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PATENT ASSIGNMENT
PATENT NO. 6,026,627
Antenna Support for Power Transmission Tower

This “Assignment” or “Agreement” has been entered into between the Assignor and the
Company as of the Effective Date.

ASSIZNON: ...oooviiinni s FWT, Inc., a Texas Corporation
AdAress: ..oovvvevvennenernenenene e P.O. Box 8597
Fort Worth, Texas 76124
Company: ..., FWT, LLC, a Texas limited liability company
AdAress: ..., P.O. Box 8597
Fort Worth, Texas 76124

Effective Date of this “Agreement”: ....... April 16,2010,
RECITALS (BACKGROUND)

A. By application dated _January 4, 1999 | the Assignor applied for and subsequently
received from the United States Patent & Trademark Office a Patent a copy of which is
attached to this Assignment as __Attachment 1 .

Patent Date: February 22, 2000.
Patent Number 6,026,627
(the “Patent”).

The Patent covers an “Invention” generally described as follows:

Electrical powered transmission tower modified to support a telecommunications
antenna. The tower has several legs interconnected by lattice braces and is
anchored in the ground on a concrete foundation. 80 to 105 feet high and typically
weighs about 1,500 Ibs.

B. Company wishes to acquire for the duration of the term for which the Patent is or may be
granted, for its sole use and benefit, and for the use and benefit of its legal
representatives, the full and exclusive right, title and interest in and to the Patent in the
United States and any foreign countries which have or may grant a corresponding Patent.

Patent Assignment -6,026,627 Page 1
FWT 100818ML

PATENT

REEL: 026721 FRAME: 0777



AGREEMENTS

In consideration of the payment of Ten and No/100 Dollars ($10.00) to the undersigned Assignor
paid by Company, and other good and valuable consideration, the receipt and sufficiency of
which is acknowledged:

l. Assignment. For good and valuable consideration, receipt of which is acknowledged, the
Assignor sells, assigns and transfers to the Company and its successors and assigns, the
entire title, interest and right, including the right of priority, in, to and under the Patent
and Invention.

The Assignor agrees promptly upon request of the Company, or its successors or assigns,
to communicate any facts known to it respecting the Patent and the Invention, and to sign
and deliver without further compensation any power of attorney, assignment, application,
continuation, divisional or reissue, or other papers that may be necessary or desirable to
fully secure to the Company, its heirs, successors and assigns, the Inventions and any of
them described in said application all Patent rights therein, in the United States and in any
country foreign thereto, and to cooperate an assist in the prosecution of interference
proceedings involving Inventions and in the adjudication and re-examination of said
Letters Patent, provided the expenses that may be incurred by the Assignor in lending
such cooperation and assistance be paid by the Company.

2. Assignor’s Representations. The following representations and warranties are made by

Assignor:
a. The Patent is valid, and in full force and effect.
b. The Invention and the Patent covering the Invention for which the Patent

application was filed are the sole property of the Assignor and, except as
disclosed to Company in this Assignment.

c. No lien, mortgage, security interest, or other encumbrance against the Invention
or Patent exists except for the following: None.

d. No share, interest, Assignment, or other right to any or all of the Invention, or the
Patent application covering the Invention, has been transferred, assigned, or
granted to any other party except as disclosed to Company in this Assignment.

e. Assignor has the full power and authority to hold the Patent, to sell, assign, and
transfer such Patent to Company pursuant to this Assignment and to sign, deliver,
and perform, and to enter into and consummate all transactions contemplated by
this Assignment.

f. There are no threatened or existing actions, suits, or proceedings pending relating
to the Invention or the Patent.

Patent Assignment -6,026,627 Page 2
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g. There are no threatened or existing actions, suits, or proceedings against Assignor,
before or by any court, administrative agency, arbitrator or governmental body
with respect to any of the transactions contemplated by this Assignment or any
other matter, which may materially or adversely affect Assignors’ ability to
perform its obligations under this Assignment;

3. Attorney in Fact. Assignor appoints the Company and its successors and assigns as the
Assignot’s true and lawful attorney in fact with respect to all rights and remedies
associated with the Patent.

