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1. 

This invention relates generally to antennas 
for the reception or transmission of electrical 
radiation and more particularly is concerned 
With antennas for the reception of high fre 
quency broad band radiation, such as for ex 
ample, television. 

It is known that an efficient transmitting an 
tenna, will likewise be a satisfactory receiving 
antenna, and vice-versa, hence, although my new 
antenna, is primarily intended for reception it 
is nevertheless capable of being utilized for the 
transmission of television. 
: Present day television is broadcast at high 
frequencies in two general bands, One of which 
is from 44 to 88 megacycles per second, and the 
second of which is from 174 to 216 megacycles 
per second. For any given metropolitan area, 
there are channels in both of these bands, and 
therefore it is eSSential that an antenna, be capa 
ble of receiving the video waves from trans 
mitting stations operating in both bands. 

All of the antennas used for the reception of 
video waves have heretofore been constructed 
in manners giving rise to objections which have 
considerably delayed the popularity of television, 
and hence limited sales of reception equipment 
and the scope of the benefits to be derived from 
Wide-spread use of television. It is the principal 
object of my invention to attain the broad result 
of increased public recognition and acceptance 
of television by making it more economical, con 
venient, and desirable for the consumer to ob 
tain, install, use, and enjoy a television receiving 
equipment. 
The video frequency electric waves which are 

transmitted for reception are considerably short 
er than ordinary radio waves. The long an 
tennas of radio are therefore neither suitable 
nor desirable in television. When frequencies 
of the Order of 40 to 200 megacycles are to be 
received or transmitted, the amount of energy 
which can be radiated or received by a given 
antenna is very Small, and hence it is eSSential 
that such antennas be directive. In addition, it 
is also desirable to utilize the best attributes of 
an antenna in order to enable the maximum 
energy to be transferred thereby, either from the 
transmitter to the ether, or from the ether to the 
receiver. The basic antenna, for greatest effi 
ciency, which may be considered an element, 
since most antennas are made up of such basic 
antennas, is a di-pole, or half-wave antenna. 
As its name implies, such an antenna, is con 
structed of a conductor half a wave long. This 
electricallength is slightly less than the physical 
length, and gives rise to current and voltage 
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distribution which is best for reception and 
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transmission of high frequency energy. The 
existence of this condition gives rise to a reso 
nance in the antenna, so that at the center there 
of, to which the lead-in transmission line is 
usually secured, there is a maximum of current 
and a minimum of voltage, and the impedance 
of the antenna is practically pure resistance. 

Considering the frequencies of the bands now 
being used for television, an antenna designed 
for best reception at the low end of the lower 
band Would be of the Order of eleven feet in 
length; at the high end of the lower band would 
be of the order of five and one-half feet in 
length; at the low end of the upper band would 
be of the Order of 2.8 feet in length; and at the 
high end of the higher band would be of the 
Order of 2.2 feet in length. Two compromises 
must be made in Order to construct a television 
antenna, which is suitable for reception over the 
entire range of both bands. One compromise 
must be made in each band in order to choose 
a length which will be capable of receiving all 
of the channels in that band, and then an Overall 
compromise must be made so that the antenna, 
will receive stations from both bands. The net 
result has been that the common television an 
tenna is of the Order of three to six feet in length. 
A second type of antenna is one which has 

two Sections, one for receiving in each of the 
present day bands. In the event that there is 
an increase in allotted bands of the Spectrum, 
another Section will have to be added to this 
antenna. 
An important object of my invention is to 

provide a single antenna, capable of being tuned 
to any frequency over a Wide range including 
present day television bands. 
A further object of my invention is to provide 

an antenna, which is capable of highly efficient 
reception by reason of the fact that the effective 
length thereof can readily be adjusted to the 
frequency of the video signal being received over 
the entire television frequency spectrum. 
In order to achieve the maximum of efficiency 

it is best to install an antenna, as high above 
ground as possible, hence television antennas are 
customarily installed on rooftops and towers. In 
addition, the size of prior antennas makes it im 
practical to install same indoors. In crowded 
communities there is objection to the installa 
tion of Such antennas, whereby a tenant in an 
apartment building is deprived of the benefits of 
television because he is not permitted to install 
an antenna, upon the roof. 
A further object of my invention is to provide 
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a construction of television antenna. Which is 
highly efficient and yet so Small in physical size 
that it is readily portable, can be installed in 
doors and in addition is extremely economical 
to manufacture. 
My invention has given rise to many advan 

