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ANTENNA 

Application ?led (lctober 8, 1924. Serial No. 742,389. 

My invention relates to improvements in 
variable antennae, used for radio reception 
and radio transmission, and it consists in the 
novel features hereinafter described. 
An object of my improvement is to provide 

antennae, which may be used with the same 
tuning unit over a wider range of wave 
lengths than is practicable at- present. 
Another object is to provide an antenna 

with continuously variable characteristics. 
Another object is to provide a loop or coil 

antenna which may entirely replace other 
tuning units in the circuit of the antenna, 
such as variable condensers and variometers 
or which may be used in combination with‘ 
such a unit instead of a Vernier, for produc 
ing delicate adjustments of the wavelengths 
in the circuit of the antenna. 
A further object of my improvement is to 

provide an antenna, which is able to collect 
more radio energy with the same inductance. 

Other objects and advantages of my inven 
tion will hereinafter appear. 

I attain these objects by the variable an 
tenna, some forms of which are illustrated in 
the accompanying drawings or by any me 
chanical or electrical equivalent or obvious 
modi?cation of the same. 
Figure 1 is a perspective view showing 

the application of my invention to an out- 
door antenna. 

Fig. 2 shows some details of the lazy-tong 
part of the structure shown in Figs. 5 and 6. 

Figure 3 is a side elevation and Figure 4 
is a plan of a preferred form of a complex 
loop or coil antenna, embodying my inven 
tion. 

Figures 5 and 6 are respectively a side and 
an end elevation of a lazy-tong frame carry 
ing a conforming loop or coil, which forms 
a part of the complete antenna shown in 
Figures 3 and 4. 

Figures 7, 8, 9, 10, ll, 12, 13 and 14 are 
diagrams of the electrical connections of my 
antenna shown in Figures 1 to 6 inclusive. 

Similar numerals refer to similar parts 
throughout the several views: 
To make an antenna- variable it is cus 

tomary at the present time to bring out taps 
from several parts of it; this considerably de~ 

creases the e?iciency of the antenna, because 
less energy is received by the acting part of 
the antenna. and also because of the losses 
occurring in the dead end thereof. 
In this way also only a step by step varia-v 

tion is possible. 
The method of the series condenser used 

with antenna: is also objectionable because 
of the large losses of energy caused by it. 

I construct a. complex antenna consisting 
of several parts, which are adapted to have 
their positions continuously changed with 
relation to each other. 
Each part of my antenna has a self con 

tained wiring, the ends of which are brought 
out for connection with other parts of the 
antenna; the parts may be connected in a 
variety of ways, as in series, in parallel, in 
series opposite to each other and in groups, 
and by these means a very wide range of 
wave-lengths may be covered with the same 
condenser. 
By varying the relative positions of the 

parts of my antenna their electrical coupling 
and mutual inductance is changed, and there- - 
by the characteristics of the entire antenna 
are also changed. It is evident that this 
change can be made to take place very slow 
ly and gradually and to be conveniently 
measured. 
My antenna may, therefore, be used with a 

suitable ?xed condenser as a tuning unit. 
For most radio purposes it is su?icient to 

have my antenna made of three main parts; 
one of these parts may be provided with a 
micrometric motion, to serve the same pur 
pose as a Vernier condenser for ?ne tuning. 
My antenna has no dead ends even when 

one or more of its parts are temporarily out 
of use, and it is entirely free from losses due 
to that cause, as in present practice. 

It may seem to the super?cial observer that, 
by coupling the parts of my antenna induc 
tively, the resistance would thereby be in 
creased, as per the theory of coupled circuits, 
1, therefore, wish to point out that the simple 
theory of coupled circuits does not apply to a 
complex antenna, because all of the coupled 
circuits thereof are acting as collectors of 
radio energy and the increase in their resist; 

55 

80 

95 

100 



30 

40 

2 
ance is more or less compensated by the in 
crease in received (or radiated) radio energy. 

_ On the other hand the subdivision of a loop 
antenna into separate parts, which are con~ 
nected to each other, will make it more effi 
cient; a plurality of parts, which are connect 
ed say in series, has a lower inductance than a 
loop with one continuous winding. - 
To get the same inductance as in a loop of 

continuous winding, it is necessary to in 
crease the number of turns of wire; these 
windings act as additional collectors of radio 
energy; at the same time the subdivision af 
fords the possibility to make the space be 
tween the consecutive windings larger, there 
by decreasing the high frequency resistance. 
By collecting more energy and having less 

resistance my multiple antenna is rendered 
more efficient than other antenna of any 
known design, 7 
’ Moreover my complex antenna also acts 
somewhat as a condenserantenna. 
“In Figure 1, 11 designate the wires of a 
stationary antenna part, to be used on a roof 
or the like, and 12 a pair of bars of insulating 
material for connecting the wires 11 thereto; 
the bars 12 are shown as suspended from tow 
ers 14 by means of guy wires or hangers 13, 
consisting of two parts, which are insulated 
by the blocks 18. 

