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UNITED STATES PATENT OFFICE 
2,493,787 
ANTENNA 

Theodore T. Torretti, Trenton, N.J., assignor to 
the United States of America as represented 
by the Secretary of War 
Application March 19, 1946, Serial No. 655,542 

Claim. (CI. 250-33) 
(Granted under the act of March 3, 1883, as 

The invention described herein may be manu 
factured and used by or for the Government for 
governmental purposes, without the payment to 
me of any royalty thereon. 
The present invention relates to antennas, and 

particularly to adjustable or tunable antennas. 
In certain types of electronic equipment, such 

aS radio Communication apparatus operable on 
more than a single frequency, large losses of 
efficiency occur due to the fact, that suitable 
tunable antennas are not available. Not only 
should Such antennas be tunable so as to obtain 
maximum power of propagation and maximum 
consistency of pattern of propagation, when used 
as a radiator, and maximum receptivity, when 
used as a collector, but they should preferably 
be so constructed mechanically as to be adapted 
to withstand rigorous service, as in motor vehicle 
use, and they should also be designed to allow 
easy replacement of damaged parts. 

It is therefore an object of the present inven 
tion to provide an antenna, which is tunable. 

It is a further object to provide a tunable an 
tenna, which is adapted to vehicular use and the 
like. 

It is a further object to provide a tunable an 
tenna, which is also collapsible. 

It is still another object to provide a tunable 
antenna wherein the radiator-collector portion 
thereof, which is most likely to sustain breakage 
when subjected to hard usage, may be simply 
and quickly replaced. 

It is a further object to provide an antenna 
which may be tuned without the use of con 
pensation networks. . . . . . . . 

It is a further obiect to provide a tunable an 
tenna, which is completely mechanical in opera 
tion. 
These and other obiects and advantages of my 

present invention, which Will be better under 
stood as the detailed description progresses, are 
obtained in the following manner. 

In a preferred embodiment of the present in 
vention I provide an antenna, which includes a 
radiator-collector made up of a plurality of tele 
scoping tubular sections of approximately equal 
length, and a base to which the tubular section 
of largest diameter is secured. A flexible shaft 
extends through the telescoping tubes and has 
One end Secured to the tube of Smallest diam 

O 
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flexible shaft, and it is collapsible by reversing 
the direction of rotation of the drum. 
The said radiator-collector may be tuned by 

extending it to any length between its collapsed 
and fully extended positions. Tuning may be con 
trolled by a precalibrated dial or by means of 
Suitable meters which allow maximum efficiency 
to be checked during use. 

In the accompanying specification there is 
described, and in the annexed drawings shown, 
what is at present considered a preferred embodi 
ment of the present invention. It is, however, 
to be understood that said invention is not limited 
to said embodiment, inasmuch as changes may 
be made within the spirit and scope of the ap 
pended claim. 
In said drawings, Figure 1 is an elevational view 

partly sectioned and partly cut away of a vehicu 
lar antenna, embodying the present invention; 

20 Figure 2 is an enlarged vertical sectional view, 
taken along the line 2-2 of Figure 1, the housing 
of the connection box being shown in elevation; 
and 

Figure 3 is a further enlarged vertical section 
25 of the lower portion of the antenna, taken along 

the line 3-3 of Figure 2. 
Referring now more particularly to the draw 

ings, the antenna, illustrated is secured through 
an aperture in an insulating disk which in 

0 turn is secured about its periphery to a mounting 
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eter, and the other end wound upon a drum 
preferably rotated by an electric motor. The 
radiator-collector is lengthened by rotating the 
drum by means of the motor so as to unwind the 55 

bracket 
ShOW). 
The antenna includes a mounting clamp made 

up of a lower clamp member 5 and an upper 
'clamp member 7. The upper clamp member 7 
is an annulus provided with an outwardly extend 
ing clamp flange 9 at its upper end and a down 
Wardly extending tubular flange 2 at its lower 
end. Said flange 2 f is externally threaded. 
The lower clamping member 5 is annular in 

shape and encircles the tubular flange 2 men 
tioned above and is provided at its lower end 
with an outwardly extending clamping flange 23. 
A flat metal reel bracket 25 which bends down 

Wardly into an arc at its outer end and is se 
cured to the lower end of the flange 2 by a 
lock washer 26 and nut 27 which nut also urges 
the clamping flanges 9 and 23 together so as 
to securely grip therebetween the insulating disk 

and an annular dish type insulator 29. 
A heavy coaxially disposed helical spring 3 

is secured to the upper end of the upper clamp 
ing member 7 and an annular antenna, socket 
33 is secured to the upper end of said spring 3. 
A flexible tubular sleeve 35, of rubber or the 

