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TECHNICIAN PEATYFORM FOR ANTENNA MOUNT

Related Application

{8611 The present application claims priority from and the benefit of ULS, Provisional
Patent Application No. 62/395,530, filed September 16, 2016, the disclosure of which is

hereby incorporated herein in 1ts entirety.

Field of the Invention

{602] The present invention relates generally to mounss for antennas, and more

particularly to mounts for antennas on an antenna tower or monopole,

Background

{803} With increased demand for more wireless communication, the number of radio
and antenna units that a tower traditionally supports has increased and is expected to confinue
10 increase, New towers are being designed to support greater numbers of antenna and radio
units, while existing towers are retrofitted to support more units, and effort is made to fully
utilize space available on the towers.
{B804] In addition, antennas are becoming larger in order to handle more wireless traffic,
One parameter that influences antenna design is Effective Projected Area {EPA), which iy
determined by calculations defined by TIA/ANSI-222-G. EPA is intended to predict the
effect of wind loading on an antenva structure to enable designers to create a safe design.

‘he configuration of the antenna mount can impact the calculations, As such, reducing or

minimizing an anteana mount’s contribution to EPA can be desirable.

Py
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003} In addition, because antennas are typically mounted on towers well above the
ground, technicians working on the antennas and their mounis are at some risk. Aga result, a
mount design that can reduce the time a technician spends on the tower may also be

desirable, as may be a mount design that provides greater safety for the technician,

Summary
{6661 As a first aspect, embodiments of the invention are directed to an assembly,

comprising: an antenna frame comprising a plurality of horizontal members and a plurality
of vertical menthers mouvnted on the horizontal members; at least one piece of
communications equipment mounted ou one of the plurality of vertical members; and & work
platform mounted on at least two of the vertical members, one of the vertical members on
which the work platform is mounted being the vertical member on which the communications
equipmment is mounted.

{0871 As a second aspect, embodiments of the invention are directed {0 an assembly,
comprising: an antenna frame comprising a plurality of horizontal members and a plurality of
vertical miembers mounted on the horizontal members; at least one piece of communications
equipment mounted on one of the plurality of vertical members of the antenna frame; and a
work platform mounted on at least two vertical members, each of the vertical members
mectadiog a locking bracket that engages one of the horizontal members of the antenna frame,
the locking bracket including a portion that overlies the horizontal member frora above to
prevent downward slipping of the work platform relative to the horlzontal member under
ioad,

{B08] As a third aspect, embodiments of the invention are divected to an antenna tower,
comprising: a gencrally vertically disposed tower structyre; three antenna mounts mounted to
the tower structure; three antenna frames, each of the andenna frames mounted 1o a respective
antenna mount; and three work platforms, cach of the work platforms mounted 1o a respective

antenna mount or to a respective antenna frame.

Brief Description of the Fieures

{0691 FIG. 1 s a front perspective view of an antenna mounnt according to embodiments
of the invention.

13161 FIG. 2 is a vear perspective view of the antenna mount of FIG. 1.
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{811 FIG. 315 a partial front side perspective view of the antenna mount of FIG. 1 with

an equipment frame mounted thereon,

{812} Bl 4 is a partial rear side perspective view of the antenna mount and frame of
FIG. 3.

{6134 FIG. 8 is a front perspective view of the antenna mount and frame of FIG. 3.
{8141 FIG. 6 1s a front perspective view of the antenna mount and frame of FIG. 8 with

antennas and work p}atﬁ)mﬁs mounted thereon according to embodiments of the invention.
{815} F1G. 7 is an enlarged partial perspective view of the attachment off a vertical
member of the frame of FIG. 6 to the platform.

{816} FIG. B 15 an enlarged perspeciive view of the attachment of a vertical member of
the frame of FIG. 6 to a platform according to alternative embodiments of the invention.
18171 FIG. 915 a front perspective view of the antenna mount and frame of FIG. § with
antennas and a work platform mounted thereon according to further embodiments of the
invention.

{018} KEG. 10 15 an enlarged partial side view of a locking bracket for mounting the

platform on the frame as in FIG. &

319 FIG. 11 is an enlarged partial perspective view of the locking bracket of FIG. 18,
BCG T D g
{8241 FIG, 12 18 a partial top view of three antenna mounts and frames of FIG. §

mounted to a monopole via a ring mount.
{0213 FIG. 13 is g perspective view of an antenna mount and equipment frame with

three work platforms mounted thereon,

Detailed Deserintion

822} The present invention now is described more fully hereinafier with reference to
the accompanying drawings, in which embodiments of the invention are shown. This
invention may, however, be embodied in many different forms and should not be construed
as limited to the embodiments set forth herein; rather, these embodiments are provided so that
this disclosure will be thorongh and complete, and will fully convey the scope of the
invention to those skilled in the art.

