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10 Claims: 

1. 
This invention relates to antenna systems and 

more particularly to systems for coupling sensing 
antennas, used with loop direction finders to 
trainSmission lines. 

It is common. practice to provide sensing an 
tennas to be used with loop direction finder sys 
tems to obtain the sense of a direction indica 

(C. 

tion. In a proposed system, as shown in my Pat 
ent No. 2,419,538, issued April 29, 1947, a direction 
finding antenna, arrangement is disclosed wherein 
the sensing antenna and counterpoise are mount 
ed at the apex of two direction finder loops. This 
construction requires that separate lines be used 
to transfer energy between each of the direction 
finders loops and translating equipment. In 
Such a structure, as in other structures in which 
the sensing antenna, and its associated elements 
are connected over separate cable to a receiver 
or a transmitter, it is desirable that means be 
provided to secure proper impedance relation be 
tween the Sensing antenna, and its associated 
transmission line. In general, this desired rela 
tion should be such that the impedance presented 
the sense antenna line is about the same as 
that presented by the direction finder, loop an 
tenna to its associated line. This may be accom 
plished by a coupling circuit comprising a dum 
my loop arrangement for coupling the sense an 
tenna to its transmission line. The ordinary 
balanced transformer arrangement, while satis 
factory in some respects, fails to fully solve the 
problem. 

It is an object of my invention to provide a 
coupling circuit, comprising a dummy loop, which 
Will Serve: to couple an antenna, to a transmis 
sion line, while presenting a desired impedance to 
therine. 

It is a further object of my invention to pro 
wide a coupling circuit comprising a dummy loop 
for coupling a sensing antenna to its transmission 
line, which will present to its line an impedance 
substantially similar to that presented by the 
associated direction finder loop antenna, to its 
transmission line. 
According to a feature of my invention, I pro 

vide a coupling circuit comprising a dummy loop 
connected at One' end-to a feeder transmission 
line, the dummy: loop having impedance charac 
teristics substantially simulating the impedance 
characteristics of an associated loop antenna, and 
serving to couple a sensing antenna and counter 
poise: to their transmission line. The simulat 
ing dummy loop preferably comprises shielded 
lines, with a gap in the shield at the end, to which 
the sensing-antennais coupled. 
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A better understanding of my invention and 
the objects and features thereof may be had from 
the particular description of embodiments theres 
of made with reference to the accompanying 
drawing, in which 
Fig. 1 is a fragmentary view, partially in sec 

tion, of a direction finder loop antenna, and sens 
ing antenna assembly, with a coupling circuit 
comprising a dummy loop in accordance with my 
invention, shown in circuit diagram; 

Fig. 1A is a modification of a portion of the 
circuit of Fig. 1; and 

Figs, 2 to 5 show alternative circuit diagrams 
of coupling circuit arrangements in accordance 
with my invention. . . . 
Turning first to Fig. 1, I have disclosed part of 

a direction finder loop assembly, such as shown 
in my copending application, Serial No. 478,081, 
aforesaid. In this system there are provided two 
direction finder loops indicated at 10 and fi: Di 
rection finder loop G, for example, comprises a 
central conductor-2 covered with a conductive 
braid 3 which serves as a shield for the direction 
finder loop and which shield is provided with a 
gap or opening at its apex. At direction finder 
loops if the conductor is indicated at 4. The 
sensing antenna. 5 is mounted on a bracket at 
the apex of this-loop and is associated with coun 
ter poise elements 6. Antenna. 5 and counter 
poise elements 6 are interconnected by means 
of leads:f 7, 8, respectively, and the coupling coil 
2. 
Condensers-22 and 23 are provided to balance 

the capacities of the antenna counterpoise assen 
bly: units and may differ in size considerably de 
pending on the degree of unbalance of the capac 
ities: of these parts. The antenna and counter 
poise elements. 5; 6 are coupled to a dual trans 
mission line 24 which is similar to the transmis 
sion: lines used for feeding direction finder loop 
antennas O and it. The direction finder-loop 
antenna feeding lines are not shown since they 
are: not ‘essential"to an understanding of my in 
vention. Line. 24 is provided with an outer shield 
27 and two conductors 25, 26. These conductors: 
25, 26;are connected over resistance elements 32, 
33 in each side 39; 30 of a dummy or coupling 
loop. 28. Ther-two sides or legs-of-the coupling: 
loop; 29, 30 are separately shielded by means of 
shield elements:35, 35, which are, in turn, con 
nected through the housing structure to the outer 
sheath 27 of sense-antenna feedline 24. 
The dummy or coupling loop having sides 29; 

30 is preferably made of: shielded conductors, 
55 having the same impedance-characteristics as the 



3 
conductors of Which the direction finder loops are 
made. The two conductors are each made equal 
in length to half the periphery of either direc 
tion finder loop but are arranged close to one 
another so the resultant coupling loop has sub 
stantially no effective height, e. g. the coupling 
loop is substantially free of radiation. The re 
mote ends of lines 29, 30 are interconnected with 
coupling coil 3 of Small impedance. Prefer 
ably, the coil has only a few turns, or may con 
sist of a single wire loop so that its impedance. 
is negligible with respect to the impedance to 
the coupling loop. This coupling loop assembly 
provides a structure similar to that normally pro 
vided by the shielded direction finder loop an 
tennas () and and is constructed to have sub 
stantially the same impedance as such loops. 