4, General Contract Provisions.

a. Acknowledgement of Recitals. The parties acknowledge that the Recitals to this
Agreement are true and correct in all material respects.

b. Incorporation of Related Documents. All exhibits, schedules, attachments
(including legal descriptions), and other instruments referred to in this
Agreement are incorporated into this Agreement as completely as if they were
copied verbatim into the body of it.

c. Authorization. The individuals signing this Agreement warrant that they have
the authority to sign this Agreement as authorized agents and with full authority
of any entity which such individual represents, and that the execution of this
Agreement does not violate any applicable bylaws, regulations, operating
agreement, rules, or other resolution of such entity.

d. Complete Agreement. This Agreement contains the full and complete
understanding between the Parties, supersedes all prior and contemporaneous
agreements and understandings, whether written or oral. Only the final, signed
Agreement is admissible as the written agreement between the Parties, and prior
drafts, if any, incorporating revisions or original language may not be used and
shall not be admissible as evidence for any purpose in any litigation that may
arise between the Parties. Neither this Agreement nor any of its provisions may
be amended or modified other than by a written document signed by the parties.

e. Further Assurances. Each party to this Agreement agrees to perform any further
acts and to sign and deliver any further documents that may be reasonably
necessary to carry out the provisions of this Agreement.

f. Divisible Agreement. This Agreement shall be construed in any case where
doubt may arise in such manner as will make it lawful and fully enforceable. If
any part of this Agreement shall be deemed unenforceable or illegal, then it is
the intention of the Parties that the unenforceable part be severed, and that only
the remainder be enforced, so long as the Agreement does not fail in its essential
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purpose.

g. No Third Party Beneficiaries. Neither this Agreement nor any other agreement
contemplated in this Agreement shall be deemed to confer upon any person or
entity not a party to this Agreement any rights or remedies contained in this
Agreement, except for any successors or assigns of the Company which shall
have the same rights as Company under this Agreement.

h. Headings. Gender, Singular = Plural. The headings of the paragraphs of this
Agreement have been inserted for convenience of reference only and shall in no
way restrict or modify any of the terms or provisions of the Agreement. Words
of either gender used in this Agreement shall be held and construed to include
the other gender unless the context otherwise requires. Whenever used in this
Agreement, the singular number shall include the plural, and the plural number
shall include the singular.

i Applicable Law. This Agreement has been signed in, delivered in, and shall be
interpreted, construed, enforced, and governed by and in accordance with the
laws of the State of Texas. The mandatory and exclusive courts of jurisdiction
and venue for any litigation relating to this agreement or any other dispute
between the parties are the state county or district courts of Tarrant County,
Texas. The parties to this Agreement consent to the jurisdiction and venue. The
normal rule of construction to the effect that any ambiguities are to be resolved
against the drafting party shall not be employed in the interpretation of this
Agreement or any exhibits or amendments to the Agreement.

j- Notices. Any notice or request required or permitted to be given to any party
shall be given in writing and shall be: (a) mailed to the party by registered or
certified mail, postage prepaid, (b) conveyed by courier, such as Federal Express
or United Parcel Service, or (c) hand delivered to the party. The address for
delivery of any notice shall be the address for the party in this Agreement, or at
such other address as such party may designate by written notice to the other
party to this Agreement given in conformity with this paragraph. Notice shall be
effective the date it is deposited in the mail or given to a third party to deliver to
the recipient, whether or not the recipient signs for or accepts such notice.
Further, in addition to the method of notice provided in this paragraph, actual
notice however given or received shall always be effective.

k. Counterparts / Acceptance By Electronic Delivery. This Agreement may be
signed in multiple counterparts, each of which shall be deemed an original, and

all of which together shall constitute one and the same instrument. The parties
agree that original signatures will not be required to enforce the terms of this
Agreement. This Agreement may be signed and the terms of which fully
accepted by either party by delivering an electronic form of this Agreement to
the other party and indicating in the body (e.g. by signing) of the electronic
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delivery format that the enclosed Agreement has been accepted by the delivering
party. Examples of electronic delivery include but are not limited to: facsimile
transmission (but do not include e-mail delivery). A copy of this Agreement has
the same force and effect as the original.