8234 Like numbers refer to hike elements throughout. In the figures, the thickness of
ceriain lines, lavers, components, elements or features may be exagperaled for clarity,

Broken lines ilustrate optional features or operations unless specified otherwise,

3
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{624} The terminology used herein is for the purpose of describing particular
embodiments only and is not wntended to be hmiting of the invention. Unless otherwise
defined, all terms (including technical and scientific terms) used herein have the same
meaning as connnonly understood by one of ordinary skill in the art to which this invention
belongs. It will be further understood that terms, such as those defined in cormmenly used
dictionaries, should be interpreted as having a weaning that is consistent with thelr meaning
in the context of the specification and relevant art and should not be interpreted in an
idealized or overly formal sense unless expressly so defined herein, Well-known functions or
constructions may not be deseribed in detail for brevity and/or clarity.

1025 As used herein, the singular forms "a", "an”™ and "the"” are intended to include the
plural forms as well unless the context clearly indicates otherwise. It will be further
understood that the terms "comprises” and/or "comprising,” when used in this specitication,
specify the presence of stated features, inlegers, steps, operations, elements, and/or
components, but do not preciude the presence or addition of one or more other features,
integers, steps, operations, clements, components, and/or groups thereof. Ag used herein, the
term "and/or" includes any and all combinations of one or more of the associated listed items.
As used berein, phrases such as "between X and Y" and "between about X and Y" should be

n

interpreted to inchude X and Y, As used herein, phrases such as "hetween about X and Y
mean "between about X and about Y." As used herein, phrases such as "from aboat X to ¥
mesn "from about X to aboat ¥."

{6261 It will be understood that when an element is referred to as being "on", "attached"
to, "connected” to, "coupled” with, "contacting”, ete., another clement, it can be dirvectly on,
attached to, connected to, coupled with or contacting the other element or intervening
elements may also be present. In contrast, when an element is referred to s being, for
example, "directly on", "directly attached" to, "directly connected" to, "directly coupled” with
or "directly contacting” another element, there are vio intervening elements present. Itwill
also be appreviated by those of skill in the art that refergnces to a structure or feature that is

disposed "adjacent” another feature may have portions that overlap or undertie the adjacent

feature,
{8271 Spatially relative ternas, sueh as “under™, “below™, “lower™, “over”™, “upper”,

“lateral”, “left”, “right” and the like, may be used herein for case of description to describe

one clement or feature’s relationship to another element(s) or feature(s) as illustrated in the

4
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figures. 1t will be understood that the spatially relative terms are intended to encompass
different orientations of the device in use or operation in addition to the orientation depicted
in the fignres. For example, if the device in the figures is inverted, elements described as
“under” or “beneath”™ other clements or features would then be oriented “over” the other
clements or features. The device nmay be otherwise oriented {rotated 90 degrees or at other
orientations) and the descriptors of relative spatial relationships used herein interpreted
accordingly.

[628] Referring now to the figures, an antenna mount, designated broadly at 30, 1s
shown in FIGS, 1-4. The mouant 16 includes two pipe clamps 12, each of which inciudes rear
and front pipe clamping jaws 14, 16 connected by bolis 8. The pipe clamps 12 are
configured to clamp to a leg of an antenna tower or other mounting structure positioned
between the rear and front clamping jaws 14, 16 when the bolis 18 are tightened.

16291 As can be seen in FIG. 4, two side panels 28 ave fixed {0 opposite side walls of a
fower U-bolt bracket 3. Also, each of the side panels 20 is mounted fo the lower front
clamping jaw 16 via a bolt 24 about which the side panels 28 can pivot, Two side panels 26
are mounted {o opposiie side walls of an upper U-belt bracket 32 also, but the side panels 26
include a plurality of mounting holes 28 arranged in two rows, through which a bolt 3¢
mounts the side panels 1o the upper clamping jaw 16 (FIG. 3). The plurality of mounting
holes 28 enables the relative position of the upper Usbolt bracket 32 to the upper front
clamping jaw 16 to be varied, which in turn varies the “tilf” angle of an antenna mounted to
the anfenna tower io be selected as needed. Fach of the holes 28 may be regulasly spaced
from the other holes 28 to provide incrementally increasing angular ilt; for example, the
rightmost hole 28 shown in FIG. 3 may correspond to zero il angle, the next rightmost hole
28 may correspond to one degree of tilt, the next rightmost hole 28 may correspond to two
degrees of tik, and so en. Those skilled in this art will recognize that other bases or
foundations for mounting of the upper and fower U-bolt brackets to an anlenna tower or other
mounting structure may be employed.

