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4. Claims. 

The invention described herein may be manu 
factured and used by or for the Government for 
governmental purposes, without the payment of . 
any royalty thereon. 
The present invention relates to improvements 

in the art of direction finding and sensing equip- . 
ment and methods, and is a device that can be 
attached to a radio receiver for determining the 
direction to any transmitter of radio frequency 
energy at the frequency to which the receiver is 
tuned provided that the receiver is within the 
effective range of the transmitter. 
The object of this invention is to provide a 

very simple and readily portable direction finding 
antenna of reasonable accuracy. 

It is a further object of this invention to pro 
vide a manually Operated dipole antenna, pro 
viding two response patterns. 

It is a further object of this invention to pro 
vide a wide band, dipole antenna, with means for 
producing both a figure of eight and a cardioid 
response pattern. i. 
This invention is particularly applicable for use 

with the Signal Corps receiver SCR-300 to pro 
vide direction finding and sensing without appre 
ciably decreasing the portability of the set. 

Fig. 1 of the accompanying drawings shows the 
general physical appearance of the apparatus 
used in connection with applicant's invention; 

Fig.2 shows the structure and wiring of the de 
vice in detail, the antenna and associated re 
ceiver being shown only in part to save space; 

Figs, 3 and 4 show the thumb Switch in cross 
section. 
The apparatus as shown in Fig. 1 consists of 
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the other end of this center element being con 
nected to the antenna, socket 2 of the radio re 
ceiver 6. The other element 4 of the dipole con 
nects through metal support 23, and through 
switch 5 to the shield 3 of the coaxial cable O, 
the other end of the shield connecting to the 
ground terminal 4 of the radio receiver 6 by a 
connector S. 

FigS. 3 and 4 show the switch 5 in cross section. 
The Switch is in its normal, closed position in 
Fig. 3 and is open, as if depressed, in Fig. 4. The 
Switch 5 consists of a flat metal plate 6 having 
a hole 7 through which a metal button 8, car 
ried by a flat spring 9 projects slightly. The 
flat spring 9 is connected to element 4 through 
the metal support 23 and the plate 6 is con 
nected to the shield 3 of the coaxial cable . 
When at rest, the metal button f8 is connected 
to the plate 6 as in Fig. 3, thereby connecting 
the dipole element 4 to the shield 3 of coaxial 
cable fl. When the metal button is depressed, as 
in Fig. 4, the circuit between button 8 and 
plate 6 is open. 
The Switch 5 is placed so as to be conveniently 

depressed by the operator's thumb and is so de 
signed that, while the switch is depressed, the 
Operator's thumb forms a resistance connection 
between the button 8 and the plate 6. At the 
same time, the antenna effect of the operator's 
body is added to the ground input of the receiv 
ing Set 6 through the metal button and cable. 

. These changes alter the effect of dipole element 

35 
a handle Supporting a mounting dielectric 
framework 2 that Supports the two antenna, ele 
ments 3 and 4 of a folded dipole, and a thumb 
switch 5. The handle f is used to manually hold 
this antenna device and to rotate it in any de 
Sired direction. This handle is also mountable 
on the radio receiver 6 by means of a bracket 7 
so that it can be held in any desired direction 
while an azimuth reading is taken. 
The dipole elements 3 and 4 are adjustable in 

length, and are calibrated for setting to one-quar 
ter wave length of the signal to be received, with 
in the limits of the bands of frequencies to be 
COvered. These dipole elementS 3 and 4 are ar 
ranged to a broad based V formation with ap 
proximately a 60 included angle. This provides 
a wider band coverage than a normal dipole would 
give and provides maximum receptivity of ver 
tically polarized signals. A coaxial cable O is 
attached from framework 2 to bracket 7 which 
serves also as a connector to receiver 6. 
The circuit connections and their physical in 

ter-relation are seen in Fig. 2 which shows the 
reverse side of Fig. 1. In Fig. 2, one element, 3, 
of the dipole connects through metal support 22 
to the center element if of the coaxial cable iO, 
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4 and the input to the radio receiver. When the 
Switch is depressed by a thumb the response pat 
tern is a cardioid, with maximium signals in the 
plane of the dipole elements in the direction of 
the dipole element that has no switch and a mini 
mum in the opposite direction. For convenience 
in sensing the framework may have an arrow 20 
Or similar marker which indicates the general 
direction of the transmitting station for a maxi 
mum signal. When the Switch is released the 
response pattern is a figure 8 with a null of re 
ceptivity in each direction normal to the plane of 
the element. For accurate direction finding, 
sighting means 2 is provided, the angle of this 
sighting means being accurately adjusted to cor 
respond to the null. 
When the apparatus is rotated without the 

switch depressed, while a signal is being received, 
two nulls of receptivity are apparent. These 
are sharp nulls that define the direction of the 
transmitter within a few degrees. However, this 
does not indicate in which of the two null direc 
tions the transmitter lies. 
Sensing the true direction of the transmitter 

is accomplished by depressing the switch to de 
termine the approximate direction of maximum 
receptivity, which distinguishes the correct null 
and avoids 180° ambiguity in determining the 
azimuth of the transmitter. 
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The sensing arrangement alone could serve for 
direction finding, except that the cardioid pattern 
has neither a sharp maximum nor a sharp mini 
mum of receptivity. Therefore it is desirable to 
use the arrangement that produces the figure of 
8 pattern, that has sharp nulls, for an accurate 
direction deterraination. 
In operation, the apparatus is connected to an 