tages over prior television antennas. It has elim 
inated the need for expensive outdoor Weather 
proof installations. It has eliminated the ex 
pense of maintenance of such outdoor antennas. 
It has eliminated the need for long transmission 
lines from the antenna, to the receiver. It has 
enabled the antenna, by reason of its being in 
mediately adjacent the receiver, to be made re 
volvable so that the maximum directional re 
sponse can be obtained merely by manual orien 
tation of the antenna. Obviously, rooftop an 
tennas cannot be made revolvable Without the 
use of highly expensive equipment. 
My new antenna, can be placed immediately 

adjacent the receiving equipment and can be Con 
Stricted so that it is ornamental in appearance 
So as not to detract froin the esthetic effect of 
the furnishings in a given room. The elimina 
tion of long lengths of transmission line by Irea 
son of the location of my new antenna nakes bet 
ter reception possible. In cases where the line 
is not perfectly matched to the antenna, stand 
ing waves are set up which give rise to blurring 
of the video picture, and Sometimes to "ghostS,' s 
The shorter the transmission lire, the less is the 
effect of these standing Waves. Miy invention en 
ables transmissions lines to be of the order of 
inches in length. Short tian Smission lines also 
decrease loss of signal due to attenuation, and 
decrease noise pick-up 

In the case of television installations where 
the antenna, is a substantial distance from the 
receiving equipment, there may exist a phase dif 
ference between the signal received directly at 
the receiver and that received from the antenna, 
via, the transrnission line, giving rise of blurring 
or “ghosts.' This fault can be corrected by 
shielding the receiver, an expedient unnecessary 
in case my new antenna, is used. 

Certain objects of my invention lie in the pro 
Vision of an antenna, whose electrical length is 
considerably greater than its physical length; to 
provide a broad band anteria, for indoor Se 
to provide an antenna, in which inductive react 
ance for loading the antenna, is distributed along 
the same; to provide an antenna, in which the 
inductive reactance is capable of readily being 
varied; to provide an antenna, having an induC 
tive reactance, coil associated therewith in Such 
a manner that telescopically nOWing same With 
respect to another portion of the antenna, Will 
vary the inductive effect of such coil; to provide 
an antenna, which can readily be adjusted for 
Optimum tuning and natching. 
With the foregoing and other objects in VieW, 

Which Will appear as the description proceeds, 
the invention consists of certain novel features. 
of constiruction, arrangement and a combination 
of parts hereinafter fully described, illustrated. 
in the accompanying drawings, and particularly 
pointed out in the appended claims, it being un 
derstood that various changes, in the form, pro 
portion, size and minor details, of the structure. 
may be made Without departing from the Spirit. 
O' Sacrificing any of the advantages of the in 
Wention. 

For the purpose, of facilitating an understand. 
ing of this invention, there is, illustrated in the 
accompanying drawings. a. preferred embodiment 
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4. 
thereof, from an inspection of which, when con 
sidered in connection with the following descrip 
tion, this invention, itS mode of Construction, 
assembly and operation, and many of its advan 
tages should be readily understood and appre 
ciated. 

Referring to the drawings in which the same 
characters of reference are employed to indicate 
correspondence of similar parts throughout the 
Several figures of the drawings: 

Fig. 1 is a perspective view of an antena emi 
bodying my new invention. 

Fig. 2 is a top pian view of the same. 
Fig. 3 is a Side elevational view of the antenna. 
Fig. 4 is an end elevational View of the antenna. 
Fig. 5 is a fragmentary Sectional view through 

the antenna, taken along the axis of the antenna. 
di-pole as indicated by the line 5-5 of Fig. 3 
and in the indicated direction, and showing the 
details of construction of the antenna, coil. 

Fig. 6 is a sectional view through the antenna 
di-pole along the axis thereof as indicated by 
line 6-5 of Fig. 3, in the direction indicated. 

Fig. 7 is a Sectional view taken along the 
line - of Fig. 2 and in the indicated direction. 

Fig. 8 is a top plan view of a modified form 
antenna, embodying my invention. 

