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3 5. Claims..
1
M+ itverition: relates: broadly: to> passive net-
works:andiinparticular; toahighifrequency mags
nietically coupled: triple-turted receiver: input
system:-
Dotiblerturied: receiver: input.cirenits;have:been

used in the prior art. However, very:little:work

seems: toxHave:beern done ifv conmection: with:in-
creasing: the seléctivityrand: averase:gaimof such
citeuits:ih combingtion with:a-rod:type.ofibuilts
ift antenhs:. HEipecidlliy is this: true in the:teles
visionart:

Ttista: prififarys objeet off my: invention:torpros=
vide:an Ri-F tuner:ihputssystem-which:will Have
a-substantially” unifornfiresponsestocradiated:sige
naliin a-desiredipassband; saitisignals being:res
ceived:on either a:single:Built=ifv rod: typesof 'an+
teninaor on:arbxlancediexternalitype of antennw.

I is alsoran object:ofi myrinvention:torprovide
o-niew: and:improved’cireuit:forcoupling a single

builé-ih: rog antennas or ‘g corventiorial balanced:

external anterma: to-tHe R:-F amplifier o1 cont
V'ert_'er tube iinatelevisionreceiver:.
It is: a: still” fiarther- objeet: off my” inverition: to

provide a new and improved means for couplitig’

a built-ifv:rod-type of anténns to aninputicireuit

ift-such & matiner ‘as-to provide:a:high-degreerof

skirt attenuation as well'ag-a:ligherraveragesgain
tHan-is provided by cireults of the priorm art
Tt is o still! furtHer: objeot: of ‘my: invention: to

providé” &+ doublestuned® over-eoupled: anterima.

tromsformer-desiened: for' 72 olim: balancedihput
andaHigh-impedance:single=ended output; whith
finctions with- a-builttih roditypeoff antenna:in
such- & manner: ass to form: & t¥iplé=tuned’ iput
cireuit:

For a better understandiiie? off the:present iiv-
vention; togettier with: othier-and” firther-objects,
advantazes and! capabilities:thereof] reférence:is

made to: the: following: diselosure: ards appended.
claims; in- connection: witl: the accompanyihg .

drawings; inwhieh::

Fig. 1 is a circuit diagram of my triplestuned
input. circuit. showing: the. points. at. which the
circuitis. opened:for adjusting each timed.circuit;

¥ig. 2 is an.equivalent: diagram. of the: eircuit
shown.in Fig. 1..

Fig. 3 is a curve showing the response and
band-pass.characteristics of. the.circuit in.Figs 1
when. used.in. conjunction: with. a.rod.type built-
in antenna.

Figs. 4, 5, 6 and 7 show the:compenents: from
which: a: speciffe: coupling; transformer” was: as-
sembled.

Referring to Fig. 1, I have.there-sHown.a por-

tion of a television recetier input: cireulit: iheor--
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3
porating a specific embodiment of my invention:
A rod type antenna.l:is.connected to one termi=
nal of a balanced antenna input plug 2. The bal-
gnced*antenna:input plug* 2 is connected through
transmission: line 3 to' the primary 4 of an:overs
coupled’ input: transfbrmer<in- stteh: & manmer: as
to:allow the use of eittier-a-balanced antena; not
shown: or-a rod‘type-antenns; such as-antennas 1’
Capaeitor 5 which is"connected: across-priary .3
is providég for tuming: the primary:cireuiti An
electrostatic: shield’ 6° efféctively” eliinihates: ca«
pacitive coupling between primary wihding #and .
secondary winding 7! THe'secondary wihdinig-Tis

‘tuneqd to-band center bycapacitor 8iiirseriés: with

theitiput capacitance-of' tubie- 10} whicH might:be

‘eithieran R. P. amplifier or-the converter: Alse;

secondary winding 7 is seriestuned‘by capaecitor
8 to.the.I..F. frequency, thereby producing a low
impedarice: between. the: grid: of- tube. 10; and
ground’ at: sach fiequency: This eliminates re-
generative or degenerative effects brought about
by:I; P\ feedback tHrough: the:plate to-grid:ca-
pacitanee-of tube 10; ThHe primary: 4 Has-a:cerr-
ter tap* conneeted” to: ground! wiiile: secorrdary- 1
Hus one-sidte conneeted” to:the: groundedicathode

“§1 of* tube 10; thereby  providing’ a- balanced: to

unbalanced! ifput-system: The: stield® 6 is: alse
connected-toground:

Tt stiould’now be-obvious-that the:citcuit which
Has' so far been® describied; with- the-exception:of
antennz I, i$ essentially- a+ double~tuned: mag=
rietically-overcoupled inputteiteuit; Having a:typit
Hows
ever: when antenna: I is* connected iftfo- tHe=sys*

. tem; andthe various circuits aretuned:in-& man=-

ner- to Be: Hereinafter  explaiired;. a- triplestured
magnetically overcoupled systenr:obtains:

Tir Fig: 1 there are> three circuitss which: are
tihed-to the approximate-geometric:-mean: of the