{036 FIGS, 3 and 4 illostrate that the tower and wpper U-bolt brackets 22, 32 are
mounted to a cylindrical vertical post 34 via respective U-bolts 36, 37, Upper and lower
azimuth adjustment plates 38, 48 are fixed to the vertical post 34. Hach of the upper and
lower azimuth adjustment plates 38, 40 has an arcuate slot 42 near its rear edge; the arcuate

stot 42 has a radius of curvature that is substantially collinear with an axis defined by the
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vertical post 34, An adjustment bolt 44 (or other adjustment member, such as a pin or the
like) is inserted through the siot 42 and into & hole in the upper surface of the corresponding
U-boli bracket 22, 32, When the adjustment bolt 44 is loosened, the upper and lower azimuth
plates 38, 40 (and, in turn, the vertical post 34 and structures mounted thereto) are free to
rotate relative to the lower and upper U-bolt brackets 22, 32 about the vertical axis defined by
the post 34. Thus, the azimuth of an antenna moanted on the mount 18 can be adjusted by
simply loosening the adjnstment bolts 44, rotating the antenna into the desived position, and
tighiening the adjustment bolts 44,

[0311 Referring still to FIGS, 3 and 4, two frame mounting holes 47, 48 are located near
the front corners of the azimuth plates 38, 40. The holes 47, 48 are arranged such that one
pair of holes 47, 48 defines an axis that forms a substantially horizontal angle of 120 degrees
with the axis defined by the other pair of holes 47, 48 in the azimuth plates 38, 48

1032} Referving now te FIGS, 14, two generally C-shaped arms 88 are attached at their
ends to the upper and lower gzimuth plates 38, 48, Bach of the arms 88 includes two
horizontal runs 32 and a vertical run 54, which in some embodiments are formed as a
monelithic component (for example, via welding)., At the free ends of the horizontal rons 82,
the ends of the arms 38 have flattened sections 58 with two holes. Bolis 62, 64 or other
threaded or unthreaded fasteners ave inserted into these holes, then into the holes 47, 48 in the
azinwuth plates 38, 46, to secure the arm 58 to the upper and lower azimuth plates 38, 48. As
can be seen in FIGS. 3 and 4, the flattened section 58 has raised edges 78 that sandwich a
recess 72 within which the holes 66, 61 are located. [t should also be understood that the bolt
62 may be replaced with another varlety of pivotal atischment, such as a pin. post, rivet or the
like.

{033} Referring now to F¥GS, T and 2, two equipment face mounting brackets 86, 82
are mounted at the infersections or vertices between the vertical run 54 and the horizontal
rans §2 of each arm 58, Each of the cquipment face mounting brackets 88, 82 includes a base
panel 84 with mounting holes 86, The equipment face mounting brackets 88, 82 are welded
or otherwise fixed to the arms 50 so that the base panels 84 are substantially coplanar to
facilitate mounting of equipment,

1034] Other aspects and features of the mount M} are discussed in U8, Patent
Appiication No, 15/139,057, fled April 26, 2016, the disclosure of which is hereby

incorporated herein in its entirety. Other exemplary mounts are discussed in U.S. Patent



WO 2018/052829 PCT/US2017/050891

Application No. 15/000,036, filed January 19, 2016, the disclosure of which is hereby
incorporated herein by reference in its entirety.

{635) Referring now to FIG. 8, a typical frame 160 for antenna mounting is shown
mounted to the equipment face mounting brackets 8¢, 82. The frame 108 includes two
horizontal members 182 that gre mounted to the equipment face mounting brackets 80, 82 via
U-bolis 184 or the like. Notably, the horizontal members 162 are positioned at essentially the
same elevation as the horizontal rons 82 of the arms 50, which can veduce EPA. Vertical
members 106 (in the illustrated embodiment four vertical members 166 are present) are
mounted to the horizontal members 182 via U-bolts 108 inserted into holes in mounting
brackets 110 fixed to the horizontal members 362, The vertical members 166 then provide
mounting locations for antennas,

1636} Referring now to FIG. 6, a frame 200 is shown therein that includes two platforms
2350 for supporting a technician, As can be seen in FIG, 6, the frame 200 includes horizontal
members 202 attached to vertical members 286 in the manner discussed above {(L.e., via U-
bolts or welding) and antennas 228 are attached to the vertical members 286, However, the

¥

vertical members 286 extend downwardly sufficiently that the platforms 2586 can be atiached
to the lower ends of the vertical members 206.

