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3,082,422 
PURAL FOLDED DEPOELES WITH CENTER 
MOUNTEE TRANSFORMER COUPLNG 

William E. Watkins, 928 W. Cotton St, 
Winston-Salem, N.C. 

Filed Feb. 9, 1960, Ser. No. 7,590 
0 Claims. (C. 343-303) 

This invention relates to antennas, and more particu 
larly to a wide band antenna of the multiple-element type 
particularly adapted for use in the reception of television 
signals. 
A main object of the invention is to provide a novel 

and improved multiple-element antenna for use in the 
reception of television signals, frequency modulation 
signals, or similar relatively high frequency radio signals, 
the antenna being simple in construction, being easy to 
install, and providing an effective field strength pattern 
over a wide range of frequencies, particularly, over a se 
lected range of frequencies such as that which includes 
the television bands represented by the low band chan 
nels, namely, channels two to six inclusive, and the high 
band channels, namely, channels seven to thirteen inclu 
SW. 

A further object of the invention is to provide an im 
proved wide band antenna which includes respective sig 
nal collector elements of the folded dipole type which 
are substantially tuned to respective television channel 
frequencies, but which are coupled and interconnected in 
a manner whereby satisfactory response is obtained for 
all channel frequencies in the television bands. 
A still further object of the invention is to provide 

an improved multiple-element antenna of the folded di 
pole type which provides satisfactory reception over the 
entire range of frequencies employed in television broad 
casting and which provides satisfactory reception of fre 
quency modulation broadcast signals, the antenna in 
volving relatively inexpensive components, being foldable 
to a relatively compact size for transportation or storage, 
and being relatively light in weight, so that it is easy to 
install and will remain in satisfactory operating condition 
over a long period of time. 

Further objects and advantages of the invention will 
become apparent from the following description and 
claims, and from the accompanying drawings, wherein: 
FIGURE 1 is a perspective view of a multiple-element 

antenna constructed in accordance with the present inven 
tion. 
FIGURE 2 is an enlarged fragmentary top plan view 

of the antenna shown in FIGURE 1. 
FIGURE 3 is an enlarged transverse vertical cross sec 

tional view taken substantially on the line 3-3 of FIG 
URE 1. 
FIGURE 4 is an enlarged transverse vertical cross sec 

tional view taken substantially on the line 4-4 of FIG 
URE 1. 
FIGURE 5 is a transverse vertical cross sectional view 

taken on the line 5-5 of FIGURE 4. 
FIGURE 6 is a perspective view showing a fragmen 

tary portion of one end of a half folded dipole element 
employed in the antenna of FIGURE 1 and the associated 
resilient locking clip employed to pivotally connect the 
element to its supporting block on the antenna. 
FIGURE 7 is a perspective view similar to FIGURE 6, 

but showing the end portions of the forward elements of 
the antenna and the pivot clip associated therewith, as em 
ployed in the antenna of FIGURE 1. 
FIGURE 8 is a schematic diagram showing the electri 

cal connections of the active elements of the antenna 
of FIGURE 1. 

Referring to the drawings, and more particularly to 
FIGURE 1, 1 generally designates a multiple-element 
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television antenna constructed in accordance with the 
present inventon. 
The antenna 1A comprises a horizontal supporting bar 

E2, which is suitably secured to the top end of a vertical 
mast 3, as by means of a U-bolt 14 and a channeled co 
operating seat member 55 which receives the top end of 
the mast 53 and which enables said top end to be clamped 
to the intermediate portion of the horizontal supporting 
bar 12, as is clearly illustrated in FIGURES 1 and 2. 
Secured to the horizontal supporting bar 12 are the 

respective spaced, transversely extending insulating blocks 
i6, 7, 18 and 19, spaced in a manner presently to be 
described, the foremost insulating block 9 being located 
adjacent the forward end of the horizontal supporting 
bar 12, said supporting bar 2 being of sufficient length 
so that the rearmost insulating block 6 is located a suf 
ficient distance from the rear end of the bar 12 to enable 
a pair of suitable reflector elements 20, 20 to be secured 
thereto, as will be presently described. 

