
July 26, 1955 A. H. FEATHERSTUN 2,714,161 
VIBRATION ARRESTER FOR MULTI-ELEMENT ANTENNA 
ARRAYS SUCH AS USED IN TELEVISION AND F. M. 

Filed Oct. 12. 1951 

*6 23 x5 {é Z2 

INVENTOR 
APTHUE H. F634 THEEJ TU/V, 



United btates Patent 0 r‘ 

2,714,161 
VIBRATION STER FQR MULTI-ELEMENT 
ANTENNA ARRAYS SUCH AS USED IN TELE 
VISION AND F. Ii/l. 

Arthur H. Featherstun, Mount Vernon, Ill. 

Application October 12, U51, Serial No. 250,981 

4 Claims. (Cl. 250-33) 

This invention relates to antenna structure, and more 
particularly to means for preventing excessive vibration 
of the elements of antennas of the type employed for 
television and frequency modulation reception. 
A main object of the invention is to provide novel and 

improved means for damping the vibration of the ele 
ments of antennas, such as the elements employed in tele 
vision and frequency modulation antennas, said means 
being very simple in construction, being easy to install, 
involving a minimum amount of modi?cation of existing 
structures, and providing effective damping of the vibra 
tion which would otherwise occur in the elements, where 
by damage and breakage of the elements are avoided. 
A further object of the invention is to provide an 

improved vibration arresting means for the elements of 
antennas, such as television and frequency modulation 
antennas, said means involving inexpensive components, 
being adaptable for fabrication on the elements at the 
time of manufacture, or for clamping on existing an 
tenna elements, and providing an effective arrangement 
for preventing excessive vibration of the elements, 
whereby bending and breakage to said elements is pre 
vented and the et?ciency of the antenna is maintained 
over long periods of time without requiring repair or 
servicing. 

Further objects and advantages of the invention will 
become apparent from the following description and 
claims, and from the accompanying drawings, wherein: 

Figure l is a perspective View of a television antenna 
provided with a vibration-damping means according to 
the present invention; 

Figure 2 is an enlarged cross-sectional view taken on 
the line 2-2 of Figure l, and showing the speci?c struc 
ture involved in the vibration damping means; 

Figure 3 is a side elevational view of the structure of 
Figure 2; 

Figure 4 is a cross~sectional view taken on the line 
4-4 of Figure 3; 

Figure 5 is an end elevational view of the structure of 
Figures 2 and 3; 

Figure 6 is a longitudinal cross-sectional view taken 
through a modi?ed form of vibration-damping means 
according to the present invention, which may be em 
ployed on the elements of an existing antenna, or which 
may be optionally installed on the elements during the 
manufacture of the antenna; 

Figure 7 is a side elevational view of a further modi 
?ed form of vibration-damping means especially adapted 
to be installed on existing antennas and showing the 
manner of connection of the vibration-damping means to 
an element of an existing antenna; 

Figure 8 is a cross-sectional view taken on the line 
8—8 of Figure 7. 

Referring to the drawings, and more particularly to 
Figures 1 to 5, 11 generally designates a television an 
tenna structure comprising the vertical mast 12, the 
horizontal boom 13 clamped to the mast in the usual 
manner, the folded dipole 14 secured to one end of the 
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boom 13 in the usual manner, and the horizontally ex 
tending, rod-like elements 15 secured to the boom 13. As 
shown in Figure 1, the elements 15 are secured rigidly 
at their mid-portions to the boom 13, and the respective 
ends of the elements are free. In the case of the conven 
tional antenna structure, the elements 15 are free to 
vibrate under wind forces or other causes, and when the 
vibration occurs at a frequency close to the natural fre 
quency of vibration of the element, the amplitude of the 
vibration may become so excessive as to cause the ele 
ment to snap oif adjacent to its point of connection to 
the boom 13. In this manner, a great number of elements 
become broken and require replacement, especially where 
the antenna is mounted at a considerable elevation and 
is exposed to heavy wind forces. 
The element 15 is usually formed of hollow, tubular 

stock, as shown in Figure 2, and in accordance with the 
present invention, the element is crimped at 16, 16, as 
well as at the end of the element, as shown at 17, t0 
de?ne a tubular housing element 18. Loosely mounted 
in the housing element 18 is a damping weight element 
19, which may comprise a short length of heavy gauge, 
rubber-covered Wire, such as No. 6 gauge rubber-covered 
Wire, having the copper conductor portion 20 and the 
rubber sheath 21. The damping weight 19 may have a 
length of the order of one inch, and the length of housing 
element 18 may be of the order of two and one-half 
inches, whereby the damping weight 19 is freely movable 
longitudinaly in the housing element and is also freely 
movable to some degree in a direction at right angles 
to its axis. 
Both ends of each element 15 are similarly provided 