{8371 The platforms 258 may be attached to the lower ends of the vertical members 206
via a welded or bolied joint, or in other ways known to those of skill in this art. As shown in
FIG, 7, in some embodiments, a flat plate 252 is welded to the lower end of each of the
vertical members 206, Bolts 258, screws or the like can be inserted into the flat plate 252 and
the platform 250 to fasten the platform 238 to the vertical members 266,

{638} in some embodiments, such as that shown in F16, 7, the platform 258 is an open
grid with a pattern of interstices 254, which may facilitate the attachument of the platform 258
to the vertical members 206 respective of the distance between the vertical members 206,
In the illustrated embodiment, a second flat plate 256 is positioned under the grid of the
platform 258 to receive the bolts 258 and secure the platform 258 to the vertical member 206,
{6391 FIG, 8 illustrates an embodiment in which a platform 258 may also be retrofitted
to an existing mount 208. In such an instance, a technician may drill holes in the lower ends
of the vertical members 286", A {lat plate 25827 that has a mounting sleeve 260 fixed to its

upper surface is then attached to the lower ends of the vertical members 206 with screws or

3
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bolts 262 inserted into the sleeve 260 and the just-drilied holes in the vertical members 206°.
The platform 258 can then be attached to the fat plate 2527 as discussed above,

{0481 Asnoted, in the illusirated embodiment, the vertical members 286, 2067 to which
the platform 258 1s mounted are utilized as the supports for the antennas 228, In other
embodiments, remote radio units (RRUs) may also be mounted to the vertical members 206,
In still further embediments, RRUs or other equipment may be mounted on a separate frame
from the antennas, and the vertical members of the frames on which the RRUs are mounted
may also serve as a mounting location for the platform.

{641} FIG, 13 fllustrates another embodiment of an antenna mount 18 and an
equipment frame 208” in which two platforms 258 are mounted to vertical members 206" of
the equipment frame 2887, and a third platform 258" is mounted to vertical members 266 that
are attached to the upper and lower horizontal runs 32° of the antenna mount 16°. Those
skilled in this art will recognize that additiona] platforms may be added {for example, a
second platform 288° may be added, with one platform 236" being mounted on each pair of
upper and lower horizontal runs 827 of the antenna mount 18°).

{0421 The use of at least two horizontal members 282 as attachment points for each
vertical member 206 provides multiple points to withstand the tangential forces applied by a
technician’s weight when he is positioned on the platform 258, In some embodiments, each
vertical member 206 may be attached to three or more horizontal members 202,

1343 Another embodiment of a mount, designated broadly at 389, is shown in FIG. &,
The mount 368 has horizontal members 382, vertical members 306, and antennas 328 tike the
mount 288 above. However, a platform 356 that {s somewhat longer than the platform 236 is
gttached to the mount 388 via three support posts 352, Each of the support posts 352 is
attached to the lower horizontal member 382 via a U-bolt 3584 and 2 mounting bracket 356
that is welded to the lower horizontal member 302, At its upper end, each of the support
posts 352 is attached to the upper horizontal member 362 via a two-piece locking bracket
3640, which is deseribed in greater detail below.

044] The locking bracket 360 (see FIGK, 10 and 11} has a lower Usshaped channel 364
with stde walls 366 and a floor 368. Fingers 370 extend Fom the side walls 366, A slot 372
is present in the floor 368, Each finger 378 includes three alipned holes 374, The locking
bracket 368 also includes an upper U-shaped channel 376 with a floor 378 and side walls

380, L-shaped fingers 382 extend from the side walls 380 and are welded to opposite sides of
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the upper end of the support post 352, A hole 384 is present in the floor 378, and another
hole 386 is present in each finger 382,
{84:’?} As can be seen in FIG. 11, the lower channe] 364 is pivotable relative 10 the upper
annel 376 and the support post 352; a pin, post, bolt or the like can be inseried through a
seiected aligned hole 374 in each finger 370 and through the holes 386 in the fingers 382 to
fasten the lower and upper channels 362, 376 together and provide a pivot point. The lower
channe! 364 is pivoted relative to the upper channel 376 until the foors 368, 378 comact each
other. In this position the slot 372 in the floor 368 aligns with the hole 384 in the floor 37§,
such that the lower and upper channels 364, 376 can be fixed with a bolt (not shown) inserted
through the slot 372 and holes 384, The ability of the lower channel 364 1o pivet can enable
the locking bracket 368 to lock onto horizontal members 302 of different diaweters. The
presence of the fingers 378 of the upper channe! 376 resting on and above the horizontal
member 302 significantly reduces the risk of vertical slippage of the support posts 352 (and
in turn the platform 358) due to load or hardware faiture,
{146} Also, the platform 350 can be easily retrofitted onto an existing mount (such as
the mount 300) with minimal impact to equipment attached to the mount 306,
1847} Although the mounts 208, 308 and platforms 250, 358 are illustrated for mounting
to-a leg of an antenna tower, those skilled in this art will appreciate that the mounts 268, 366
may also be mounted to other structures. For example, FEG, 12 illustrates three wounis 16
attached to a monopole 488, The platforms 2568, 338 may be attached {o the mounts 10 as
discussed above, Other structores that may benefit from an elevated platform may alse be
suitable for use with embodiments of the platforms discussed above {e.g., scaffolding).
048] The invention being thus deseribed, it will be obvious that the same may be varied
in many ways. Such variations are not to be regarded as a departure from the spirit and scope
> the invention, and all such modifications as would be obvious to one skilled in the art are