Secured to the opposite end portions of the respective 
insulating blocks 16, 17, 18 and 19 are respective pairs 
of opposing quarter-wave, half folded dipole elements 21, 
2i, 22, 22, 23, 23 and 24, 24. As will be presently ex 
plained, each pair of opposing quarter-wave, half folded 
dipole elements substantially represents a particular 
folded dipole element cut to resonate to a selected tele 
vision channel frequency. Thus, in a typical design, the 
opposing half folded dipole elements 21, 2 may be cut 
to define a folded dipole resonating to the frequency of 
television channel 3, the folded dipole represented by the 
opposing half folded dipole elements 22, 22 may be cut 
to resonate to the frequency of television channel 5, the 
folded dipole represented by the opposing half folded 
dipole elements 23, 23 may be cut to resonate to the fre 
quency of television channel 8, and the equivalent folded 
dipole represented by the opposing pair of quarter wave, 
half folded dipole elements 24, 24 may be cut to resonate 
to the frequency of television channel 11. 
As will be presently explained, the opposing pairs of 

half folded dipole elements are interconnected in a man 
ner to make them effective as an equivalent folded dipole 
with respect to the television channel frequency for which 
they are intended, while at the same time allowing cur 
rents of different frequencies to flow therein without sub 
stantial attenuation. 
The forward pair of opposing quarter wave, half folded 

dipole elements 24, 24 are provided with forwardly diverg 
ent antenna stub elements 25, 25 which are connected to 
the input ends of the leading pair of opposing folded 
dipole elements 24, 24 and which diverge symmetrically 
with respect to the axis of the main horizontal supporting 
bar 12, so as to provide somewhat directional character 
istics for the antenna array. The antenna stub elements 
25, 25 are cut to the same length as the half folded dipole 
elements 24, 24. Thus, the stub elements 25, 25 define a 
dipole which is substantially resonant to the same tele 
vision channel frequency as the folded dipole defined by 
the opposing half folded dipole elements 24, 24. 
As will be presently explained, the stub elements 25, 25 

are also resonant to harmonics of the lower television chan 
nel frequencies, for example, channel frequencies similar 
to those to which the equivalent folded dipoles represented 
by the opposing pairs of quarter wave dipole elements 21, 
2 and 22, 22 resonate. 
A loading coil 26 is mounted on the forward side of the 

insulating block 9 and is electrically connected across 
the input ends of the quarter wave dipole elements 24, 

, 24, serving as a matching impedance to match the antenna 
70 stub elements 25, 25 to the folded dipole defined by the 

opposing quarter wave dipole elements 24, 24. The load 
ing coil 26 comprises three turns of number 12 wire wound 
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on a powdered iron core of approximately 58 of an inch 
diameter and 3% inches long. 
Mounted on the rear side of the insulating block 19 is 

a coupling transfermer 27 which comprises a primary 
winding 29 and a secondary winding 29. The windings 
28 and 29 are wound on a powdered iron core of approx 
imately 5/8 inch diameter and 3/2 inches long, similar to 
that employed for the loading coil 26. The primary 28 
comprises three turns of number 12 wire and is electrically 
connected across the output ends of the quarter wave 
dipole elements 24, 24. The secondary winding 29, com 
prising six turns of number 12 wire is electrically con 
nected by relatively short conductors 30, 30 to the input 
ends of the next adjacent pair of opposing quarter wave, 
half folded dipole elements 23, 23. Mounted on the rear 
side of the insulating block 18 is a coupling transformer 
31 having a primary winding 32 and a secondary winding 
33, the primary winding 32 comprising six turns of num 
ber 12 wire and the secondary winding 33 comprising 
twelve turns of similar wire, said windings being wound 
on a 5% inch diameter powdered iron core approximately 
3/2 inches long as in the case of transformer 27 and load 
ing coil 26. The primary winding 32 is connected across 
the output ends of the opposing quarter Wave, half folded 
dipole elements 23, 23, and the secondary winding 33 is 
connected by relatively short conductors 34, 34 to the in 
put ends of the next adjacent pair of opposing quarter 
wave, half folded dipole elements 22, 22. 
Mounted on the forward side of the insulating block 