For carrying out any invention I have provided 
all antenna, a part of which consists of a tubular 
COnduetOF, preferably circular in cross-section 
although not limited thereto, having a second 
part formed of a telescoping member of slightly 
leSSeir CrOSS Section, but having a coil of bare 
Wire Wond thereon. The coil forin is of Some 
material having high dielectric strength, and the 
Winding is laid on the form, preferably in grooves, 
So that it extends out of the grooves, and engages 
the inner Surface of the tubular conductor where 
ever the form is telescoped therein. The Wind 
ings are Spaced apart in order to distribute the 
inductance along the form and to provide a wide 
area, capable of cutting the incident video waves. 
In this manner I am enabled to increase the 
effective or electrical length of my antenna, by 
adding inductive reactance thereto, but in addi 
tion I have distributed the coiled conductor 
along the coil formed thereby increasing the 
amount of energy the antenna is capable of 
extracting from the transmitted video wave, 

Ivfy preferred embodiment includes a di-pole 
having two tubular central sections arranged 
With their axes aligned and their ends spaced and 
connected to the lead-in transmission line, and 
having coils telescoped into the free ends thereof. 
A modified form has the central portion of the 
di-pole formed of coils, While the ends of the 
coils are capped with telescoping cylindrical 
Sleeves, 

For any given frequency, I adjust the antena, 
for maximum signal and best matching of trans 
Inission line impedance by telescopically now 
ing the coils and tubes relative to one another. 
The reference character designates generally 

a platform. Which may comprise a fixed member, 
the top of a receiving equipment, a table, or the 
like, and is not necessarily circular in formation 
a.S. shown in the drawings. Mounted upon the 
platform. I have provided a turntable f sepa 
rated from the platform 0 by a suitable bearing 
member or washer 2 and pivoted thereto by 
means of a bushing 3 (see Fig. 7), having a 
fianged upper end as shown. at . Overlying the 
turntable. . . This construction enables the turn 
table to be rotated although. same can be lifted 
upwardly carrying the bushing 3 therewith. If 
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desired the bushing 3 may have its lower end 
peened Over and against the bottom of the plat 
form C whereby permanently to associate same 
therewith and prevent removal of the turntable. 

Centrally of the bushing there is provided an 
insulating member 5 cylindrical in formation, 
and having a bore 6 thirough which the trans 
mission line is adapted to paSS. 
Mounted upon the turntable I provide a 

di-pole antenna designated generally 8, and a 
parasitic antenna, designated generally 9. Both 
of these antennas are adjustable as to their 
physical length, and the distance therebetween is 
also adjustable as will be described. 
The di-pole antenna consists of a pair of thin 

walled tubes 20 and 2 arranged with their ends 
juxtaposed and their axes aligned. There is a 
space 22 between the ends whereby the tubes 
20 and 2 do not touch. 
The tubes 2C and 2 aire firmly mounted upon 

Stand-off insulators 23 and 24 formed Of Some 
material having very high dielectric strength, 
such as for example polystyrene, or methyl meth 
acrylate resin. These insulators 23 and 24 are 
in turn mounted upon the turntable by means 
of screws 25 which are engaged into the bottom.S 
of the stand-off insulators through slots 26 and 
27 for a purpose presently to be described. The 
means for mounting the tubes 20 and 2 upon the: 
insulators 23 and 24 may consist of any suitable 
fasteners such as for example the bolts shown at 
28 and 29 which I have welded to the bottoms (if 
the tubes 20 and 2 respectively. 

Telescopically mounted within the tubes 20 and 
2 I provide the coils 30 and 3 respectively. 
These coils consist of relatively heavy diameter 
wire 32 wound upon tubular forms 33 of poly's 
styrene or similar insulating material. In the 
embodiment shown, the wire 32 is laid in Spiral 
grooves 34 cut in the surface of the forms, the 
depth of the grooves 34 being such that the turns 
of the wire 32 protrude slightly therefron, and 
hence rise above the exterior surface 35 of the 
forms 33. Both forms used in the coils 30 and 
3 are identical, hence the description of coil 30 
illustrated in Fig. 5 should suffice. The ends of 
the wire 32 are inserted through openings 36 
formed in each end of each form 33 and bent 
under as shown at 37 on the interior of each 
form in order to hold the windings in place. 
From the above description it should be ob 

vious that the coils 30 and 3 are readily slidable 
within the tubes 20 and 21, and that when the 
coils are engaged within said tubes. 20 and 2, the 
outside diameter of the coils comprising the Out- : 
ermost surface of the windings will engage the 
inner surface of the tubes 20 and 2, giving rise 
to a metal to metal contact. 
The tubes 20 and 2 are provided with con 

tacts at 38 and 39 adapted to be connected re 
spectively to the wires of the transmission line 

... Obviously the line T should have an im 
pedance matching that of the antenna. 

