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4 Claims.

This invention relates to radio receivers and
more particularly to circuits and antenna struc-
ture for radio receivers -designed for short wave
reception or-for reception in both the broadcast
band ‘and -short wave bands.

The invention has particular -application to
radio receivers of the -portable type having self-
contained ‘batteries but may be employed with
any type of receiver. In its most specific aspect
the invention relates to-apparatus for enhancing
the reception .of signals hy ‘a receiver positioned
within -a shielding structure such as an automo-
- bile, airplane, train, ship, etc. provided with win-
dows or other openings.

Such radio receivers have: been provided Wlth
loop antennas. connected to the input circuit of
the set by a flexible connector, the antenna hav-
ing vacuum cup or other suitable means for
quickly attachably and detachably, securing the

antenna to.a supporting surface such as the glass -

of a window so that the antenna was positioned
to receive signal energy even when the set was
positioned within a shielding structure. ILoop
antennas have proved -effective for the broadcast
band but have not proved effective for higher fre-
quency bands such as the higher frequency short
wave bands used for short wave broadcasting. In
accordance with the present invention an an-
tenna particularly adapted for short wave recep-
tion may be connected to the set by a single flex-
ible connector so as to enable the antenna to be
positioned adjacent an opening in a shielding
structure. This antenna may likewise be pro-
vided with means for quickly attachably or de-

tachably securing the same to a supporting sur- .,
face and is .of the capacity type, which capacity

cooperates with a funing inductance carried by
the set and the capacity -of a tuning condenser
for tuning the input circuit of the set to the de-
sired signal frequency.

It is therefore an-object of the invention to
provide an improved antenma and circuit therefor
for enhancing reception of 1a.d10 signals in short
wave bands.

Another object of the invention is to p10v1de

an improved antenna structure for enhancing .

radio signal reception in short wave bands by a
radio receiver positioned within a -shielding
structure having an opening therein.

A further object of the invention is to provide a
portable radio receiver with a plurality of an-
tennas capable .of being selectively connected to
the input.circuit of the set through flexible con-
nectors so that an antenna suitable for a desired

‘frequency ‘band may be positioned apart from :

the set but connected thereto 50 as to enhance

* reception of the desired signal frequency.
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Other:objects and advantages of the invention:
will appear. in the following description -of pre-
ferred embodiments of the invention shown in,
the attached drawings of which
- Fig. 1 is a schematic diagram .of a -circuit by
which anténnas may be selectively .connected to
the input circuit of the set;

Fig. 2 is a view similar to Fig. 1 showing a
modified connection;

Fig. 3 is an elevation of a preferred type of
antenna for short wave reception;.

Fig. 4 is a sectional view of the antenna of Fig.
3 taken on the line 4—4 of Fig. 3;

~ Fig. 5is an elevatlon of a modlﬁed ferm of an-
tenna:

Fig. 6 is a. sectlonal VJEW taken on the line 8——6
of Fig. 5;

Fig. 7.is an-elevation of a furt.ber modlﬁed form
of antenna;

Fig.-8 is 2 sectional view taken on the line 8—8
of Fig, T;

Fig. 9 is an elevatlon of another modified fmm
of antenna;

Pig. 10 is a sectmnal view taken on the line
{0—10 of Fig. 9;

Fig. 11 is a sectiona.l view taken on the line

{1—I I of Fig, 9;

Fig. 12 is an elevatlon of a stlll fmther modi-

" fled form of antenna;
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Fig. .13 is a sectional view taken on the lme
13—13 of Fig. 12;

Fig. 14 is an end v1ew of a portable radio set
with part of the casing broken away to show one
way of supporting a plurahty of antennas in the
set; :

Fig. 15 isan elevatlon of .a loop antenna partic-
ularly suitable for broadcasting reception;

Fig. 16 is a sectional view -on the line 16—16
of Fig. 16; and

Fig. 17:is a schematlc diagram. of a connection
enabling a loop -antenna to be employed both for
reception of signals in the broadcast band and for
reception of signals in a higher frequency band,

