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Watch: Case Co.; a corporation of Illinois
Application Septemiber 3, 1947, Serial No. 771 947

9 Claims. (CL 250-=14) -
1 : 2-

Th1s invéntion relates to & radio construction,
‘gnd more partlculally to a radio apparatis cofi-
struction utilizing a foldable loop antehna:

The' desirability of providing a radio apparatus
-Which is. completely enclosed in a cheést-like ¢ori-
er, preferably of metal, has long héen recog-

nized in the radio apparatus art, Suchk a radio )
apparatus construction is- particularly adapted to
Bé utilized in cértaini places where conventional
types of radio apparatus- construction héve not
Heretofore: been suitable; as for example on 2
- dressing' table; becdiise of the atmosphere created
by adjacent articles or becatise of esthetic pref-
érénces of the réom d¢eupant. For such use the .
- coritdiner whicH Houges the radio apparatus’ is rangement cannot be usSeq- I
‘preferably of metal which may be either plain cover for tha cover must y
-Surfaced or may be-décorated with an: rnamental *
-design; and s$aid container should completely
house the radio apparatus and should harmonize

“With' its surroundings.

Makmg such a- container of metal provideés an =
effective shield for the radio apparatus contaitied \ ‘ly to the réar of the contamer thereby
“therein; thereby resultmg in" improved operatioh shleldmg eﬁect from the ante _na )

of Stick radio: gpparatus:. Another advantage ob-
tamed through the use of a metal container is
ttich & contaitet p10V1des a more pleasm,=
appearance and fits- more tastefully in certam
suuoundrngs, as for example when- used- on* &
: dressing table as éarlier mentloned
However, the very fact that g metal container
has shielding characterlstlcs has, in thé past
mdde it undesirable for use in the mrcumstances
referred to'here, since it hias heretofore been mi'-
possrble to associate a built-in loop antennd w1th
-§iich & fadio apparatus construction. A loop an-
tennd is, of cotrse; desirablé in radio apparatis
of the type referied to here because first; the
“radio apparatus (except- of cotirse the 11ne cord
‘is preferably completely enclosed within thé' ¢on-

the cénta ner when the cover’ s closed A POT-
tiont f t e gmde_ means | ‘ »

tainer; and second, an' antenny which is not comi= -t "n
pact, but which must' be strung out- thr oughout the mple nd atural m vement of opemng the
4 considerable length presents an undesirable ,ap— lid not- onl i ] i1

pearance, and an inconvenience, in" such a ra io
apparatus; However if & loop antenna were
-mounted within' & nietal ¢ontainer during opera-—
tion, as may be' doiie with wooden or plastic con—
tainers, the metal container would shield the an-
tenna from incoming signals, thus’ rendermg the
“radio apparatus substantlally inoperative:

T have devised and am' here disclosing and
claiming an' 1mproved radio’ apparatus construc-
tion: comprlsmg 4 container having & body por—
tion with an open top within: whlch the radio’ ap-
paratus is mounted.. A-cover is prov1ded for -
ing sdid top to ericlose’ the radio apparatus and 5:
-the anténna: associated therewith; the' constric-
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similar to Figure 2 but with the cover in partially
open position; Figure 4 is a transverse section
similar to Figures 2 and 3, but with the cover
in open position; Figure 5 is an enlarged frag-
mentary longitudinal vertical section through a
portion of the apparatus in the position of Figure
2; Figure 6 is an enlarged fragmentary trans-
verse vertical section of a portion of the appara-
tus of Figure 2, the central portion of the ap-
paratus being broken away in Figure 6; Figure
7 is an enlarged plan view of the apparatus of
Figure 1 with the cover open; and. Figure 8 is
an enlarged front elevation, partly broken away,
of the apparatus of Figure.1 with the cover open,
part of the front of the container being broken
away to show underlying structure.

Referring now to the drawirigs, in Figure 1 a

container designated generally at 10 is adapted .

to house radio apparatus, as for example a radio

receiver, including- an antenna. The container 2

has a base portion f0a (Figures 2, 3 and 4); and
enclosed sides including ends 10b and 10c, a front
side 10d, and a rear side l0e. As shown best
in Figs. 3, 4 and 7, the container 10 has an open
top within which is mounted radio apparatus
in a manner to be hereafter described.

