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Abstract

A suspension system for vertically mounting RF transmission line on a tower has stabilizing guides at spaced
intervals to prevent lateral movement of the line while permitting vertical movement to accommodate
differential thermal expansion and contraction. The line is suspended by a series of vertically spaced
adjustable spring loaded arms to support the line vertically without lateral loading on the stabilizing guides.
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Claims

I claim:

1. A system for hanging an RF transmission line vertically on a tower which comprises

a series of vertically spaced support units mounted on the tower

each unit having

at least one support arm protruding away from the tower and

means for resiliently hinging said arm to the tower so that its free end can swing vertically through an arc;

means for suspending said transmission line from said protruding arms so that each arm assumes a portion of
the load and can swing up or down with contraction or expansion of said line, and

a series of stabilizing guides restraining said transmission line from lateral movement while permitting
vertical movement thereof.

2. The system of claim 1 wherein said transmission line comprises a waveguide of square cross section and
each of said units is provided with a pair of support arms which embrace the waveguide and wherein said
suspending means connect each arm of each pair to said waveguide.

3. The system of claim 2 wherein said suspending means support said waveguide beneath the joints between
the waveguide sections and said stabilizing guides engage said waveguide at locations between said joints.

4. The system of claim 3 wherein said suspending means comprises chains.

5. The system of claim 1 wherein said hinging means comprises a leaf spring mounted on said tower
arranged to permit said arm to swing vertically through an arc.

6. The system of claim 2 wherein said stabilizing guides comprise bands affixed to said tower and
surrounding said waveguide with a sliding fit so as to permit the waveguide to move vertically but not
laterally.

Description

BACKGROUND OF THE INVENTION

In order to obtain maximum area coverage for programming, the RF broadcast industry usually places its
transmitting antennas on tall towers, often in excess of 1,000 feet in height.

The RF power is directed from the transmitter at ground level to the antenna on the tower by connecting the
two units to each other through a transmission line.

In order to attach a transmission line to the supporting tower, extreme care must be exercised to avoid over-
stressing the transmission line due to differential thermal expansion between the transmission line and the
support tower. Differential movement of ten (10) inches can be anticipated in a typical one thousand (1,000)
foot system.

For example, one of the more common transmission lines, waveguide, currently requires a spring hanger for
each vertical section (approximately twelve [12] feet) to provide vertical weight support and lateral
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movement restraint while allowing for differential expansion. These hangers are bulky, heavy, expensive, and
require extensive mounting provisioning on the support tower. These units are also awkward to tension
correctly on the transmission line, and due to their pivot arm geometry, they introduce undesirable motion as
the transmission line expands or contracts vertically.

The object of the invention is to provide a less complex, less expensive method to support transmission line
on towers, and to eliminate the undesired lateral motion.

Rather than individually supporting each transmission line section, the invention permits support of multiple
transmission line sections each with a single spring hanger assembly. The design permits tower mounting at
any convenient level. Structural integrity is enhanced by attachment to the transmission line at the flange

joint rather than clamping to the thin, fragile transmission line wall as required by previous existing designs.

Furthermore, the lateral restraint system is separated from the vertical support system, which allows simple
bands with wear buttons to be placed at convenient locations on the tower face, as required.

SHORT STATEMENT OF THE INVENTION

In accordance with the invention there is provided a system for hanging an RF transmission line vertically on
a tower which comprises a series of vertically spaced support units mounted on the tower, each unit having at
least one support arm protruding away from the tower and means for resiliently hinging such arm to the
tower so that its free end can swing through an arc in a vertical plane; means for suspending the transmission
line from the protruding arms so that each unit supports one or more transmission line sections (i.e., assumes
its portion of the load) and can swing up or down with contraction or expansion of the transmissione line,
and a series of stabilizing guides restraining the transmission line from lateral movement while permitting
vertical movement thereof.

In a preferred embodiment, the transmission line comprises a waveguide of square cross-section and each of
the spring hanger assemblies is provided with a pair of support arms which embrace the waveguide and
wherein the suspending means connect each arm of each pair to the waveguide; the suspending means
supports the waveguide beneath the joints between sections and the stabilizing guides engage the waveguide
at locations between the joints; the suspending means may comprise cables; the hinging means comprises an
adjustable leaf spring arrangement mounted on the tower in a manner to permit the support arm to swing
vertically; the stabilizing guides may comprise bands affixed to the tower and surrounding the waveguide
with a sliding fit so as to permit the waveguide to move vertically but not laterally, the bands being provided
with wear buttons to provide anti-friction engagement with the waveguide to facilitate its movement.