appropriate receiver, one version of this appa-, 
ratus, for example, is the Signal Corps Homing 
Device RC-300, already in use, that was designed 
for use with the Signal Corps Radio Receiver 
SCR-300. The operator holds the handle verti 
cally and rotates it until the signal from the 
transmitter being located is at a minimum. The 
transmitter is then in one of the directions nor 
mal to the plane of the dipole elements. These 
directions are noted. 
The Switch is depressed by the operator's 

thumb, and the apparatus is rotated to the gen 
eral direction of minimum response. This direc 
tion as indicated by the arrow approximates the 
previously determined null direction in which 
the transmitter lies. 

Having actually established the direction of the 
transmitter, a more precise azimuth can be de 
termined by mounting the apparatus on the at 
tached bracket above the calibrated azimuth 
scale 25 and reading, at the null of reception, the 
azimuth in the direction of the transmitter pre 
viously determined. 
What is claimed is: 
1. A direction-finding antenna device compris 

ing, two antenna, elements combining to form a 
dipole antenna, each of said elements being re 
spectively coupled to an input terminal of a 
radio receiving apparatus, and a switch, one of 
said antenna elements being coupled through 
said switch to its respective terminal, said Switch 
upon being operated Serving to include a resist 
ance in series with said one element. 

2. A device as in claim 1, wherein said Switch 
is normally closed. 

3. A direction-finding device as in claim 1, 
wherein said antenna elements respectively have 
a length of one quarter of the wave length being 
received. 

4. A device as in claim 3 wherein each of Said 
antenna elements consists of a plurality of con 
centric metal tubes that are collapsible into the 
Said metal tubes. 

5. A device as in claim 4 wherein each of Said 
collapsible concentric metal tubes is calibrated to 
indicate the lengths of said antenna, elements 
near the limit of their extension. 

6. A direction-finding antenna device compris 
ing, two antena elements combining to form a 
dipole antenna, each of said elements being re 
spectively coupled to an input terminal of a radio 
receiving apparatus, a normally closed SWitch, 
one of said antenna, elements being coupled 
through said normally closed switch to its re 
spective terminal, said switch opening to include 
a resistance, and a dielectric frame, the base of 
each of said antenna elements being mounted on 
Said dielectric frame. 

7. A device as in claim 6 with a handle at 
tached to Said dielectric frame. 

8. A device as in claim. 6, wherein Said antenna, 
has an overall length equal to one-half of the 
wave length of the radio signal to be received. 

9. A device as in claim 6 with said Switch 
mounted on said dielectric frame. . 

10. A device as in claim 9 with said switch con 
sisting of a metal washer-like disc in contact 
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4. 
with a slightly projecting metal button, Said 
Inetal disc serving to complete the electrical 
connection between said one element and its re 
Spective terminal. 

11. A device as in claim 10 wherein depressing 
of said metal button by an uncovered human digit 
OpenS the electrical contact between Said metal 
disc and said respective terminal, whereby body 
resistance is placed in series with said metal disc 
and Said one element. 

i2. A direction finding device as in claim 6, 
Said Switch being mounted on said frame and 
consisting of a metal button connected to a 
metal washer-like disc, Said disc being con 
nected to one end of a fiat metal Spring, the 
other end of said Spring being connected to the 
base of Said one element, said flat spring serving 
to urge Said Washer-like disc in electrical con 
tact. With Said respective input terminal of said 
radio receiving apparatus. 

13. A device as in claim i2 with a coaxial cable 
attached to said dielectric frame, the shield of 
said coaxial cable being connected through Said 
SWitch to Said one antenna element, the center 
conductor of said coaxial cable being connected 
directly to the other of Said antenna, elements, 
the other ends of the conductors of said coaxial 
cable being respectively connected to Said input 
terminals of said radio receiver. 

i4. A device for determining the direction of 
a radio transmitter using a radio receiver of 
appropriate frequency response, comprising two 
one-quarter wave adjustable dipoles mounted on 
a rotatable dielectric frame, one of Said dipoles 
forming an antenna, and connecting to the an 
tenna, terminal of Said radio receiver, the other 
of said dipoles connecting through a Switch to 
the ground terminal of said radio receiver, said 
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switch consisting of a flat metal spring, and a 
metal button connected to and projecting slight 
ly above the surface of a washer, said spring being 
connected at One end to said other of Said di 
poles and being in electrical contact with said 
washer at the other end thereof, said Washer 
being urged in electrical contact with said ground 
terminal by said Spring, whereby said antenna, 
may be rotated with said button of said Switch 
depressed by an operator's bare thumb which in 
troduces the resistance of Said thumb across 
said switch and adds the antenna, effect of the 
operator's body to said other of said dipoles, the 
direction of maximum signal indicating the ap 
proximate direction of said transmitter, said 
Switch then being released and said antenna ro 
tated until a sharp null is observed in said direc 
tion of maximum receptivity with the Switch 
depressed, said sharp null indicating the exact 
direction of the transmitter. 
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