: =
Signed on OcredFT 5 ,2010.
Assignor Company
By: By:
FWT,Inc. ' FWT, LLC
T. F. Moore, President T. F. Moore, President
Patent Assignment -6,026,627 Page 3
FWT 100818ML
PATENT

REEL: 026721 FRAME: 0781



ATTACHMENT 1
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US006026627A
A
United States Patent (i (11} Patent Number: 6,026,627
Moore [45] Date of Patent: *Feb. 22, 2000
[54] ANTENNA SUPPORT FOR POWER 2,198,955  4/1940 Taylor .ccerreomecororcrmeseesesonsen 52/651.02
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[22] Filed: Jan. 4, 1999 5,649,402 71997 Moore ... « 52/651.02
5,855,103 1/1999 Moore ... . 52/651.02
Related U.S, Application Data
P— ontd Primary Examiner—Carl Friedman
[63] Continuation of application No. 08/877,717, Jun. 23, 1997, .\ A .
] Pat. No. 5,855,10%? which is a continuation of S;pliculiou Assistant Examiner: —:Tnnolhy B. Kang
No. 08/522,976, Sep. 1, 1995, Pat. No. 5,649,402 Attorney, Agent, or Firm—Felsman, Bradley, Vaden, Gunter
[51] Ite CL7 oo E04H 12/10; E04G 21j00 & Dillon, LLP; James E. Bradley
[52] US. ClL .rcrcreenen. 52/651.02; 52/40; 52/223.4; [57] ABSTRACT
52/297; 52/651.03; 52/736.2; 54/745.17 ) o o
343/890 An clectrical powerced transmission tower is modified to also
[58] Field of Search ........uew 52/40, 223.3, 223.5 support a telecommunications antenna. The lower has a
53/296, 297, 651.01. 651.02, 65103, 651,07,  Plurality of legs interconnected by lattice braces. A support
736.1. 736.2, 745.17, 745.18; 343/878,  column is erecied within the enclosure of the tower. The
’ ! ’ ! go0  Support column has a base anchored in the ground on a
concrete foundation. The column extends upward through
[56] References Cited the tower and protrudes through the top. The antenna is
e mounicd to the upper end of the column. Fasieners secure
U.S. PATENT DOCUMENTS the column to the tower for lateral support,
1,705,104  3/1929 Woodrufll ¢t al. ..cccovvrevenneen, 52/651.02
1,963,014 6/1934 Brown ..ceecceeceesreessrenns 52/651.07 X 13 Claims, 3 Drawing Sheets
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ANTENNA SUPPORT FOR POWER
TRANSMISSION TOWER

This application is a continuation application of appli-
cation Ser. No. 08/877,717, filed Jun. 23, 1997, which will
issue as U.S. Pal. No. 5,855,103 on Jan. 5, 1999, which was
a continuation of Ser. No. 08/522,976 filed Scp. 1, 1995,
U.S. Pat. No. 5,649,402,

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates in general to telecommunication
towers and in particular to a support for mouating an antenna
to an electrical power utility tower.

2. Description of the Prior Art

The growing popularity of cellular telephones has greatly
increased the need for towers for transmitting and receiving
antennas. Communication towers normally are special pur-
pose structures supported by guide wires or by tapered legs.

In the new cellular phone telephone market, the towers do 2

not have to be extremely high, nevertheless, construction is
a problem. New towers will be needed in densely populated
areas, often only one to five miles apart from cach other. A
new lower rcquires an extensive permit process and ofien
zoning changes. Residential neighborhoods do not want
such towers in their neighborhoads even if they are not very
high.

Electrical power distribution lowers have long been
present. The towers which are used to carry high voltage are
normally made of steel and have four or more legs connected
by laitice braces. These towers have heights which typically
run 80 to 105 feet, thus would be adequately high enough for
mounting a communication antenna, Also, the towers have
adequate lateral strength to resisl bending and excessive
swaying due to the weight of the wires and wind, However,
the towers are normally built to a very close specification as
to compressive loads. Typically the tower will be designed
to handle only the requisite load and will collapse if any
appreciable weight is added. An antenna assembly would
typically weight about 1500 pounds. This amount would
often exceed the rating of the tower for compressive loads,