I have thus far described the important por 
tion of my invention and it will be seen that it 
consists of a di-pole antenna having distributed 
inductance therealong. The coils 30 and 3 pro 
vide inductance, and by arranging the coils SO 
that their axes are aligned with those of the 
tubes 20 and 2 I have provided a physical an 
tenna di-pole as well as inductance. The effi 
ciency of such an antenna is greater than a short 
antenna, having lumped inductive loading be 
cause the coils 30 and 3 are also in the elec 
trostatic and electromagnetic fields of the video 
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waves and are enabled thereby to extract addi 
tional energy therefrom. 
The antenna, illustrated utilizes cylindrical 

tubes having a diameter of approximately two 
inches, whereby the antenna, can receive broad 
band of frequencies without the discrimination 
against any portion of a channel. The effect ac 
Companying Such construction is a reduction of 
Signal pick-up from the incident waves, but the 
coils 30 and 3 having added considerable in 
ductance, the loss due to reduced Q is not as great 
as it otherwise would be. 
Many advantages accrue as a result of the 

arrangement that I have described, irrespective 
of the construction including the turntable and 
adjustable stand-off insulators. The necessity of 
using a large and unwieldy antenna, is eliminated 
thereby enabling the entire antenna, to be main 
tained within the room containing the receiving 
Set. In the case of television receiving sets, my 
new antenna, is so Small that it can be mounted 
immediately upon the top of the cabinet of the 
television receiving set, thereby reducing trans 
mission line length, cost, and losses. In addition 
to the above, since the antenna, is immediately 
available to the observer, the same may be rotated 
SO that it is properly oriented for maximum re 
ception, that is, with the axis of the antenna, di 
pole at right angles with a line from the trans 
mitting Station. In permanently mounted an 
tennas, this cannot be done unless the installa 
tion is highly complicated, and consequently 
very expensive. With my new invention, the ob 
Server merely rotates the antenna, turntable if 
until optimum signal is obtained. Permanently 
mounted antennas must be oriented so that the 
direction in which they are arranged for recep 
tion is a resultant of directions of all the stations 
it is desired to receive. In such case, it is ob 
vious that the Signal to noise ratio for some sta 
tions may be prohibitive. Obviously, the great 
advantages of having a highly directive receiving 
antenna are lost if the antenna must be designed 
to remain fixed. 
The advantage of ready orientation is achieved 

by reason of the antenna, being so small as to 
readily be mountable in the immediate vicinity 
of the receiving equipment so as to be capable 
of manipulation by the observer. In addition to 
this, other great advantages accrue. Thus, per 
manently mounted antennas require tuning cir 
cuits in Order to cause same efficiently to receive 
all stations, Since their physical size cannot 
readily be varied. On the other hand, my new 
antenna has means for tuning the antenna, by 
varying the physical size as well as adjusting the 
distributed inductance thereof so that the op 
timum effective length of the antenna can im 
Inediately be achieved for any given station and 
Condition of reception. The manner of accom 
plishing this will be explained hereinafter. 
The coils 30 and 3 of my antenna are capable 

of being moved in and out of the tubes 20 and 2 
by the observer. The turns of the coils that are 
enclosed within the tubes are short circuited 
since the wire 32 thereof is in engagement with the 
inner Surface of the said tubes. This not only 
decreases the physical length of the di-pole an 
tenna, that cuts the video waves, but as well de 
creases the inductance of the coils 30 and 3 ?, and 
hence further decreases the effective length of 
the antenna. Obviously, not only is the antenna 
readily tunable, but it is readily tunable over an 
extremely wide range of frequencies so that it 
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is a sile natter to tune the antenna to any 
station in the presently used television bands. 