Referring more particularly to the.drawings,
the antenna 10 of Fig. 1 may be any of the an-
tennas of Figs. 3 to 13, inclusive, whereas the
antenna {1 may be the. loop antenna of Figs. 15
and 16 or a similar loop antenna. Signal energy .
may be fed selectively from either of the anten-

nas 10 and 11 to the control-grid 12 of the input
.tube 18 of the receiving set, which tube is shown

as, the pentode. type usually employed for radio
frequency amplification but which may be any




2

other type employed for the input tube of a
radio receiver such as a pentagrid converter or
mixer. A single-pole double-throw switch {4
may be operated by the usual band switching
devices (not shown) of the radio set and with
its central contact 15 in its upper position the
loop antenna {1 is connected across a tuning
condenser 16 to form a parallel tuning circuit
which in turn is connected across the control
grid 12 and the cathode I7 of the tube I3 through
a coupling condenser {8, the coupling condenser
18 being employed to enable an A. V. C. voltage
to be applied to the grid 12 through a resistor
19. The loop antenna {1 is constructed so that
its inductance cooperates with the capacity of
the condenser 16 to tune the parallel tuning cir=
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ber 34. A rubber vacuum cup 36 may be riveted
or otherwise secured through the various mem-
bers of the antenna and serve as a connector
for connecting a flexible conductor 38 to the
metal member 34, Instead of employing a metal
place, a grid of conductors 40 may be positioned
between insulating members 41 and 42 as shown
in Figs. 7 and 8. The conductors 40 may be
connected at their midpoints to a common con-
ductor 43 which forms the lead-in for the an-
tenna. The antenna of Fig. 7 may be provided
with a plurality of vacuum cups 44 for securing
the same to a supporting surface.

The antenna of Figs. 9, 10 and 11 may com-
prise an insulating structure 46 in the form of

& ring with a conductor 47 extending around

cuit including the loop antenna If and the.con-

denser 16 to a desired frequency in the broad-
cast band. ’ :

When the contact 15 of the switch 14 is in
its lIower position the antenna 10 is connected to
one terminal of a parallel tuning circuit includ-
ing an inductance 21 and the condenser {6. The
value of the inductance 21 is such that it coop-
erates with the capacity of the condenser 1§ and
the antenna 10 to tune the input circuit to a
desired frequency in a short wave band. It will
be apparent that either the condenser {6 or the
inductance 2! may be variable and that a plu-
rality of inductances 21 or condensers 16 with
suitable switching arrangements may be pro-
vided to adapt the set for reception upon a
plurality of short wave bands and that s plu-
rality of antennas 10 may also be employed for
the same purpose. .

In Fig. 2 is shown a modified circuit in which
the antenna 10 is inductively coupled to an in-

cuctance 23 by means of a coil 24 in series with

the antenna (0. Otherwise the circuit is the
same as the circuit of Fig. 1. The coil 24 is
loosely coupled to the inductance 28 so that the
tuning circuit including the inductance 23 and
the condenser 16 is more nearly independent of
variations in effective capacity of the antenna,
such as those due to the body capacity of the
user of the set or grounded conductors in the
vicinity of the antenna 10.

The antenna 10 may have a variety of con-
structions. A preferred construction is shown in
PFig. 3 in which the antenna includes a con-
ductor 27 positioned within a horseshoe shaped
insulating structure 28 which may be of card-
board, fiber or plastic material and which may
be transparent, if desired. A lead-in 29 in the
form of an insulated flexible conductor may be
connected to the conductor 27 at 30 and ‘the
insulating structure 28 may be provided with a
vacuum cup 3! providing for quickly attaching
the antenna to a supporting surface or detach-
ing the antenna from said surface. This con-
struction minimizes obstruction to vision if the
antenna is placed upon the transparent material
closing a window in a shielding structure such
as the window or windshield of an automobile
or airplane,

