

[0068] Attachument portion riser 114 connects to step portion 130, which inclades a
plurality of steps 132, Each of steps 132 has a pluraluy of orifices 134 formed therain,  Step
portion 130 15 integrally connected to and disposed between roof attachment portion 110 and
trough portion 160, The size of steps 132 withun step portion 130 may be uniform betwesn steps

132 er may vary, according o design praference.

{0066} Each step 132 of step portion 130 has a respective tread 140 and riser 150, In
varioas ersbodiment, step ortfices 134 are formed n tread 140 of each of steps 132, and usually
{but not necessarily) disposed toward a roof-side end of each tread 140. It is expressly

understood that the orifices shown in this disclosure can be circular, oval, rectanpular, slots,

12
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ports, efo. and are not restricted to any particular shape. Further, the ortfices can be formed in
onie OF more rows or arrangements and formed by punching, machining, molding, and so forth,
The orifices can also be of different stzeg, types, shapes, ete. for different steps within step
portion 130, To some embodiments, the arifice(s} or vow of orifice(s) can be substituied with a
segmented slots parallel to the tread.

{0067} In the embodiment shown o Fig. 2, a density of the step onfices 134 was
approximately 18§ orifices per hnear foot. However, 1t 15 expressly understood that other
densities, shapes, arrangements and locations of the step orifices 134 are possible, without
departing from the spirit and scope of this disclosure.

0068} Uptional trough portion 160 18 integrally connected to and disposed between step
portion 130 and gutter Hip attachment portion 190, Troagh portion 160 15 jomed to step portion
130 via niser 130 of step portion 1037s Jast step.  Trough portion 160 includes a trough tread 164
and a gutter hp side trough niser 166, Trough tread 164 connects to trough niser 166 at junction
or comer 168 which 13 below gutter lip attachment portion 190, Accordingly, trough portion 160
or at least comer 168 s below step portion 130 and/or gutter Iip attachment portion 190, Angle
E s tormed on the upper surface of trough portion 160 between fread 164 and riser 166, In
various embodiments, the angle B can range batween 43 deprees o 135 degrees.

j0069] Trough portion 160 can mclude a plurality of rough orifices 162, shown here as
disposed to ong side of trough portion 160, but ot is undersiood they can be disposed tn a
different arrangsment as well as at other sections or locations within trough portion 160 or gutter
tip attachment portion 190, In the smbodiment shown herg, the location and arrangement of the
trough onifices 162 are such that the trough fread 164 can flex {in some small degree} so as to act

as a spring board to help bounce leaves, ping nesdles and debris off the trough wead 164,

13



WO 2021/003199 PCT/US2020/040383

18070} Trough vser or wall 166 connects to gutter lip attachment portion 190 at junction
or corner 169, In some embodiments, the trough riser 166 may be less than Y% the widih the
trough tread 164, In other ernbodiments, the trough riser 166 nay be greater than ¥ the width
the trongh tread 164, It will be appreciated that the trough 160 andfor riser 166 may have a
curved profile rather than an angoelar or flat profile. Gutter lip attachment portion 190 mcludes at
feast a lip tread 192, Lip tread 192 15 configured to be fastenable to the gutter when the device
100 1s muse. |t wall be appreciated that a variety of conventional fasteners may be utilized to
fasten lip tread 192 to the gotter lip, such as but not himited 1o screws, rivets, double sided tape,
ete. As stated above, trough portion 190 may be optional, being proxsed with the last step of the
step porbion 130, which may have a last step configuration analogous or sinular to the trough
thread 164, but perhaps without a trough riser 166,

[0071] Fig. 3 shows a partial sude view of the exemplary device 100, installed on a gutter
G. The gutter (3 1s attached to building B, having a roof R, The building B, the roof R and the
gutter {7 are represented in this Fig. withouat great detail as any conventional elements of those
stems may be utilized and are only shown here to show application for the exemplary devives. It
will be appreciated that the roof R can be any type of conventional reofing material, inchuding
asphalt shingles, tile roofing, ste. 1 will further be appreciated that the gutter G 15 configured to
capiure houid, generally rainwater RW, that flows down the roof R and it the gutter G, The
gutter G has a gutter lip GL. The exemplary device 100, when in use is disposed above the
gutter opening GO, The device 100 s operably configured o span over the entive gutter opening

30, The device 100 extends from the roof R 1o the gutter hip GL. The device 100, glong with
other sinuilar embodiments, will allow rativwater RW 1o pass from a top surface of the devige 100

through the device 100 and into the gutter G, while preventing a substantial amount of debris

14
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from falling into the gotter G Additonally, the device 100, along with other similar
embodiments will enable nearly all of the rainwater RW to fall into the gutter G and not run over
the gitter bp L. The device 10018 shown m this Fig. s imstalled o the bulding B and gotter G
with & near horizoual slope.

100721 Mid~section of Fig. 3 shows a body of steps 130 mcluding o furst connecting step

~
7

136 joined to at least one nuddle step{s) 137 jomed to a second connecting step 138, First
connecting step 136 is disposed adjacent to roof attachment portion 110, Second connecting step
138 1s disposed adjacent to trough portion 160, Second step 138 15 closer 1 proximity to the
gutter lip GL than the remaning steps 130, Second connecting step’s 138 niser 150 5 adjacent
trough porbrony 160, The at least one nuddle step{s) 137 13 shown m this example as havig three
mper steps. However, the number of inner steps can be varied as desired.

