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My invention relates to radio reception and
amplification systems and pertains particnlarly to
those systems which utilize thermionic tubes in which
the cathode is heated by an alternating current and
which are commonly called alternating current tubes.

The prineipal objects of my invention consist
in producing a radio receiver and amplifier in which
alternsting current tubes may be used efficienfly, in
which the possibility of interference with reception
duve to the use of such tubes is reduced to a minimum,
and a system of extreme simplicity with respect to the
control requirements. ,

Thermionic tubes of the type in which an
alternating carrent of commercial light and power
frequency is used to heat a member whiech in turn heats
the cathode member to‘cause an electronic emlssion there~
from are beginning to be placed on the market, but go far
their use in s radio receiver and amplifier has not met
with success. This is dne to the faet that it has been
aifficult to minimize and almost imposeible to eliminate
an aundible, disagreesble interfering hum or disturbance
oauéed by the introduction of the alternating current
into the system./ Many alfferent methods have been tried
to overcome this defeot, including a system of electro-
magnetically and eleotrostatically shielding the alternat-
ing current leads from the balance of the circuilt and
apparatus. Ail of the methods 80 far tried have met
with no great measure of success.

I attain complete elimination of the disturb-
ance with my invention by electromagnetically and electro-
statically shielding the andio transformers from the
tubes and from the leads supplying the alternating current
to the filaments of the tnbee and further so shielding
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all of those portions of the circuit cerrying audio
currents and which sre at @ higher potential than the
£ilaments of the tubes. An exhaustive series of
experiments has proven that by this novel method sll
trace of hum or disturbance at the frequency of the
alternating ourrent used is entirely eliminated and
farther thet the system is not at all critical with
respect to tubes of veriant electrical characteristics.

In the drawings which accompany and form a
part Sf this specification and in which like reference
nnmerals designate corresponding parts throughout:

Pig. 1 illustrates dilagrammatically the cirouits
and apparatus of a three tube rogenerative radio receiver
and smplifier employing my invention.

Pig. 2 18 a plan view of a radio receiver con-
structed in accordance with my invention snd showing
the disposition and relation of the essential parts.

Fig. 3 18 a side elevation of the same with the
end of the cabinet removed.

Referring now especially to Fig. 1 in which I
have chosen to illustrste a common form of regenerative
- receiver with two stages of sudio agplificatioq as a8
mesns of disclosing s practiocal application of my in-
vention, the variometer 1 is conneoted to ground 2 and
by means of switch 3 may be connected to antenna 4
through either condenser 5 or 30, These condensers
bhave different magnitudes to allow the antenna system
t0 be bdrought into résonanoe with any wave length of
the entire broadecasting band. This is a common form of
tuning and needs no faurther explanation. The tubes 6,
7 and 8 are mlternating current tubes and the filaments

9, 10 and 11 respectively are heated from any commeroial
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source of slternating current through the medium of

the transformer 40, whioh is umsually adapted to step

the voltage down to approximately 6 volts. The cathodes
12, 13 and 14 respectively are usually oylindrical in
form and are heated to electron emiasivity elther by
induction, radiation or conduetion. As they are metallic
and entirely surround the heating filament they ael as
electromagnetic and electrostatic gshields between the
£ilements carrying slternating current and the balance
of the elements of the tubes as will be hereinasfter dis~
cussed. The tubes are supplied with grids 156, 16 and 17
respectively and with anodes 18, 19 and 20 respectively.
Veriometer 21 is connected in the anode circuit of the
deteator tube 6 and is used in the well known manner to
tune the anode circuit to resomnance with the desired
carrier wave. Tube 7 is the first audio amplifier and
the input circuit thereof is connected as usual throungh
an audio transformer 22 with the output circuit of the
deteotor tube 6. Tube 8 is the second sudio amplifier
tube 2nd the input circuit of this tube is coupled to
the output circuit of tube 7 through sndio transformer
23. 4 rheostat 24 is provided to contrel the voltage
supplied to the filmment of the deteotor tube 6 and thus
to control the tempersture of the cathode and therefore
the internal impedance of this tube, as is usually
required in deteotor tubes. A grid condenser 24 and
grid lesk resistance 26 18 provided in the ususl}l way in
the grid comneotion with the antenna tuning variometerx.
The snode of the detector tube 6 is provided with a
vattery 2§ while a battery 28 furnishes the anode
potential for both amplifier tubes 7 and 8. A potentio~
meter 33 is connected across the secondary of the trans-

fomer 40 and serves &s a means for grounding the zero
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potential point of the alternating current supply and
further to connect the cathodes to such point to eliminate
any chance of unbalance of alternating current potentials
within the tube. A head phone 34 or other signal recelv-
ing means is connected in the apode circuit of the tube
8. As the cathSEes of slternating current tubes are
from their nature and construction.unipotential surfaces
there is required for proper operation a grid potential
on the amplifier tubes 7 and 8 and this is suapplied by
the battery 32.