SUMMARY OF THE INVENTION

In this invention, existing electrical power fransmission
towers are retrofitted to be able 1o accommodate an antenna
assembly. The utility towers have four legs anchored in the
ground and are interconnected by lattice braces. Al least one
crossarm exlends transversely from the legs supporting
electrical power wires extending between adjacent towers,

A support column is esected within the confines of the
structure defined by the four legs and lattice braces, The
support column has a base which is anchored in the ground.
It extends upward through the tower with the upper end
protruding above an upper end of the tower. The anienna
assembly is mounted to the upper end of the column.
Fasteners secure the column to the tower for lateral support.
The fasteners do not transfer to the tower any downward
force on the column due 1o weight. In the preferred
embodiment, the column comprises a plurality of pipe
sections secured (o one another. In another embodiment, the
column comprises a plurality of legs interconnected by
lattice braces.

DESCRIPTION OF THE DRAWINGS

FIGS. 1A and 1B make up an elevational view of a ulility
tower having a telecommunication antenna assembly
mounted in accordance to this invention.
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FIG. 2 is a sectional view of the tower of FIGS. 1A and
1B, taken along the line 1111 of FIG. 1B.

FIG. 3 is a partial elevational view of a portion of the
support column for the tower of FIGS. 1A and 1B.

FIG. 4 is a sectional view of the tower of FIGS. 1A and
1B, taken along the line IV—IV of FIG. 1A.

FIG. 5 is a plan view of the antenna assembly for the
tower of FIGS. 1A and 1B.

FIG. 6 is a partial scctional view of the base of the support
column for the tower of FIGS. 1A and 1B.

FIG. 7 is a partial sectional view illustrating a fange
conneclion between two of the pipes for the support column
of FIGS. 1A and 1B.

FIG. 8 is a sectional view of the support column of FIG.
7, 1aken alang the line VIH—VIII of FIG. 7.

FIG. 9 is a partial sectional view of the upper end of the
support column of FIGS. 1A and 1B.

FIG. 10 is an alicrnate embodiment of a support column
for use with the utility tower of FIGS, 1A and 1B.

FIG, 11 is a perspective view illustrating two utility
towers, one of them being modified to have a support
column and an antenna assembly constructed in accordance
with this invention.

DETAILED DESCRIPTION OF THE
INVENTION

Referring to FIGS. 1A and 1B, tower 11 exemplifies a
utility electrical power distribution structure. Tower 11 has
four legs 13 which define a rectangular space, as shown in
FIG. 2. Legs 13 in the embodiment shown diverge toward
cach other, tapering until reaching an upper portion, which
is shown in FIG. 1A. Legs 13 extend parallel 1o each other
in the upper portion. In other types of towers, the legs 13
may conlinue to converge 1o the top. As shown in FIG. 1B,
each leg 13 is supported by a concrete foundation 15, which
is located in the ground or earth. Legs 13 are metal and
interconnected with a plurality of lattice braces 17,

Referring to FIG. 2, some of the lattice braces 17 are
exterior braces 19 which form a diamond shape patiern as
they lace legs 13 together. In addition, interior diagonal
braces 21 connect at various points along the legs 13. The
interior diagonal braces 21 in the embodiment shown are
diagonal across each corner formed by the one of the legs 13.
Also, its common 1o have at least one interior median brace
23 which extends from one side of tower 11 to the other. In
this embodiment, the legs 13 do not define a square, rather
leps 13 define a rectangle with one side longer than the other.
Median brace 23 connecls the two longer sides together. The
pattern of interior bracing as shown in FIG. 2 will be located
al several points along the length of the lower 11.

Referring to FIG. 4, the pattern of bracing differs some-
what in the upper portion of tower 11. In this area, two
diagonal braces 24 extend within the interior, inierconnect-
ing the exterior braces 19. Braces 24 intersect each other at
about 90 degrees. However, the ends of the braces 24 do not
conneet 1o the legs 13, rather are offset and conncct 1o
exterior braces 19 a short distance from the legs 13, The
longitudinal axis 25 (F1G. 1B) is equidistant between oppo-
site sides of exterior braces 19, and passes through median
base 23 and through the inlersection of interior braces 24
(FIG. 4).

