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This invention relates generally to ampli-
fying systems, and more particularly to a

5 system for the selective multiple amplifica-

tion'of high frequency carrier currents modu-
lated at lower or audible frequency.

An object of the invention is multiple selec-

tive high frequency amplification in a system

10 employing a-lesser number of selective cir-

cuits than steps of amplification, and particu- -

larly a single selective or tuning circuit for

a multiplicity of steps of high frequency

“amplification, and yet secure an order of se-
15 lectivity in keeping with the number of steps
of amplification. - R
- Another object is composite high frequency
-amplification, detection and low: frequency
amplification. '

20

step of amplification in that portion of an
“amplifying system intended for high fre-
quency amplification of a complete system
25 further - including detection and low fre-
quency amplification, and to perform the de-
tection as a separate step and, in general, the
low frequency amplification in independent
“separate steps. The present invention re-
30 duces these prior complications in many re-
spects as will be more fully pointed out in con-

nection with the one figure of the drawing.
The figure diagrammatically illustrates the
invention employed as a radio receiver; for
¢ example, a broadcast receiver intended to
cover a rather wide range of wave-lengths.
‘Tt iricludes an antenna A connected to ground
(& through a variable condenser C, and a pri-
mary coil L;, all of general arrangement com-
46 mon in practice. Three electrode amplify-
ing tibe VTy has an input circuit L,C, the
“only tunable circuit of the system, this cir-
“cuit being coupled to the antenna through
coupling with antenna coil L, and being
5 tunable through the desired range of high
frequencies or wavelengths.. A high resist-
“ance R, couples VT, with a second amplify-
--ingtube VT, through a condenser Cs shunted
by a grid leak resistance R’; usual in such

50 gystems:
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Heretofore it has been the general practice -
to employ a separate tuning circuit for each

By reason of the capacitive reaction of the

- output circuit of VT, created by the resist-

ance R, and its distributed capacity as well
as' capacitive effecis of other connections of
the output circuit, a high frequency reac-
tion through the internal capacity of the tube
unfavorable to amplification is had, so that
without modification the amplifying of high
frequency in this tubeis poor. . The difficulty
is overcome however by including in the out-
put circuit coil Lg coupled to input coil Ls,
whereby enough energy may be selectively
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*fed back to the input circuit to overcome more

or less the unfavorable feed back through the
tube, thereby causing selective circuit L.C, to,
not only act as a selective input to tube VT,
but further act to cause the tube to selective-
ly highly amplify. There therefore results
a selective high difference of potential across
resistance R, for transfer to:tube VT, = 70
Tube VT, also includes a 'high resistance
R, in its output, and therefore like V'T; is in-
herently a poor high frequency amplifier, and
wholly a non-selective amplifier..  The diffi-
culty 1s again overcome by inserting a coil Ly
in the output circuit coupled to the tunable
circuit L,C,, either independently of or-in
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association with coil T~ This coupling suc-

ceeds in modifying the unfavorable feed back
through the internal capacity of tube VT,
thereby making it a second effective, selec-
tive amplifier of high frequency currents for
transfer across resistance R, through con-
denser C’; to tube VT,. el

Tube VT; includes a high resistance R; in
its output, and acts like the preceding tubes.
A variation in the feed back connection is
shown in ‘that a connection. is made to the
antenna through the variable condenser Cs,
and may include a variable inductance L for 90
a degree of phase changing. In this ar-
rangement the coupling to tunable circuit
L.C, is had through antenna coil Ly, - °

It is of course understood that. all cou-
plings must be given proper polarity. to se-,
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“cure the results described as well as*proper'

degrees of coupling. A final adjustinent to
prevent oscillation production may be had in
variable condensers C,-and C;, or. variable
inductance Lj, particularly if -found: that 104
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varying from one wave length range to an-
other brings about oscillation in tuning in
one sense, or results in too mueh loss of ampli-
fication in tuning in the opposite sense.

It is well known that vacuum tubes rectify
no matter how .carefully- adjusted towards
pure amplification, so- that each tube of the
system engages in some rectification. There
therefore passes through the system from
tube VT, a rectifying action effectively trans-
ferred forward by the high resistances Ry, R4
and Ry, just as if the system were a so-called

“resistance coupled” amplifier. ‘As a result
there reaches loud speaker or other translat-
ing device LS a current so amplified -and
modified that the low frequency modulations

‘are -effective thereon, and it makes no ma-

terial difference whether this effect is viewed

~.as a continued high frequency amplification

20

with increasingly effective -rectification,  or

-separated high frequency amplification and

low . frequency amplification as rectification
takes  place, or a_composition of the two

effects, or any other. characterization of com-
‘posite action.

We have: found that such a

. system gives an overall result in selectivity
~‘and” amplification (no matter what kind)

30

. several stages:of audio amplification.

equivalent to much more: elaborate systems
involving several -stages of so-called tuned
radio frequency amplification, detection and
Tt is

" ~obvious :thatamany difficulties are-obviated
~and much material saved.

1
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The tubes are shown to be energized for
amplification from:sources marked +A —B
—C, —A, +B, and —C,all in a manner well
known to the art. In. oeneral practice tube’
VT, should be more: powerful than the.pre-
ceding tubes, in ‘which case a higher plate

potentlal for this tube would probably be.

employed. It has also been found that some

~advantages are had through increasing the

tcapamtles of the linking condensers C Cy
‘and €’/ as the output end of the system is
. approached.