Still further objects, features and advantages of the invention will become apparent from the following
detailed description of a preferred embodiment thereof taken in conjunction with the accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings,

FIG. 1 is an elevation of a portion of a TV antenna tower showing one of the novel waveguide hangers
supporting a waveguide thereon;

FIG. 2 is a cross section taken on line 2--2 of FIG. 1 showing how the guide is suspended by a band
embracing it beneath a joint interconnecting waveguide sections;

FIG. 3 is a cross section taken on line 3--3 of FIG. 1 showing means for hinging the supporting arms of the
novel hanger to the tower.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENT

One face of a TV antenna tower is indicated generally by the numeral 10. Extending from the bottom to top
of the tower is an RF transmission line in the form of waveguide 12 to carry RF energy to the antenna. The
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guide is fixed at its upper end to the top of the tower (not shown) and, consequently, it will undergo vertical
motion, increasing in magnitude as it approaches the ground, due to expansion and contraction with
temperature changes. To hang the guide on the tower a series of waveguide hangers 14 (only one shown) is
attached to the tower at suitable vertical intervals by brackets 16 which are bolted to the tower face. Each
hanger comprises, in addition to the bracket 16, a leaf spring assembly 18, the leaves 20 of which are
arranged horizontally. To the outermost leaf 20A is bolted a U-shaped bracket defining a pair of opposed
arms 22. It will be seen that the arms, due to the flexibility of the leaf spring, are free to swing up and down
resiliently.

From each arm 22 hangs a chain 24 which, in turn, is connected to a band 26 which surrounds the waveguide
12 directly beneath one of the joints 28 between sections thereof. The chains may be readily attached to studs
30 on the structure 26 and the series of holes 32 in each arm 22 makes for ready adjustment of the chain
suspension means to counterbalance the weight of the waveguide. Utilizing the holes nearest the ends of the
arms permits a greater range of movement but provides less vertical support, and vice versa.

It will be seen that any desired number of hangers may be employed to suspend a waveguide of whatever
length, depending on size of and weight of the waveguide and the strength of materials of the guide and of
the hangers. The weight of the waveguide is removed from the single suspension point at the top of the tower
and spread among the series of hangers. Adjustment is readily made of the lengths of suspending chains so
that each arm 22 will be oriented generally horizontally at a preselected mean temperature and can swing
upwardly or downwardly with contraction and expansion of the guide with change of temperature. The chain
is of sufficient length to prevent lateral loading.

Lateral motion of the waveguide is prevented by means independent of the hangers conprising a series of
stabilizing guides 34 which are bands loosely surrounding the guide at spaced intervals, each band being
connected to the tower face, as indicated at 36. The waveguide may slip vertically within the bands which
are provided with wear buttons 38 which slippably engage the guide.

While there has herein been disclosed and described a preferred embodiment of the invention, it will
nevertheless be understood that the same is susceptible of modifications and changes and therefore it is

intended that the scope of the invention be limited only by the proper interpretation to be afforded the
appended claims.

K Kk k ok ok

Images

Add to Cart

Top

[ Home H Quick ][Aduanced

—

(et owum | ten |

https://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO2&Sect2=HITOFF&p=1&u=%2Fnetahtm|%2FPTO%2Fsearch-adv.htm&r=... 4/4


http://pdfpiw.uspto.gov/.piw?Docid=04342474&homeurl=http%3A%2F%2Fpatft.uspto.gov%2Fnetacgi%2Fnph-Parser%3FSect1%3DPTO2%2526Sect2%3DHITOFF%2526p%3D1%2526u%3D%25252Fnetahtml%25252FPTO%25252Fsearch-adv.htm%2526r%3D1%2526f%3DG%2526l%3D50%2526d%3DPTXT%2526S1%3D(%252522Microwave%252BTechniques%252522.ASNM.)%2526OS%3DAN%2F%2526RS%3D&PageNum=&Rtype=&SectionNum=&idkey=NONE&Input=View+first+page
https://certifiedcopycenter.uspto.gov/other/patft/view.html?backUrl1=http%3A//patft.uspto.gov/netacgi/nph-Parser?Sect1%3DPTO2%26Sect2%3DHITOFF%26p%3D1%26u%3D%25252Fnetahtml%25252FPTO%25252Fsearch-adv.htm%26r%3D1%26f%3DG%26l%3D50%26d%3DPTXT%26S1%3D(%252522Microwave%252BTechniques%252522.ASNM.)%26OS%3DAN%2F&backLabel1=Back%20to%20Document%3A%204342474
https://certifiedcopycenter.uspto.gov/other/patft/order.html?docNumber=4342474&backUrl1=http%3A//patft.uspto.gov/netacgi/nph-Parser?Sect1%3DPTO2%26Sect2%3DHITOFF%26p%3D1%26u%3D%25252Fnetahtml%25252FPTO%25252Fsearch-adv.htm%26r%3D1%26f%3DG%26l%3D50%26d%3DPTXT%26S1%3D(%252522Microwave%252BTechniques%252522.ASNM.)%26OS%3DAN%2F&backLabel1=Back%20to%20Document%3A%204342474
https://patft.uspto.gov/netahtml/PTO/index.html
https://patft.uspto.gov/netahtml/PTO/search-bool.html
https://patft.uspto.gov/netahtml/PTO/search-adv.htm
https://patft.uspto.gov/netahtml/PTO/srchnum.htm
https://patft.uspto.gov/netahtml/PTO/help/help.htm