I One of the towers 14 isshown as having 
mounted thereon the bar 15, which serves to 
support a pair of ropes 16 by means of the 
pulleys 17 connected to said bar 15; the upper 
end of the other tower 14 is shown as support 
ing a rope 19 by means of a pulley 20. 
The ropes 16 and 19 have their inner ends 

connected to the ends of a movable antenna 
part 21 by means of a pair of bars 22 and a 
hanger 23, which is connected to one of said 
bars 22 through the insulating blocks 28 and 
wires 21*‘, which are joined to said bar 22 at 
the ends thereof. The bars 22 have secured 
thereto blocks 24, which have therein open 
ings enclosing poles or posts 25, which may 
be secured in position to serve as guides for 
the movable antenna part 21 which may be 
adjusted in position bymeans of said ropes 
16 and 19 and also‘moved towards or away 
from the stationary antenna part 11, thereby 
varying the characteristics of the whole an 
tenna. The wires of the movable antenna 
part 21 are joined by means of the branches 
26 to wires 27. 
The ends of wires of the stationary an— 

tenna, part 11, are joined by means of the 
branches 30 to the wire 43, which is partly 
covered by insulation 29. 

_ The wires 27 and 43 may be brought inside 
the operating room and connected by means 
of a switch in one of the ways described here 
in below and illustrated in Figure 8 to 15 in— 
elusive. - 

In Figures 2, 3 and 4, 51 is a base having 
thereon a pedestal 52 which has secured 
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thereto at one end thereof the post 53 at the 
lower end thereof, which post has secured 
thereto the ring 54 by means of a set screw as 
shown. 
A stationary frame 55 issecured to the post 

53 by means of nuts 56 inside the top and bot 
tom of said frame 55 and tapped washers 57 ' 
outside the top and bottom thereof. 
A rotary frame 58 is swivelled on the post 

53>as shown; the bottom of said frame 58 is 
shown as connected to a dial 59 by means of 
set screws 50; the dial 59 has thereon a hub 
49, which may be connected to a worm gear 
60, which is situated thereunder in any suit 
able manner. 
The gear 60 is slidably supported on the up 

per edge of the ring 54 and is in mesh with 
the worm 61, which is mounted on the spindle 
62 between the bearings 63. 
The spindle 62 maybe turned byrmeans 

of the hand~wheel 64, shown in Figure 4,, and 
the frame 58 is thereby rotated and is ad 
justed in position by means ofv insignia on the 
dial 59. 
Each of said frames 55 and 58 has se 

cured thereto, on the outside thereof, suitable 
loops or coils of wire forming parts of the 
antenna, which may have its inductance va 
ried by rotating said frame 58. 
To provide still further variation of the 

inductance, I provide an abutment 65 at the 
other end of the pedestal 52 and a feed screw 
66 passing through the abutment and in en 
gagement with a nut 67; a collar 68 may be 
secured to the feed screw by means of a set 
screw as shown in Figure 3. 
The nut 67 is shown as having secured 

thereto the post 69, which has thereon the 
sleeve 73 adj ustably secured thereto by means 
of the set screw 74; a pantographic or lazy~ 
tong frame, the lower end of which is shown. 
at 70, may be secured to the sleeve 73 by means 
of the screw 75; washers 72 of insulating ma 
terial are placed between the heads of the 
rivets 71 of the frame 70 and the body thereof 
The pantographic frame carries a loop or 

coil of wire 85, which always conforms in its 
shape with the pantograph as diagrammat 
ically indicated in Figures 5 and 6, the wire 
85 in every one of the consecutive turns being 
irranged in a zig-zag formation, as shown in 

ig. 5. ' ' 
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By changing the angular position of the ' 
rotary loop 58 with relation to the stationary ' 
loop 55 a rough adjustment within wide lim 
its' is made; by moving the lazy-tong part 
70 of the antenna by means of the screw 66 
toward or away from the. stationary parts 55 
of the antenna a ?ner adjustment is attained, 
and ?nally by changing the height and shape 
of the lazy-tong part 70, an exceedingly ?ne 
adjustment is obtained. To make quick 
changes from one electrical connection of the 
loops 55 and 58 to another the switch 45 is 
provided. - 
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The pantographic antenna may be used in 
dependently of the other parts of Figures 3 
and 4, if desired, and the variations of the 
inductance obtained only by sliding the sleeve 
73 on the post 69, as shown in Figures 5 and 
6. Such an antenna will have a lesser degree 
of variability, but will have instead the ad 
vantage of collapsibility and compactness. 
Moreover the method of winding as shown 

in Figure 5 produces in all of the consecu 
tive partial loops a ?ow of radio energy in 
the same direction, (say clockwise). 
The particular position of these loops one 

above the other causes their magnetic ?elds 
to oppose each other, because the outer ?eld 
of one of these loops interacts with the inner 
?eld of the next loop; this decreases the in 
ductance and a?ords the possibility of add 
ing more turns of wire, thereby increasing 
the amount of absorbed radio energy. 
lVhen only two loops or coils or systems 

