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57 ABSTRACT 
A vibration damper for reducing vibration of an elon 
gate member under tension, such as a cable utilizing a 
sleeve member clamped around the cable at both ends 
only, in a manner to be free to rock on the cable dur 
ing vibration to suppress oscillations by shifting the 
natural resonant frequency of the vibrating cable. 

5 Claims, 4 Drawing Figures 
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VIBRATION DAMPERFOR ELONGATE MEMBERS 

STATEMENT OF GOVERNMENT INTEREST 

The invention described herein may be manufac 
tured and used by or for the Government of the United 
States of America for governmental purposes without 
the payment of any royalties thereon or therefor. 

BACKGROUND FOR THE INVENTION 

It is a common occurrence to hear wind “whistling' 
through telephone and power lines. Actually, not only 
is sound generated by the wind, but also because of the 
vibration of the cable or wire at its resonant frequency. 
Contrary to common understanding, a cable does not 
vibrate back and forth from the force of the wind, but 
instead, the cable vibrates at right angles to the direc 
tion of the wind due to the Bernoullian phenomena. 
This means that the wind against a horizontal cable, for 
example, will produce vertical oscillations of the cable. 
These phenomena also apply to vertical cables with os 
cillations occurring at right angles to the wind. 
The same conditions exist in antenna cables, and the 

guy cables used on antenna towers. The vibration prob 
lem becomes more severe when fiberglass cables are 
used to guy antenna structures in an electromagnetic 
environment. For example, fiberglass guy cables can be 
excited in even a 2-knot wind, with an amplitude of bet 
ter than one-fourth inch. 
Oscillations of the cable itself may not be serious, 

however the vibration, causes wear and separation at 
the end fittings, clevises, and other metal components. 
Furthermore, this vibration, if unchecked, can be trans 
mitted to other parts of the antenna system causing ad 
ditional deterioration requiring expensive mainte 
nance. For example, failure of only one guy cable in a 
Wullenweber receiver antenna array, can, and has, 
caused a progressive collapse of a large portion of the 
array amounting to over a million dollars in damage. 
Several types of vibration dampers have been used in 

cables of this type. A metal "Stockbridge' damper has 

5 

O 

5 

25 

35 

40 

been used for horizontal transmission lines; however, it 
has been found in practice that the metal parts damage 
the cable when applied, and movements of the damper 
during use develop further cuts to degrade the cable. 
Furthermore, a metal damper has limited utility as it 
cannot be used in the vicinity of an electromagnetic 
field. 
Another type of vibration damper for transmission 

lines is shown in U.S. Pat. No. 3,246,073. This damper 
consisted of a hard rubber outer sleeve having a soft 
sponge-rubber core resiliently engaging the transmis 
ision line for the entire length of the damper. In this type 
of damper, as the line vibrates, the soft rubber core al 
ternately compresses and expands radially and the en 
ergy by the soft rubber core is converted to heat which 
is dissipated by the damper. 

SUMMARY OF THE INVENTION 
The novel damper achieves the novel results by de 

tuning the vibrating cable, as distinguished from ab 
sorbing the vibrating energy and dissipating the heat as 
in the prior art reference. This novel approach as to vi 
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2 
as the length. Holding the violin string tightly against 
the fingerboard produces a new tone; but pressing 
softly without touching the fingerboard produces a 
"damped' tone. 
The novel cable damper of this invention has a simi 

lar effect. If the damper is firmly clamped to the cable 
throughout its length, as in the prior art dampers, it 
would tend to act as a new pivot point about which the 
cable would vibrate. Contact of the damper with the 
cable throughout the length of the damper enables the 
vibration to pass through the damper without effective 
damping. 
However in the instant invention damper the outer 

sleeve body of the damper is mounted to the cable in 
spaced relation, supported at only the ends of the body 
by clamps or the like to make a firm connection to the 
cable. In the preferred embodiment this firm connec 
tion is through spaced rubber inserts positioned be 
tween the cable and the outer sleeve member at only 
its ends. The invention damper when placed near an 
antinode point will tend to rock and lag the natural res 
onant frequency of the cable, and by being out of phase 
will detune the vibrating cable. 

