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This invention relates to radio receiving appa 
ratus, and more particularly concerns a novel 
construction and arrangement of a loop antenna 
forming a part of such apparatus. 
The object of the invention is to provide a 

simple and efficient construction through which 
the signal-receiving properties of a radio re 
ceiving set may be greatly increased and im 
proved, and through which radio receiving sets 
of the loop antenna, type may be satisfactorily 
used in locations and under circumstances here 
tofore considered to be impracticable. 

It is well known to those familiar with the radio 
art that, in radio receiving sets employing a 
loop antenna, the direct signal input from the 
loop is comparatively weak and that, while sets of 

application is so limited, nor is the invention. 
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this type have been constructed to operate satis 
factorily under some conditions, their sensitivity 
or signal pick-up qualifications are greatly di 
minished if they are placed too near metal struc 
tures. This is quite apparent if such a set is 
moved into and from close proximity to the beans 
or posts in the walls of a steel framed building, 

20 

and have found that highly eficient radio re 
ceiving sets of this type are practically useless.: 
within metal enclosures or partial metal enclo 
sures, such as the cabin Walls of a steel ship, a 
steel railroad-car, an automobile, or an aeroplane. 
Assuming that these enclosures constituted eff 
cient shields for the loop antenna, I found that, 
by placing the set so that the loop antenna, there 
of was in an opening in the enclosure, the normal 
sensitivity or signal pickup of the set was re 
established. 
Since it was impracticable to provide univer- : 

Sally applicable means for supporting radio re 
ceiving Sets in openings to obtain the results I 
have just mentioned, I have devised the present 
novel loop antenna construction and provided it 
with means by which it may be so supported indi 
vidually in a convenient and thoroughly prac 
ticable manner, as, for example, upon a glass 
port-closure or window. When so positioned, the 
loop is located in an opening through the sur 
rounding metal wall of the room, ship, railroad 
car, automobile, or aeroplane, as the case may be, 
and the shielding or blanketing effect of said wall 
upon the loop is substantially eliminated. 

For convenience in illustrating and describing 
the application of my device, I have shown the 
loop antenna, construction in connection with a 
portable radio receiving set and applied upon the 
window of a railroad-car, but it will be under 
stood from the foregoing explanation and the foll 
lowing description that neither its connection nor 

30 

5 

...) 

45 

55 

limited in any sense to the several uses I have 
mentioned, - 

In the drawings: . 
Figure 1 is a view of a portion of the interior. 

of a railroad-car, showing a portable radio re 
ceiving set upon the usual folding table and the 
loop antenna of my invention in position upon the 
adjacent car-window; . 

Fig. 2 is an end elevational view of a portable . 
radio receiving set, with the end wall thereof 
partly broken away to illustrate the loop antenna. 
of the set constructed and arranged according to 
one form of my invention; 

Fig. 3 is a fragmentary sectional detail view, 
upon an enlarged scale, illustrating the use of a 
conventional spring latch for removably holding 
the loop antenna unit in the position shown in 
Figure 2; . 

Fig. 4 is a front elevational view of the loop.an 
tenna construction embodying my invention, 
viewed in the direction of the arrows 4-4 of 
Figure 2; and 

Fig. 5 is an end elevational view of a radio re 
ceiving set, with the end wall thereof partly 
broken away to illustrate the built-in loop an 
tenna of the set and the plug-in connection of a 
separate loop antenna constructed and arranged 
according to another form of my invention. 
The particular form and construction of the 

radio receiving apparatus does not form a part 
of this invention, and I have therefore illustrated 
only the general Outward appearance of a radio 
receiving set, having a casing , a carrying handle 
2, a hinged drop-cover 3, control knobs 4 and 5, 
and a tuning dial 6. s 
The loop antenna herein shown is coiled upon 