Resistance elements 32, 33 are provided to give 
the coupling loop wide band frequency character. . . . ; 
istics. A more complete description of the func 
tion of such resistance elements may be had by 
reference to Patent No. 2,423,083, issued July 1, 
1947 and assigned to the same assignee as the 
present application. If the direction finder loop 
antennas are not provided with these coupling 
resistances, then they should be omitted in the 
coupling loop. Since the impedance of the dum 
my or coupling loop is substantially the same as 
the impedance presented to their respective lines 
by the direction finder antenna, loops, the desired 
impedance characteristics will be obtained for 
energy transfer from the antenna, counterpoise 
elements. Impedance elements 9, 20 may be 
provided to substantially decouple the antenna, 
counterpoise assembly from the coupling loop to 
reduce the impedance load introduced into the 
coupling loop, as viewed from line 24. Preferably, 
the midpoint between condensers 22 and 23 is 
connected to the shield 40 of coupling loop 28 to 
take care of any unbalanced currents that may 
occur therein. . . 
In Fig. iA is shown an alternative arrangement 

for the coupling means interconnected between 
antenna, 5 and counterpoise 6. In this ar 
rangement, tWO inductance coils 9A and 20A are 
substituted for the resistance elements 9 and 20, 
of Fig. 1. In all other respects this circuit is the 
same as that shown in Fig. 1 and similar reference 
characters have been applied. 
Since the essential feature of my invention re 

sides in providing a coupling arrangement which 
will Substantially simulate in impedance chair 
acteristic the impedance characteristics of the 
shielded loop antennas, other alternative struc 
tures may be provided, for example, as illustrated 
in the separate Figures 2 to 5, inclusive. Since 
the illustrations of these various forms may be 
applied to the structural arrangement in an ob 
vious manner, these modifications have been ill 
lustrated simply in circuit diagrams. The same 
reference characters also have been used 
throughout to designate similar elements. 
In Fig. 2 is disclosed another form of my inven 

tion for inductively coupling antenna, 5 and 
counterpoise 6 to transmission line 24. Accord 
ing to this arrangement, conductors 25 and 26 are 
coupled over resistance elements 32, 33 to hollow 
tubular members 45 and 46. Thus, an inductive 
coupling between the antenna, and counterpoise 
arrangement 5, 6 and the transmission line 24 
is provided by means of coil 4. Preferably, the 
entire structure is housed within a shielded hous 
ing 40 which is directly connected to the outer 
sheath 27 of feed line 24. 
In Fig. 3 an arrangement substantially similar 

2,448,018 

0. 

4 
to that in Fig. 2 is shown. However, in this ar 
rangement a simple shielded loop 45A is provided 
in place of the two conductor pairs 45 and 46 of 
Fig. 2 and the remote end of this loop is not 
grounded. 

In Fig. 4 is shown an arrangement substantial 
ly similar to that coupling arrangement shown in 
Fig. 1. However, in this arrangement resistive 
coupling of antenna, 5 and counterpoise 6 is 
provided instead of the inductive coupling. To 
this end conductors 29 and 30 are interconnected 
at their remote end by a coupling resistor 50. Re 

is sistance elements 9 and 20 are also connected re 
spectively to ends of coupling resistor 50. 

15. 

Each 
of resistors 9, 20 are shunted by tuning conden 
sers 5,52, as desired. The common coupling re 
sistance 50 takes the place of the transformer Sec 
'tions 2, 3 of Fig. 1 in providing the desired cou 

20 

25 

35 

45 

pling between the antenna counterpoise 5, 6 
and the lead line 24. 

Fig. 5 is substantially identical with the struc 
ture of Fig. 4 except that condensers 5, 52 are 
connected between the antenna, ends of resistors 
9, 20, respectively, and the respective shield 
members 35, and 36. 

It will be clear to those skilled in the art that 
many other methods of constructing this appa 
ratus other than those specifically described are 
readily constructed. It should be distinctly un 
derstood that the illustrations shown in the few 
modifications of my invention are made merely by 
way of illustration and are not to be considered as 
limitations on the scope of my invention, as Set 
forth in the objects thereof and in the accom 
panying claims. 
What is claimed is: 
1. In an antenna assembly, a loop antenna, 

a sensing antenna, and counterpoise used in Op 
erative association With said loop antenna, a 
transmission line, a coupling circuit for coupling 
said sensing antenna, and counterpoise to Said 
transmission line to provide an impedance to 
said line substantially simulating the impedance 
of said loop. antenna comprising, a coupling loop 
having two legs connected at, one end to said 
transmission line, resistance means in each leg 

50 

55 

60 

65 

70. 