{0073} Each step of steps 130 has a step outside comer 154, Step outside corner 134 18
formed by a top of a viser 132 of one step and an outside portion 153 of the wread of the adjacent
step. As shown below, the step outside corners 154 may be formed at an acute angle causing one
or more the respective treads and rissrs to be tilted or offset. Each step of steps 130 further
weludes a step nsrde corngr 157, The step mside comer 157 3s formed by a botiom 155 of a
riser of one step and an tuside portion 156 of the tread of the adjacent step. Orifices 134 are
typically disposed proximal te the step mside comers 137, The step inside corners 137 may be
formed at an acute angle causing one or more the respective risers and adjommg weads to be
offset or tilted. That iy, in some embadiments, step outside comers 154 may “extend” over and
overhang past a neighboring step mside corner 157 under it (1o form a Z-like shape, for

example). Conversely, in other embodiments, the step comer angle{s) may be obtuse 1o cause
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step outside corners 154 10 be slightly retarded or "short™ so 85 to not overhand the neighboring
step nside comner 157 under it

{0074} Fig 4 15 an tlustration of an installed exeraplary device 100, with debris flowmg
over it. When the device 100 15 1 nse, the downward arrangement of step portion 130 wall
cause rainwater RW to generally roll through the ortfices within the steps and mnto the gutter
opeming GO, However, the shape and or anghng of the step portion 130 will also generally
enable leaves, pine needles and other debris D to simply skip down the steps toward the gutter hip
GL. A majority of the rainwater RW from the voof will fall through the orifices m the step
portion 120, Thas, less ramwater RW will arvive at the trough portion.  Since ramwater falling
off the gutter hp GL 1 not destrable, #f 15 advantageous to have vamwater RW fall through the
device 100 and mto the gutter closer to the roof side rather than closer to the gutter lip GL.

[0078] Also of note 18 the lack of separate support structares m this design, wherem the
device 100 1s selfesupporting due to the stepped nature and judicious placement of the orifices.

{0076} Fig. 5 is a close-ap iflustration of a section of the step portion 130, for one
possibde embodiment, whergin theee {of possibly less or more) steps 132 are shown. Each step
132 moludes an angle A formed between riser 150 and tread 140, The step portion 130 also
includes an angle B between adjacent steps. Angle B is formed between the wead 140 of one
step and the riser 130 of the adjacent step.  Angle A is the nterior angle for the step outsude
corners 154, Angle B is the extarior angle for the step mside corners 1537,

JO0771 As tllustrated n Fig, 5, angle A can be an angle 90 degrees or less, even down to
3 degrees, if so desired. In various experimental designs, angles of befwesn 50 - 80 degrees were

evaluated, as well as anples between 60 and 75 degrees. For the embodiment shown i Fig, §,

Angle A is set at approximately 87 deurees in perspective to tread 140 and riser 130
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{00781 Angle B can also be an angle 90 degrees or less, even downto 5 degrees, iso
desired. I various experimental designs, angles of between 50 - 80 degrees were evaluated, as

-y
,?

well as angles between 60 and 75 degrees. For the embodiment shown m Fig. 5, Angle B is set
at approximately 87 degrees ju perspective totread 140 and riser 150,

{00791 Onifices 134 are shown as formed 1 the steps 132 along the step mside corners
187, With thas amrangement, when the device 100 15 muse on a gutter, the device 100 enables
the cutside corner 154 of one step to “protect” the orifices 134 formed m the adjacent lower step
from debns falling directly wito the lower step’s orifice 134, This 1s possible because debus,
travelng on the top of a tread 140, will psually have a given momentum from the water 318
traveling on. This momentum will launch the debris or the debris wall fall “forward” outo the
fower next ontside corner. See Fig 4, for example. The width and tilt of the tread 140 wall
contribute to the effectiveness of debris transitionmg off the device 100, as well as the hewght of
niser 130 and overall slope of the step portion 130, For example, from experimental
embodiments, # was found designs with tread lengths greater than riser heights tended to
perform better with respect to water dralnage and debris preclusion. In fact, improved results
were found when the tread-to-nser ratio was at least 2:1.

0080} The amount of “protection” afforded to the orifices 134 s based onthe A& B
angles, but also on 3 separation distance U between an onfice centerline 135 and vertical line 158
from the neighbonng step outside comer 154, The separation distance € can be a positive value
(.., onfice centerline 133 is displaced towards a gutter bip side of the device 100, further away
from the vertical line 158), or can be a negative value {e.g., the orifice centerling 135 18 displaced
towards a roof side of the device 100 closer to the vertical ine 138, oreven past it). For the

latter case, the step outside comner 154 will “overhang™ the neighboring orifice 134, For
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experimental designs, asing a device 100 stzed to cover a § inch wade gutter, with a ron~to-rise
ratio of 2, it was found that a value of C approximately 0.166 inches (with 0.23 mch variability)
was well sutted for debris removal, while providing a high water drainage result.

081} Fig 6 s an Hustration of sample alteroative step outsude comers. For example,
the first nmage shows a rounded comer 154A. The second image shows a micro-stepped corner
154B. And the third unage shows a rounded-micro-stepped corner 154C. These ilhustrations are
provided to show that the outside corner does not need to have a defined edge but can be smooth
or blant or other shaped. For example, the edge can be chamfered or any variation of a shape
thereof.

[0082] As stated above, the vanous ortfices way be disposed at other locations 1 the
exemplary device. For example, Fig. 7A 18 an lustration of an exemplary embodiment 710,
wherein the tread ortfices 714 are disposed closer to a gotter hip side end of the respective tread.

{0083} Fig. 7B 1s an ilhustration of an exemplary embodiment 720, wheremn the tread
orifices 724 are arranged as two staggered rows on the step treads.