the panel 8 and secured thereto in any suitable 
manner, as by the flat strips 9-9 spanning the 
coils at spaced distances and stapled as at 0-10 
to the panel. The panel 8 is secured to a second 
panel by means of screws 2-2, the loop being 
positioned between the two panels and protected 
thereby upon its opposite sides. In the arrange 
ment shown in Figures 2 and 3, the panel if con 
stitutes the removable back of the casing , the 
lower edge-part of the panel being received in a 
channel or groove 3 along the upper rear edge. 
of the bottom of the casing and the upper edge 
thereof being held by a releasable spring latch 4. 
A "hand-hole' is cut through both panels 8 and 
it, as at 5, to facilitate removal, replacement, 
and handling of the loop antenna unit. The 
inner and Outer ends of the loop are connected 
with leads 6 and T, respectively, and these leads 
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the opposite edges of a flexible tape or webbing 8 
of a length sufficient to permit the loop antenna, 
unit to be removed from the casing and indi 
vidually supported in a manner to be described 
without requiring disconnection of the leads from 
the loop or from the input leads of the receiver 
circuit arrangement. 
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I provide the outer surface of the panel 8 with 
one or more rubber suction-cups, such as 9, 20 
and 2, secured thereto in any suitable manner, 
by means of which the entire loop antenna unit 
may be supported upon the glass window 22, as 
illustrated in Figure 1, or upon any other suitable 
flat surface. As hereinbefore mentioned and as 
will be apparent from the illustration, when the 
loop is thus supported upon the window of the 
car or other enclosing structure, it will be posi 
tioned at an opening in the Wall of said structure 
and completely insulated therefrom. In the ac 
tual use of the apparatus herein set forth, it has 
been found that under given conditions there is 
a definite location for best reception adjacent the 
opening in the wall. For example, best recep 
tion for stations in a given direction from the 
opening may require the antenna to be positioned 
in the upper left-hand or lower right-hand cor 
ner, while for stations in another direction the 
other corners of the opening may provide best 
reception. As shown in Figure 2, when the loop 
antenna unit is returned to its position at the 
back of the casing , the tape or webbing 8 is 
stowed within the casing, and the loop continues 
to serve as the antenna for the radio receiver. 
It is to be understood that the removability of 
the loop antenna unit and the described provi 
sion for its individual support do not interfere 
with or reduce its efficiency or the efficiency of 
the radio receiving set when it is returned to its 
position in the casing, as shown in Figure 2, but 
constitute additional features which permit it to 
be used satisfactorily in locations and under cir 
cumstances which would otherwise be impracti 
cable. -- 

Referring, now, to the construction shown in 
Figure 5, I have illustrated a radio receiving set 
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similar in general appearahce to the set shown 
in the other figures of the drawings, but which 
contains a built-in spiral loop antenna, which is 
indicated at 23 and which may be substantially 
the same in form and arrangement as the One 
already described. While the back panel 24 may 
be made removable for permitting convenient ac 
cess to the interior of the casing 25, it will be as 
Sumed for the purpose of the following descrip 
tion that the loop and the back panel are not 
intended to be removed excepting for inspection 
and repair purposes. Under such circumstances, 
an additional loop antenna unit may be provided 
and plugged into connection with the receiving 
set. I have therefore shown the radio receiving 
set of Figure 5 provided with a jack-switch, and 
have provided an additional loop antenna unit, 
constructed according to my invention as already 
described, but having the leads therefrom termi 
nating in a plug connector. The leads 26 and 27 
from the built-in loop 23 are shown connected 
with contacts 28 and 29, respectively, of the jack 
Switch 30, and the input leads 3 and 32 of the 
radio receiver circuit are shown connected with 
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the spring contact-fingers 33 and 34, respectively. 70 
The leads 6 and from the additional loop an 
tenna unit are shown connected, respectively, 
with the head and sleeve contacts, 35 and 36 of 
the plug 37. With this arrangement, prior to the 
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are stitched in spaced parallel arrangement along be connected with the input leads 3' and 32 

through loop-leads 2 and 27, contacts 28 and 29, 
and spring contact-fingers 33 and 34. Insertion 
of the plug will spread spring contact-fingers 

and 4, breaking their connections with con 
tacts 2 and 2 and thereby disconnecting loop 23, 
and leads and of the additional loop antenna 
unit will be connected with the input leads 3 
and 2 through engagement of the spring con 
tact-fingers and 34 with the head and sleeve 
contacts 35 and 3 of the plug 37. 