Although manual movement of the coils is de 
Scribed herein, it should be obvious that any 
method of moving said coils, mechanically O' 
electrically could be used, and in addition, the 
exact position of said coils for certain frequently 
received stations could be calibrated thereon, or 
otherwise indicated. In addition the azimuth. 
may be marked upon turntable to properly 
orient the antenna. 

It is well known that the directivity of anten 
has can be inpi'oved by the use of parasitic an 
tennas. I have consequently determined that 
the efficiency of my new antenna, is greatly in 
creased by the use of a parasitic antenna, Selving 
as a reflector to cause the antenna, to be uni 
directional. I have therefore mounted a parasit 
ic anterna 9 to the rear of di-pole 3, and have 
provided for adjustment of the distance be 
tween the antennas by means of the Screws 25 
arid the slots 3S and 2. The distance between 
antennas can thus be adjusted to one tenth the 
wave length of the received frequency, or Wihat 
ever is optinuin. This dirension is not critical, 2 
however, especially in the case of broad band 
reception where the thickness of the antenna, 
proper is of the order of that dimension, and 
hence adjustinent between the parasitic and di 
pole antennas may be eliminated, or the anten 
na, may be adjusted for best reception over the 
entire band, and then fixed. 
The parasitic antenna, consists of a fixed cen 

tral tube SS incunted upon a standoff insulator 
5 and having telescoping tubes 52 and 53 on : 
the ends thereof. This provides for tuning of 
the parasitic antenna. 9. This type of parasitic 
intenna, acts as a reflector, Serving to pick up 
additional energy from the passing video Waves 
and reflect same, at proper phase into the di- : 
pole 8. 

It will be noted that the coils 3 and 3 are 
not directly connected to the transmission line 
f7. They are each produced as a unit and then 
telescoped into respective tubes 2 and 2. 
enables shipping the antenna, in a Small con 
tainer. 

in Fig. 8 I have shown a modification of my 
invention which reverses the positions of the 
coils and tubes of the antenna, heretofore de 
scribed. The efficiency of Such antenna, and the 
advantages are generally the same a S. those of 
the antenna, described. In the modified form 
of antenna, the tubes 2 and 2 are formed as 
sleeves 3 and 6 which slide over the ends of 
the coils 63 and 63 respectively. The Coils are 
both mounted upon a single form 63 which is 
attached to the turntable , and each has its 
inner terminus connected with the transmission 
line as shown at 65 and 68. In all other re 
spects the device is the same as described and 
is turnable in the same manner. 
Although the parasitic antenna, has been shown 
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constructed from tubing it should be obviotis 
that saline could also be formed of coils and 
tubes in the same manner as I form my di-poles. 
In addition, for high impedance transmission 
lines, various combinations of coils and tubes 
could be arranged in the form of a folded di 
pole to provide increased antenna impedance. 

It is believed that this invention, its mode of 
construction and assembly, and many of its ad 
vantages should be readily understood from the 
foregoing without further description, and it 
should also be manifest that while a preferred 
embodiment of the invention has been shown 
and described for illustrative purposes, the Struc 
tural details are nevertheless capable of wide 
variation within the purview of this invention 
as defined in the appended claims. 
What is claimed and desired to be secured 

by Letters Patent of the United States is: 
1. A broad band television receiving antenna, 

connprising horizontally arranged driven and 
parasitic elements spaced one in back of the oth 
er with their axes parallel and both perpendi 
cular to the direction of the incident waves, the 
driven element comprising a pair of hollow 
metallic cylindrical tubes with a common axis, 
spaced one from the other along the axis and 
rigidly Supported in Such spaced position, a ro 
tatable standard mounting Said tubes, lead-in 
means electrically connected to said tubes to 
transmit the signal received when same are res 
onating as the halves of a dipole, each tube hav 
ing a telescoping member in the outer end 
thereof, said member being formed of insulating 
material and having Wire helically arranged on 
the exterior thereof so that as the member is 
moved in and out of the respective tube, the 
tube Will short circuit or uncover turns to tune 
the dipole, said parasitic element being a hol 
low cylindrical metal tube electrically con 
tinuous along its length secured to said standard 
and insulated therefrom. 

2. A construction as described in claim 1 in 
Which the parasitic element is formed of a cen 
tral fixed cylindrical tube, and the ends there 
of are formed as adjustably telescoped tubes in 
metallic contact therewith. 

RUDOLPH. R. DERMAN. 
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