{0084} Fig, 7C 1s an sHustration of an exemplary embodimant 738, wherein the tread
orifices are of different drameters or sizes 731, 733, It should be appreciated that the respective
shapes may be different than shown,

.
,I

JO088] Fig. 7D 1z an tlustration of an exemplary enbodunent 7338, wherein the tread
orifices are shared with the riser {disposed at the niser-tread junction} 736, Additionslly, the

reduction m number and mcrease i spacing 1s seen wm nser-tread orifice 737, Similarly, tread

orifices 738 and 739 show a reduction in number and increase m spacing.

[0086] Fig. 7E is an ilustration of an exemplary embodiment 740, wherein the tread

orifices are of diffierent shapes 744, 745,
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{0087} Fig. 7F 15 a perspective view of an installed exenplary embodiment 750, wheremn
the orifices 739 arve alzo disposed in the risers.

{00881 Fig. 8A s an iHlustration of an exemplary embodinient 31, wheram an additional
“row” of trough arifices 813 15 posttioned on an opposite side of the trough from gutter hp sude
trough orifices 812,

[0089] It should be appreciated that the various exemplary embodiments shown here
demonstrate orifices disposed i each tread, wherein the presences of the orifices improve the
water dramage factor of the “orificed” treads on the gutter guard. However, 1t 1s understood that
in some embodiments, one or more treads may not be ontficed, or if they are present, the onifices
may be houted in amount. Therefore, one or more embodisents are possible where alternating
treads, or a sequence of treads, or combmation of alternating sequence of treads, for example,
may be onficeless, understanding this can be a design choice.

{0090} Fig. 8B 1s an ilhustration of an exemplary embodiment 820, wherein another
“row™ of trough ortfices 822 1s positionad between the troagh oritices 812 and 813 shown in Fig.

8091} Fig. 9A 15 a perspective view of an installed exemplary embodiment 900, showing
a set of trough orifices 902 disposed m the floor 970 of trough portion 968,

j0092] Fig. 9B 15 a perspective view of an installed exenplary embodiment 914, showing
trough orfices 914 laterally disposed in the gutter hp side niser or wall 981 of the trough portion
961, Thix smbodiment shows these trough orifices 914 as the oanly orifices in the trough portion
961, It should be appreciated that side wall trough orifices 914, in this and other embodiments,

may be disposed gt any heigly, ortentation, arrangement, ete, within the side wall of the trough
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portion. However, locations neaver to the floor of the trough portion are understood to provide
eartier and more effective drainage.

{80931 Fig. 90 18 8 perspective view of an installed exemplary embodiment 920, showing
{aterally disposed trough orifices 924 n side wall 982 of the rough portion 961, as well as
trough orifices 922 in the floor 972 of the trough portion 962.

[0094] Fig. 9D is a perspective view of an mstalled exemplary embodument 930, showmng
trough orifices 932 disposed in the comer formed by floor 973 and side wall 983 of the trough
portion 963,

{0095} Fig. 9F 15 a perspective view of an mstalled exemplary embodiment 940, showmg
laterally disposed trough onfices 944 having a rectangular “window™ shape mside wall 984 and
ornfices 942 m floor 974 of the trough portion 964

[0096] Fig. 9F s a perspective view of a modification of the embodmment of Fig. 9E,
wheremn the windows 954 are screened to prevent debris entrance.

[0097] 1t should be appreciated that the above llustrations show a trough width that is
significantly greater than a neighboring step width,  However, i some embodiments, the trough
width may be equivalent to or less than a width of the neighboring step widih, this being a design
variable. Nonstheless, for various exparimental designs, the trough width was tested at a width
of approximately 1 mch for a § wch gutter spanning gutier guard.

JO098] As should be apparent, the above Figs. tlustrate only a smsll set of vanous
possibde modifications o the embodiment shown i Fig. 2. Therefore, it is understood that the
above examples are not to limit the breath of the possible embodiments, and that other changes

and modifications may be made without departing from the spirit and scope of this disclosure.
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[0099] Fig. 10 18 a side view tllostration of an exemplary ersbodiment 1000 wstalled over
a gutier (3. It is noted here that the “mstallation” slope A of the device 1000 s very shallow,
being the roof attachment portion 1010 13 disposed wunder the roof R,

{8100} Fig. 11552 side view illustration of an exemplary erobodiment 1100 with g larger
“nstatiation” slope B.

{0101} Fig. 1218 a side view tllusteation of an exemplary embodiment 1200 mstatled over
a gutter G, wherem the “mstallation” slope C 1s greater than the slopes shown in Figs. 10and 11

{0102} The embodiments of Figs. 10, 11, and 12 are the same device, however,
positioned at different angles of mstallation. These Figs. dlustrate the ability of the exemplary
device to be mstalled at different angles winle still preserving 1ts gatter guard charactensnies. OF
particular note 15 that the exemplary device may flex 1o accommodate different angles, as well as
different size gutters, wherein the flexing does not significantly affect the overall characteristics
of the device.

{0103} The design of the exemplary gatter guard alfows it to it on practically any siwe
aund type of gutter. An installer can sasily modify or adjust the overall depth {from the
perspective of the front of gatier to back of gutter} so it will fit whatever gutter desired 1o be
installed on. The exemplary gotfer puard also has inherent qualities that allows it to be flexible as
well as fit snugaly over the gutter.

j0104] Fig. 13A 1y an exploded side view of & step portion 1300 of an exemplary device,
having an installation slope angle 1362 of approximately 45 degrees Step outside corner 1354
protrudes over and covers a portion of the lower onfice 1334 disposed adiacent to the step

outside comer’s niser 1332, With such an overhang acting to shield the arifices 1334, the orifices



WO 2021/003199 PCT/US2020/040383

1334 can be larger than with a now-overhang design. With larger orifices 1334, g grester
volume of ramnwatar can be directed mnto the gutter.