. The container 10 is fitted with a cover {1 which
preferably has outer dimensions the exact size
of the outer dimensions of the container so that
each edge of the cover is in the same vertical
plane as the associated side of the container.
Both the container and the cover are preferably,
though not necessarily, of metal, and either or
both may have thereon an ornamental design, al-
though no such design is illustrated here, the
ornamentation being no part of this invention.
~ Since the radio apparatus which is mounted
within the container is conventional except for

‘the antenna mounting, such radio apparatus will

be described only briefly here. A chassis mem-
ber 12 is mounted within the open top by means
of mounting screws I3 which cooperate with
brackets 14 extending inwardly from the con-
tainer sides, and this chassis member has a plu-
rality of openings therein as best illustrated in
Tigure 7. .Certain of these openings, as the open-
ings 120, may serve as ornamentation and as
ventilating openings; within another opening i2b
ihere may be mounted a conirol dial 15 which
may serve as .an on-off switch and volume con-
trol:.-within another opening 12c¢ there may be
mounted another control dial 16 which may serve
as a tuning dial and may operate a pointer asso-
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ciated with a tuning scale {1 which may be .

mounted within another opening (2d; and the
opening 12¢ in the chassis member i2 may house
a speaker. This speaker and other conventional
‘radio receiver parts as for example tubes, re-
sistors, coils, condensers, etc. may be mounted
‘within the container below the chassis member 12.

. A loop antenna 20 is associated with the radio
apparatus. This antenna is preferably mounted
within an insulating, non-metallic housing 20a
and.is connected to the radio apparatus by means
of leads 22 and 23 (Figure 8) which extend from
the antenna to the radio apparatus. The antenna
20 and the housing 20c will hereafter be referred
to as.a single unit, and it will be understood that
the term “antenna” includes both elements. A
‘line cord 24 shown only fragmentarily in Figures
2, 3 and 4 exiends into the housing and is con-
nected to radio apparatus therein in conventional
manner, the connections of the line cord and an-
tenna leads not being shown. The general con-
'struction.of my apparatus is completed by foot
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members 25 which are preferably of a yieldable
insulating material, as rubber, and which serve
to space the container 10 from the surface on
which it is resting. In order to provide adequate
air circulation within the container, I prefer to
space the base member 10a from the ends {0b
and i8¢ of said container and I provide brackets
or flanges 28 to support said base 10a with refer-
ence to the ends 18b and idec.

The antenna 20 is foldable and is mounted in
the top of the opening by means of a hinge 30.
This hinge is secured to the antenna by means
of screws 31 and is secured to the rear side 10e

- of the container i0, the hinge being set inwardly

from the plane of said rear side a sufficient dis-
tance to allow the cover 11 to fit into said plane
as shown most clearly in Figure 6. A hinge pin
32 provides an axis about which the antenna 20
may pivot as it folds and unfolds, and the an-
tenna is urged to-unfold to its vertical operative
position by means of springs 33 which surround
said hinge pin. :

The cover 1 is provided with an opening-and-
closing handle ila, and the cover is mounted
on the container in such manner that said cover
is movable by means of said handle from a front
horizontal position wherein it encloses the an-
tenna and radio apparatus to a rear vertical posi-
tion to provide access to the radio apparatus
controls, the antenna automatically unfolding to
its vertical operative position when the cover is
moved to its rear position. ,

To permit this movement the cover is con-
nected at each of its ends to the container by
means of a link 35. Since each of these links
and the mechanisms associated therewith are
similar, only one will be described in detail, and
it will be understood.that the link and operating
mechanisms at the opposite end of the confainer
are similar to those described in detail. Each of
the links 35 has one end pivotally connected to a
side (the ends 10b and I0c as illustrated) of the
container 18. 'This connection, designated at 36,
is near the center of said side and is preferably
located back of the vertical center line and below
the horizontal center lirie of said side as shown
best in Figures 2, 3 and 4. The other.end of
each of the links is pivotally connected to:the
cover 11 .adjacent-the front of said cover.