in carrying out my invention I prefer to group
the andio transformers and completely incase them in a
metallic case 28 preferably constructed of magnetic
material. This case is conmected to ground through
conductor 31 as shown and is located with respeot to
the tubes and tuning element sa shown in Pigs. 2 and 3.
Obviously each transfomer may be provided with 8 shield
and the seversl shields connected together and to ground
to effect the ssme result. Condunetors 35, 36, 37, 38,
39, 41, 42, 43 ané 44, which ecarry audio currents and
are at higher potential than the f1laments of the tubes,
are provided with metallic coverings which are grounded
by contaot with the shielding case 29. The oovering
of oonductor 35 is electrically connected to the cover-
ing of conduotor 43 by means of the atrap 50 indicated
by the dotted lines. As hitherto mentioned, the cathode
being metallic and cylindrical and entirely enelosing
the filsment carrying alternating current functions as
an electromagnetic and electrostatic shield between
the filement and the other elements of the tube, the
f£ilament lead in conduetors of the tube however act

a8 a souroce of stray alternating current induction and
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conastitute the reason for shielding &ll of the portions
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of the circuit and trgnsformers which are at higher
potential than the f1ilsment from the tubes; The leads
ocarrying the alternsting ecurrent to the filamenta are
also souroces_ of stray induction and for this reason the
above mentioned portions of the eircuit and apparatus
are likewise shielded from these leads.

Pigs. 2 and 3 show the relation of all of the
parts essential to the proper ecarrying out of my inQ
vention and show their disposition in a aabinet 100
provided with an insulating panel 101, I prefer to
place the potentiometer 35 at the back of the cabinet
where it will be least accessidle to prevent undue
adjustment thereof,

Prom the shove it will be observed that I have
produced a simple and effective system for efficiently
-using alternating current tubes in reception and ampliQ
fication. '

While I have illustrated but one embod;msnt of

 my device I wish 1t to be clearly understood that I may
. vary the detalls thereof without departing from the spirit
or narrowing the acope of the 1nvention. )

Having thus disclosed my 1nrention what I claim
as new and desire to aeoure by canadxgn lgtte:s ‘Patent

is as follows:-
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1. In a radio reception system, a2 thermionic tube the
cathode of which is adapted to be hested by an 2lternating
current, input and output circuits for said tube, means for
supplying alternating current to said tube and means for
electromagnetically and electrostatically shielding portions
of said input and output eircuits from sajd tube and said
alternating current supplyinz means.
2. In a radio reception system, a plurality of thermionic
tubes the cathodes of which are adapted to be heated by
alternating current, input and output circuits for ssid tubes,
the output circuit of one tube being electrically associated
with the input circuilt of a succeeding tube to effect a
successive amplification of the received signal, means for
supplying alternating current to all of said tubes and means
for electromagnetically and electrostatically shielding
vortions of sald input and output circuits both from said
tubes and sald alternating curren£ supplying means.
3. In a radio reception and amplification system, an
alternating current detector tube, an alternating current
amplifier tube, input and output circuits for each of said
tubes, means for electrically coupling the output circuit of
said detector tube with the input circuit of said amplifier
tube, means for supplying alternating current to said tubes,
and means for electromagnetically and electrostatically
shielding portions of the input and output circuits of said
tubes and sald coupling means from sald tubes and said
alternating current supplying means.
4, In a2 radio reception and amplification system, a
plurality of thermionic tubes the cathodes of which are
adapted to be heated by alternating current, input and output
circuits for each of said tubes, means for electrically
assocliating the output eircuit of a2 preceding tube with the
input circult of a followinz tube, means for supplying

alternating current to said tubes, and means for electro-
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magnetically and electrostatically shieldine portions of
sald input and output circults and said electrically associat-
ing means from said tubes and said alternating current supply-
ing means.
5. In a radio system, a plurality of alternating current
tubes, input and output circuits for said tubes, means for
electrically associating the ceircuits of a preceding tube
with those of a following tube, means for supplying alternat-
ing current to each of said tubes, aﬁd means for
electrically shielding portions of said input and output cir-
cuits and said electrically associating means from said
alternating current supplying means.
6. In a radio reception and amplification system, an
alternating current detector tube, a plurality of alternating
current amplifier tubes, a transformer electrically assoclat-
ing the output eircult of sald detector tube with the input
circuit of one of sald amplifier tubes, a transformer
electrically associating the output circuit of one of saild
~amplifier tubes with the input circult of the other of said

amplifier tubes, means for supplying alternating current to

"‘ sald tubes, snd means for electromagnetically and electro-

) statically shielding portions of said input and output circuits

and sald transformers from said tubes and also from said

alternating current supplylng means.
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