{8105] The step’s treads 1340 can be reverse sloped (tilted back) by a tilt angle 1345 of
approximately 10 degrees down fromthe horizon, given the approximate 45 degree installation
angle. This arrangement elevates the outside corners 1o cause raimwater to be forced back
towards the ortfices, and with several orificed steps, 1t s unhkely rainwater will ever reach the
gutter ip. Because the combination of steps act hike stairs, debris will progressively fall “down™
onto the next step. The greater the tilf angle 13435, the more water will be drained in the earlier
steps of the step portion 1300,

[0106] Therefore, 1t wall be appreciated that the exenmplary devices enable ramwater to
more readily flow into the gutter at the roof side end of the device, thus reducing the possibility
of rasnwater falling off the gutter lip side. Additionally, because there is a natoral slope m the
stair-step design, exemplary embodiments will be highly effective at allowing debris to move
across and fall off the gutter,

{0167} Fig. 13B is an exploded side view of a step portion 1301 of an exstoplary device,
having an installation slope angle 1372 of approximately 33 degrees. Therefore, the treads” tilt
angle 1363 (approximately 15 degress} is shown to be greater than the tittangle 1345
{approxunately § degrees) of Fig. 13A. In this configuration, step outside corner 1354 15
displaced away from step 1334, not providimg an overhang, The higher tlt angle 1365 will
promote a greater amount of water to dram through the onfice 1334,

J0108] Fig. 13C is an exploded side view of a step portion 1302 of an exemplary device,

having an installation slope angle 1382 of approximately 15 deprees. Therefore, the freads’ tilt
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angle 1385 13 shows to be greater than the tilt angle 1365 of Fig. 13B, and for this example s
approximately 13 degrees.

[0109] It should be appreciated from the above Figs. that the mstallation slope can vary.
However, it 1s believed the exemplary gutter puard can functon very well between instaliation
angles of approximately 20 ~ 53 degrees, wherein 1 15 believed 35 degrees or thereabouts
provides an ideal slope. Of course, depending on the steepness of the roof, amount of trees near
gutters, approsimate distance of trees to the gutters, the type of tree, high or low ramfall regions,
height of gutter above the ground {for example, if the gutter is on the 2aa or 3w story, there s less
chance of debris 1ssues falling on the gutter guard), and other factors, different “optimal™ angles
may be found.

{6110} Figs. 13A-C ithustrate the relationship between the angles of the staw-step
backward sloped ledges {e.g., treads) and the overall slope of the stair~-steps, for a fixed tread-
riser length ratio and fixed comer angle(s). Steeper sloped stair-step ledges improve water
penetration into the gutier, because the tilted ledges act as harviers to mhubit ramwater flow from
traveling past the ledge. Thergfore, steeper sloped stair-step ledgss help ensure higher volumes
of ramwater will go down the orifices in the ledges. In many ways, they act as micro-troughs.

{8111} A compronuse, however, is that the orifices are more exposed to debris {sincg
there s less of an overhang protecting them}. To address thus, smaller holes can be devised. Or
the ouiside corners can be positioned to overhanyg or be closer to the mside corners by
appropriate adjustment of the respective A & B corner angles {Fig. 3} as well as the riser heights
and/or the tread widths. That s, the apparent L-like shape of the stairs may be shifted to be more

Z-tike, for a different putter mstallation slope angle, or vice versus. Thus, i light of the gbove, 1t
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1s understood that vartous meodification and changes to the destgas being show are within the
spirit and scope of this disclosuwre.

{0112} Figs. 14A-H are side view illustrations demonstrating various exemplary
embodiments with differing step shapes, ovientation, and sizes, For example, Fig. 14A shows an
embodiment 1410 with steps 1412 with longer treads 1414 than for the treads 1418 of steps
1416, A clight shutting of the steps can be seen m the step pattern.

{0113} Fig. 148 shows an embodiment 1420 with steps 1422 with longer treads 1424 and
nisers 1423 thao the treads 1428 and risers 1429 of steps 1426, The obvious resalt 15 steps 1422
protrude sigmificantly more than steps 1426, Ax 18 apparent, water entering mito steps 1422 18
more likely to be mpeded from Howing out of the steps 1422 than for steps 1426,

{8114] Fig 14C shows an embodiment 1430 with moreasing viser lengths {or
squivalently, mereasmy tread lengths). This results in steps gradually changing shape and
mereasing in size with accompanying reduction in angles. For example, first step 1432 has a first
angle 1433 with first tread 1434 and first riser 1438, Last step 1436 has a last angle 1347 wath
last tread 1438 and last riser 1429, The reduction between the first and last angles, as well as the
merease 1t the niser fengths (and accompanying tread lengthy to match) is selftevident.

[0115] Fig. 141 shows an embodimens 1440 that s the reverse of Fig, 14C, with
deceasing riser lengths {or equivalently, mereasing tread lengths). This resulis o steps gradually
changing shape and decreasmg i size and with accompanying merease i anules. For example,
first step 1442 has a fivst angle 1433 and last step 1446 has a greater last angle 1447, The
merease betwesn the fivst and last angles, and attendant change o the step shape and siee 15 self-

gvident.
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[8116} Fig. ME shows an embodiment 1450 with angle increases and redaction between
the steps. First angle 14353 1s smaller than angle 1453 which in turn is larger than angle 1457,
The up-down change m the angles results i the dhapes and orientations of the steps to change.
Accordingly, step angles and attendant shapes, ovientations, sizes may be varied according to
design preference.