I claim: 
1. In a radio receiving set provided with an 

antenna carried by said set and having a jack 
switch in its connection therewith, which antenna, 
is operative to receive radio signals, the improve 
ment which comprises a second antenna, said sec 
ond antenna having means for quickly attach 
ably and detachably securing the same to a sur 
face in any one of a plurality of positions apart 
from said set, and circuit connections including a 
plug for cooperation with said jack-switch, said 
plug upon insertion in said jack-switch acting 
to disconnect the first mentioned antenna and to 
connect said second antenna in circuit with said 
Set. 

2. Radio apparatus for enhancing radio recep 
tion within a shielding structure having an open 
ing therein, which comprises a receiving set and 
an antenna carried by said set and connected 
thereto for supplying signal energy to said set, a 
Second antenna structure having means for quick 
ly attachably and detachably securing the same 
to a surface in any one of a plurality of positions 
apart from said set, said second antenna being 
provided with means to connect the same to said 
set, said last named means acting to disconnect 
Said first mentioned antenna from said set. 

3. A loop antenna for enhancing radio recep 
tion of a portable radio set of the type having an 
antenna carried thereby, said loop antenna com 
prising a flat relatively thin supporting structure 
of substantiai area having conductors forming a 
loop supported by said supporting structure sub 
stantially in a plane during, use of said antenna, 
a vacuum cup secured to said structure and being 
adapted for quickly attachably arid detachably 
Securing the same to a surface in any, one of a 
plurality of positions within a shielding structure 
having an Opening therein and apart from said 
Set and parallel to said surface and a flat flexible 
and foldable connecting element including a web 
having spaced conductors secured near the edges 
thereof, said connector element having one end 
connected to said loop antehna and the other 
end provided with means to connect the loop 
antenna to said set, said last named means being 
constructed to disconnect the antenna carried by 
said portable set. . 

4. Radio apparatus for enhancing radio recep 
tion within a shielding structure having an open 
ing therein, which comprises, a portable receiv 
ing set and a loop antenna carried by said set and 
connected thereto for supplying signal energy to 
Said set, a second loop antenna including a rela 
tively thin flat supporting structure of substan 
tial area having conductors forming a loop sup 
ported by said structure substantially in a plane 
during use of said second antenna, a vacuum cup 
secured to said structure and adapted to quickly 
attachably and detachably secure the same to a 
surface in any one of a plurality of positions 
apart from said set and parallel to said surface 
and a flat flexible and foldable connecting mem 
ber formed of a web with spaced conductors 

insertion of the plug 37, the built-in loop 23 will secured near opposite edges thereof, said set being 
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provided with switch means for alternatively con 
necting said antennas to said set, said flexible con 
nector having one end connected to Said Second 
loop antenna and the other end provided with 
means insertable into said Switch means for Oper 
ating said switch to disconnect the antenna car 
ried by said set from said set and connect Said 
second antenna to said set. 

5. Radio apparatus for enhancing radio recep 
tion within a shielding structure having an open 
ing therein, which comprises, a portable receiv 
ing set and a loop antenna carried by said set and 
connected thereto for supplying signal energy to 
said set, a second loop antenna, including a rela 
tively thin flat supporting structure of substan 

3 
tial area having conductors forming a loop Sup 
ported by said structure substantially in a plane 
during use of said second antenna, a vacuum cup 
secured to said structure and adapted to quickly 
attachably and detachably secure the same to a 
surface in any one of a plurality of positions apart 
from said set and parallel to said surface and a 
flat flexible and foldable connecting member 
formed of a web with spaced conductors secured 
near opposite edges thereof, said connector hav 
ing one end connected to Said second loop antenna 
and means for connecting the same to Said Set 
at the other end. - 

EUGENE F. McDONALD, Jr. 