Tower 11 also has a number of crossarms 27. Crossarms

65 27 extend perpendicular to axis 25 and outward from legs

13. Crossarms 27 each comprise a truss to provide support
for wires 28, connected by insulators 30, shown in FIG. 11.
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Wires 28 are used for distributing high voltage electrical
power, often over great distances. Typically, the towers 11
will be spaced a few hundred fect apart from each other.

As shown in FIG. 11 and FIGS. 1A and B, one of the
towers 11 has been modified with the installation of a
support column 29. Column 29 in the first embodiment is
made up of sections of steel pipe, preferably about 10%
inches in diameter. The length of cach section of column 29
may be 5 1o 20 feel, with each pipe being connected as
shown in FIG. 7. External flanges 31 welded to the ends of
each pipe abut each other and are interconnected by bolls 32.

Referring to FIG. 6, column 29 is independently sup-
poried from tower 11 for receiving compressive loads.
Column 29 has a base 33 which comprises a flange, with
base 33 resting on a concrete foundation 37 located in the
ground. Bolls 35 sccure base 33 to foundation 37,

While all compressive loading on column 29 passcs to
foundation 37, lateral support is provided by tower 11. As
shown in FIG. 2, fastening means connect column 29 to
tower 11 at various points along the length of tower 11.
These fasteners include a collar 39. Collar 39 is a clamp
which fits about column 29. Collar 39 is connected (o two of
the exterior lattice braces 19 by two tic braces 41, 43. Tie
braces 41, 43 extend through longitudinal axis 25 and are
secured 1o interior median brace 23. Tie braces 41, 43 are
parallel 10 the longer sides of tower 11 and perpendicular to
the shorier side. Tie braces 41, 43 equally bisect the shorter
sides of tower 11. Additionally, a lic brace 45 is secured
between tie brace 43 and one of the exterior braces 19, Tie
brace 45 cxtends at an acute angle relative to median brace
23 and is connected to substantially the same point of an
exterior brace 19 along one of the longer sides, Tic braces
41, 43 and 45 provide lateral support to columa 39, pre-
venting il from swaying or bending due to wind,

As shown in FIG. 4, in the upper portion of tower 11, tie
braces 47, 49 and 51 secure column 29 against lateral
movement. Tie brace 47 connects to the interior braces 24 at
the intersection of interior braces 24 with cach other. Tie
braces 49, 51 connect the collar 39 to two of the exterior
braces 19. All of the tie braces 41, 43, 45, 47, 49 and 51 arc
contained in horizonlal planes perpendicular to longitudinal
axis 25. There is no path through which any downward force
on column 29 can pass through any of the tie braces to the
tower 11 because of the horizonial oricntation of the tic
braces. The tie braces are thin metal strips, and while they
provide adcquate lateral strength, would not transfer the
weight of the column 29 to the tower 11. Column 29 has an
axis which is offset from and parallel 1o longitudinal axis 25.

The upper end of column 29 protrudes above the upper
end of tower 11 a short distance. As shown in FIG. 9, the
upper end of column 29 has a flange connection 53 (hat is
secured by bolts 54. The holes (not shown) in one of the
mating flanges 53 are clongated so as 1o allow flanges 53 (o
be rolated relative to cach other to a selected orientation, An
antenna asscmbly 55 mounts to the upper end of the short
joint of column 29 localed above flange 53. Antenna assem-
bly 55 is conventional and may be of various types. Refer-
ring to FIG. §, antenna assembly 5§ includes a hub §7. Hub
57 fits on the upper end of columa 29. Hub 57 supports three
spokes 59 which extend outward 120 degrees apart from
each other. A grid 61 interconnects the spokes 59. Brackets
63 are mounted to each of the spokes 59. Antennas 65,
shown schematically by dotted lines, are mounted to the
brackets 63.

As shown in FIG. 9, waveguides or wires 67 from the
various antennas 65 (FIG. 5) are supported by conventional

35

40

4S

50

55

65

4

supports 69 at the upper end of column 29. Column 29 is
completely hollow, with each of the flanges 53 and 31
baving holes through them. Wircs 67 extend downward
through the column and exit a waveguide port 71 (FIG. 6).
Wires 67 lead 1o transmitter and receiver cquipment on the
ground.

