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RADIO CIRCUIT CONTROL

Application filed March 5,

This invention relates to radio or other
wireless means of transmitting and receiving
intelligence and seeks to provide in general
an improved method of selecting a prede-
5 termined wave length upon which the energy
is to be transmitted or received.

In general, it is the aim of this invention
to provide for a radio receiving apparatus a
novel arrangement of tunable elements and

11 extremely simple means for tuning these ele-

ments to any predetermined wave lengths,
without requiring any particular knowledge
of the use and operation of the mechanism
by the operator.

It is also broadly the object of this inven-
tion to provide means adapted in its applica-
tion to radio reception devices to intercept
at all times a signal on a particular wave
length by the mere application to a particular

©5 type of movable elements a key or key card

of predetermined characteristics.

Among the objects of this invention it is
aimed to provide a novel form of tuning
mechanism in association with general radio
3 reception apparatus whereby the selection of
any particular signal being transmitted at a
particular wave length may be carried out
by the application of a key card to the tuning
element, which is constructed se as to always

52 tune the tunable elements to the same wave

length.

It is a further object of this invention to
previde mechanism of the type described
generally above which has no moving parts

> and which does not require a series of manual

operations to effect its adjustment.

A still further object of this invention is
the provision of apparatus adapted to tune
radio circuits to any desired wave length

i without requiring any element of human skill

in the tuning operations.

Another object of this invention is to pro-
vide radio reception apparatus with my novel
form of tuning mechanism, which is operated

+* oradjusted by means of a system of key cards

or perforated plate members.

A still further object of this invention is to
provide a method of tuning which is carried
out by the simple selection of a key card or

b: plate member from a group of differently

1927. Serial No. 173,093.

constructed cards or members and associa-
tion with a tunable element of a radio cir-
cuit which render the circuits selective for
the particular wave length represented by
the construction of the card or member.

A still further object of this invention is to
provide radio reception apparatus employ-
ing the features described above and dis-
closing the tunable element as a bank of con-
densers constructed in a particular manner
and associated with the rest of the equipment
to provide a rapid and accurate arrangement
for tuning the apparatus upon the applica-
tion of a key card.

Further objects of this invention comprise
novel features of construction of such appa-
ratus as will be more fully described herein-
after. v

This application is a. continuation in part
of my copending application, Ser. No.
144,039, filed Oct. 25, 1926, which is now
abandoned.

This invention resides substantially in the
construction, combination, arrangement and
relative location of parts as will appear more
fully hereinafter.

Referring to the drawines in which the
same reference numerals will be used where
possible in the different views to indicate the
same or similar parts,

Figure 1 represents a cross-sectional view
of my device, embodying the broad prin-
ciples of my invention, showing it associated
with radio apparatus, which has heen dis-
closed diagrammatically.

Figure 2 is a side elevational view of a key
card employed in my invention.

Figure 3 represents a top plan view of a

radio receiving set to which the principles .

of my invention have been applied showing
the parts within a casing having a cover
shown raised in this view.

Figure 4 is a vertical cross sectional view
taken on the line 4—4 of Fig. 8 looking in
the direction of the arrows giving further
illustration of my invention.

Figure 5 is a bottom plan view of the de-
vice of Figs. 3 and 4.

Figure 6 is a vertical cross sectional view
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ta,ken on the line 6—6 of 1"10 8 looking in

- the dlrectlon of the arrows.

Tigure 7 is an enlarged cross sectional view
of a portion of Flcrure 6 showing the rela-

- tive arrangement of the spring ﬁncrels, con-

denser units and key cards.

Figure 8 is an enlarged side elevational
view of one of the supportmo rods for the
condenser unit showing how the condenser
plates are assembled and held together.

Figure 9isan enlarged detailed view show-
ing the relative arrqnoement of the spring
ﬁnoers condenser plates and key cards.

Floure 10 is an enlarged perspective view
of the spring fingers and their mounting.

Figure 11 shows an enlarged elevational
view partly in cross section of the method of
mounting the plates of the modified form of
condenser unit taken on the line 11—11 of
Fig. 12.