16 is a coupling transformer 35 comprising a primary 
winding 36 and a secondary winding 37. The winding 
36 comprises six turns of number 12 wire and the second 
ary winding 37 comprises twelve turns of number 12 wire, 
the windings being wound on a % inch diameter powdered 
iron core 3% inches long, as in the case of the previously 
described transformers 31 and 27 and the loading coil 26. 
The output ends of the opposing quarter wave, half folded 
dipole elements 22, 22 are connected by conductors 38, 
38 to the terminals of the primary winding 36, and the 
secondary winding 37 is connected across the input termi 
nals of the quarter wave, half folded dipole elements 21, 
21. The output ends 39', 39' of the quarter wave half 
folded dipole elements 21, 21 may be suitably connected 
to terminals 39, 39 provided on the insulating block 16, as 
shown in FIGURE 1, to which the respective conductors 
of a conventional transmission line 4.0 may be connected. 

Referring to FIGURE 8, it will be seen that the respec 
tive tuned signal collector elements are coupled together 
in a manner to provide Superimposed signal currents col 
lected by the elements in the final electrical branch of the 
system, namely, in the branch comprising the half folded 
dipole elements 21, 21 and the secondary 37, whereby the 
composite signal currents are available at the output termi 
nals 39, 39 of the antenna. Thus, the initial stage of the 
system comprises the pair of outwardly divergent stub 
elements 25, 25 coupled to the folded dipole defined by the 
opposing quarter wave half dipole elements 24, 24 and 
the loading coil 26, the loading coil acting as a matching 
impedance, so that in effect, the stub elements 25, 25 act 
mainly to provide a directional pattern, although they do 
function to some extent as signal collecting elements. The 
signal currents induced in the input stage of the antenna 
namely, the folded dipole defined by the opposing elements 
24, 24 and the loading coil 26, develop a voltage across the 
primary 28 which is stepped up in the secondary 29 and 
which is applied to the circuit branch comprising the op 
posing half dipole elements 23, 23. Thus, a signal cur 
rent derived from the preceding circuit branch flows in the 
opposing quarter wave half dipole elements 23, 23, and 
additional signal currents induced in the folded dipole de 
fined by the elements 23, 23 are superimposed on the sig 
nal currents produced by the applied voltage derived from 
the Secondary 29. The superimposed currents develop a 
signal voltage across the primary 32. The secondary 33 
of the transformer 31 steps up this voltage and applies it 
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to the circuit branch comprising the opposing quarter wave 
half dipole elements 22, 22. The action continues, until 
a composite signal voltage is provided at the output termi 
nals 39, 39, representing substantially all of the signals 
picked up by the collector elements and coupled through 
the system in the manner above described to the output 
terminals 39, 39. It will be seen that the signal collecting 
elements are thus arranged in substantially a cascade 
relationship so that signals derived at the forward or 
input portion of the system are converted into signal volt 
ages and are stepped up, being coupled through the system 
and Superimposed on the signals to which the respective 
Succeeding folded dipole stages are respectively resonant. 
As above mentioned, the folded dipoles defined by the 

respective pairs of opposing half folded dipole elements 
are not only resonant to fundamental signal frequencies, 
but in certain cases are also resonant to harmonic fre 
quencies of television channel frequencies. Substantial 
signal voltage gain is obtained by the stepup transformers 
27, 31 and 35, which are especially effective because radia 
tion loss is minimized by making the connecting con 
ductors, such as the conductors 30, 30, 34, 34 and 38, 38 
relatively short and keeping these conductors relatively 
close to the horizontal main supporting bar 12, as illus 
trated in FIGURES 1 and 2. Due to the proximity of the 
Successive folded dipole elements, a substantial amount 
of such radiation as occurs at the forward portion of the 
array will be picked up by the dipole elements at the rear 
portion of the array and will be converted into useful 
output signal currents. 
AS is well understood, in a folded dipole, there is nor 

mally minimum voltage at the center point of the folded 
dipole. In the System above described, the transformer 
primaries are in effect inserted in the center portions of 
the folded dipoles, thus placing an impedance in the 
central portion of each dipole which is effective to provide 
a voltage drop thereacross due to the signal currents 
flowing in the folded dipole elements. The use of the 
Stepup transformers, as above described, provides an 
effective means of transferring and Superimposing the sig 
nal voltages with minimum loss and for ultimately pro 
viding an output which includes a wide range of fre 
quencies, for example, the frequencies contained in both 
the upper and lower television broadcast bands and which 
includes the frequency modulation broadcast band. 