to be ineluded within the scope of the following claims,
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That Which is Claimed is;

1. Anassembly, comprising:

an autenna frame comprising a plurality of horizontal members and a plurality of
vertical members mounted on the horizontal members;

at least one piece of communications cquipment mouvnted on one of the plurality
of vertical members; and

a work platforny mounted on at least two of the vertical members, one of the
vertical members on which the work platform is mounted being the vertical member on

which the communications equipment is mounted.

2. The assembly defined in Claim 1, wherein the communications equipment is

an antenna and/or a remote radio anit.

3. The assembly defined in Claim 1 or Claim 2, wherein the at least two veriical

members is two vertical members,

4. The assembly defined in any of Claims 1.3, further comprising an antenna
mount to which the antenna frame is attached, the amtenna mount configured to mount {o an

antenna fower,

5. The assembly defined in Claim 4, wherein the work platform is a fivst work
platform, and further comprising a sccond work platform wmounted on two of the vertical
members of the antenna frame, the vertical members on which the sccond work platform is
mounted being different than the vertical members on which the first work platform is

mountad,

6. The assembly defined in any of Claims 1-3, wherein the work platform is

detachable mounted to the vertical members.

7. Axn assembly, comprising:
an antenna frame comprising a pluratity of horizontal members and 2 plurality of

vertical members mounted on the horizontal members;

Py
<>
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at least one piece of communications cquipment mounted on one of the plurality
of vertical members of the antenna frame; and

a work platform mounted on at least two vertical members, each of the vertical
members ineluding a locking bracket that engages one of the horizontal members of the
antenna frame, the locking bracket including a portion that overlies the horizontal member
from above to prevent downward shipping of the work plaiform relative 1o the horizontal

member under load,

8. 'The assembly defined in Claim 7, wherein the communications equipment is

an antenna-and/or a remete radio unit.

9. The assembly defined in Claim 7 or Claim 8, wherein the at least two vertical

members of the anterma frame is two vertical members,

10. The assembly defined in any of Claims 7-9, further comprising an antenna
mount to which the anfenna frame is attached, the antenna mount configured to mount to an

antenng fower.

11, The assembly defined in Claim 10, wherein the work platform s a first work
platform, and further comprising a second work platform mounted on two vertical members

that are mounted to one of the horizontal members of the antenna frame,

12. The assembly defined in any of Claims 7-11, wherein the locking bracket is

adjustable to accommodate horizontal members of different diameters,

13, An antenna tower, comprising:

a generally vertically disposed tower structure;

three antenna mounts mounied o the tower structure;

three antenna frames, cach of the antenna frarmes mounted to a respective antenna
mount: and

three work platforms, cach of the work platforms mounted to a respective antenna

mount 0r to a respective antenna frame.
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14, The antenna tower defined in Clasm 13, wherein al least one piece of

conununications equipment 1s mounted to each of the antenna frames.

15, The antenna tower defined in Claim 14, wherein the at least one piece of

communications cquipment is an antenna and/or a remote radio unit,

16, The antenna tower defined in any of Claims 13-15, wherein at least one of the
antenna frames comprises a plurality of horizontal members and a plurality of vertical

members mounted on the horizontal members, and wherein the corresponding work platform

is monnted on at least two of the vertical members of the antenna frame.

o

17. The antenna tower defined in any of Claims 13-16, wherein at least one of the
work platforms includes at least two vertical members, the vertical members being mounted

to the antenna {rame or the antenna mount.

18. The antenna tower defined in Claiw 17, wherein each of the vertical members
of the work platform includes & locking bracket that engages a horizontal member of the

antenta frame or a horizontal member of the antenna mount,

19. The antenna tower defined in any of Claims 13-18, wherein the antenna tower

struecture ia a monopole.
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