[0117] Fig. 14F shows an emsbodiment 1460 with constant angle steps 1466 with smaller

tread/riser lengths than in the previous embodaments. This resulis n a high number of steps per
wint fength along the device.
[0118] Fig. 14G shows an embodiment 1470 with the oniform steps 1476 but with a

(23

smgular enlarged step 1472, While thus Fig. shows the enlarged step 1472 in the "muddle” of the
step progression, the enlarged step 1472 may be m any other part of the progression. Simularly, a
converse embodiment can be envisioned, with a “smaller™ step embedded among larger steps.

{6119 Fig. 14H shows an embodiment 1480 sinular to the embodiment shown m Fig.
14F, bat arched 1o fit a near zero mstallation angle. This configuwration dlustrates the ability of
the sxemplary device o " undersized gutters (hy arching the device) or gutters wheve the
wstallation angle 1s substantially horizontal.

0120} For desipns where a single piece gutter guard is desired, it will be appreciated that
there needs 1o be a balance between the tipidity of the guard 1o allow i to span the gutter, and
having encugh holes, perforations, and/orifices so that water will fall theough the guard and mito
the gutter. The balancing act 15 that as one increases the number of holes and thus the
cumulative hole area m the gutter guard, the guard will decrease m rigidity. The reduced nigidity
Means § supporting structure s often needed or the underlying puard matenial mwst be of g higher

stiffnass or waight which typically increases the costs.  Further, the mergase in overall hole avea
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will also mcrease the bkelihood that debris can get caught as the debris engages the guard.
Therefore, a design that provides a large enough hole area without sacrificing rigidity would be
stgnficant.

{8121} In view of the above, a destgn using an exenplary stair-stepped embodiraent
spanning a 5 imch wide gotter was tested having about 120 holes per 1 foot long section. Each
hole had a diameter of ahout (118 inches to result m 8 camulative hole area of 3.224 squave
mches per foot fong section of the exemplary device. By way of comparnison, a conventional
one-piece gutter guard, which is commonty available as Smart Screen and has about 288 holes
per foot length, and has a total hole area of about 5.29 sguave nches. It showdd be noted here that
wcreased hole count does not necessary translate to increased water penetration. In fact, it may
be the oppostte. For example, the mcrease m hole connt is usually obtained by reducing the hole
size, which results m reducing the ability for the water to penetrate the gutter gouard.

{6122} Another conventional one-piece gutter guard commonly available as Leaftek, has
a hole count of 320 per foot length and a total hole area of about 5.8 square mches. Amermmax
Titan {an Ominmax company) s another conventional one-pigce gutter guard, having a 432 hole
count per foot length, and a hole area of about 7.6 square inches.  The Leaftek and Amerimax
Titan have both larger hole count and larger hole area. The fornmwer facior was discussed above,
the latter factor i that with excessively large hole argas, the more likely debris will enter into the
hole. Therefore, an engineering tradeoff 13 necessary, wherein hole size, area, and abilitv o
capture water while nimizing debris entrance 15 sought.

J01231 An exemplary design with a lower hole area per foot length was tested and
performance comparison of the above exemplary design and the above conventional gutter

guards revealed that the exemplary design performed significantly better with respect 1o water
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captuwre while having less hole area {meaning less debris s likely to enter the gutter). Thus, the
exemplary design can be intrinsically stiffer, whereby thinner, less expensive matenials can be
used For a given span, or longer spans can be covered, while retaining superior performance over
conventional gutter puards,

{0124} Becaunse of the protection from the step overhang, less boles, but larger diameter
holes can be gsed. In one exemplary embodiment, the diameter of the holes was about 21%
larger than the prior art’s bot had an ncrease in water flow by over 400%.

[8125] Fig. 15 is an ilhsstration of an alternative trough portion of an exemplary smgle
prece guiter guard device 15300, Device 1500 has very similar characteristics to the devices
described above, However, an optional roof attachment portion 1510 design with a bendable face
1s shown A bent section 15315 termunates roof attachment portion 1318, This configuration of
the roof attachment portion 1518 enables attachment to a vertical roof or nsilding section, if'so
needed. Muhiple bends may be devised, according to the installation needs.  Gutter hip
attachment portion 1590 is also configured with an optional downward {or angled) flap 1597 at
its terminal end. This flap 1397 halps to align the gutter lip attachment portion 1390 1o the
gutter lip {not shown) as well as cause overflowing water to exit further from gutter hip.

0126} Also. the wrough portion 1560 1 configured with one or more barticades 1568,
The barricade(s) 1568 can be formed directly m the trough portion 1360 duning manufacturing of
the wough portion 1560, or can be added later.  For example, the bamicade 1368 can be
“impressed’” into the material of the trough portion 1560 or as a separate matenial or stracture
affixed to the wough portion 1560. The barricade 1568 can be located on the top surface 156% or
hottom surface 1570 of the trough portion 1560. As shown in this example, the at least one

barricads 1368 is disposed on the top surface 15369 of trough 15360, The topside placement
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means the barticade 1568 will protrade wpward and will aide in preventing debos from
remaining on the device 1500, For example, debris can offen be wet and when wet will not
readily move off the device 1300, especially i resting on a flat sarface. However, by having a
barticade 1568, it provides an elevated resting surface for debris with open areas lateral to the
barricade 1568 and below the debris. The open areas will cause the debnis dry out guicker,
Betng drier, wind and the hike will more easily blow the debrnis off the device.

