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This invention relates to antennae of the di 
pole type for the reception of short waves or ultra 
short waves, such as used for FM or television 
Signals and it has for its main object to provide an 
adjustable, foldable and portable antenna, struc 
ture or antenna, array which may be carried by 
an Operator or service man, the operating parts of 
which are so mounted within the supporting parts 
that they occupy little space when folded, while 
they may be brought into operating position by 
a simple manipulation so that they are practically 
ready for operation without any additional 
mounting or other activity. 
As is well known in this art one of the most sim 

ple and effective antennae for receiving television 
and FM signals is the dipole antenna, which is 
preferably used in connection with a reflector or 
With a director and which consists of two metal 
rods Which are pointing in different directions 
and the length of which is related to the wave 
lengths to be received. These two rods are in 
Sulated from each other and in many cases are 
aligned and connected with the feed lines at their 
adjacent ends. 
The dipole antenna, is directional insofar as its 

position is related to the plane of polarization of 
the waves which are received and also insofar as 
the antenna, should be responsive to incoming 
Waves Only but should not pick up reflected Waves 
coming from other directions which are reflected 
by objects near the antenna. To exclude reflec 
tions from stationary objects in the vicinity, the 
antenna consists usually of parts or elements 
Which are mounted on the Spot and are bolted 
together and which permit the mounting of the 
antenna, array in different directions. The build 
ing up or mounting of the antenna, on the spot 
on which the installation is made is moreover 
also necessary because a dipole antenna on its 
mast has dimensions in two or in three directions 
which render transportation in a mounted con 
dition rather difficult. Therefore, the mounting 
of an antenna, is a rather time consuming job, 
especially as attention has not only to be paid to 
the electrical part of the installation but also 
to the mechanical strength of the antenna struc 
ture or array to resist wind pressure and the like 
and moreover the insulation should be such that 
it should not be disturbed by atmospheric condi 
tions or by other factors. 

It is therefore a major advantage even in the 
case of a stationary dipole antenna, to be able to 
mount a complete antenna, structure or array 
which has merely to be placed On the mast and 
pointed to a given direction and which is reason 
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2 
ably free from interference as this reduces ma 
terially the labor necessary for the erection of 
the antenna. 

It is moreover, of course, especially desirable 
to use such a complete antenna structure in con 
nection with portable or field stations which 
change their locations from time to time. 

It will be clear that easy transportation of an 
antenna structure is only possible if the antenna, 
structure has an extension which is limited to 
a single direction. While the structure is of negli 
gible dimensions in all other directions. This 
antenna structure must then be transformed into 
one in which all the parts are made to extend into 
those directions which are necessary for opera 
tion by a small number of simple manipulations 
which are easy to perform and which do not re 
quire any special skill. 
According to the invention the support which 

also forms the spacing bar, Spacing the antenna. 
from the reflector, and which is usually also the 
member which is attached to the mast of the 
antenna structure, forms a case or housing for 
foldable antenna, and reflector rods which are 
arranged within said case or housing already 
in proper mechanical and electrical relationship 
and which are movable along fixed tracks from 
their folded positions into their operative or re 
ceiving positions in which they spread outwardly. 
The manipulation to be performed is thus a 
simple and well defined manipulation and it con 
sists merely in moving the folded members from 
One position within the housing or case into 
another position and in fixing them in this posi 
tion. By using telescoping antenna and reflector 
members and a Suitable attachment of the spacer 
bar to the mast the direction of the dipole rods 
and their adjustment for the desired frequency 
may be carried out in a most simple and effective 
nae. 
The invention is described with reference to 

the accompanying drawings which illustrate one 
embodiment of the invention by way of example. 
It is, however, to be understood that the specifica 
tion and the drawings do not intend to give a 
Survey of the embodiments of the invention and 
that the example shown merely tends to illus 
trate the principle of the invention and the best 
node of applying the principle. A departure 
from the example illustrated in the drawings is 
therefore not necessarily a departure from the 
principle of the invention. 
In the drawings: . . 