Flvure 12isaside elevat1onal view showing.

more clearly this method of mounting.

Figure 13 is an end elevational view of the
modified conidenser unit showing the method
of supporting the parts.

Figure 14 is a top plan view of the ar-
1an<rement of Tig. 13.

Flrrures 15,16, “and 16 show various forms
of key cards..

Figure 17 1s-a cross sectlon‘d view of the
key card slot device showing the method of
mounting the spring ﬁnoers.

Flgure 18 shows the circuit arrangement of
the apparatus disclosed by me.

Figure 19 is a plan view of the detector:tube
socket, grid condenser, grid leak and trans-
former.

Figure20 i 1s an enlarged bottom plan view

of the slot forming members showing the
spring fingers. :
Figure 21 is a top plan view somewhat
enlarged of the slot forming members.
Flome 99 is a side elevational view of one

‘form of: condenser plate, and:
Figure 23 is a vertical-cross se‘ctlonal view-

taken on the line 23—23.0f B Figure .22 look-

- ing in the direction of the arrows..

The ‘present common p,.actlce in tuning
radio circuits: whether they be of the send-
ing or receiving type is to provide adjust-
‘lble inductances or condensers for tuning one
circuit to resonance with respect to another
This requires a number of moving parts
which must be constructed with considerable
accuracy in order to provide sharp tuning.
As soon as these parts begin to wear. the
apparatus does not fanetion properly, and
the circuits cannot be properly tuned with
respectito each other.
vised a novel form of apb'u'auus for adjust-
ing either tuning inductances or tuz 1ing con-
densers which has no relatively moving parts
as they are known, and therefore, the circu 1ts

_may always be tuned to resonance:

T have also provided by reason of the con-

springs Wlth

! hfwe ‘therefore, de--
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structions used by me a means which is par-.

ticularly adapted for use in connection with

the secret transmission and reception of ra- -

dio -intelligence. After the apparatus has

been described its particular adaption to se-

cret signalling will be pointed out.

Referring to Figure 1, T have shown one
form of apparatus, embodying the princi-
ples of my invention. A suitable supporting
plate 1 of insulating material is provided in
which are secured a number of condenser
plates 6 supported apart from each other and
having their upper edges lying in the plane
of Lhe platroun 10, comprising patt of the
support 1. A suitable metallic bracket 6
depends from the support 1 and provides
means for: positioning the lower ends of a
second series of condenser plates 5 which-are
interleaved with the first set. The upper
edges of these plates are mounted in slots in
the support 1.

A plate member 4 is shown having a plu-
rality: of recesses 9 within which are se-
cured a number of springs 9¢. - These springs

‘extend beyond the surface of the plate mem-

ber. 4.

0

50

e
<

When T speal of 2 key card; I intend to '

cover: all’ possible forms of a controlling
member for adjusting the tuning: elements.

I intend to include under this term for in-
stance a plate member-or key card, such as
cards of the type shown in Floures 2; 15,
16and 16a. Talso comﬁemm 1te us'nb arend.
Iess tape having a series of holes or - notches
therein,. or even a series of conducting por-
tions forming a part thereof. T will for the
sake of brevity refer both in the specifica-
tion and claims to these 1nemb°rs S & keV
card:

All of the springs on the plwte meniber 4
are electrically connected together and to the
cable 10a, which is- connected to one terminal

of the sbcondary of the tuning inductance 2.

The other terminal of this inductance is con-
nected by the wire 105" to the metallic frame
6”. The primary of the tuning inductance 2
is  connected in the well: known manner to
the antenna system by means of the wires
marked “input”. The pins 11 on the support
1 are adapted to be received by holes in the
plate member 4, so as to correctly align the
their - respective condenser

plates A key card 71is shown haviz 12 @ num-

ber of'ho‘es 8 therein. When the ke} card -

is-placed on the platform 10 and centered
upon the pins 11 and the plate member 4
placed over it, the springs adjacent Lhe holes

iuy

..,
-
[

in the key- card will extend therethrough

fmd make contact with the adjacent phtes

t-will be-evident then that the particular
Lapamty,value of the-condenser which is to
be used will depend upon the number and
arrangement of holesin the key card, since
these holes control the contact of the springs
within the plaues For each par ticular wave

1
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length to which the secondary is to be tuned,
there will be a single key card having the
correct perforations to provide suflicient ca-
pacity to tune the circuit to this wave length.
‘The output of the secondary is shown con-
nected to a diagrammatic iilustration of a
detector and amplifier device having the out-
put terminals marked “output” in the draw-
ings.