with the vibration-arresting means, as above described, 
whereby when the element 15 tends to vibrate, the damp 
ing elements 19 in the housing portions 18 at the ends 
of the element shift in position and prevent the free 
portions of the element from vibrating at their natural 
resonant frequencies. Thus, the amplitudes of vibrations 
of the free portions of the element 15 are kept reason 
ably low, and the stresses produced in the element 15 
as a result of such vibrations are kept below the values 
at which breakage of the element would occur. 
Referring now to Figure 6, a modi?ed form of vibra 

tion~damping means is disclosed comprising a hollow 
plug element 22 of plastic material or other similar dur 
able material formed with a reduced hollow stem por 
tion 23 having a longitudinal drain slot 30 and with a 
cavity 24 communicating with the stem portion 23 by 
a passage 25. Loosely positioned in the cavity 24 is a 
weighted ball 26 which is free to move longitudinally 
in the cavity 24, as well as in a direction transverse to 
the axis thereof. The reduced tubular portion 23 of the 
vibration arrester is secured in the end of the antenna 
element, shown at 15’, and may be secured therein in 
any suitable manner, as by a tight frictional ?t. The 
vibration-arresting means may be secured in the end of 
the element 15’ either during the manufacture of the an 
tenna, or after the antenna has been installed. The op 
eration of the device is similar to the operation of the 
form of the invention disclosed in Figures 1 to 5, namely, 
when vibration of the free portions of the element 15’ 
occur, the weight element 26 shifts its position in the 
cavity 24 and prevents the free portions of the element 
from vibrating at their natural resonant frequency. 

In the form of the invention shown in Figures 7 and 
8, a hollow plug element 22’ having a reduced portion 
23’ is clamped to the end portion of an antenna element, 
shown at 35 and which is provided with opposed clamp 
ing channel elements 37, 37 engaged around the reduced 
portion 23' of the vibration arrester. Plug element 22' 
is formed with a longitudinal drain slot 30', as shown. 
A clamping bolt 38 is provided for exerting the required 
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clamping pressure on the reduced portion 23’ to rigidly 
secure the vibration-arresting device to the end portion 
of the horizontally extending antenna element 35. As 
in the previous embodiments of the invention, when the 
element 35 begins to vibrate, the weighted ball 26 inside 
the housing portion 22' shifts its position and prevents 
the element from vibrating continuously at its natural 
resonant frequency. This maintains the amplitude of 
vibration at a low value and prevents breakage of the 
element, as above described. 

While certain speci?c embodiments of an improved 
vibration-arresting means for the free element portions 
of television and frequency modulation antennas have 
been disclosed in the foregoing description, it will he 
understood that various modifications within the spirit 
of the invention may occur to those skilled in the art. 
Therefore, it is intended that no limitations be placed 
on the invention except as de?ned by the scope of the 
appended claims. 
What is claimed is: 
1. In a multi-element antenna array, the combination 

of a horizon-tally extending element having at least one 
free end, and vibration damping means comprising a 
housing rigidly secured to said free end and having an 
internal cavity extending in. the same direction as said 
element, and a movable damping weight contained in 
said cavity, said Weight comprising a unitary body hav 
ing a volume which occupies a substantial portion of the 
volume of said cavity but which is substantially smaller 
both longitudinally and transversely than said cavity, " 
whereby the weight is free to move both transversely and 
longitudinally in the cavity. 

2. In a. multi-element antenna. array, the combination 
of a horizontally extending element having free ends, 
respective elongated housings rigidly secured to said free 
ends, and having internal cavities extending in the same 
direction as said. element, and respective damping weights 
movably disposed in said cavities for free movement 
therein, each of said weights. comprising. a unitary body 
having a volume which. occupies. a substantial portion of 
the volume of itsv respective. cavity butwhich. is substan 

I 

tially smaller both longitudinally and transversely than 
said cavity, whereby the weights are free to move both 
transversely and longitudinally in the cavities. 

3. In a multi-element antenna array of the character 
described, the combination of a horizontally extending 
boom, a horizontal element rigidly secured at its mid 
portion to said boom, respective‘ tubular housings rigidly 
carried at the ends of said element and having internal 
cavities extending in the same direction as said element, 
and respective damping weights loosely disposed in said 
housings for free movement therein, each of said weights 
comprising a unitary body having a volume Which occu 
pies a substantial portion of the volume of its respec 
tive cavity but which is substantially smaller both longi 
tudinally and transversely than said cavity, whereby the 
weights are free to move both longitudinally and trans 
versely in the cavities. 

4. in a multi-element antenna array, the combination 
of a horizontally extending boom, 2. horizontal element 
rigidly secured at its mid portion to said boom, respec 
tive tubular housings rigidly carried at the ends of. said 
element and having internal cavities extending in the 
same direction as said element, and respective elongated 
damping weights loosely disposed in said housings for 
free movement therein, each Weight comprising a unitary 
body having a volume which occupies a substantial por 
tion of the volume of its respective cavity but which is 
substantially smaller both longitudinally and transversely 
than said cavit‘ , whereby the weights are free to move 
both longitudinally and transversely in the cavities. 
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