In the Specific example of a typical antenna assembly 
in accordance with the present invention, the width of the 
quarter Wave dipole loop elements 23 and 24 was 4 of 
the Wave length corresponding to the respective fre 
quencies associated therewith, whereas the width of the 
quarter wave dipole loops 22 and 21 were 3% of their 
associated wave length. The spacing between the dipole 
elements 23, 23 and 24, 24 was 0.15 of the wave length 
associated with the dipole elements 24, 24 and the spacing 
between the dipole elements 22, 22 and 23, 23 was like 
Wise 0.15 of the wave length associated with the dipole 
elements 23, 23. Likewise, the spacing between the di 
pole elements 21, 21 and 22, 22, was 0.15 of the wave 
length associated with the dipole elements 22, 22 and 
the Spacing between the reflector members 20, 20 and the 
dipole elements 21, 21 was 0.15 of the wave length as 
Sociated with the dipole elements 21, 21. 

Each dipole element was cut approximately 5% shorter 
than the actual quarter wave length corresponding to the 
frequency associated therewith to compensate for the end 
loading effect of the outer portion of the dipole element. 
The various elements were formed of one-half inch di 
ameter aluminum tubing. 
As shown in FIGURE 1, respective director bars 41, 41 

and 42, 42 may be provided, the director bars being 
Spaced forwardly of the respective pairs of opposing quar 
ter Wave dipole elements 22, 22 and 21, 2, to provide a 
more directional pattern. The director bars are spaced 
a distance equal approximately to 0.1 of the wave length 
for which their associated dipole elements are cut. 
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The respective dipole elements, reflector bars and di 
rector bars are fastened to the main horizontal Support 
bar 2 in a manner whereby the elements may be folded 
to positions adjacent and parallel to the main Support bar 
12. Thus, as shown in FIGURE 6, the dipole elements 
may be pivotally connected to their associated insulating 
blocks by employing channeled bracket members 50 which 
face forwardly and whose bottom flanges 5 are fastened 
respectively to the top and bottom surfaces of the in 
sulating blocks. The brackets are provided with outer 
flanges 52 formed with inwardly curved resilient tongues 
53 which are curved arcuately and which are adapted to 
lockingly receive the associated dipole portion and align 
same longitudinally with respect to the bracket members. 
Thus, the bracket members normally maintain the antenna 
elements in positions directed substantially perpendicular 
to the horizontal main support bar 12. To fold up the 
antenna, the elements may be swung forwardly, causing 
the tongue elements 53 to flex sufficiently to allow the 
antenna elements to Swing therepast and to be rotated 
to positions substantially parallel to the main horizontal 
support member 12. The antenna elements are pivotally 
connected to the bracket members by means of fastening 
Screws 54 which engage through diametrically opposed 
apertures 55, 55 provided at the inner ends of the antenna 
elements and through apertures 56 provided in the flanges 
51 of the brackets, the bolts 54 being threadedly secured 
in the insulating blocks associated with the antenna ele 
ments. The electrical connections to the antenna ele 
ments are made by conductors provided with terminal 
lugs 57, as is clearly shown in FIGURE 6, the terminal 
lugs being clamped to the antenna elements by the pivot 
Screws 54. 
At the forward end of the antenna, generally U-shaped 