In practice a damping factor exceeding 50 to 1 has 
been attained, and by careful adjustment of the damper 
on the cable can stop all oscillations. To obtain the 
maximum damping, the invention damper should be 
attached to the cable at an antinode point. Damping at 
the first antinode point from one of the anchored ends 
of the cable will suppress the primary resonant fre 
quency of the cable. However, since there are secon 
dary frequencies, it has been found desirable to mount 
the damper near the second antinode point, where both 
fundamental and harmonics may be suppressed. 
In the preferred embodiment, the outer damper body 

is shown as fabricated of rubber for use in guy lines lo 
cated in an electromagnetic field, however, where such 
an environment is not involved, the outer sleeve body 
can be constructed of other materials, such as galva 
nized iron. 

STATEMENT OF THE OBJECTS OF THE 
INVENTION 

A principal purpose of this invention is to provide a 
vibration damper for cables or the like having a supe 
rior damping efficiency. - . . . . . 
Another important purpose of the invention is to pro 

vide a vibration damper which detunes the vibration in 
a cable by an out-of-phase rocking action on the cable. 

Still another object is to provide a vibration damper 
which can be fabricated of metallic or non-metallic ma 
terial, the latter for use in an installation having an elec 
tromagnetic field. 
Another important object is to provide a vibration 

damper which can be mounted on a cable or the like 
at any angular orientation to suppress oscillations 
about its axis. 

Still other objects are to provide a vibration damper 
which is inexpensive and simple in construction; that is 
readily installed and adjusted on the cable in situ; and 

brating cables follows the same laws as the vibration of 65 
a violin string. Oscillation produces a series of standing 
waves, consisting of alternate nodes and antinodes; de 
pending on the tension on the string or cable, as well 

which will not damage the cable to which it is attached. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a top plan view of a Wullenweber receiver 

antenna array, which is only one example of an installa 
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tion on which the invention damper can be employed. 

FIG. 2 is an enlarged, partially in section, side eleva 
tion view of one version of the invention damper suit 
able for installation on a guy cable in the antenna array 
of FIG, . . . . 
FIG. 3 is a cross-section view of the damper, taken 

along line III-III of FIG. 2. 
FIG. 4 is a table showing the various dimensions of 

the components of the invention damper for accomm 
dating different diameters of the fiberglass guy lines in 
the antenna array of FIG. 1. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to the drawing there is shown in FIG. 1 a 
top plan view of a Wullenweber antenna receiver array 
10, being illustrative only of one type of installation on 
which the invention damper can be used. As illustrated, 
the Wullenweber array comprises generally concentric 
rings of high band and low band antennas 12 and 14, 
respectively, and interposed therebetween concentric 
high band and low band screens 16 and 18, respec 
tively, all disposed about a centrally located building 20 
housing the receiver components. 
The typical Wullenweber array is about one thousand 

feet in diameter. Low band screen 18 is supported by 
spaced wooden telephone poles 22 about 95 feet high, 
the bases of which rest on concrete pads to prevent rot 
ting. Poles are supported in a vertical position solely by 
a set of outer guy cables 24 and a set of inner guy cables 
26. Because of the electromagnetic environment it is 
necessary to construct outer guy cables 24 offiberglass, 
whereas inner guy cables 26 can be constructed of the 
conventional steel cables. 

10 

4 
the invention damper. However, in such a use being 
outside of the magnetic field, the damper need not be 
made of a non-magnetic material and can be made of 
galvanized iron or the like without affecting the damp 
ing characteristics. - 
As shown in FIGS. 2 and 3, vibration damper 30 is 

designed specifically for use on fiberglass cables 24 in 
the antenna array in FIG. 1. Vibration damper 30 com 
prises an outer sleeve body 31 made of a suitable, non 
metallic material, such as neoprene rubber. One type 
of material that has been found particularly suitable in 
the above application because of its weather resistant 
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properties is an Ethylene Propylene Rubber (EPR). 
Where the vibration damper is used on high power 
transmission lines, a material such as silicone rubber is 
more suitable to withstand the much higher tempera 
ture environment, and as no magnetic field is involved, 
outer body 31 could be made of other material, such as 
galvanized iron. 
Outer sleeve 31 preferably has a concentric configu 

ration with respect to cable 24, and is provided with a 
core opening 32. Core opening 32 has a diameter 
greater than the diameter of the cable to provide a 
space 34 therebetween for an important purpose later 
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Vibration is a serious problem in the Wullenweber 
arrangement because fiberglass cables 24 can be ex 
cited to oscillate in even a 2-knot wind with an ampli 
tude of better than one-quarter inch, which is far 
greater than occurs in steel cables. Mostly, these fiber 
glass cables are all located in the electromagnetic field. 