{01271 Fig. 16 15 a side view dlustration of the gutter guard device 1500, Here, step
onfices 1534 can be seen, as well as trough orifices 15362, Barncade(s) 1568 can be an elevated
section of the trough 1560 or may be an added material 1561, It should be appreciated that the
profite and shape of the barricade({s) 1568 can be different than shown. For example, one
barricade of the barricades 1568 may have a different shape as well as a different height than a
netghbormg or other barnicade. Thus, vanations to the barmicade styles, sizes, shapes, protfiles,
efe, are understood to be within the scope of this disclosure.

[0128] Fig. 17 1s another exemplary gutier gouard device 1700, with several varations.
For gxample, a non-planar roof attachment portion, very large tread-to-riser ratio, multiple
orificas i the treads, side port{s) or orifices i the step(s} and walls of the wough. Further,
barricade{s} 1708 1s recessed in the wrough 1760, Focusing Hrst on the barricade aspect, the
recessed barricads{s) 1768 can act as a micre-trough, helping to drain water faster through s
barricads orifice(s) 1769, More than one ortfice 1769 may be utilized m the barnicade(s) 1768,

Additionally, as stated above, the barmicade(s) 1768 can have different shapes or sizes. etc. For

orifice. Several such barricades maay be utilized. Similar to the reasoning stated above, the
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recessed barricade 1768 15 beneficial for rapidly removing debuis from the trongh 1760, as debnig
will likely span the barricade’s width and therefore air can drv the underside of the debnis.

[0129] With respect to the large tread-to~riser ratio, this will reduce the mumber of steps
i the step portion 1730, Conversely, a design may be contemplated using a large riser-to-tread
ratio, which will produce an increased number of steps tn the step portion 1730, Further,
ditferent sized steps may be devised. Accordmgly, different sized steps, and different riser-to-
tread or vice versus ratios can be implemented without departing from the spirit and scope of this
disclosure. With respect to the roof attachment portion 1710, 1t is shown here with an ophional
downward bent section 1715, enabling attachment to a building wall or roof support, ete. Also,
the step portion 1730 contams more than one row or pattern of step ovifices 1734 1n the
respective treads 1740, which may be of similar or diffevent sizes. Further, troagh portion 1760
sides are shown with optional orifices 1737 and 1761, Orifice(s) 1761 15 on a vertical wall and
helps to dram water that 1s filling the trough portion, acting as a second (or primary) relief for
onrushing water, Ovifice(s} 1737 15 sinular but disposed on an oppostte wall, m the last step’s
riser 1750, This orifice 1737 operates like a tread orifice bt i3 on the viser. Finally, gutter lip
attachment portion 1790 is relatively flat, not having the optional flap shown i Fig. 15 Itis
understood that the various moditications or featurgs show in this Fig. are demonsirative of
possible modifications to one or move of the various embodiments described m this disclosure
and are not to be limited to the featurgs show i Fig. 17.

j0130} Fig. 18 is a sde view lustration of an exemplary gutter guard device 1800,
showing a possible step size vanation and a combination of a raised barricade 1867 and a
recessed barricade 568, with corresponding harricade orifice{s) 1869, As gltuded above, the step

size van be altered within an exemplary device. Here, first step 1835 ix larger than the following
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steps. Of course, depending on design preference, the size difference may be nnplemented gt
another location or locations within the step portion 1830, First step 1835 mav also havea
difforent sized {or shape) ontfice 1832 thay the orifices 1834 of the other steps.

0131} With respect to the barricades, they can be reversed in position from what 1s
shown, having the ratsed barricade 1867 to the night of the recessed barricade 1868, Or, more
than one raised, or recessed barricade may be utihzed. OF note 1s the curved profiles of the
barnicades, which may differ from what 1s shown and may be dissmlar between barricades, m
profile, shape, height, ete. Trough orifice 1862 13 shown bordeng guotter Hp attachment portion
1890, Optional second trough ortfice(s) 1366 may be disposed forward to raised barricade 1867,
as the barricade 1867 naturally creates a “well” area between the barncade 1867 and the niger of
the last step of step portion 1830, The combmation of raised and recessed basricades 1s
understood to provide superior drymg and debris removal features than a single type bamicade,

{6132} Of additional note 1s that roof attachment portion 1810 may have orifices 1834,
provided the orifices 1834 are over a gutter openung (not shown). In contrast to Fig. 177s
embodiment, this embodiment shows a configuration wherg the roof attachment portion 1810 15
flat and step ovitices 1834 are formed as a single row within the step portton 1830, Of course,
these features may be altered as desived,

j8133] As the above Figs. llustrate g handfid of bamticade forms, 1t 1s undersiood that
other barricade forms may be used, according to design preference. For example, Fig. 19 shows
a cluster 1968 of six ¢urcular barticade shapes that may be used in an exemplary device’s wough.
The clusters 1968 can be more or less than six objects. The objects within the cluster 1968 can be
very simall in diameter or large enough so the cluster fills the respective trough. The ohjects can

be recessed (with respective orifices), raised, of any shape wncluding oval, regular or srvegular
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guadrilaterals, repudar or ivegdar polygons, concave of convex contours or 4 mux of several
shapes.