brackets 60, 60 are provided on the top and bottom Sur 
faces of the insulating block 19 at its outer end portions, 
as shown in FIGURE 2, the bracket members 60 extend 
ing outwardly in opposite directions and being formed 
with arcuate resilient tongue elements 62 which curve 
inwardly at the intermediate portions of the outer arms 
63 of the brackets. The arcuately curved tongues 62 
define channels which receive portions of the associated 
quarter Wave dipole elements 24 and which act to main 
tain said dipole elements in positions extending substan 
tially perpendicular to the horizontal main supporting 
bar 12. The associated stub elements 25 are pivotally 
connected to the inner ends of the associated dipole ele 
ments 24 by pivot screws 66 which engage through open 
ings 67, 67, provided at the inner end portions of the 
respective arms of the bracket members and through 
openings 68 and 69 provided respectively in the members 
24 and 25, said members being received in the inner end 
portions of the bracket members 60 so as to be pivotally 
connected thereto by the pivot screws 66. The pivot 
screws 66 are threadedly engaged in the block 19. 
As will be readily apparent, the stub members 25, 25 

are normally retained in their forwardly diverging rela 
tionship by the friction produced by the clamping effect 
of the brackets 60 with the pivot screws 66 tightly en 
gaged in the insulating block 19, the brackets being suffi 
ciently resilient to flex so as to provide the required 
friction. Since the outer arms 63 of the bracket mem 
bers are relatively flexible, the elements may be folded 
to positions substantially parallel to the horizontal sup 
porting bar 12 by merely exerting manual force on the 
elements to rotate them inwardly. 
The director bars 42, 4S, 42, 42 and the reflector bars 

20, 20 are foldably secured to the horizontal supporting 
bar 12 by bracket means substantially similar to that 
above described in connection with the dipole elements 
and illustrated in FIGURE 6, the bracket means includ 
ing mounting plates 7 which are arcuately curved to 
conform to the curvature of the supporting bar 12, so 
that the bracket means may be rigidly clamped to the 
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supporting bar in the positions illustrated in FIGURES 
1 and 2. 
The director bars 41, 42 and the reflector elements 20 

act as parasitic elements and produce re-radiation and 
reflection which build up the signal intensity and accentu 
ate the directional pattern of the antenna array. How 
ever, the antenna system is responsive with substantial 
efficiency to the re-radiated signal energy as Well as to 
that which is received directly, and, as above explained, 
the signal collecting elements may, to some extent, act as 
parasitic elements to produce re-radiation of the signal 
energy. However, a relatively high proportion of the 
re-radiated signal energy is returned into the system and 
ultimately is made available as useful signal Voltage at 
the output terminals 39, 39. 
The reflector bars 29, 20 are cut to a length of ap 

proximately 3% of the wave length associated with the 
channel frequency of the rearmost half-folded dipole ele 
ments 21. 21. 
While a specific embodiment of a wide band antenna 

has been disclosed in the foregoing description, it will be 
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 defined by the scope of the 
appended claims. 
What is claimed is: 
1. A wide band antenna of the character described 

comprising a horizontal support, a plurality of folded 
dipoles mounted in parallel spaced relation on said sup 
port, each folded dipole being tuned to a different fre 
quency and comprising a pair of opposing quarter wave 
half folded dipole elements, and respective step-up coul 
pling transformers interconnecting said folded dipoles at 
their center portions in cascade relation, the transformer 
windings being inserted in the center portions of the 
coupled folded dipoles, whereby each transformer pri 
mary defines an impedance in the center portion of the 
associated folded dipole which is effective to provide a 
signal voltage drop thereacross which is stepped up in 
the transformer secondary winding with relatively small 
IoSs and is added thereby to the normal signal in the 

45 

60 

65 

70 

75 

foided dipole containing said secondary winding. 
2. A wide band antenna of the character described 

comprising a horizontal support, a plurality of folded di 
poles mounted in parallel spaced relation on said sup 
port, each folded dipole being tuned to a different fre 
quency and comprising a pair of opposing quarter wave 
half folded dipole elements, and respective step-up cou 
pling transformers connected between the folded dipoles 
and coupling Said folded dipoles in cascade relation, the 
primaries of the transformers being connected across the 
Output ends of the pairs of quarter wave half folded di 
pole elements and the secondaries of the transformers 
being connected across the input ends of the next adja 
cent quarter wave half folded dipole elements, whereby 
each transformer primary defines an impedance in the 
center portion of a folded dipole which is effective to 
provide a signal voltage drop thereacross which is 
Stepped up in the transformer secondary winding with 
relatively small loss and is added thereby to the normal 
signal in the folded dipole containing said secondary 
Winding. m 