3 secured to a motor vehicle (not 
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like, encircles the Spring 3 and is fastened about 
the upper clamping member 7 and the antenna, 
socket 33 by means of a pair of hose clamps 
3 or the like. 
A flexible tubular guide 39 extends axially 

through the upper clamping member 7, the 
spring 3 and the antenna, socket 33. Said guide 
39 may be made in any suitable manner, Such 
as flexible 'goose necks' as used in adjustable 
electrical fixtures, or such as the “flexible sheath 
f5', which is described and illustrated in a 
pending United States patent application on 
“Flexible members,' filed in the name of Nor 
man E. Lee, on February 21st, 1946 and bearing 
Serial Number 649,448. 

Said guide 39 is provided at its lower and 
upper ends respectively with outwardly extend 
ing lower and upper guide flanges 4, 43. Said 
lower guide flange 4 is gripped between the lower 
end of the tubular flange 2 f and a cup 45 which 
is threaded on to the lower end of said flange 
2f. The upper guide flange 43 is gripped between 
an upwardly facing shoulder on the inside of 
the antenna, socket 33 and the lower end of a 
radiator-collector 47. 
The radiator-collector 4 comprises four tele 

scoping antenna sections 5, 52, 53, 54 (although 
any number of such sections may be used). The 
lowermost antenna section 5 is externally 
threaded at its lower extremity so as to be thread 
ably joined to the antenna, socket 33. The upper 
end of said section 5 terminates in a tubular 
throat 55 of slightly lesser diameter. The second 
telescoping section 52 makes a slidable fit inside 
the throat 55 of Said section 5 and its lower 
end is provided with an outwardly roiled edge 
5 to keep it from separating from the lower 
Section 5 and the said edge 5 makes a sliding 
fit within the said section 5 below the throat 
55 thereof. The upper end of said section 52 
is provided with a constricted throat 55 similar 
to that already described. The next section 53 
is a duplicate of the Section 52 except that it 
is of lesser diameter so as to make a sliding 
fit within said section 52. 
tion 54 is of a diameter to make a sliding fit 
within the section 53 below it and is also pro 
vided at its lower end with an outwardly rolled 
edge 57 (not shown). Said uppermost section 
54 need not be provided with a throat 55. 
A flexible shaft 59 extends through the guide 

39 and all of the antenna sections 5, 52, 53, 54. 
The said flexible shaft 59 may be made in any 
suitable manner as, for instance, in the conven 
tional manner which comprises a core made up 
of one or more longitudinally disposed flexible 
Spring Wires which wire or Wires are surrounded 
by several layers of helically Wound Spring wire, 
the successive layers being wound in opposite 
directions. 
The upper end of said flexible shaft 59 is 

joined to an externally threaded tip 6, which 
is locked to the upper end of the uppermost 
antenna section 54 by means of a diametrically 
positioned pin S3. A lock washer 65 and an 
internally threaded spherical knob 6 are secured 
to said tip 6 . The flexible shaft 59 extends 
downwardly through an aperture in the cup 45, 
passes through an arcuate tubular chute 69 into 
a cylindrical reel housing Where it is wound 
around the core 2 of a rotatable reel 3, the 
bitter end of said flexible shaft 59 being secured 
to said core 72. 
The reel housing is held in place below the 

The uppermost Sec- - 
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4. 
end of the reel bracket 25. The shaft 75 of 
the reel i3 is sustained in suitable bearingS 76 
and may be rotated by means of a slow speed 
electric motor 7 which operates through a fric 
tion clutch 9. Integral with the reel housing 
!, and extending outwardly therefrom, is a con 

nection box 8 through which passes part of 
the chute 69. 
Within said box 8 f, the chute 69 is slotted 

to admit a pair of contact wheels 83 which 
are rotatable and provided With circumferential 
grooves which frictionally grip the flexible shaft 
59 and make electrical contact therewith. An 
electrical conductor 84 leads from said contact 
wheels 83 to a conventional coaxial connector 
85. Said conductor 84 passes through a conven 
tional thermocouple unit (not shown), which is 
housed in the connection box 8, the leads from 
which unit are connected to the binding posts 
8 from which connection may be made to a 
Suitable meter (not ShCWn). 

Preferably the housing , the chute 69, the 
connection box 8, and the reel 73 are of a dielec 
tric material, such as a suitable plastic, to avoid 
any objectionable electrical effects. 