{0134} Fig 20 shows another barricade form formed of “arrow heads” 2068 with angled
sides. As stated shove, the barnicade(s) can be vased or recessed, or combinations of the two.
Fig. 21 shows one or more crescent shapes 2168, which can be postiioned at any angle, as well
as be ratsed or recessed, or a combination thereof. Fig. 22 shows a single disc 2269 as a
barricade. Fig. 23 shows a starburst 2368 as a barricade. As is evident from the above Figs., the
barricade may be of any desired shape size, arrangement, or ortentation, ete. For example, the
barnicade can be & letter, number, syinbols. With sach options, the bamricade may even spell out
a name, such as the product’s manafacturer.

{6135} While this invention has been described mn conjunction with the specific
embodiments outlined above, 1t 1s evident that many alternatives, modifications and variations
will be apparent to those skilled i the art. Accordingly, the preferved embodiments of the
mvention, as set forth above, are mtended to be iltustrative, not imiting. Vartous changes and
combinations thereof may be made without depariing from the spirit and scope of this invention.
It should be apparent that various differsnt modifications can be made to the exemplary
embodiments described herein without departing from the scope and spirit of this invention
disclosure. When structures are wdentified as a means to perform a function, the identification s

utended to mclude all structures, which can perform the function specified,
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CLAIMS

1. A single piece, self-supporting gutter guard comprising:

a roof attachment portion configured for attachment to a roof or bwlding or roof-side end
of a prospective gutter;

a step portion, mtegrally comected to the roof attachment portion, compesed of a
plurality of connected steps with corresponding treads and nisers, wherem at least one of the
connectad steps has at least one row of step onfices disposed m us tread;

a trough portion integrally connected to a last step of the step portion, having at least one
row of rough ontfices disposed therein, wherem a floor of the trough portion s at a lower
glevation than a tread of the last step; and

a gutter hp attachment portion mtegrally connected to the trough portion, configured for
attachment to a lip of the prospective gutter, wherem the Hoor of the troagh portion 18 below a
top of the gutter lip attachment portion, and wherein the trough and the gutter lip attachment
portion share a common wall

wherein the step portion 15 self-supporting, provides an uneven surface for easier debris
drying and removal, and 1s onented at 3 downward angle from the roof attachment portion to the
trough portion.

2. The guster guard of clam 1, wherem the roof attachment portion inchudes a terminal
section that is at an angle from g plane of the roof attachment portion.
3. The putter guard of claim 1, further comprising riser ovifices disposed n the at least one

of the connected steps.
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4, The gutter guard of clam 1, wherein the step ortfices are partialdly disposed in the tread
and partially disposed in a riser of an adjacent step.

5. The gutter guard of clam 1, whevein the step orifices are at least one of non~cireular in
shape, arranged m a plorality of rows, arranged in a plurahity of offset vows, and proximal toa
niser of an adjacent step that 15 on a roof attachment portion side of an orificed tread,

6. The gutter guard of claam 1, wherein the trough orifices are at least one of non-circular in
shape, arranged in a plurality of rows, arranged m a plurality of offset rows, proximal to a riser
of an adjacent step that 13 on a roof attachment portion side of the onfices, proximal {o the
commen wall, disposed n the common wall, and disposed at a junction between the trough’s

floor and the conunon wall,

7. The gutter guard of clawm 1, wherem all of the steps in the step portion have orifices.
3. The gutter guard of claim 1, wherem the trough portion 13 wader than at least a width of a

step m the step portion.

9, The gutter guard of claim 1, wherein an ouiside corner of the at least one of the connecied
steps parBally overhangs an onfice in a lower adjacent step’s tread.

10, The gotter guard of claim 1, wherein an outside comer of the at least one of the connected
steps completely overhangs an orifice n a lower adjacent step’s tread.

il The putter guard of clamn 1, wherem an angle of an outside corner and nsude comer of
the at least one of the connected steps 1s less than 90 degrees,

12, The gutter guard of claim 1, wherem the step porfion’s downward angle is between 13—
43 degress.

13, The gutter guard of clamm 1, wherem g tread length of the freads s greater than g riser

length of the risers.
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4. The gutter guard of clim 1, wherein one ov more steps of the at feast one of the
connected steps is at least one of a different size and different shape than one or more nther steps
of the at least one of the connected seps.

1S, The gutter guard of claim 1, wherein one or more steps of the at least one of the
connected steps has at least one of a different inside comer and outside corner angle than one or
more other steps of the at least one of the connected steps.

16.  The gutter guard of elaim 1, wherein the last step 15 at least one of larger, different m

shape and different in angle than a first step of the step portion.

17.  The gutter guard of claim 1, further comprising a barner m the trough portion.

I8, The gutter guard of clasm 17, wheremn the barrier 15 at least one of raised and recessed.
19, The gutter guard of claim 18, wherein the recessed barrier has an orifice w a bottom
thereof.

20, The gutter guard of clavm 17, wheremn barriter 18 formed from the Hloor of the trough
portion.

21 The putter guard of claim 1, whergin the barrier is shaped as at least one of a circle,
plurality of curcles, rectangle, arrow head, ave, and starburst.

22, The putter guard of claim 1, whergin the orifices ave perforations m a naterial of the step
portion and trough portion.

23, The guttey guard of claim 1, wherem the plurabity of connected steps are at lsast 3 o
aore steps.

24, The gutter guard of claim 1, wherem the gutter lip attachment portion further comprises a
terminal end extending past the hip of the prospective guiter, and being dowmwardly oritented,
25, A self-supporting gutter guard comprising:

a roof attachment portion;
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a step portion connected 1o the reof attachment portion, composed of a plorality of
connected steps with corresponding treads and risers, wherein at least one of the connected steps
has at least one row of step ortfices disposed m ats tread; and

a gutter hp attachment portion comected 1o the step portion.