Figure 1 is a perspective view of the antenna, 
structure when in its operative position; 
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Figure 2 is a sectional plan view of the antenna, 
structure in a folded position, the section being 
taken along line 2-2 of Figure 3; 

Figure 3 is an elevational sectional view of the 
antenna, structure when in a folded position, the 
section being taken along line 3-3 of Figure 2; 

Figure 4 is a sectional plan view of one end of 
the antenna structure with the antenna rods in 
their operative position, the section being taken 
along line 4-4 of Figure 1; 

Figure 5 is a Sectional elevational view of the 
antenna Structure when in a folded position, the 
Section being taken along line 5-5 of Figure 3, 

Figure 6 is an elevational view of a detail Sec 
tion, the section being taken along line 6-6 of 
Figure 4; 

Figure it is an elevational cross Sectional view of 
the antenna. When mounted on the mast, the Sec 
tion being taken along line 7-7 of Figure 1; 

Figure 8 is a perspective view of the hinge bolt 
and plate used for hinging the ends of the fold 
able antenna, or reflector rods; and 
Figure 9 is a sectional elevational view of a 

reinforced Supporting and Spacer member. 
According to the invention the antenna struc 

ture essentially complises a Spacing and Support 
ing member which also constitutes the means 
for holding the antenna on the mast and which 
forms the housing accommodating folded dipole 
and reflector rods. The antenna, and reflector 
rods , 2 are mechanically joined and hinged 
to each other SO as to make then foldable and 
they are provided with means for fixing them in 
a folded and in an operative position. Insulating 
lineans are moreover provided on the hinges and 
on the casing in order to insulate the antenna, 
dipoles from each other and from the reflector. 
As seen from Figures i, 4, 5 and 7, the main 

Supporting and Spacer member O Consists of a 
hollow, elongated, prismatic body of Substantially 
closed square or oblong croSS Section, open at its 
ends, and which is of a length. Somewhat exceed 
ing the distance between the dipole antenna, 
and its reflector 2. Said body is provided with 
an elongated slot 4 in its top Wall 6 and with 
a further elongated slot T in its bottom wall 8. 
The longitudinal slots 4 and 7 extend length 
Wise along the bottom and top of Said member 
Without reaching the ends. Near the ends of 
the body the side walls 9 and 2? are provided 
with short parallel slots 20, 22; 24, 25, the slots 
at each end being arranged in the same horizontal 
plane but the Slots on both ends being arranged 
in different planes at different distances from the 
bottom wall. 
The cential part of the Supporting and Spacing 

member is bolted Ol' riveted to a bracket men 
ber 26 comprising two plates 27, 28 which are off 
set with respect to each other, one of which, 27, 
being fixed to the Supporting and spacing mem 
ber f0 while the other plate is provided with a 
pair of holes through which the U-shaped bolt 
29 fixing the antenna Structure on the mast 30 
innay paSS. 
The offsetting of the two plates 27 and 28 serves 

the purpose of permitting a fixation of the struc 
ture on the mast 39 in any position along said 
mast so that several antennae unitS may be 
Stacked and may be arranged One above the other 
on the mast. 
The dipole is a foldable structure with two 

hinged dipole rods or tubes 3, 32 which are 
hinged and which may therefore be folded so as 
to occupy positions alongside of each other in 
which state they may be retracted and held 
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4. 
within the hollow interior of the member 0. 
Within the tubular rods 3, 32 extension rods 33, 
34 may be held in order to produce the required 
length of the dipole for the reception of a desired 
frequency in the event that the dipole has to be 
longer than the supporting and Spacing member 
f0. This length, as well known, depends On the 
frequency which also determines the distance be 
tween the members and 2. 
The dipole rods or tubes 3, 32 are thus of the 

telescoping type and the rods 33, 34 may be pulled 
out to a different extent in order to adjust then 
to different frequencies. 
The dipole tubes or rods 3f, 32 are held in 

Socket and hinge members 35, 36 one of which 
members is shown in perspective in Figure 8. 
The hinge and socket member comprises a Screw 
threaded bolt 37 which engages the internally 
threaded ends of the dipole rods 3, 32 respec 
tively, as seen in Figure 3. The hinge plates 38, 
39 are provided with an eye 49, 4 respectively, 
and with a shoulder portion having a shoulder 42 
which may be solidary with the bolt 37. 
Through the eyes 40, 4 of the hinge plates 38, 

39 of the two tubes or rods 3, 32 a screw threaded 
spindle 44 passes which carries an insulating 
sleeve 45, provided with a flange 46. The spindle 
44 passes through the slot 4 and projects to the 
outside. A nut is provided on One Side of the 
spindle while the upper Side which projects 
through the slot is provided with a wing nut 48. 
An insulating washer 49 surrounding the sleeve 45 
prevents contact between the spindle and the 
supporting and spacing bar 0. 
A further insulating washer 59 is inserted be 

tween the two hinge plates and a still further in 
Sulated Washer 5 is inserted between the lupper 
hinge plate 38 and the upper wall 6 of the men 
ber 0. The two dipole rods or tubes are thus 
completely insulated from each othel' and from 
the member f0. 
Each of the two dipole rods ol' tubes 3, 32 

carries a terminal post 52 for the attachment of 
the feed line of the antenna, leading to the re 
ceiver. 