In the operation of the antenna, just described, 
if the motor 7 is operated in one direction so 
as to rotate the shaft 5 (as shown in Figures 
1 and 3) in a counterclockwise direction, the 
flexible shaft 59 will be fed up the chute 69 
and through the guide 39 to the antenna, sections 
54, 52, 53, 54. As the upper end of said flexible 
shaft 59 is fastened to the upper end of the 
uppernost telescoping section 54, it will raise 
said section with it. When said Section 54 has 
extended its maximum amount, the rolled edge 
5 at its lower end will catch the constricted 
throat 55 of the next Section 53 and thus cause 
said section to move upwardly with it. As rota 
tion of the motor is continued, telescoping 
section 52 will likewise be raised until the radi 
ator-collector 47 is extended its maximum length, 
Should the motor not be stopped immediately, 
the friction clutch 9 will prevent damage to 
any parts. 
When the motor 77 is operated in the opposite 

direction, so as to rotate the shaft 5 (as shown 
in Figures 1 and 3) in a clockwise direction 
the flexible Shaft 59 will be wound up on the 
reel 73 and thus the sections 5, 52, 53, 5, will 
be caused to telescope, one within the other, 
until the radiator-collector 4 is completely co 
lapsed. Again, the friction clutch T9 will prevent 
damage to the parts should rotation of the motor 
it be continued. 
In order to obtain nost efficient operation of 

the radiator-collector 4, it may be tuned by 
means of the meter (not shown) mentioned 
above. Thus, it will be extended to that length 
which the meter indicates gives nost, Satisfactory 
operation. Tuning may also be accomplished by 
means of a precalibrated dial (not shown). 
The contact wheels 83 are maintained in good 

electrical contact with the antenna, and hence 
electrical connection is made to the antenna. 
through the coaxial connector 85, the conductor 
88, the said wheels 83 and the flexible shaft 59. 
The antenna, just described is particularly well 

adapted for motor vehicle use although it may be 
used in other installations. The Spring 3, the 
flexible tubular sleeve 35 and the flexible guide 39 
will allow flexure of the antenna, and will act to 
attenuate vibrations and shocks. The telescoping 

insulating disk by being secured to the outer 75 radiator-collector 47 itself should also preferably 
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have a limited amount of flexibility for vehicular 
Service, 
In the event that, in the use of the antenna, 

just described the radiator-collector 47 sustains 
any injury, it may be readily removed and re 
placed by another. This is accomplished by 
merely renoving the knob 67 and pin 63 whereupon 
the lower antenna section 5f may be unscrewed 
from the antenna, socket 33 and all of the sec 
tions 5, 52, 53, 54 may be slipped upward and 
removed from the fiexible shaft 59. A complete 
new radiator-collector 47 may then be installed 
by slipping the same over the flexible shaft 59, 
Screwing the lower end of the antenna section 5 
of greatest diameter into the antenna, socket 33 
and pinning the upper end of said shaft 59 to the 
upper end of the antenna section 54 of smallest 
diameter by means of the pin 63. If only one of 
the antenna, sections 5, 52, 53, 54 is damaged 
it may be removed from the radiator-collector 47 
and replaced merely by separating said sections. 
While there has been described what is at pres 

ent considered a preferred embodiment of the in 
vention, it will be obvious to those skilled in the 
art that various changes and modifications may 
be made therein. Without departing from the in 
vention, and it is, therefore, aimed in the ap 
pended claim, to cover all such changes and modi 
fications as fall within the true spirit and scope 
of the invention. 
What is claimed is: 
In a tunable transmitting antenna system for 

use with vehicles, a radiator extensible in length 
for operation over a predetermined range of fre 
quencies, said radiator comprising a plurality of 
telescoping tubular sections of successively smaller 
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diameters, a flexible shaft extending through said 
radiator and having one end secured to the tele 
scoping section of Smallest diameter, means for 
disconnecting said shaft from said Smallest sec 
tion, a flexible base for Said radiator to allow lat 
eral displacement thereof, a flexible guide through 
said base for the flexible shaft, a reel upon which 
the flexible shaft may be wound, means to rotate 
the reel in both directions of rotation, said means 
being calibrated in terms of frequency of opera 
tion of said antenna, System, a chute to guide the 
flexible shaft between the reel and the flexible 
guides mentioned above, whereby upon the rota 
tion of the reel in one direction the radiator may 
be reduced in length for operation on a higher 
frequency, and upon rotation of the reel in the 
opposite direction the radiator may be increased 
in length for operation on a lower frequency. 

THEODORE I. TORRETTI. 
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