It is evident that the particular type of
apparatus and circuit used is entirely inde-
pendent of the tuning device which I have
disclosed and I have, therefore, merely illus-
trated these parts diagrammetically to show
their association with the tuning devices.
One form of key card is shown in Figure 2
and comprises a thin plate or card member
12 of any form of insulating material. Near
one edge of the card is shown a plurality of
holes 8 and at each end is shown a hole 13
through which the centering pins 11 pass.
It will be evident that for each card as stated
above, there will be a definite number of per-
Kach card then represenis a
particular wave length, and in the modern
broadcasting systems will represent a par-
ticular station. I have indicated this by the
letters WOR.

I may point out now that while I have
particularly shown my device as applied to
receiving apparatus it will be evident that
it is equally well adapted for the adjustment
of sending apparatus and I intend that my
broad claim shall cover both.

In Figure 3 T have shown a complete radio
recelving set to which my invention hag been
applied. A suitable container or cabinet is
shown at 15 provided with a cover 16 hinged-
ly attached thereto by means of the hinge
14, DMounted within this cabinet is a U-
shaped metal container 17. This container
is intended as a shield for the various parts
of the device, and comprises the sections A,
B, G, D, and E. Tach section is provided
with a cover which extends half way across
as shown at 18, 19, 20 and 21. Within the
section A is a transformer having a primary
22 and the secondary 23. Within the open

_ portion of section A is diagrammatically rep-

bLLo
resented a vacuum tube socket and tube af
24, Section B contains a transformer hav-
ing the primary 25 and secondary 26 and
a socket 27. Section C has a transformer
comprising primary 28 and secondary 29 and
the socket 80. Section D has a transformer
comprising primary 31 and secondary 32 and
vacuum tube sccket 33. Bection B consists
solely of an open ended section having =
socket 34¢. This metallic shielding casing is
shown grounded at 85. The antennsa s g
is connected to the primary 22 by mea
the wire 36 and the other end of the priy
is grounded to the shield by means of wi
37. The secondary is grounded by the wire
38 to the shield and has its other

A
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39 connected to the grid terminal of the
vacuum tube socket 24. The output or plate
lead of this socket is connected by a wire 40
to one terminal of the primary 25 which has
its other terminal connected to the plate bat-
tery positive bus wire by the wire 42. The
wire 41 grounds one terminal of the winding
26 and the other terminal is connected by
the wire 43 to the grid terminal of vacuum
tube socket 27. Wire 44 extends from the
plate terminal of this socket to one terminal
of the primary 28 which has its other termi-
nal connected to the positive bus of the plate
battery by the wire 46. One terminal of the
secondary 29 is grounded at 45 and the other
ferminal is connected by the wire 47 to the
grid terminal of the vacuum tube socket 0.
The output terminal of this socket is con-
nected by the wire 48 to one terminal of the
primary 31, which has its other terminal
connected to the positive bus of the plate bat-
tery by the wire 50. Wire 49 grounds one
terminal of the secondary 82 while its other
terminal is connected to the grid leak and
grid condenser 51 which in turn connects
to the grid or in-put terminal of vacuum tube
socket 33. The plate or output terminal of
this socket is connected by wire 53 through
the condenser 54 to the input or grid ter-
minal of vacuum tube socket 34. The wire
55 connected to the plate terminal of this
socket comprises one of the output termi-
nals to be applied to the loud speaking
device or other suitable sound reproducing
device. At 72 is shown the repeating resist-
ance which connects from the lead 53 to th
plate battery bus wire. A grid leak 71 is
provided for socket and tube 34.