While any type of pivotal connection may be

‘made, I prefer a connection of the type shown

most clearly in Figures 5 and 6.. As illustrated
in such figures, a spring wire rod 37 extends
across the front end of the cover i, said wire
rod being turned at a right angle at each of
its ends, and the turned ends being drilled into
or otherwise fastened to the links 35. Adjacent
its center the spring wire rod 37 is formed into
a loop 27a, this loop being secured to the cover
{1 by means of a rivet {1b, as best shown in
Figures 6 and 7. Near the ends of the cover
the rod 37 passes through journals 38, as shown
in Figure 5. When initially formed, the ends of
the rod are turned at a right angle to the plane
of the looped portion 37a, so that a torsion or
force is exerted when the rod is twisted from
this initial position. As may be seen by a com-
parison of Figures 2, 3 and 4, the angle between
the links 35 and the cover il is smaller when
the cover is in either its closed horizontal posi-
tion of Figure 2 or its open vertical position of
Figure 4 than when it is in any infermediate
position, as shown in- Figure 3. Consequently,
the turned ends of the rod 37 are twisted farther

75 from their right angle position with respect fo
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the plane of the loop 3o when the cover is in
an intermediate position than when it is in either
of its terminal positions, and the torsion spring
comprising the rod 37 exerts a force to maintain

said cover in either of said horizontal or vertical .

positions and at the same time to hold the cover
in a snug relationship to the rear wall 8¢ of the
body of the eontainer when the cover is open,
Another wire rod 48 is rotatably mounted on
the container (8 adjacent the rear thereof, this
rod 48 being mounted in said top and spaced in-
wardly from the rear side {0e, brackets 4! (Fig-
ure 6) holding said rod within the open top.
The ends of the rod 40 are offset, being formed
‘with a double turn of crank shape as best illus-
trated at 40a in Figure 5, and the sides of the
.cover Il are formed with a sguide channel or
flange thereon. Rod 48 thus comprises a guide
member which slidably engages the channels i4b,
and the offset portion 47a of the guide member
is shiftable from a normal position within the
confines of the container to a rear position out-
side the rear side I8¢ of said container as the
cover is moved to its rear position. Slots may
‘be provided in the top of the rear side of the
container to receive the shiftable portion of the
-guide member,
;- It will be obvious that, since the cover “walks”
or moves back as it is swung into its vertical back

position, and since the antenna 29 is urged into-

its vertical position by the springs 38, the “walk-
ing” or rearward movement of the cover would
normally be prevented by the antenna housing
which would catch on the downwardly extending
front portion of the cover. In order to prevent
this, I provide a member adapted to engage the
antenna cover and to hold such cover in hori-
zontal folded or inoperative position during a
portion of the movement of the cover until the
downwardly extending front portion of the cover
clears the forward edse of the antenna. This
member comprises a spring 42 which is carried
by said cover adjacent the rear center portion
thereof.

In order to turn the set on and off (. e., to
render its power supply and tubes operative or
inoperative), I have provided, in the particular
embodiment illustrated, a snap-switeh 45 mount-
ed on one side of the radio chassis 48. This
is wired into the current supply lead in conven-
tional manner; and is, in the form shown, a nor-
mally open switch, as by being spring-biased
open. The switch is actuated by a vertically
movable plunger 45a, so that depressing the
plunger turns the switch on and releasing the
plunger permits it to return to off position. In
order to operate the plunger I provide a brackst
47 on the link 35 on the side of the case adjacent
the switch, with a horizontally extending portion
adapted to contact the top of the plunger and
depress it, to turn the set on, when the link and
lid are moved to fully open position.

The operation of the device as the cover is
moved from closed to open position is illustrated
in Figures 2, 3 and 4. In Figure 2 the cover is
closed, the spring 42 holds the antenna 20 in
its folded or horizontal position, and the switch
45 ig in its off position. As may be seen in said
figure, the radio apparatus including the loon
antenna is completely enclosed within the con-
tainer. In Figure 3 the cover 1 has been par-
tially opened. The “walking” or rearward move-
ment of the cover is clearly -illustrated in this
figure and it is shown how the offset portion
40c of the guide member 40 has shifted so that
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the cover may pivot around the top edge of the
rear side l0e of the container. The spring 42
has held the antenna 20 in its folded position
until the cover moved a sufficient distance to
clear the forward edge of the antenna. In Figure
4 the cover has been completely opened and the
antenna has unfolded to its operative position;
and ‘the bracket 47 has engaged and depressed
the plunger 45a to turn the set on. This figure
and Figure 8 illustrate clearly the final or open
position of the cover in which any shielding
effects upon the antenna are minimized or com-
pletely eliminated. In the event it is desired
to close the cover, the handle {{e may be grasped
and the cover pulled into its closed position.
Closing the cover automatically folds the antenna
to its horizontal or inoperative position.