Oscillations of fiberglass cables may not seriously af. 
fect the cable per se, but the wear and deterioration 
through fatigue can readily occur at the end fittings, 
clevises, and other metal parts employed at the anchor 
points 28 at both ends of the cable. In addition, such 
vibration, if unchecked can be "telegraphed' to other 
parts of the array, causing additional deterioration re 
quiring expensive maintenance. It has been found in 
practice that failure of only one outer cable 24 can 
cause the progressive collapse of a large portion of not 
only the low band screen 18, but the adjacent portions 
of the array, resulting in a catastrophe in the costly in 
stallation as well as loss of critical communication ca pability. . 

It has been found that by installing the invention 
damper 30 on guy cables 24 at an optimum antinode 
point, a damping factor exceeding 50 to 1 can be 
achieved, and by careful adjustment in the location of 
the damper essentially all vibration can be stopped. It 
should be noted that all cables in an array of the same 
length should be provided with the dampers. Although 
the inner set of guy lines 26, which can be made of steel 
wire being outside of the magnetic field, do not exhibit 
the magnitude of vibration found in fiberglass guy ca 
bles, such steel cables can likewise benefit from use of 

to be described. Outer sleeve body 31 is secured to 
cable 24 only at its ends by means of a pair of spaced 
tubular rubber inserts 36, which as a manufacturing ex 
pediency in this version of the damper are best made 
as separate parts, although the inserts could be molded 
integrally with the outer rubber sleeve body if desired. 

Tubular inserts 36 are fabricated to fit snugly in both 
ends of core opening 32 and over cable 24. A pair of 
hose clamps 38 is provided one for each end of the 
damper to firmly secure sleeve body 31 to the cable 
through inserts 36. 
Both sleeve body 31 and inserts 36 are longitudinally 

split along one side, 31a and 36a, respectively, to en 
40 
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able the respective parts to be laterally mounted to an 
installed cable. Where sleeve body 31 is made of metal, 
it can be fabricated in two halves and secured in assem 
bled position by clamps 38. - 
The various physical characteristics of the invention 

damper 30 illustrated in FIGS. 2 and 3, such as the 
length, and inner and outer diameters of both outer 
sleeve 31 and tubular inserts 36, for different sizes of 
fiberglass cables are best shown in the table of FIG.4, 
which data have been derived empirically. The dimen 
sions noted have been adjusted slightly in some in 
stances as a manufacturing expedient to enable the use 
of standard off-the-shelf molding tooling. In those in 
stallations where outer sleeve 31 is fabricated of metal 
the dimensions will be smaller due to the greater weight 
factor. - 

OPERATION 
The component parts of the damper are taken to the 

installation site and the sleeve 31 and inserts 36 are 
successively installed on each cable by spreading apart 
the split sides. Each insert 36 is then telescopically in 
serted in the respective ends of the sleeve and clamps 
38 are temporarily tightened sufficiently to enable the 
assembled damper to be slid along the cable in the 
search to find its optimum damping location. 
The amplitude of vibration of the cable is greatest at 

the antinodes, and therefore this is the appropriate po 
sition on the cable to secure the damper. Thus, before 
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initially mounting the damper, with the cable vibrating 
freely in a mild wind, the first and second node points 
from the lower cable anchor point should be observed 
and noted. Damping at the first antinode, or half the 
distance to the first node, will suppress the primary res 
onant frequency of the cable. 
However, to account for secondary frequencies, it 

has been found that optimum damping is achieved by 
locating damper 30 near the center of the second anti 
node, where both fundamental and other frequencies 
may be suppressed. If some vibration still persists, it 
may be necessary to adjust slightly the location of the 
damper, shifting in either direction. The optimum loca 
tion is determined by the installer grasping the cable on 
both sides of the damper and noting the direction of im 
provement. The damper is then moved, 1 inch at a 
time, until the optimum point is reached and the cable 
stops oscillation. Any subsequent retensioning of the 
cable may require a readjustment of the damper to 
achieve the best damping results. 
With the optimum location of the damper thus deter 

mined, clamps 38 can be adequately tightened over 
both ends of sleeve 31. Slit 31a in the sleeve body, hav 
ing been oriented downwardly, can be suitably ce 
mented closed as can be slits 36a in the inserts. It is 
preferable that the parts not be cemented to the cable 
to permitsubsequent adjustment in the location of the 
damper when necessary. 