A suitable filament switch is shown at 56
having the terminals 57. At 57’ is shown a
volume controliing device which is to be con-
nected in the B battery circuit. At 58 is
shown the two ends of a rod which extends
through the cabinet for purposes to be de-
scribed later. A suitable casting 59 is shown
mounted within the casing to provide support
for the plurality of condensers comprising the
plates 60 and 96. This casing hasthe two end
members with projecting arms 74, Fig. 4.
The slot forming members 62 and 63 are
mounted in guide members 64 at cach end.

in Figure 4 is more clearly shown the ar-
rangement of the framework for supporting
these plates and at 65 is shown a kev card held
in the slot between the members 62 and 63,
Tig. 3. At 70 ave shown a number of radio

requency by-pass condsnsers which are

shunted across the plate battery leads. Tt
be noticed from Figure 4, that the con-
60 are arranged in several
groups which are separated from each other
by means of shield plates 77. The condenser
plates are mounted at proper distances from
cach other by means of small insulating
ridges 76. '
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Referring to the bottom view shown in Fig-
ure 5, 1 have shown mounted from a suitable
support 78 a number of small adjustable ver-
nier condensers 79, 80, 81 and 82, which are
pivotally connected by means of levers to the
slidable rod 58 which extends longitudinally
of the casing.. At 71isshown a grid leak re-
sistance, and at 72 is shown an impedance
resistance for coupling the output of the de-
tector tube to the input of the single audio
stage. I have not attempted to disclose and
describe all of the various wire connections
in Figure 5, since the complete circuit ar-
rangement is clearly shown in Figure 18, and
will be described there.

In Tigure 6 is more clearly shown the rela-
tive arrangement of several of the parts. The
condenser sections comprise a number of
plates 60 having the arcuate projections 94'.
Interleaved between these plates ave another
set of plates 96, which have the integral pro-
jection tabs 95. As ismore clearly shown in
Figures 7 and 8, these plates provided
with notches at the periphery in which rest
the insulating and supporting rods 92, 93 and
94. The plates ave clearly shown maintained
in their supported position by means of in-
sulating ridges 76. At 90, I have shown a
suitable metallic shield for the condenser
sections. - One of the vernier variable con-

are

densers 82 is clearly shown, and its method

of mounting and connecting to the sliding rod
58. Figures 6 and 7 also clearly disclose the
arrangement of the slot forming plates 63 and
62, and their methods of guiding the tuning
card 65. Secured under the plate 63 are a
plurality of spring fingers, one for each of
the plates 60. As will be noted from these
figures, when the card is pushed info place
all the spring fingers are moved out of con-

‘tact with the plates with the exception of

those which are permitted to remain in con-
tact with the arcuate members 94" by reason
of the slots or holes in the card.

T have found that in arranging the con-
denser sections in alignment that 1 order to
prevent interference between the various eir-
cuits-that these sections must be separated.
If these sections are arranged in alignment
and separated sufficiently the tuning condens-
er becomes bulky, and I have, therefore, de-
vised an arrangement as shown in Figures 13
and 14, wherehy the units are staggered.
These units comprise the alternate plates 110
having the integral tabs 119, and the plates
111 having the integral tabs 120. The ends
of these tabs arranged in alignment, as is
clearly shown in the Figure 13. Interlaced

o
airc

~between the plates 110 and plates 111 are a

series of plates 124 and 123, respectively,
which have the tabs 125 and 126, respectively.
As before these plates have notches in their

peripheries and are clamped between the rods

- 118,114, 115,116,117 and 118, which are held

G

in suitable supports 121. The card slot con-

© 1,851,514

struction is also clearly shown in these figures.

Figure 9 shows the relative arrangement
of the spring fingers, plates and card. The
alternate arrangement of plates 60 and 96
are shown and the card 65 discloses how the
spring fingers 102 are permitted to rest on

the plates at a notched portion of the card.-

In Figure 15 is shown the card 140 having a
series of perforations 141 which may be used
instead .of the notches.