While I have shown and described certain em-
bodiments of my invention, it is to be under-
stood that it is capable of many modifications.
Changes, therefore, in the construction and ar-
rangement may be made without departing from
the spirit and scope of the invention ag disclosed
in the appended claims.

I claim: -

1. Apparatus of the character described, in-
cluding: a container having s base portion, en-
closed sides and an open top; radio apparatus in
said container, said dpparatus including a
switch; a loop antenna connected to said radio
apparatus, said antenna being foldable between
operative and inoperative positions; a cover for
closing said top to enclose said radio apparatus
and antenna; a straight link member having one
end movably connected to g side of said container
and the cther end movably connected to said
cover adjacent the front thereof; a guide arrange-
ment slidably connecting said cover to said con-
tainer adjacent the rear thereof, said cover being
movable from a front horizontal position to a
rear vertical position to provide access to said
radio apparatus, said antenna unfolding to op-
erative position when said cover is moved to its
rear vertical position; and actuating means for
said switch moved by said link.

2. Apparatus of the character described, in-
cluding: a metal container having g base portion,
enclosed sides and an open top; radio apparatus
in said container; a lcop antenna connected to
said radio apparatus, said antenna being foldable
between a vertical operative position and g hori-
zontal inoperative position; spring operated ap-
paratus normally urging said antenna into op-
ergtive position; a cover for closing said top to
enclose said radic apparatus and antenna; a link
member having one end pivotally connected to a
side of said container and the other end pivotally
connected to said cover adjacent the front there-
of, said last mentioned connection including a
torsion spring; a guide arrangement slidably con-
necting said cover to said container adjacent the
rear thereof, said cover being movable from- a
front horizontal position to a rear vertical posi-
tion to provide access to said radio apparatus,
and said torsion spring exerting a force to main-
tain said cover in either of said positions, said
antenna unfolding fto operative position when
said cover is moved to its rear vertical position;
and a member on said cover for hcelding said
antenna in horizontal position during the initial
opening movement of said cover,

3. Apparatus of the character described, in-
cluding: a container having a base portion, en-
closed sides and an open top; radio apparatus in
said container, such radio apparatus including a
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-gwitch ahd having controls accessible from said
top; & loop antenna connected to said radio ap-
paratus, said antenna being foldable between a
vertical operative position and a horizontal in-
operative position; spring operated apparatus
normally urging said antenna into operative po-
sition; a cover for closing said tob to enclose sald
radio apparatus angd antenna, said cover having
a guide channel thereon; a straight link member
having one end movably connected to a side of
said container and the other end movably con-
nected to said cover adjacent the front thereof; a
guide member mounted on said container ad-
jacent the rear thereof and slidably engaging said
channel, said cover being movable from a front
‘horizonsal position wherein said iink is concealed
within said container to a rear vertical position
to provide access to said controls wherein said
‘link eéxtends through seid open top, said antenna
ynfolding to operative position when said cover
is moved to its rear vertical position; and actuat-
ing means for said switch movable in accordance
. with movement of said top.

4. Apparatus of the character described, in-
cluding: a container having a base portion, en-
closed ends and front and rear sides and en open
‘top; radio apparatus in said container, such
radio apparatus having conirols accessible from
said top; & loop antenna connected to said radio
apparatus, said antenna being foldable between a
vertical operative position and a horizontal in-
operative position; spring operated apparatus
normally urging said antenna into operative
position; a cover for cloging said top to enclose
said radio apparatus and auntennsa, said cover
having a guide channel thereon; a link member
having one end movably connected to an end of
said container and the other end movably con-
nected to said cover adjacent the front thereof;
a guide member mounted on said container ad-
jacent the rear thereof and slidably engaging
said channel, said member being mounted in said
top and spaced inwardly from said rear side and
having a portion shiftable to a rear position out-
side said rear side, said cover peing movable from
-5 front horizontal position to a rear vertical posi-
tion to provide access to said controls, said
antenna unfolding to operative position when said
cover is moved to its rear vertical position,