. selected . bandipass frequency: ThHe- closed pri~

mary’ loop includihg capacitor 5 constitutes: the
firstrof ‘thesethree tunedcireuits: The-secondary
T along- with- capacitor 8* in series with- the-input
capacitance 9% of tube 1 makes up-the second:of
thietHireetuned’ citcuits: THeeffective capacitive
reactanece tor ground off antenna: + and’ one: lead
of‘tranmissibn line 8«in-combination: with-the-in-
ductance of one half of grounded primsary 4
makes. up the third’ and last” of the:three tuned
It should® be: noted: that® transmission
lihe:3.is.rrot.necessary if the antenna; connections
are:made: direetly. to.primary. wihding.A..
THe:firstitworof. tHe.above mentioned tuned cii-
cuitsiforms . double-tuned . coupling; circuit which

» mustbecapable-of:passinga:givenfrequency band
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when used with a balanced external type of an-
tenna. The band width of the double-tuned
transformer is primarily dictated by the band-
pass requirements for connection to the balanced
external type antenna and, as will now be shown,
there is only one design coupling variable, Ki,
which is available to determine the band-pass
characteristics of the circuit when it is used with
a built-in rod antenna {.

Any two circuits which are coupled by a com-
mon impedance must have a coefficient of cou-
pling K equal to the ratio of the common im-
pedance to the square root of the product of the
total impedances of the same type as the com-
mon impedance, which are present in the coupled
circuits. In other words, if Zm is the common
impedance between two coupled circuits and Zi
and Z: represent the total impedances of the same
type in the coupled circuits, then

VA
vZ.Z,
Using Equation 1, the coupling coefficient Ki

of the circuit of Fig. 1 can now be developed from.

the equivalent circuit diagram Fig. 3, where Ra
represents the resistance of rod type antenna {;
C. represents the series capacitance of antenna
{; L. represents the series inductance of antenna
f; L1 represents the inductance of one half of
primary winding 4; M represents the mutual in-
ductance between the two halves of the primary
winding 4; M represents the mutual inductance
between the primary 4 and the secondary 7 and
and I represents the inductance of secondary 7.
Substituting the values of Fig. 3 in Equation I,
it can be seen that,

L+ M,

— [T,
VAL @Lit+eMy Y2(Li+La)

In other words, increasing the turns on pri-
mary 4, that is increasing Li, with the resultant
increase in M1 along with decreasing the antenna,
rod length, that is, decreasing La, tends to in-
crease the coupling coefficient Ki, thereby in-
creasing the responsive band width of the system
when it is used with a rod type of antenna.

It may not always be convenient to adjust the
length of antenna { in order to realize the correcs
antenna inductance La.. Therefore I have in-
cluded an inductance coil ir, in the circuit dia-
gram of Fig. 1 which can be used to add in-
ductance in the antenna circuit, if it be necessary
to keep antenna | so short, because of cabinet
design; that the antenna itself does not furnish
sufficient inductance.

In Figs. 4, 5, 6 and 7 I have shown the coil data
used in a specific embodiment of Fig. 1. The
complete transformer was assembled by first
placing secondary coil, Fig. 4, inside of the coil
form Fig. 5. The brass foil shield, Fig. 7, was
first covered with a thin sheet of insulating ma-
terial so that it could not act as a shorted turn,
magnetically speaking, and then it was wrapped
around the outside of the coil form. Then the
primary coil, Fig. 6, was placed over the brass
shield.

The design of the transformer can be checked
by testing the resonant frequency of each tuned
circuit separately. Though variable capacitances
are not used in the circuit and though it is not
practical, because of the long lead length required,
to use a variable capacitance for testing pur-
poses in each tuned cirecuit, various capacitances
may be connected into place until the correct

(2) K=
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capacitance is found that will cause the tuned
circuit under test to resonate at the proper fre-
quency. The resonant frequency of the tuned
eircuits in Fig. 1 may be each checked separately
in the following manner:

1. The primary and secondary circuits are
opened at terminals X and Z. The circuit which
comprises antenna rod 1, one lead of fransmission
line 3 and one half of primary 4 is then tuned
as a loaded quarter-wave configuration by adjust-
ing the length of antenns red | to the geometric
mean of the given band frequency. Tuning may
be done by observing the dip in a megacycle meter
coupled to the grounded (high current) end of
the rod or to the lead-in transmission line tape.

2. Next, terminal X is reconnected and termi-
nals Y and Z are opened. The primary resonance
of capacitor 5 and winding 4 is then adjusted
at the geomefric mean of the given frequency
band. )

3. Then, terminal Z is reconnected and termi-
nals X and Y are opened. The circuit compris-
ing secondary 7 along with capacitor 8 in series
with input capacitance 8 is then adjusted to
resonate at the geometric mean of the given fre-
guency band.