Tigure 16 shows a modified form of notch

‘at 143 on the card 114. It may be pointed out

in connection with these cards, as shown at
142, in Figure 15 that 2 guide member may
be provided for guiding the card into cor-
rect position in seat. - - :
Figure 16¢ is an enlarged view of the card
65 showing its edges notched at 657 and hav-
ing a series of projections 65””. Those fingers
102 which are in alignment with the projec-
tions 65’ are raised out of contact with the
plates, while those in alignment with the
notches are permitted to remain in contact
and are, therefore, connected in the electrical
circuit. Tt is believed that specific reference
is not necessary to describe the arrangement
of the elements in Figs. 17, 20 and 21, since
they merely disclose more clearly the ar-
rangement of the slot forming members.
Tigure 19 shows one method of associating
the grid leak and grid condenser of the de-
tector tube with its socket 30 and with th
transformer comprising primary 32 and sec-
ondary 31. ' :
In Figures 22 and 23 I have shown one
form which the condenser plates may take in
that portion of the condenser which pro-
vides the smaller increments of capacity.

70
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90

95

100

I have found it advisable to shape the -

plates as shown in these figures. They con-
sist of a central portion having the projec-

tion arms 97 with notches in the ends, so that

they may be mounted between the supporting
rods as described above.  These plates may

be electrically connected together by meansof -

a bus bar 105, as shown in these figures.

I may point out here that by shaping the
plates in the proper manner any suitable set
of capacities may be arranged for the con-
denser. Thus, in Figure 6. the plate 60 is
shown with a hole in the center. Where it
is desired to have less capacity between the
plates 60 and 96, this hole may be consider-
ably -enlarged.
adding more surface area to the plates any
suitable amount of capacity may be had be-
tween any adjacent set oi plates.. I have
found that by suitably selecting these ca-
pacities, I may secure any capacity between

the minimum and maximum limits of the

condensers by the proper. selection of ‘the
plates. T have also arranged these capacities
so that this adjustment may be secured by

very small steps.  The smaller values of ca-.
“pacity are secured by means of the plates

105

110

115

Thus, by cutting away or .
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shown in Figures 23 and 22, which have rela-
tively little metallic area.

Referring to Figure 18, the various electri-
cal connections of the parts are clearly shown.
It may be pointed out that there are three
sets of radio frequency stages, as represented
by the vacuum tube sockets 94, 97 and 30, the
detector tube socket at 33 and one stage of
audio amplification represented by the tube
socket 34. The audio amplifier is connected
to the output of the detector tube by means
of the resistance coupling 72. The output ter-
minals from the audio stage are shown at 55
and 55" and the volume control resistance is
shown at 57°. The filament switch is shown
at bo.

It will be noted that by means of the con-
nections, the condensers 60, 60a, 605 and 60¢
are connected across the secondaries, of the
transformers 23, 26, 29 and 32, rospectively.
As pointed out the particular card inserted
in the slot selects the correct number of plates
of each of these condensers to tune the circuit
to resonance for a given wave length as rep-
resented by that card.

The condensers 79, 80, 81 and 82 are con-
nected in parallel with condenser units 60,
60a, 600 and 60¢ respectively. This permits
the final adjustment of the cireuits for sharp-
er tuning when the sending station is not
sending its signals on the exact wave length
thatit shonid. Also should the units get out
of adjustment slightly or should any other
factor vary to throw the set out of adjustment
I have found that these condensers permit a
rapid acjustment of the circuits to provide
any small correction of capacity values to cor-
rectly {une the various cirenits to which they
are respectively connected to resonance.

It will be evident that this device is par-
ticularly adapted for operation by means of a
time clock, It is evident that if a particular
station is to be heard at a certain time that a
card having a perforation for time may be
slipped into the slot and a time operated
switeh connected at 58, so that when the clock
indicates the particular time at which the
station is to send, the switch 56 will be closed
and the signals from that station will im-
mediately be heard. It will be understood
that the card may also be adapted to not only
select the desired program, but also to per-
form functions of selecting the proper re-
sistance to prevent oscillations, on each wave
length, the lighting of the filaments and in
fact all necessary adjustments except the vol-
ume control.