It is preferable that the invention damper be secured 
at the vicinity of the selected antinode point through 
the "soft' connection afforded by inserts 36 to avoid 
establishing a new node, which would occur if the con 
nection were rigid. As the inner diameter of the inter 
mediate portion of the main body of the sleeve is 
spaced circumferentially from the cable, it tends to 
rock out of phase and to lag the natural resonant fre 
quency of the cable, thereby suppressing the tendency 
of the cable to oscillate at its resonant frequency. In 
other words, when the wave action in the cable drives 
the one end of the damper up, the rocking action drives 
the other end of the damper downward in opposition to 
the wave. The returning wave reverses the rocking ac 
tion in opposition to the traveling wave. Actual tests of 
the invention in practice have disclosed that the damp 
ing factor exceeds 50 to 1, as compared to present day 
techniques of a factor of 10 to 1, and by careful adjust 
ment, all oscillations are eliminated. As a practical 
matter, all cables of the same length in an array must 
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be damped, otherwise there will be some "telegraph 
ing' from undamped cables. 
This spaced coaxial type of damper provides im 

proved vibration damping by suppressing the wave ac 
tion through the out-of-phase rocking action of the 
damper, rather than attempting to absorb the vibration 
by use of the prior art sponge rugger core which allows 
the wave action to pass through the damper. The novel 
damper can be installed on a cable or the like at any an 
gular orientation between the horizontal and vertical, 
and be readily adjusted in position, if required, by re 
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6 
tensioning of the cable. The damper can be constructed 
of rubber to be utilized in an electromagnetic field 
without influencing said field; and mounted on a non 
metallic cable without damage or deterioration to the 
cable. When fabricated of rubber, the damper may be 
painted with a coating of white synthetic rubber com 
position to minimize deterioration caused by the sun. 

Obviously many modifications and variations of the 
present invention are possible in the light of the above 
teachings. It is therefore to be understood that within 
the scope of the appended claims the invention may be 
practiced otherwise than as specifically described. 
What is claimed is: - 
1. The combination of an elongate member under 

tension subject to vibration and a damper for detuning 
said member comprising: 
an outer sleeve of selected material having a prede 
termined length and weight depending on the phys 
ical characteristics of said elongate member; 

said outer sleeve encircling the elongate member and 
having a core opening of a diameter substantially 
larger than the elongate member to prevent physi 
cal contact with the elongate member during vibra 
tion; 

means made of resilient material concentrically dis 
posed between each end of the outer sleeve and the 
elongate member and extending for a minor por 
tion of the length of the elongate member; 

means encircling and clamping only the ends of the 
outer sleeve and the resilient means to the elongate 
member approximately at a selected antinode 
point, - 

a substantial intermediate portion of the core open 
ing of the outer sleeve remaining free of, and 
spaced from, the elongate member; 

whereby said outer sleeve will rock end-to-end with 
respect to the elongate member in an out-of-phase 
relation to the oscillation of the elongate member, 
with the vibrating wave travelling through the core 
opening of the outer sleeve in the space between 
said resilient means instead of through the outer 
sleeve. 

2. The combination of claim 1 wherein said elongate 
member is a guy cable, and the outer sleeve is con 
structed of resilient material. 

3. The combination of claim 2 wherein the length of 
the outer sleeve is in the order of approximately 32 
times larger than the diameter of the guy cable to which 
it is attached. 

4. The combination of claim 2 wherein said resilient 
means is an inner sleeve insert constructed of a softer 
material than the outer sleeve. 

5. The damper of claim 1 wherein said resilient 
means comprises a pair of tubular inserts positioned to 
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contact the outer sleeve and the member only at both 
ends of the outer sleeve. 
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