3. A wide band antenna of the character described 
comprising a horizontal support, a plurality of folded 
dipoles mounted in parallel spaced relation on said sup 
port and being dimensioned to resonate to different fre 
quencies corresponding to respective signal channels, each 
folded dipole comprising a pair of opposing quarter wave 
half folded dipole elements, and respective step-up cou 
pling transformers interconnecting said folded dipoles at 
their center portions in cascade relation, the transformer 
windings being inserted in the center portions of the cou 
pled folded dipoles, whereby each transformer primary 
defines an impedance in the center portion of the asso 
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ciated folded dipole which is effective to provide a signal 
voltage drop thereacross which is stepped up in the trans 
former secondary winding with relatively small loss and 
is added thereby to the normal signal in the folded di 
pole containing said secondary winding. 

4. A wide band antenna of the character described 
comprising a horizontal support, a plurality of folded 
dipoles mounted in parallel spaced relation on said sup 
port and being dimensioned to resonate to different fre 
quencies corresponding to respective signal channels, each 
folded dipole comprising a pair of opposing quarter wave 
half folded dipole elements, and respective step-up cou 
pling transformers connected between the folded dipoles 
and coupling said folded dipoles in cascade relation, the 
primaries of the transformers being connected across the 
output ends of the pairs of quarter wave half folded di 
pole elements and the secondaries of the transformers 
being connected across the input ends of the next adja 
cent quarter wave half folded dipole elements, whereby 
each transformer primary defines an impedance in the 
center portion of a folded dipole which is effective to 
provide a signal voitage drop thereacross which is 
stepped up in the transformer secondary winding with 
relatively small loss and is added thereby to the normal 
signal in the folded dipole containing said secondary 
winding. 

5. A wide band antenna of the character described 
comprising a horizontal main support, spaced trans 
versely extending insulating members mounted on said 
Support, respective pairs of opposing quarter wave, half 
folded dipole elements secured at their inner ends to the 
end portions of the insulating members and extending 
transverse to and outwardly from said main support, re 
Spective step-up coupling transformers mounted on said 
insulating members, means connecting the primaries of 
the transformers across the output ends of the pairs of 
half folded dipole elements, and means connecting the 
Secondaries of the transformers to the input ends of the 
next adjacent pairs of half folded dipole elements, where 
by the pairs of half folded dipole elements substantially 
define folded dipole elements connected in cascade rela 
tion, the half folded dipole elements being dimensioned 
So that said folded dipole elements are tuned to respec 
tive different television channel frequencies, and whereby 
each transformer primary defines an impedance in the 
center portion of a folded dipole which is effective to 
provide a signal voltage drop thereacross which is stepped 
up in the transformer secondary winding with relatively 
Small loss and is added thereby to the normal signal in 
the folded dipole containing said secondary winding. 

6. A wide band antenna of the character described 
comprising a horizontal main support, spaced trans 
versely extending insulating members mounted on said 
Support, respective pairs of opposing quarter wave, half 
folded dipole elements secured at their inner ends to the 
end portions of the insulating members and extending 
transverse to and outwardly from said main support, re 
spective step-up coupling transformers mounted on said 
insulating members, means connecting the primaries of 
the transformers across the output ends of the pairs of 
half folded dipole elements, means connecting the sec 
ondaries of the transformers to the input ends of the next 
adjacent pairs of half folded dipole elements, whereby 
the pairs of half folded dipole elements substantially de 
fine folded dipole elements connected in cascade rela 
tion, and forwardly divergent antenna stub elements con 
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nected to the input ends of the leading pair of half folded 
dipole elements, the half folded dipole elements being 
dimensioned so that said folded dipole elements are tuned 
to respective different television channel frequencies, and 
whereby each transformer primary defines an impedance 
in the center portion of a folded dipole which is effective 
to provide a signal voltage drop thereacross which is 
stepped up in the transformer secondary winding with 
relatively small loss and is added thereby to the normal 
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signal in the folded dipole containing said secondary 
winding. 