A modified structure is shown in Pigs. 5 and 6
which may include an insulating plate 33 to
which is attached a metal plate 34 covered by
another insulating member 85. The insulating
plate 33 may be of any suitable insulating mate-
rial and the metal plate 34 may be of thin sheet
metal or foil. One of the insulating members
33 or 35 may be of sufficient strength to impart
‘rigidity to the antenna structure and the other
merely a thin insulating covering for the mem-
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approximately three sides of the ring. The lead-
in conductor 48 may be connected to the mid-
point 49 of the conductor 47 and the insulating
structure 46 may be provided with a plurality of
vacuum cups 50 hinged thereto by means of
hinges 51 so that the antenna may be attached
to a supporting surface and positioned at a
desired angle to the surface. The antenna of
Figs. 9, 10 and 11 also minimizes obstruction to
vision if the antenna is positioned upon a trans-
parent panel. The antenna of Figs. 12 and 13
may comprise sheets of insulating member 53
with conductors 54 extending diagonally there-
across and connected together at the midpoints
55. One of the conductors 54 may extend from
the antenna in the form of a lead-in 56 for con-
rection to the radio set and the antenna may be -
provided with a vacuum cup 57 for securing the
same to a supporting surface.

The structure of a portable radio receiver set
illustrated in Fig. 14 shows how a plurality of
antenna may be supported in such a set. For
example, the set 59 may be provided with g rear
closure 60 hinged to the main casing of the set
at 61. An antenna 10 for short wave reception
and an antenna (! for broadcast reception may
be held in the closure member 60 by means of
pivoted holding members 62. As shown in Figs.
15 and 16, the antenna Il may include insulat-
ing members 64'and 65 in the form of a ring and
a coiled conductor 66 may be positioned between
the members 64 and 65 to form a loop antenna,
the ends of the loop extending from the antenna
and being supported in the edges of a flexible
fabric member 67 to form a connection to the
set.

It is noted that in Fig. 14, the capacity an-
tenna (0 is carried by the portable set 59 and
has a relatively large confined area and relatively
small linear dimensions, the confined area of
the capacity antenna {0 being comparable to
the size of the portable set 59. By “confined
area” of the capacity antenna 10 it is understood
that I mean that area confined within the outer-
most edges of the metal forming the capacity
antenna. That is, in the capacity antenna shown
in Fig. 9 such confined area is substantially
equal to the area confined within or bounded by
the insulating structure 46.

In Fig. 17 is shown a circuit for employing a
loop antenna such as the antenna 11 of Figs. 15
and 16 for both reception in a broadcast band
and in a higher frequency band. A two-pole
double-throw switch 70 may be employed to con-
nect the loop antenna across the tuning con-
denser 16 when the central contacts TI and 12
are in their lower position for operation of the
antenna Il as a loop antenna. With this con-
nection the inductance of the antenna (1 in co-
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operation with the capacity of the condenser 16
forms a parallel tuning circuit for tuning to a
desired frequency in the broadcast band.

When the contacts T1 and 12-of the switch 70

are in their upper position, the loop of the an-
tenna i1 is short-circuited and both of its termi-
nals are connected to one terminal of a parallel
tuning circuit including the inductance 21 and
" the condenser I6 so that the antenna (1 func-
tions as a capacity type antenna. It has been
found that this circuit may be employed for
medium frequency bands above the broadecast
band. The antennas of Figs. 3 to 13 are preferred
for short wave reception. when the set is posi-
tioned within a shielding structure when an an-
tenna such as those shown in Figs. 3 to 13 is
positioned adjacent an opening in the shielding
structure. It will thus be seen that I have pro-
vided an antenna structure and receiving sys-
tem enabling a portable or other type of radio
receiver to be employed under adverse condi-

tions for reception, for receiving short wave sig-’

nals as well as both broadcast signals and short
wave signals.

