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1. 
This invention relates to an improved trail. 

ing: antenna, for use in an airplane, which pros 
vides: means extensible beyond thie surface of 
the airplane, fuselage, to prevent gyrations of 

the airplane. 

t 2. 
it. "This invention: comprises: a flexible trailing 
antenna cable: and a rod-secured to the Outer end 
thereofito which a lead: weight is:attached. The 
antennai is:slidablethrough a fairlead which pro 

the antenna weight and keep it fromistriking is jects from the lower portion of the airplane fuse 
the fuselage while the antenna: is being reeled lage in a rearwardly inclined position so the 
inwardly or outwardly therefrom eable may be passed upwardly or downwardly 
In all airplanes it is highly advantageous, to therethroughs by a reel, provided in the fuselage; 

have an exterior trailing. wire antenna since, a Although the fairlead is shown fixed to theifuse 
fixed wire antenna, attached rigidly: at each end 10 lage in the preferred embodiment, it may be 
to some portion of the airplane, is: necessarily made telescopic...in order that the antenna, and 
limited in physicallength. Since most airplanes fairlead may be drawn into, the fuselage when 
are of such, size as to prevent the use of a fixed not; iii use, eliminating the drag caused thereby: 
antenna, having dimensions approximately equal One object. of this invention is to provide a 
to even a quarter wave antenna at currently 15 means for eliminating oscillatory and gyratory 
established aviation radio frequencies, the most movements of the Weight. of a flexible, trailing 
satisfactory antenna, is in the form of a weighted antenna. 
wire or cable which may be paid out from a reel Another object of this: invention is to provide 
into the airstream" varied distances: depending a rod at the end of the flexible antenna, retract 
upon the radio frequency used and the distance 20 able: upwardly through the fairlead, which sub 
between sender and receiver. It is necessary to stantially eliminates movements of the weight 
reel such an antenna, into the airplane before fixed, thereto when the weight is close to the fuse 
landing in order to avoid entanglement, of the lage and which damps the weight movements at 
antenna, and weight on trees or other objects as more renote positions, sufficiently to cause the 
the airplane is approaching the runway. 25 rod; and weight to be practically unaffected by 

Considerable difficulty has been experienced air-turbulence. - 
in developing a trailing antenna for airplanes Further objects and advantages of the inven 
which can be reeled in or out of the fuselage tion Will be brought out in the following de 
without becoming entangled with adjacent pro- scription taken in connection with the accom 
jecting parts of the airplane such as marker 30 panying: drawings and appended claims. 
lights, landing gear and even the control. Sur- Referring; now: to the drawings, 
faces of the empennage. A trailing antenna, Figure 1 is a side elevation of an airplane. With 
consisting of a weighted flexible cable or wire a portion of the fuselage cut away showing the 
will develop Oscillatory and gyratory movements antenna, in two extended positions in dotted lines 
of excessive amplitude when its outer weighted 35 and in fully retracted position in solid lines. 
end is brought close to the airplanie fuselage at . Figure: 2 is a sides elevation of the rod and 
air Speeds of one hundred and thirty miles per Weight, 
hour- or more. As the speed of the airplane in Figure 3 is a section taken through the weight 
creases; and/or the weighted end is brought in to show method of attaching the: weight to the 
closer proximity to the airplane, the gyrations 40 rod; 
increase in intensity. Such gyratory move- - - Figure 4 is an end view of the weight. 
ments cause the lead weight attached to the As best shown in Figure of the drawings, 
end of the antenna, to violently strike the fuse- an airplane: 0 is: shown having emperanage 2 
lage and projecting objects sometimes resulting and a fuselage 4 - A fairlead Gis secured to 
in serious damage. Continued swinging of the 45 the fuselage and set in a rearwardly inclined 
weight at the end of the flexible cable antenna position with respect thereto. A reeling mecha 
also may result in breaking of the cable at the nism. 8 is placed immediately above and in line 
connection to the weight, dropping the weight With the fairlead so that a flexible antenna, 2) 
to the ground. Experiments carried on in an Wound around a reel-22 on the reeling mechanism 
effort to eliminate gyration of the antenna; and to may pass through the fairlead 16. 
directed to, the design of a properly streamlined As may be seen in Figures 2, 3, and 4, the fiex 
antenna weight have met with little success. ible: antenna is secured to a loop 24, on an at 
The provision of a fairlead extending well tachment sling 26, Secured to a second loop 30 

below the fuselage of the airplane to hold the on the Outer end of attachment sling 26 is a rod 
antenna weight at a distance from the fuselage 55 28, preferably of a material of relatively, low 
where it is beyond the Zone of air turbulence near - specific. gravity, and relatively high rigidity; 
the airplane does not solve the problem since structural strength and fatigue qualities. The 
a fairlead of a length to fulfill this purpose would cross sectional area of the rod is as small as 
project below the ground line of the landing gear may be without sacrificing rigidity and strength. 
and would objectionably increase the drag of 60. To the outer end of the rod 28, is secured a 

weight. 32. 
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The weight 32 is bored at 34 to slidably receive 
the rod. 28 and counter-bored at 36 to receive 
a spring 38 which is seated under compression 
between the inner end wall of the counterbore 
and a collar 40 on the outer end of the rod 28. 
A threaded plug 42 closes the outer end of the 
counterbore 36 and limits outward movement of 
the collar 49 under the action of Spring 38. 
In operation as shown in Figure 1 of the draw 

ings, the pilot manually or by motor causes the 
antenna, to be paid outwardly into the airstream 
through the fairlead 6, lowering the rod 28 and 
weight 32 by gravity. The rod 28 is guided by 
the fairlead 6 which holds the Weight attached 
thereto against lateral movement caused by the 
turbulent airstream outside the fuselage. 
The zone of air turbulence adjacent the fuse 