5. Apparatus of the character described, in-
cluding: a metal container having a base portion,
enclosed sides and an open ¥cp; radio apparatus
in said container, such radio apparatus having
controls accessible from said top; a lcop antenna
conpected to said radic apparatus, said antenna
being foldable hetween a vertical operative posi-
tion and & horizontal inoperative position; spring
operated apparatus normally urging said antenna
into operative position; a cover for closing said
top to enclose said radio apparatus and antenna,
said cover having a guide channel thereon; g link
‘member having one end pivotally connected to a
side of said container back of the vertical center
line and below the horizontal center line of said
side, and having the other end pivotally con-
‘nected to said cover adjacent the front thereof;
and & guide member mounted on said container
adjacent the rear thereof and slidably engaging
said channel, said cover being movable from a
front horizontal position wherein said link is con-
cealed within said container to a rear vertical
position to provide access to said controls where-
in said link extends through said open top, said
antenna unfolding to operative position when
said cover is moved to its rear vertical position.
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" 8. Apparatus of the character claimed il claim
5, wherein the connection between said link
member and said cover includes a torsion spring
which exerts a force to maintain said cover in
either of said horizontal and vertical positions. -

7. Apparatus of the character described, in-
cluding: a metal container having a base portion,
enclosed sides and an open top; radio apparatus
in said container, such radio apparatus having
controls accessible from said top; a loop antenna
connected to said radio apparatus, said antenna
being foldable between a vertical operative posi-
tion and a horizontal inoperative position; spring
operated apparatus normally urging said antenna
into operative position; & cover for closing said
top to enclose said radio apparatus and antenna,
said cover having a guide channel thereon; -a
straight link member having one end pivotally

.connected to a side of said container back of the

vertical center line and below the horizontal cen-

‘ter line of said side, and having the other end

pivotally connected to said cover adjacent the
front thereof; a guide member mounted on said
container adjacent the rear thereof and slidably
engaging said channel, said cover being movable
from a front horizontal position tc a rear vertical
position to provide access to said controls, said
antenna unfolding to operative position when
said cover is moved to its rear vertical position;
and a member adapted to engage said antenna,
said member holding said antenna in folded posi-
tion during a portion of the movement of said
cover.

8. Apparatus of the character described, in-
cluding: a metal container having a base portion,
enclosed ends and front and rear sides, and an
open top; radio apparatus in said container, such
radio apparatus having controls accessible from
said top; a loop antenna connected to said radio
apparatus, said antenna being fcldable between
a vertical operative position and a horizontal in-
operative position; a spring urging said antenna
into operative position; a cover for closing said
top to enclose said radio apparatus and antenna,
said cover having a guide channel thereon; a link
member having one end pivotally connected to

"an end of said container back of the vertical cen-

ter line and below the horizontal center line of
said end, and having the other end pivotally con-
nected to said cover adjacent the front thereof;
s guide member mounted on said container ad-
jacent the rear thereof and slidably engaging said
channel, said member being mounted in said top
and spaced inwardly from said rear side and hav-
ing an offset portion shiftable to a rear position
outside said rear side, said cover being movable
from a front horizontal position to a rear vertical
position to provide access to said confrols, and
said antenna unfolding to operative position when
said cover is moved to its rear position; and-a
spring member carried by said cover and adapted
to engage said antenna, said member holding said
antenna in folded position during a portion of
the movement of said cover. '

9. Apparatus of the character claimed in claim
8, wherein said radic apparatus includes a nor-
mally open switch at one side thereof and where-
in a member carried by said link is adapted to
engage g portion of said switch and cause it to
close when said link member is moved to rear-
most position upon opening of said top.

DAVID M. KING.

(References on following page)



2,545,059

9
_ REFERENCES CITED Number
The following references are ‘of record in the g’ggg’?gg
file of this patent: ) 2,315,315
UNITED STATES PATENTS 5 2’323,093
Number Name © Date 2,338,471
521,957 Hayes - June 26, 1894 2,385,364
802,979 English o _____ Oct. 31, 1905
945,014 Boyer . _____ Jan, 4, 1910
999,207  Clark ______________. Aug. 1, 1911 jp Number
1,940,259  Lindemann et al. ____ Dec. 19, 1933 806,180

2,013,421 Papworth .. __..____ Sept. 3, 1935

10

Name Date
Schnell .o _ July 29, 1941
Bentley e Deec. 30, 1941
Cairnes - o__——___._ Mar, 30, 1943
Levin oo ____ June 29, 1943
Walters et al. .______ Jan. 4, 1944
Larson - ocee Sept. 25, 1945
FOREIGN PATENTS

Country Date
France . __._.__ Sept. 21, 1936