In order to prevent contact between the dipole 
rods 3, 32 and the side walls 9, 2f of the men 
ber O when the dipole is in operative position 
the slots 20, 22 in the side walls 9, 2f are wider 
than the dipole rods or tubes and insulated slotted 
plates 54, 55 are fixed on the ends of the Side 
walls 9, 2 on one side of the Supporting and 
spacing member by means of rivetS or bolts 
which cover the slotted portions of the member 
0. The slots 64 of these plates 54, 55 are aligned 

With those of the member 0 but are Somewhat 
narrower and are just of sufficient width to per 
mit the passage of the dipole rods 3, 32. Near 
the ends of said slots enlarged rest portions are 
provided which serve as a rest for the dipole 
rods when in operative position. The dipole rods 
will therefore only come into contact with the 
insulated plates, while they are prevented from 
coming into contact with the member f0. 

Near the end of the spacing and Supporting 
member 9 a spacing wedge 56 is arranged which 
turns its sharp edge and its inclined Wedge faces 
towards the interior of the said Supporting and 
spacing member and which is held in a Substan 
tially vertical position by means of Screw bolts 
53 fastened in the top and bottom Walls G and 
f8, respectively. 
Obviously, when the wing nut 48 is unscrewed 

the hinge of the dipole rods formed by the Spindle 
44 and the hinge plates 38, 39 may slide along 
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the slot f4 until it reaches the far end of the 
member (). The two dipole rods are folded as 
shown in Figure 2 during such movement and 
so folded they may be housed within the hollow 
interior of the member O. The shoulders 42 on 
the hinge plates 38, 39 hold the dipole rods when 
folded at a certain distance. When the Spindle 
44 together with the dipole rods is moved out 
wardly into its operative position the two dipole 
rods pass on the two sides of the wedge and fl 
nally when the spindle 44 nears the end position 
the dipole rods are spread and aligned and finally 
enter the slots 20, 22 sliding within the slot 64 of 
the insulated plates 54 and 55 and they come to 
rest in the enlarged upper end portions 6 when 
they reach the position shown in Figure 1. 

In order to fix the dipole rods in this position 
small springs 62 may be pivoted at 63 on the 
insulated plates 54, 55 which press the dipole rods 
3, 32 against the upper edge of the slot 64 when 
they reach the ends of the slot so that they will 
be held in the enlarged portions 6 and will be 
fixed in this position of rest. 

It has already been mentioned that the two 
slots 20, 22 are not in the same horizontal plane 
in which the slots 24, 25 are arranged. It will 
therefore be clear that the dipole rods 3, 32 when 
folded and when moved into the interior of the 
supporting and spacing member 10 will occupy 
merely the upper half of the said hollow member 
and Will leave the lower half free to acConno 
date a second pair of foldable rods. 
This second pair of rods is formed by the re 
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fiector rods 64, 65 which are constructed and held 
in a manner which is similar to that already de 
scribed in connection with the dipole rods and 
which therefore need not be described in detail. 
There is however the difference that the reflector 
rods need not be insulated from each other or 
from the member 8. Therefore the said rods 
have internally screwed ends connected with 
hinge members 68, 69 similar to the hinge mem 
bers 35, 36, with eyes through which the Spindle 
75 passes which projects through the slot and 
carries a wing nut 76 on the projecting end. The 
spindle and the wing nut together with the hinge 
members may again slide along the slot T. While 
washers 77, 8 may be arranged in order to cover 
the hinge plates 68, 69 they need not be insulat 
ing, as the hinge plates are in contact With the 
spindle. Again, near the rear end of the Support 
ing and spacing member 0 a spacing Wedge 5 
may be arranged which is held by the bolt 59 
passing through the top and botton walls and 
which deflects and spreads the folded reflector 
rods when the spindle 5 the wing nut 6 and the 
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hinge members are moved from the position . 
shown in Figure 3 towards the operative position 
which is shown in Figure 1. - 
The reflector rods 63, 65 enter the slots 24 and 