While I have disclosed the preferred embodi-
ments of my invention, it is understood that the
details thereof may be varied within the scope
of the following claims.

I claim:

1. In a portable radio receiving set of such :

size to be conveniently carried by a person
and provided with a self contained capacity an-
tenna and operative under normal conditions to
receive radio signals, the improvement which
comprises means for enhancing reception of said
signals under abnormal conditions when said
set is positioned within a shielding structure
having an opening therein, said means compris-
ing an elongated flexible member electrically
connecting said capacity antenna to said set, and
means provided on said capacity antenna con-
structed and arranged for quickly attachably
and detachably securing the same to a surface
in any one-of a plurality of positions relative to
said opening and apart from said set, said capac-
ity antenna having a large confined area rela-
tive to its largest linear dimension and com-
parable to the surface area of a side of said set,
said capacity antenna being arranged to be
placed entirely within the confines of said open-
ing in the shielded structure such that ele-
mental parts of said antenna are near the center
of said openhing where signal reception is
optimum.

2. In g portable radio receiving set of such size
to be conveniently carried by a person and pro-
vided with a self contained capacity antenna and
operative under normal conditions to receive radio
signals, the improvement which comprises means
for enhancing reception of said signals under
abnormal conditions when said set is positioned
within a shielding structure having an opening
therein, said means‘compri‘si‘ng an elongated flex-
ible member electrically connecting said capacity
antenna to said set and vacuum cups carried by
said capacity antenna for quickly attachably and
detachably securing the same to surfaces, includ-
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ing vertical surfaces, in any one of a plurality of
positions relative to said opening and apart from
said set, said capacity antenna having a large
confined area relative to.its largest linear dimen-
sion and comparable to the surface area. of a side
of said set, said capacity antenna being arranged
to be placed entirely within the confines of sald
opening such that elemental parts of said an-
tenna are near the center of said opening in the
shielded structure where signal reception is opti-
mum. .

3. In a portable radio recelving set of such size
to be conveniently carried by a person and pro-
vided with a self contained capacity antenna and
operative under normal conditions to receive
radio signals, the improvement which comptises
means for enhancing reception of said signals
under abnormal conditions when said set is posi-
tioned within a shielding structure having an
opening therein, said means comprising an elon-
gated flexible member electrically connecting said
capacity antenna to said set, and means provided
on said antenna constructed and arranged for
quickly attachably and detachably securing the
same to a surface in any one of a plurality of
positions relative to said opening and apart from
said set, said antenna including an insulating
plate with a capacity plate secured thereto and
movable as a unit therewith, said capacity plate

‘having a largé confined area relative to its larg-

est linear dimension and comparable to the sur-
face area of a side of said set, said capacity plate
being arranged to be placed entirely within the.
confines of said opening such that elemental
parts of such capacity plate are near the center
of said opening in the shielded structure where
signal reception is optimum.

4. In s portable radio receiving set of such size
to be conveniently carried by a person and pro-
vided with a self contained capacity antenna and
operative under normal conditions  to receive
radio signals, the improvement which comprises

. means for enhancing reception of said signals

Hu

. under abnormal conditions when said set is posi-

tioned within a shielding structure having an
opening therein, said means comprising an elon-
gated flexible member electrically connecting said
antenna to said set, and means provided on said
capacity antenna constructed and arranged for

, quickly attachably and detachably securing the

same to a surface in any one of a plurality of
positions relative to said opening and apart from
said set, said antenna including an insulating
plate secured thereto, said insulating plate hav-
ing a plurality of vacuum cups secured thereto to
constitute said means constructed and arranged
for quickly attachably and detachably securing
the same to said surface, said capacity plate hav-
ing a large confined area relative to its largest
linear dimension and comparable to the surface
area of a side of said set, said capacity plate being
arranged to be placed entirely within the con-
fines of said opening such that elemental parts of
such capacity plate are near the center -of said
opening in the shielded structure where signal
reception is optimum.
EUGENE F. McDONALD, Jr.