26, A self-sapporting gatter guard formed from a single piece of matenial, comprising:

a roof attachment portion;

a step portion connected to the roof attachment portion, composed of a plurahity of
connected steps with corresponding freads and risers, wherein at least one of the connected steps
has at least one row of step ontfices disposed m 1ts tread; and

a gatter hp attachment portion connected to the step portion.
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AMENDED CLAIMS
received by the International Bureau on 25 November 2020 (25.11.2020)

CLAIMS
What is claimed is:

1. A single piece, self-supporting gutter guard comprising:

a roof attachment portion configured for attachment to a roof or building or roof-
side end of a prospective gutter;

a stepped portion, integrally connected to the roof attachment portion, composed
of a plurality of connected steps formed from a step tread joined to a step riser with joint
angles of less than 90 degrees, wherein at least one of the connected steps has at least one
row of step orifices disposed in its tread, |

a trough portion integrally connected to a riser of a last step of the stepped
portion, having at least one row of trough orifices disposed therein, wherein a floor of the
trough portion is at a lower elevation than a tread of the last step; and

a gutter lip aﬂachmeﬁt portion integrally connected to the trough portion,
configured for attachment to a lip of the prospective gutter, whérein the floor of the
trough portion is below a top of the gutter lip attachment portion, and wherein the trough
and the gutter lip attachment portion share a common wall;

wherein the stepped portion is self-supporting, provides an uneven surface for
easier debris drying and removal, and is oriented at a downward angle from the roof
attachment portion to the trough portion.

2. The gutter guard of claim 1, wherein the roof attachment portion includes a

terminal section that is at an angle from a plane of the roof attachment portion.
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3. The gutter guard of claim 1, further comprising riser orifices disposed in the at
least one of the connected steps.

4. The gutter guard of claim 1, wherein the step orifices are partially disposed in the
tread and partially disposed in a riser of an adjacent step.

5. The gutter guard of claim 1, wherein the step orifices are at least one of non-
circular in shape, arranged in a plurality of rows, arranged in a plurality of offset rows,
and proximal to a riser of an adjacent step that is on a roof attachment portion side of an
orificed tread. |

6. The gutter guard of claim 1, wherein the trough orifices are at least one of non-
circular in shape, arranged in a plurality of rows, arranged in a plurality of offset rows,
proximal to a riser of an adjacent step that is on a roof attachment portion side of the
orifices, proximal to the common wall, disposed in the common wall, and disposed at a
junction between the trough’s floor and the common wall.

7. The gutter guard of claim 1, wherein all of the steps in the stepped portion have
orifices.

8 The gutter guard of claim 1, wherein the trough portion is wider than at least a
width of a step in the stepped portion.

9. The gutter guard of claim 1, wherein an outside comer of the at least one of the
connected steps partially overhangs an orifice in a lower adjacent step’s tread.

10.  The gutter guard of claim 1, wherein an outside corner of the at least one of the
connected steps completely overhangs an orifice in a lower adjacent step’s tread.

11.  The gutter guard of claim 1, wherein an angle of an outside corner and inside

corner of the at least one of the connected steps is less than 90 degrees.
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12.  The gutter guard of claim 1, wherein the stepped portion’s downward angle is
between 15 — 45 degrees.

13.  The gutter guard of claim 1, wherein a tread length of the treads is greater than a
riser length of the risers.

14, The gutter guard of claim 1, wherein one or more steps of the at least one of the
connected steps is at least one of a different size and different shape than one or more
other steps of the at least one of the connected steps.

15.  The gutter guard of claim 1, wherein one or more steps of the at least one of the
connected steps has at least one of a different inside corner and outside corner angle than
one or more other steps of the at least one of the connected steps.

16.  The gutter guard of claim 1, wherein the last step is at least one of larger, different
in shape and different in angle than a first step of the stepped portion,

17.  The gutter guard of claim 1, further comprising a barrier in the trough portion.

18. The gutter guard of claim 17, wherein the barrier is at least one of raised and
recessed.

19.  The gutter guard of claim 18, wherein the recessed barrier has an orifice in a
bottom thereof.

20.  The gutter guard of claim 17, wherein barrier is formed from the floor of the
trough portion.

21.  The gutter guard of claim 1, wherein the barrier is shaped as at least one of a
circle, plurality of circles, rectangle, arrow head, arc, and starburst.

22. The gutter guard of claim 1, wherein the orifices are perforations in a material of

the stepped portion and trough portion.
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23.  The gutter guard of claim 1, wherein the plurality of connected steps are at least 3
of more steps.

24, The gutter guard of claim 1, wherein the gutter lip attachment portion further
comprises a terminal end extending past the lip of the prospective gutter, and being
downwardly oriented.

25. A self-supporting gutter guard comprising:

a roof attachment portion;

a stepped portion connected to the roof attachment portion, composed of a
plurality of connected steps formed from a step tread joined to a step riser with joint
angles of less than 90 degrees, wherein at least one of the connected steps has at least one
row of step orifices disposed in its tread; and

a gutter lip attachment portion connected to the stepped portion.

26. A self-supporting gutter guard formed from a s_ingle piece of material,
comprising:

aroof attachment portion;

a stepped portion connected to the roof attachment portion, composed of a
plurality of cpnnected steps formed from a step tread joined to a step riser with joint
angles of less than 90 degrees, wherein at least one of the connected steps has at least one
row of step orifices disposed in its tread, and

a gutter lip attachment portion connected to the stepped portion.
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