25 when the spindle, wing nut and hinge plates 
have been moved close to the end position. The 
slots 2A and 25 are in this case provided with en 
larged resting positions near their inner ends 
which hold the reflector rods when Spread, while 
a spring 80 similar to spring 52 presses the said 
reflector rods into these enlarged resting ends 79 
of the slots 25, 24. 
When the supporting and spacing member to is 

of great length, a reinforcement is preferably 
provided in order to avoid a special construction 
or an excessive thickness of the wall which might 
add to the Weight. s 
As shown in Figure 9, the slots in this gase 

may have raised or stepped side walls 8 and an 
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inner reinforcing member 82 is preferably ar 
ranged in the middle of the Supporting and spac 
ing member 10 which reinforces the portion of the 
member which is attached to the bracket 26 on 
the outside. 

It has already been mentioned that the dipole 
rods and the reflector rods may consist of a num 
ber of telescoping tubular rods 3, 33, 32, 34, 64, 
66, 65, 67 when the standard length required for 
the intended frequency is larger than the length 
which can be accommodated within the member 
0. A plurality of telescoping rods may be ar 

ranged and preferably the inner rods 33, 34 are 
provided with markers or with a scale in order 
to facilitate their adjustment for a desired re 
ception channel or frequency. 

It will furthel be noted that the reflector rods 
resting in and firmly pressed against the ends of 
the slots 24, 25 by means of the Springs 80 are 
grounded by virtue of their connection. With the 
member 0 which is attached to the mast 30. 
The operation of the device has already been 

described and it will be clear that for transpor 
tation purposes the reflector and dipole antenna, 
rods are folded and are held within the hollow 
interior of the member 9 in the position shown 
in Figures 2 and 3. The Whole structure is then 
housed within the member 0 which is easily 
portable. When the antenna is to be mounted 
the whole manipulation consists in unscrewing 
the wing nut and in moving the spindle along the 
slots. During this operation the rods will spread 
and are moved angularly and when they finally 
reach the end points and are aligned they may 
be fixed in the slots by the wing nuts which are 
again tightly screwed down. The entire struc 
ture is now ready for operation. 

It will also be clear that a number of unessen 
tial details may be changed or replaced by other 
details without departing from the essence of 
the invention as defined by the annexed claims. 

Having described the invention, what is 
claimed as new is: 

1. A dipole antenna, structure comprising 
hinged foldable dipole rods, a spindle forming the 
pivot of the hinge, an insulating sleeve around 
said spindle, a hinge member provided with eyes 
connected with each of said dipole rods sur 
rounding Said insulating sleeve, an insulating 
disk between the hinge members of the dipole 
rods, and further insulating disks on the out 
Wardly turned faces of the hinge members to in 
Sulate the dipole rods from contact with other 
members and from each other, a hollow elongated 
Supporting member provided with a longitudinal 
Slot and with two further parallel slots near one 
end, Said last named slots arranged in the same 
plane and being adapted to receive the dipole 
rods when aligned in their operative position 
and at right angles to the axis of the elongated 
Supporting member, the aforesaid spindle pro 
jecting through the first named longitudinal slot 
and being movable within and along said slot 
from One end to the other, an insulating plate 
provided with a slot, Surrounding each of the 
two further parallel slots, the slot in the in 
Sulated plate being narrower than but coin 
cident with the slot in the supporting member, 
Said insulating plates preventing contact of the 
dipole rods entering the end slots of the sup 
porting member with the latter and insulating 
them in their operative position. 

2. A dipole antenna as claimed in claim i. 
wherein in addition the slots in the insulated 
plates are provided with enlargements forming 
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rests for the dipole rods and springs facing said 
enlargements pressing the dipole rods entering 
into the slots into the rests. 