75, 

of said coupling loop adjacent said transmission 
line, and a coupling means connected to said 
sensing antenna, and said counterpoise, and Cou 
pled to said coupling loop, to transfer energy be 
tween said sensing antenna, and said transmission 
line. 

2. A coupling circuit according to claim 1. 
wherein said coupling loop comprises a coupling 
impedance connected between the legs of said 
coupling loop at its end remote from said trans 
mission line, further comprising shield means 
around each leg of said coupling loop and around 
said transmission line, and separate impedance 
means connected between the opposite legs of 
said coupling loop and said antenna, and coun 
terpoise, respectively. 

3. A coupling circuit according to claim 1, 
wherein said coupling loop comprises a relatively 
narrow coupling loop configuration and a direct 
connection between the legs of Said coupling loop 
remote from Said transmission line, and Said. 
coupling means for said sensing antenna, com 
prises a single loop extending from said antenna 
and counterpoise to a point adjacent said direct 
connection. 
4. A coupling circuit according to claim 1, 

wherein said, coupling means for said counter 
poise comprises a single loop extending from said 
antenna and counterpoise to a point adjacent 
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said coupling loop, and said coupling loop com 
prises shield conductors substantially surround 
ing said single loop. 

5. In an antenna assembly, a shielded loop 
antenna, a sensing antenna and counterpoise 
used in association. With said loop antenna, a 
dual conductor shielded transmission line, a cou 
pling circuit coupling said sensing antenna, and 
counterpoise to said transmission line to pro 
vide an impedance substantially simulating the 
impedance presented to its own transmission line 
by said loop antenna, a pair of loop conductors 
in said coupling circuit, each of said conductors 
connected at one end to separate of said con 
ductors of Said transmission line, individual 
shield means connected at one end to the shield 
of said transmission line and substantially sur 
rounding said loop conductors, the remote ends 
of Said individual shield means being spaced to 
provide a gap, whereby said coupling loop simul 
lates the impedance of said loop antenna, an im 
pedance element interconnecting the other ends 
of said loop conductors across said gap, and means 
for coupling said antenna and counterpoise With 
said impedance. 

6. A coupling circuit according to claim 5, 
wherein said impedance element comprises an 
inductance means, and said last named means 
comprises a coil loosely coupled with said in 
ductance means, and impedance means inter 
connecting opposite ends of said coil and said 
antenna and counterpoise. 

7. A coupling circuit according to claim 5, 
Wherein Said last named means comprises in 
pedance means respectively in series with said 
antenna, and said Counterpoise, and condenser 
means coupled thereto. 

8. A coupling circuit according to claim 5, 
wherein said impedance element comprises a 
resistance means, and said coupling means com 
prises resistors connected in series between the 
ends of said resistance means and said antenna, 
and counterpoise, respectively. 

9. In an antenna assembly, a loop antenna, 
a sensing antenna and Counterpoise used in Op 
erative association with said loop antenna, a 
transmission line, a coupling circuit for coupling 
said sensing antenna, and counterpoise to said 
transmission line to provide an impedance to 
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said line substantially simulating the impedance 
of Said loop antenna, a coupling loop in the 
coupling circuit of substantially the same length 
as said loop antenna and having substantially 
no effective height, said coupling loop being con 
nected at one end to said transmission line, and 
a coupling means connected to said sensing an 
tenna, and Said counterpoise, and coupled to said 
coupling loop, to transfer energy between said 
Sensing antenna and Said transmission line. 

10. In an antenna assembly, a pair of shielded 
loop antennas, a sensing antenna, and counter 
poise used in operative association with said 
loop antennas, a dual conductor shielded trans 
mission line, a coupling circuit coupling said 
sensing antenna, and counterpoise to Said trans 
mission line to provide an impedance substan 
tially simulating the impedance presented to its 
under transmission line by said loop antenna, 
said coupling circuit comprising a pair of loop 
conductors having substantially the same im 
pedance characteristics as the conductors of said 
loop antennas and each loop conductor connect 
ed at one end to separate conductors of said 
transmission line, said loop conductors each haW 
ing a length substantially equal to half the pe 
riphery of a loop antenna, and arranged close to 
one another to provide substantially no effective 
radiation height, individual shield means con 
nected at One end to the shield of said trans 
mission line and surrounding said loop con 
ductors, the remote ends of Said individual shield 
means being spaced to provide a gap, whereby 
said loop conductors simulate the impedance of 
a loop antenna, an impedance element inter 
connecting the ends of said loop conductors 
across said gap, and means for coupling Said 
sensing antenna, and counterpoise with said im 
pedance. 

TRE WOR. H. CLARK. 

REFERENCES CITED 
The following references are of record in the 

file of this patent: 
UNITED STATES PATENTS 

Number Name Date 
2,259,510 Alford ------------ Oct. 21, 1941. 
2,315,170 Wan Weel -------. Mar, 30, 1943 