FIG. 10 shows an alternate embodiment for a support
column 29. In this embodiment, rather than a solid steel
pipe, column 77 is made up of three or more legs 79
interconnected by lattice braces 81. Column 77 will extend
through and be supported by tower 11 in the same manner
as column 29,

To convert an existing utility tower 11 to one being able
to support an anleona assembly 55, column 29 will be
assembled in sections and erected within the enclosed inte-
rior of tower 11. Various tie braces 41, 43, 45, 47, 49 and 51
will be connected along the length to provide lateral support.
The base 33 will be supported by a concrete foundation 37.
The antenna assembly 55 will be mounted to the upper end
and oriented by rotating the flanges 53 (FIG. 9). The wires
67 for the antennas 65 will drop through column 29 and pass
out the port 71 al the Jower end for connection to transmit-
ling and receiving cquipment. FIG. 11 shows one tower 11
having a column 29 installed and an adjacent lower 11 which
is conventional.

The invention has significant advantages. The support
column allows existing wtility power transmission lowers to
be utilized for telecommunications without cxtensive modi-
fication. This avoids the need for numerous additional
telecommunication towers. The support column also avoids
the nced for rebuilding an existing utility tower lo provide
the additional strength that would be needed to support an
anienna. Adequate lateral strength already exists in the
towers. The compressive loading of the antenna assembly is
handled by the support column.

While the invention has been shown in only two of its
forms, it should be apparent to those skilled in the art that it
is not so limiled, bul is susceplible to various changes
without departing from the scope of the invention.

I claim:

1. A method of supporting a telecommunication antenna
assembly with an cxisting utility tower of an electrical
power transmission system, the method comprising:

crecting an additional column with a lower end of the

column supported by ground;

laterally supporting the column with the tower; and

mounting the antenna proximate an upper cad of said

column, said antenna assembly laterally supported by
said tower via said column.

2. The method according to claim 1 wherein the step of
erecting the support column comprises extending an upper
end of the column above the tower, and the step of mounting
the antemna assembly comprises mounting the antenna
assembly above the lower.

3. The method according 1o claim 1 wherein the step of
mounting the antenna assembly comprises rotating the
antenna assembly relative to the column to a desired orien-
tation relative to the tower.

4. The method according to claim 1 whercin the utility
tower has a framework comprising a plurality of legs
anchored in ground and interconnected by lattice braces; and

the step of erecting the support column compriscs extend-

ing the support column within the framework of the
utility tower.

5. The method according to claim 1 wherein the utility
tower has a framework comprising a plurality of legs
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anchored in ground and interconnected by lattice braces; the
step of erecting the support column comprises extending the
support column through and above the framework of the
utility tower; and
the step of mounting the antenna assembly comprises
mounting the antenna assembly to the column above
the utility tower.
6. The method according to claim 1 wherein the utility
tower has a longitudinal axis; and

the step of erecting the support column comprises locating
the column offset from and parallel to the longitudinal
axis.

7. The method according 1o claim 1 further comprising:

connecling a waveguide wire to the antenna and extend-

ing the waveguide wire substantially to the ground
through a passage provided in the column.

8. In an electrical power transmission system having a
plurality of existing utility towers, each having a framework
defined by a plurality of legs anchored in ground and
interconnected by lattice braces, at least onc crossarm
extending transversely from the legs and supporting above
the ground at least one electrical power wire extending from
an adjacent one of the lowers, an apparatus for transmilling
telecommunication signals from at least one of the towers,
comprising:
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an additional column having a base supported by the
ground adjacent to the Jegs;

an antenna assembly mounled proximate to an upper end
of the column; and

the column being secured to the tower, wherein the lower

provides lateral support to the column.

9. The power transmission system according to claim 8
whercin the column has an interior passage and wherein at
leasl one waveguide wire exiends through the passage,
leading from the antenna assembly substantially 1o the
ground.

10. The power transmission system according to claim 8
wherein the column comprises a cylindrical pipe.

11. The power transmission system according o claim 8
whercin the tower has a longitudinal axis and the column is
offset from and parallel 1o the longitudinal axis.

12. The power transmission system according to claim 8
wherein the column has an upper end which extends above
the upper end of the tower, and the antenna assembly is
mounted to the column above the tower.

13, The power Iransmission system according to claim 8
wherein the column extends within the framework of the
tower.
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