7. A wide band antenna of the character described 
comprising a horizontal main support, spaced trans 
versely extending insulating members mounted on said 
Support, respective pairs of opposing quarter wave, half 
folded dipole elements secured at their inner ends to the 
end portions of the insulating members and extending 
transverse to and outwardly from said main support, re 
spective coupling transformers mounted on said insulat 
ing members, means connecting the primaries of the 
transformers across the output ends of the pairs of half 
folded dipole elements, means connecting the second 
aries of the transformers to the input ends of the next 
adjacent pairs of half folded dipole elements, whereby 
the pairs of half folded dipole elements substantially de 
fine folded dipole elements connected in cascade relation, 
forwardly divergent antenna stub elements connected to 
the input ends of the leading pair of half folded dipole 
elements, and a loading coil connected across the input 
ends of said leading pair of half folded dipole elements, 
the half folded dipole elements being dimensioned so 
that said folded dipole elements are tuned to respective 
different television channel frequencies. 

8. A Wide band antenna of the character described 
comprising a horizontal main support, spaced trans 
versely extending insulating members mounted on said 
Support, respective pairs of opposing quarter wave, half 
folded dipole elements secured at their inner ends to the 
end portions of the insulating members and extending 
transverse to and outwardly from said main support, re 
Spective coupling transformers mounted on said insulat 
ing members, means connecting the primaries of the 
transformers across the output ends of the pairs of half 
folded dipole elements, means connecting the secondaries 
of the transformers to the input ends of the next adja 
cent pairs of half folded dipole elements, whereby the 
pairs of half folded dipole elements substantially define 
folded dipole elements connected in cascade relation, 
forwardly divergent antenna stub elements connected to 
the input ends of the leading pair of half folded dipole 
elements, and respective director bars secured to said 
main Support forwardly adjacent to and parallel to cer 
tain of the remaining half folded dipole elements, the 
half folded dipole elements being dimensioned so that 
Said folded dipole elements are tuned to respective differ 
ent television channel frequencies. 

9. A wide band antenna of the character described 
comprising a horizontal main support, spaced transversely 
extending insulating members mounted on said Support, 
respective pairs of opposing quarter wave half folded di 
pole elements pivotally connected at their inner ends to 
the end portions of the insulating members, means to 
yieldably lock said half folded dipole elements in posi 
tions extending transverse to and outwardly from said 
main support, respective step-up coupling transformers 
mounted on Said insulating members, means connecting 
the primaries of the transformers across the output ends 
of the pairs of half folded dipole elements, and means 
connecting the secondaries of the transformers to the 
input ends of the next adjacent pairs of half folded di 
pole elements, whereby the pairs of half folded dipole 
elements Substantially define folded dipole elements con 
nected in cascade relation, the half folded dipole ele 
ments being dimensioned so that said folded dipole ele 
ments are tuned to respective different television channel 
frequencies, and whereby each transformer primary de 
fines an impedance in the center portion of a folded di 
pole which is effective to provide a signal voltage drop 
thereacross which is stepped up in the transformer sec 
ondary Winding with relatively small loss and is added 
thereby to the normal signal in the folded dipole con 
taining said secondary winding. 

10. A wide band antenna of the character described 
comprising a horizontal main support, spaced trans 
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versely extending insulating members mounted on said 
support, respective pairs of opposing quarter Wave half 
folded dipole elements secured at their inner ends to the 
end portions of the insulating members and extending 
transverse to and outwardly from said main support, re 
spective coupling transformers mounted on said insulat 
ing members, means connecting the primaries of the 
transformers across the output ends of the pairs of half 
folded dipole elements, means connecting the second 
aries of the transformers to the input ends of the next 
adjacent pairs of half folded dipole elements, whereby 
the pairs of half folded dipole elements Substantially de 
fine folded dipole elements connected in cascade rela 
tion, forwardly divergent antenna stub elements con 
nected to the input ends of the leading pair of half 
folded dipole elements, respective director bars secured 
to said main support forwardly adjacent to and parallel 
to certain of the half folded dipole elements, and reflector 
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10 
bars secured to said main support rearwardly of and 
parallel to the rearmost pair of half folded dipole ele 
ments, the half folded dipole elements being dimensioned 
so that said folded dipole elements are tuned to respec 
tive different television channel frequencies. 
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