of conductors are used in my continuously 
variable antenna, the following electrical con 
nections are preferable. The two parts of 
the antenna may be connected7 as shown in 
Figure 8, in parallel to each other. ‘When 
the parts of the antenna are so remote from 
each other that there is no considerable mu 
tual inductance between them, this connec 
tion will give to the antenna an inductance 
of about one half of the inductance of one of 
the parts when they are equal, and when they 
are unequal, an inductance which is more 
than one half and less than that of the small 
er inductance. Both parts may also be con 
nected in series as shown in Figure 11. This 
will give an inductance equal to the sum of 
both parts, when there is no mutual induction. 
The series connection with the currents 

flowing in opposite directions in the two 
loops, as shown in Figure 14, will give also 
an inductance equal to the sum of both in 
ductances (without mutual inductance) ; but 
the resonance wave length will in this case 
be lower than with the direct series connec— 
tion, and, therefore, this connection may also 
be useful. 
The combination shown in Figure 9, where 

the second loop is short circuited, will give 
an inductance, larger than in the parallel con 
nection but less than in one of the loops, and 
is especially useful for getting small vari 
ations by changing the distance. The con 
nection shown in Figure 10, where the short 
circuited part is grounded, gives a surprising 
increase of volume for low wave length less 
than 300 m. This shows that in the explana 
tion of the action of complex antenna the ca 
pacity effect must be takeninto account. The 
combination shown in Figure 12, containing 
a condenser in the coupled short circuited 
loop, affords a good opportunity for ?ne tun 
ing and for ?ltering out undesired waves, but, 
having two resonance positions for every 

3 

wavelength, it requires a skilful operator to 
handle it. 
-When three loops are used as in the an— 

tenna above described and shown in Figures 
3 and 4:, one of them is preferably always 
short-circuited and is used for the ?ne ad— 
justment. The other two loops are connected 
in one of the above described ways, or one is 
short circuited and only the other connected 
to the circuit, according to the desired range 
of wave lengths. In this manner, with one 
?xed condenser, a continuous range of wave 
lengths can be covered, of which the ratio 
of the minimum to the maximum is almost 
1:4, (for instance from 150 m. to 600 m.), 
which is sul?cient for all radio purposes. 
To obtain a high degree of selectivity, the 

connection shown in Figure 15 may be used: 
here two of the loops are connected in series 
and their free terminals are connected with— 
out any condenser directly to the grid-?la~ 
ment circuit of the ?rst tube (or a corre 
sponding part of other circuits). The tuning 
condenser is included in the circuit of the 
third loop, which for this connection should 
be coupled to the ?rst two loops as closely 
as possible. This combination will give very 
sharp peaked resonance curves and, there~ 
fore, very good selectivity. In carrying out 
this connection with the complex antenna, 
shown in Figure 3, the lazy tong part will 
be used as the third loop of Figure 15 con 
nected with the tuning condenser and should 
be placed as close as possible to the ?rst two 
loops which are turned parallel to each other 
and connected in series. The ?ne tuning can 
be done by changing the shape of the lazy 
tong and by slightly turning the loop 58. 
By changing the relative positions of the 

parts in all cases the inductance can be in 
creased or decreased in a continuous way by 
moving the parts from the no mutual-induct 
ance position to the position of maximum 
mutual inductance, the increase taking place 
when the parts are aiding each other, and the 
decrease when they are opposing each other. 
All of the described connections (except 

the parallel connection) somewhat increase 
the resistance of my antenna in comparison 
with a simple antenna of the same charac 
teristics; in this way a considerably higher 
degree of regeneration can be used, without 
a breakdown of the tubes, and as the loss from 
the increase in the resistance is more than 
compensated by the increased reception of 
energy, this makes my complex antenna 
especially ei?cient for regenerative circuits. 
Many changes may be made in the design 

of the details of my antenna, and parts of 
my invention may be used without other 
parts. 

I do not therefore, restrict myself to the 
details as shown, but I intend to include also 
all mechanical and electrical equivalents and 
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obvious modi?cations of the same within the ' 
scope of my invention. 

. I‘claim as my invention and desire to se-’ 
cure byrLetters Patent: 

1. In an antenna a lazy-tong frame, con 
sisting of a member of interconnected rhom~ 
bical' sections, situated substantially in the 
same plane a loop or coil of an electrical con 
ductor mounted on said frame, said coil be 
ing wound in a shape similar to and corre; 
sponding to said frame ‘and with all the 
rhombical sections thereof having similarly 
directed magnetic ?elds, and means for grad~ 
ually changing the shape of said frameto 
get-her with that of said coil, thereby vary 
ing the inductance of the antenna. ' v 

.2. An antenna consisting of a number of 
coils or loops of an electrical conductor, elec 
trically connected to each other, said coils be 
ing placed in the con?guration of a lazy-tong 
with their windings in one plane, and with 

7 their magnetic ?elds in similar directions. 
3; In an antenna a lazy-tong frame, con 

sisting of a number, of rhombical sections, 
situated substantially in the same plane and 
connected by suitable joints, and a wire coil 
Wound on said frame in such'a way as to re 
main on the same side of said joints when 

' passing'from one of said rhombical sections 
30 

4.0 

a: CA 

50 

60 

65 

to the adjacent one on said frame. 
Executed October 7 th, 1924. ‘ 

‘ MOSES JAGOBSON. 