3. A dipole antenna structure comprising 
hinged foldable dipole rods, a spindle forming 
the pivot of the hinge, an insulating Sleeve 
around said spindle, a hinge member provided 
with eyes connected with each of said dipole rods 
Surrounding said insulating sleeve, an insulat 
ing disk between the hinge members of the di 
pole rods, and further insulating disks On the 
outwardly turned faces of the hinge member to 
insulate the dipole rods from contact with other 
members and from each other, foldable hinged 
reflector rods, a spindle forming the pivot point 
of the hinge of the reflector rods, a hollow elon 
gated supporting member provided with two 
longitudinal slots on opposite sides of the Sup 
porting member and further provided with two 
pairs of parallel slots, one pair at each end of 
the supporting member, each pair of slots being 
located in one plane, and the two pairs of slots 
at the two ends being located in different planes, 
each of the spindles of the hinged foldable di 
pole and reflector rods projecting through one 
of the two longitudinal slots of the Supporting 
member and being movable in and along Said 
slot from end to end, the further parallel slots 
near the ends of the supporting member being 
arranged to accommodate the dipole and the 
reflector rods respectively when aligned and in 
ther operative position with the spindle form 
ing the hinge near one end of the longitudinal 
slot within which it moves, insulated plates pro 
vided with slots surrounding the further paral 
lel slots near that end of the supporting mem 
ber which accommodates the dipole rods, the 
slots in the insulating plates being narrower than, 
but coincident with the slots in the Supporting 
member to insulate the dipole rods entering the 
slots from contact with Said Supporting member 
and springs near the ends of the further parallel 
Slots on both ends of the Supporting member to 
hold the rods in their operative position near 
the ends Of the SlotS. 

4. A dipole antenna structure comprising 
hinged foldable dipole rods, a spindle forming 
the hinge pivot of the dipole rods, hinged fold 
able reflector rods, a further Spindle forming 
the hinge pivot of the reflector rods, a hollow 
elongated spacing and Supporting member form 
ing a cross-bar spacing the dipole rods and re 
flector rods and provided with two slots on op 
posite sides, each of the spindles projecting from 
and being slidable along one of Said slots, Said 
dipole and reflector rods in one end position of 
the spindle being aligned and positioned at right 
angles to the supporting member axis and in 
the other end position of the spindle being folded 
and withdrawn into and Surrounded by the Sup 
porting member, spacing Wedges arranged near 
the end of the supporting member on the same, 
with the edge of the wedge directed towards the 
interior of the supporting member, to deflect and 
spread the folded dipole and reflector rods when 
moved along the supporting member into their 
operative position. 
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5. A dipole antenna structure comprising 

hinged foldable rod systems including foldable 
dipole rods, a guide spindle forming the hinge 
pivot of said dipole rods, hinged foldable reflec 
tor rods, and a further spindle forming the hinge 
pivot of the reflector rods, an elongated hollow 
Supporting containing member with open ends 
Substantially of a length. Smaller than the added 
lengths of a dipole and reflector rod when folded 
and of Such CrOSS Section that the dipole rods 
and reflector rods are both housed and longi 
tudinally movable within longitudinal portions 
of the hollow Supporting container member, the 
Said last named member being further provided 
with two longitudinal parallel guide slots on 
Opposite Sides of the container member, running 
along the entire container member from a point 
near One end to a point near the other end, 
through which slots the guide spindles of the 
dipole rods and reflector rods project towards 
the outside of the container, the said slots thus 
guiding the Spindles of the dipole rods and the 
reflector rods respectively during a longitudinal 
movement of the said rods, moving them from 
an operative position into a folding position in 
the interior of the container member, each end 
of the said hollow container member being fur 
ther provided with a pair of short parallel guid 
ing and Seating slots, the slots of each pair be 
ing arranged on opposite sides of the hollow 
Supporting container member and reaching from 
the Open end towards a point near the end of 
the longitudinal slots of the hollow container 
member, the axes of said short guiding and seat 
ing slots being arranged in the plane of move 
ment of the axes of the dipole rods and of the 
reflector rods, respectively, the end of each of 
Said short guiding and seating slots seating the 
dipole and reflector rods respectively in their 
operative position and guiding the folding move 
ment of the said dipole and reflector rods when 
their spindles are moved along the longitudinal 
guiding slots, each pair of foldable rods during 
Such folding movement moving independently 
of the other pair within its separate longitudinal 
portion of the hollow container member, the 
Said spindles being further provided with means 
for holding each pair of rods within its longi 
tudinal portion of the container member and 
further means for fixing the spindle in the end 
positions near the ends of the longitudinal slots. 

GERALD G. WENTWORTH. 
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