age comprises an inner Zone of greater turbu 
lence and an outer Zone of turbulence which, 
While markedly less violent than that of the 
inner Zone, is yet sufficiently strong to cause 
movements of the weight of dangerous amplitude. 
The rod 28 and projecting portion of the fair 
lead 6 are sufficiently long to place the weight 
32 outside of the inner turbulent Zone when the 
inner end portion of the rod is disposed in the 
outer end portion of the fairlead, just sufficiently 
to have a telescopic overlying relationship. Thus, 
if the fairlead projects 22 inches from the fu 
Selage and the rod is 28 inches long, the rod holds 
the weight substantially rigid against air tur 
bulence as long as the weight is not over ap 
proximately 44 inches from the fuselage since 
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4. 
force causing the antenna, when paid out to as 
Sume a trailing position relative to the airplane 
as shown in dotted lines, Figure 1. In this man 
ner, it is possible to reel the antenna, in or out 
Without danger of its becoming fouled on the 
empennage or other parts of the airplane. 
The lighter and more rigid the rod, the greater 

the damping effect when the rod is entirely out 
side the fairlead and the less apt will the rod be 
to Vibrate Within and damage the fairlead. When 
it is in telescopic relation thereWith but not en 
tirely retracted. The greater the rigidity and 
strength of the material of the rod, the Smaller 
and lighter it may be and yet meet the load re 
quirements attendant upon its use and have the 
rigidity which enhances its ability to perform its 
function. High fatigue qualities decrease the 
probability of fracture after extended use. 
I claim: 
1. In a trailing antenna for an aircraft for use 

With a reel mounted at the inner end of a fair 
lead projecting downwardly from the aircraft, 
the combination of: a flexible antenna, for Wind 
ing at its inner end upon the reel; a relatively 

25 non-flexible and relatively light weight rod of a 
Substantial length connected to the outer end of 
the antenna; and a weight connected to the 
Outer end of the rod, the length of the rod being 
substantially the same as the length of the fair 

30 

at that distance the telescopic overlap of rod and 
fairlead is 6 inches which may be sufficient to 
enable the fairlead to hold the rod in fixed longi 
tudinal alignment therewith. As the inner, more 
Violently turbulent zone may not be more than 36 
inches in depth, the weight is held against oscil 
latory and gyration movements as it passes there- : 
through during reeling in or paying out of the 
antenna. 
When the rod 28 is entirely outside the fair 

lead, it and the weight 32 may swing about the 
outer end of the fairlead as a center. However, 
the effect of the stiff rod 28 is to damp and slow 
the Swinging movements caused by the air tur 
bulence, reducing their amplitude to a safe value 
which may be 36 inches or less in an approxi 
mately vertical plane. The outer turbulent zone 
of relatively less violence may extend ten feet 
from the plane. As the weight passes through 
this zone either in reeling in or paying out the 
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antenna, its oscillatory movements are reduced 
to Such a low amplitude that the weight will not 
strike the fuselage or objects projecting therefrom 

55 

in View of the distance of the weight from the 
fuselage after the rod leaves the fairlead. 
The outer end of the fairlead 6 is bell shaped 

at 44. When the antenna is reeled into com 
pletely retracted position, the rod 28 passes en 
tirely within the fairlead, the weight seats it 
Self in the bell 44 and the tension created in 
the cable and rod by the reel compresses the 
Spring 38, resiliently holding the Weight from lat 
eral play against the bel. Any lateral play of 
the weight in the bell will deform the bell and 
develop structural weakness in the rod at the 
end of the weight with the possibility of break 
ing the bell from the fairlead or breaking the 
rod from the weight. 
After the weight on the antenna rod has passed 

downwardly and rearwardly thru the turbulent 
area, the Weight is acted upon only by gravity 
and rectilinearly acting air resistance, the latter 
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lead, the fairlead receiving the inner end of the 
rod as the antenna, is wound upon the reel and 
confining the rod therein, thereby damping the 
OScillatory and gyratory movements of the weight 
resulting from air turbulence as the weight is 
dra Win up to Ward the aircraft. 

2. In an antenna device for an aircraft, the 
Combination of: a fairlead carried by the fuse 
lage of the aircraft and projecting outwardly 
therefrom; a reel mounted to the fuselage of the 
aircraft at the inner end of said fairlead; a flex 
ible antenna, passing through said fairlead and 
having its inner end secured to said reel; a rigid 
rod of a length substantially equal to the length 
Of the fairlead connected to the outer end of the 
flexible antenna; and a weight of a diameter 
greater than the diameter of the rod connected 
to the outer end of the rod, the length of the 
Weight being substantially less than the length 
of the rod; said fairlead receiving and confining 
the inner end of the rod therein as the antenna, 
is Wound upon the reel, thereby holding the rod 
and the Weight carried thereby against lateral 
movements resulting from air turbulehce as the 
antenna is wound upon the reel and the weight 
is drawn toward the aircraft. 

FRANK J. BERBERICH, JR. 
REFERENCES (CSE) 

The following references are of record in the 
file of this patent: 

UNITED STATES PATENTS 
Number Name Date 
2,187,575 Schroder ---------- Jan. 16, 1940 
2,249,836 Tear -------------- July 22, 1941 
1,637,354 Rottgardt ---------- Aug. 2, 1927 
2,287,257 Lear --------------- June 23, 1942 
2,317,622 Lear --------------- Apr. 27, 1943 
2,275,626 - Harrison.--------- Mar. 10, 1942 
1953,071 Burger ------------- Apr. 3, 1934 
1783.299 Mirick -------------- Dec. 2, 1930 
2,137,450 Green ------------- Nov. 22, 1938 
2009,354. De Seversky ------ July 23, 1935 

  