After the circuits of Fig. 1 are tuned and prop-
erly connected for operation with a rod type
antenna, a triple-tuned, overcoupled band pass
responszs to radiated signals obtains and three
resonant frequency peaks distributed across the
band pass are indicated when the circuit is tested
with a megacycle meter. In a specific embodi-
ment of the circuit of Fig. 1, using a transformer
made up from the components shown in Figs. 4,
5, 6 and 7, the units were tuned to the geometric
mean of a frequency band extending from 54
megacycles to 88 megacycles. As can be seen in
Fig. 3 the three peaks occur at approximately 57,
72, and 84 megacycles to give a resultant charac-
teristic having greater average gain in the pass
band and greater skirt attenuation than would
be possible with a conventional double-tuned cir-
cuit.

Thus it will be seen that I have provided a
circuit. combination comprising a double-tuned
electrostatically shielded magnetically over-
coupled input circuit having a primary winding
which is center tapped to ground (4, 5, 6, 1, 8,
8 and {8§), a non-reflecting transmission line 3
connected to said input circuit, one side of said
transmission line 3 and one half of said primary
winding 4 having such a reactance as to form a
resonant configuration tuned to the geometric
mean of a given frequency band when connected
to a rod type antenna {.

While I do not desire to be limited to any spe-
cific circuit parameters such parameters varying
in accordance with individual designs, the fol-
iowing circuit values have been found entirely
satisfactory in the illustrated embodiment of the
invention:

1—Approximately 37’’ of #14 tinned copper buss
(shorter if used with series inductance as
loading coil) (controls value of I.).

231 inches of 72-ohm balanced fransmission
line.

4—Coil as shown in Fig. 6 (plain copper wire
may be used in lieu of “sodereze” as shown
on drawing).

5—33 micromicrofarads.

7—Coil as shown in Fig. 4 (plain copper wire
may be used in lieu of “sodereze” as shown
on drawing).

8—33 micromicrofarads.
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9—TInput capacity of one 12AT7 section plus wir-
ing (approximately 5 micromicrofarads).

10—One triode section of a 12AT7 tube operated
as a converter.

While there has been shown and described what
at present is considered the preferred embodi-
ment of the present invention, it will be obvious
to those skilled in the art that various changes
and modifications may be made therein without
departing from the invention as defined by the
appended claims.

Having thus described my invention I claim:

1. In a receiver the combination comprising a
double-tuned electrostatically shielded magnet-
ically over-coupled input circuit having a primary
winding which is center-tapped to ground and
tuned to the geometric mean frequency of a given
frequency pass-band and a secondary winding
tuned to said geometric mean frequency, g non-
reflecting transmission line connected to said in-
put circuit, one side of said transmission line and
one half of said primary winding having react-
ance parameters which form a resonant configu-
ration tuned to the geometric mean of said fre-
quency band when connected to a rod type an-
‘tenna having inherent reactance to ground.

2. In a receiver for receiving signals over a
given frequency band, the combination compris-
ing a center-tapped primary and a secondary
winding connected to form an overcoupled double-
tuned input system having two tuned circuits each
being tuned to the geometric mean frequency of
a given frequency band, a transmission line con-
nected between said input system and a balanced
antenna input plug, one-half of said center-
tapped primary and one side of said transmission
line being tuned with a rod type antenna to the
geometrical mean of said given frequency band,
whereby the input system when attached to said
rod antenna forms a triple-tuned circuit.

3. In a receiver for receiving signals over a
given frequency band, the combination compris-
ing a capacitor funed primary winding and a
secondary winding being connected and adjusted
to form an overcoupled double-tuned input cir-
cuit wherein the primary and secondary windings
are each tuned to the geometric mean frequency
of a given frequency band, said primary winding
being center-tapped to ground, a transmission
line connecting said input circuit to a balanced
antenna input plug and a rod type antenna con-
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nected to one terminal of said plug, one-half of
said center-tapped primary and one side of said
transmission line being tuned with said rod type
antenna to the geometrical mean of said given
frequency band, whereby the input circut when
attached to said rod antenna forms a triple-tuned
circuit.

4, In g receiver for receiving signals over a
given frequency pass-band the combination com-
prising a first circuit tuned to the geometric mean
frequency of said given frequency pass-band con-
sisting of a capacitor tuned primary winding hav-
ing a grounded center-tap, a second circuit tuned
to the geometric mean frequency of said given
frequency pass-band which is magnetically over-
coupled to and electrostatically shielded from said
primary winding consisting of a capacitor tuned
secondary winding, and a third circuit tuned to
the geometric mean frequency of said pass-band
frequency comprising a rod-type antenna, one
side of a fransmission line, one-half of said pri-
mary winding and the inherent antenna react-
ance to ground.

5. In a receiver for receiving signals over a
given frequency pass-band the combination com-
prising g first circuit tuned to the goemetric mean
frequency of a given frequency pass-band consist-
ing of a capacitor tuned primary winding having
a grounded center-tap, a second tuned circuit
tuned to the geometric mean frequency of said
given frequency pass-band which is magnetically
over-coupled to and electrostatically shielded
from said primary winding consisting of g capaci~
tor tuned secondary winding, and a third circuit
tuned to the geometric mean frequency of said
pass-band frequency comprising a. rod-type an-
tenna, one-half of said primary winding and
the inherent antenna reactance to ground.

ARTHUR J. RUNFT.
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