The arrangement of this type is well adapt-
ed for secret signalling. Thus a sending sta-
tion may send out signals at a definite wave
length, which is not disclosed to those having
a recelving set constructed in accordance with
the principles of my invention. The sending
station may, however, mail to those who pos-
sess one of these sets a card suitably notched

S
to tune the sets to receive the signals sent out
on this secret wave length. Thus, cnly those
possessing this particular form of card may
listen in on the signals, and it is at once ap-
parent that this system is adapted for selling
radio service. The cards are admirably
adapted for advertising purposes, and it will
be evident that a manufacturer could arrange
to have a program sent out on the secret wave
length, and then distribute cards adapted to
tune the set to this wave length, and provide
the cards with advertising matter.

Thave found that with one simple arrange-
ment of plates which I have devised and con-
structed in accordance with the present dis-
closure, that T can get approximately five
hundred practical combinations of capacity,
so that the set can be tuned to five hundred
different wave lengths. This means that
there are five hundred practical combinations
of notches which may be used and it will be
at once clear that if signals ave sent out on an
unknown wave length that it would be prac-
ticelly impossible to construct a card which
would tune the set to that wave length, with-
out at least, a vast quantity of cuf and try
experiments to determine the proper combi-
nation of notches to tune the set to that wave
Iength.

L am, of course, aware that many changes
in the detail of construction and relative ar-
rangement of parts will readily ceeur to those
skilled in ¢he axt, and T do nof,
sire to be limited to the arrangements shown
for parposes of illustration. Thus, for in-
stance, it is evident that this invention is ap-
plicable to any form of radio civeuit and that
any arrangement of condenser plates may be
used to get any desired capacity. It is also
evident that, instead of using condensers, tun-
ing inductances may be used in place thereof.

I, therefore, consider my invention to be
defined by my appended claims rather than
the illustrations and description given above,

What I seck to secure by United States
Letters Patent is:

1. The combination with means for de-
tecting and amplifying radiant energy and
a plurality of condenser plates of a key card
for selecting a particular group of said
plates.

2. The combination with means for de-
tecting and amplifying radiant energy and
a plurality of condenser plates of a key card
adapted to select a particular group of said
plates to adapt the detecting and amplify-
Ing means for operating on a particular
wave length.

3. The combination with a container and
a plurality of devices connected to provide
a radio receiver one of said devices compris-
ing a plurality of condenser plates, of a
notched card for grouping said plates to
adapt said receiver for operation at one fre-
quency.

¢
T
¢ therefore, de-
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4, Tn radio receiving apparatus, the com-
bination with a container and radio receiv-
ing -apparatus in said container including a
plurality of condenser plates, of a key card

 for grouping said plates to tune said appa-
ratus to a definite wave length. . _

5. The combination with a plurality of
condenser plates of a contact finger for each

_ plate and means for selecting the particular
{5 group of fingers for contact with their asso-
ciated plates to give a particular capacity.

"6, In a radio recelving apparatus the com-
bination with a container and radio receiv-
ing apparatus in said container including a

> plurality of condenser plates of a card for
grouping said plates to tune said apparatus
to a definite wave length, and means includ-
ing condensers for varying the tuning of
said apparatus to compensate for any differ-

g ences between the wave length selected and
the wave length. to which the apparatus is
tuned. -
7. The combination with a plurality of
condenser plates of a contact finger for each

57 plate and a notched card for cutting out cer-
tain of said fingers to permit adjusting said
condenser to a definite capacity.

8. The combination with a plurality of
devices connected to provide a radio receiver,

s one of said devices comprising a plurality
of tuning elements of key means for group-
ing said tuning elements to adapt said re-
ceiver for actuation on a particular wave
length, and additional means for tuning the

53 receiver to exact syntony with any wave
length sought to be intercepted.

9. The method of tuning a radio receiver
which comprises ingerting a key card into a.
tuning mechanism and thereby, by the single

40 act of inserting the key card, selecting one
fized frequency range for reception deter-
mined by the form of the key card.

In testimony whereof I have hereunto set
my hand on this 16th day of February, A. D.

45 19927 :
CHARLES HORTON.
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