‘While we have described: our invention in

.connection ‘with-a radio receiving system we
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do not intend any limitations by reason of the
choice merely for illustrative purposes. Its

scope is defined:in the appended claims.

Having described: our invention, we claim :
1. A system for the multiple selective am-

‘plification-of alternating currents including

a plurality of -amplifiers linked incascade
through non-selective couplings, a tunable in-

~put-eircuit at the origin-of the system, and

180

‘separate.means regeneratively coupling each

of the several output circuits of said ampli-
fiers to said tunable circuit, whereby said cir-

cuit selectively:controls the- amplification of -
'all of said amplifiers.

“2. A system for the multiple selective am-
plification of alternating: currents including

_a ‘plurality -of- amphﬁers linked in cascade

“through "high resistances, a tunable -input
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circuit for said system, and separate means
regeneratively coupling each of the several
output circuits of said amplifiers to said tun-
able circuit, whereby said circuit singly selec-
tively controls the amplification of all of said
amplifiers.

3. A system for the comp051te selectlve
multiple amplification and detection of high

frequency carrier currents modulated  at

lower frequency including a series of -three
electrode vacuum tubes connected in cascade
through non-selective couplings capable of
transferring rectified current effects, a tun-
able input circuit .for said series of tubes,
means regeneratively coupling each of a plu-
rality of the output circuits of said tubes to
said tunable circuit, and a translating device
for said IOWBI frequency modulatmns at the
output of said series.

. 4. The composite method of selectlvely am-
plifying and detecting high frequency al-
ternating currents modulated at lower fre-
quency Which .includes simultaneous; pro-

-gressive, selective regenerative .amplification
-and rectification of said currents, non-selec-

tively transferring said amplified currents in
vectified form from stage to stage of said
process, and finally tr anslatlng said currents
so modified into -responses characteristic of
said lower frequency modulations. :

5. In a selective amplifying system the
combination-of a pair of three electrode vacu-
um tubes aperiodically coupled in cascade,
a tunable circuit connected to the input elec-
‘trodes of the leading tube of said cascade,

. an aperiodic output system for the following

tube of 'said cascade, and separate means as-

sociated with the- plate circuit of-each tube
regeneratively coupling the output systems of

each of said tubes tosaid tunable circuit.

6. In a selective amplifying system the
combination of a pair of three electrode vacu-
uin-tubes connected in cascade, a tunable in:
put circuit for the leading tube of said.cas-

cade, an output system for the following tube 1

of said cascade, the output systems of both of-
said tubes bean" capacitive in reaction-to cur-
rents of frequency range covered by said tuna-
ble input-circuit, and s separate means regen-
eratively eouphncr the ouput systems of both
of said tubes to said tunable cirecuit.

7. In a selective amplifying system the
combination of a plurality of three electrode
vacuum tubes connected in cascade through
aperiodic coupling systems, a tunable input !
circuit for the leading tube of said cascade,
means electromagnetically coupling each - of
the output systems of said tubes to said tun-
able circuit.

8. In a selective cascade amphfylnd system
the combination of a plurality of three elec-
trode vacuum tubes, a tunableé input circuit

for the leading tube of -the cascade, means
linking said tubes in cascade capacitively re-

active to currents of frequency range covered
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by said tunable circuit, and electromagnetic
means regeneratively coupling the output
system of the first tube and one or more suc-
ceeding tubes of the cascade to said tunable
circuit. _

9. In a cascade system for progressively
amplifying and detecting high frequency cur-
rents modulated at lower frequency the com-
bination of a plurality of three electrode
vacuum tubes, a tunable input circuit for the
leading tube of the cascade, aperiodic inter-
stage couplings between said tubes including
capacity elements conductively isolating the
output electrode of a preceding tube from
the input electrode of a coupled succeeding
tube, the capacity values of said elements pro-
gressively increasing from  stage-to-stage
from input towards output, and means re-
generatively coupling the output systems of
one or more of said tubes to said tunable cir-
cuit. '

10. In a cascade system for progressively
amplifying and detecting high frequency cur-
rents modulated ataudible frequency thecom-
bination of a plurality of three electrode vacu-
um tubes, a tunable input circuit for the lead-
ing tube of the cascade, high resistance inter-
stage couplings between said tubes, the inter-
stage coupling connections including capacity
elements conductively isolating the output
electrode of a preceding tube from the input
electrode of a coupled succeeding tube, the ca-
pacity values of said elements progressively
increasing from stage-to-stage from input to-
wards output, means regeneratively coupling
the output system of the leading tube and of
one or more of the succeeding tubes to said
tunable circuit, and a translating device in the
output of said system.

11. In a cascade selective amplifying sys-
tem the combination of a plurality of three
electrode vacuum tubes, a tunable input cir-
cuit for the leading tube of the cascade, an
antenna system coupled to said ecircuit,
aperiodic interstage couplings between said
tubes, and means regeneratively coupling two
or more of the output systems of said tubes to
said tunable circuit, said means including con-
nections for coupling the output system of at
least one of said tubes to said tunable circuit
by way of the coupling between the antenna
system and said circuit.

FRIEDRICH MEYER.
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