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huy 11Wa.,1wcrn 1e=aLeb tc) "?"LC!IO I‘BCEIVCL: and -mLmspeakem themselves uhELI'l if c,ontml is had 111
more pmumﬂarly, to tonc conh. 01 devrcea there- one or more of the preceding amplifier stages.

~ for. o ' 'The exact pemt at which volume control of

- When the .scnsuwlty of a radio recei ver 13 in- the h1gh frequency . cha:nnel is acco**lpllshed is
9 greased, for the purpose of receiving weak sig- Irelatively immaterial plOVidEd the control is 7
~ nals from distant stations, the backﬂmumi noise automatic and is respounsive {o the dmphtude of |
beccmes oRjectionably 101.1{21 'The noise is p_t__m:s—": the incoming signal or, to state the matter some-

aply caused, in part, by atmospheric distur bance_s_. Whab dmercntly, to the sen&hwty of the receiver,

Cand, in pa.lt, by electron impact and other phe- The manner in which I provide for automatic ac< |
10 nomena arising in the receiving appamtm -tseh,-- tuation of the tone control device, however 1S an €6
At aay e te, 11185pect1ve of the origin of the back~ Iimportant part of my invention. :

ground noeise, it is largely cemprised of freguen- In a mefened embodiment the mcommg fa:.g-'r-' L

cies quite high in the audic range, whiech fre- nal, after proper .:uamhncatmn at rddio and/or .
quencies may be eliminated from the ultimate mi:ﬂznﬂema;tﬂ frequency, is ampued to the grid
A9 sound output of the receiver without too seriously of a main volume control tube and. uhe output ©
militating againsy intelligibility. | cur rem from the tube is used to. actuate ohe or
- It is, accordingly, an ohject of my mvemmn to more qecunﬂaly volume corrtrol devices. Spe-
- provide g tone con ol for 2 radio 1eﬂ,wer that cifl mhy, in the E*’i”b()dl‘"l‘lﬁﬂt of my mventmn Un-
shall minimize high audio frequéncy response - der dmmusmn emcn f*ecc;nndary volume control de-
20 f‘*cnwr:ﬁnﬂy with an 1L1:rease 1n tne &ensmwlty” vice ¢ omprises a resistor ‘or 4 choke-coil SETI&HY @
of the receiver. L ~includedin the output circuit of an amplifier tube,
Another obiect of my. nnvenw.on 15 to pr{)wde a . the effective value of the resister being deter-
_- i ne econtrol for a ladla mce_a.ver tha sh__a,ll be mined by $he pm,fe 1mpeda,rrr*e of a tbermmmc
automastic in action. - - tube ca:zmﬁctrﬁd in . shung relatlon uhereto o SR
'25 A sHill further object of my mventlon is ta pro- . In the sa,ld embod*ment the plate 1mpedame 80
vide a tene control for a radio receiver, or the like 'm Lne thbe is a fumw.sn of the total negative
that s mﬂ automatically respond only to relative- ‘”"‘I‘ld bias _ﬂotemlal appned ‘rhe?eto whmh bias
1y slow changes in the amplitude or aVﬂrage am— g dﬂtermme by the am*}htude Gf the Gutput
plituce of incomi ing signals. | curre:at thmufrn the Vo‘lm 18 control Lube and the »
In practicing my invention, hi ﬁnd it expedlent cireuiy mnnect ons. are sueh’ that the shuntmp* t85- o
though not absolutely necessary, to accomplish a,ctmn of the Lube is accentuated Wheb veak sug-
gudio frequency &mphﬁuatmn through the use of :aals are being recewed | L
323 mmahuy Of amnhi‘jmg channels fed from a My uwentma is also "tpplmable to 2 radm 1"e-- |
master receiver, instead of using a single chan-  ceiver having only a single audio channel, in - 90_
nel J.r:n tne purpese of handling all audio fre- whzch event; the tube and shvntmg resistor may o
guenciss.. Iach of the channels is, preferably,' be cennected iny series with a capacitor to consti-
md_mdually I ::s.pansw-ﬁ to a mﬁerent normal tute a controllable shunt for audw frequemcy Cul-
- range of frec*venc*es and the total range of all of rénts at hwh frequenmes B A
40 the channels is such as to embrace all frequen-— The present invention may be regamed as an’ 95
-7 eies involved in sound 1epr0duct10n The am- imgerovement over. the invention. disclosed in a
~ plifying channels and ube Necessary leudspeaker,:, CO~ peﬂdmg pp‘l{lcltloll of Walter Van B. Robelt
individual thersto, may wrlesmnd to successive Serial No. 445,937, filed April 21, 1930, ent1t1ed
- woctaves in the andio flequemy spectmm 1f de- “Aui omame tone control” and. abmgned to tne ﬁame |
45 Sired, for a pmpose Whmh will be refelred to assignee as this application. - -- 190
- again. | | : - The nowl Teatures that I conmder ch&racter- o
- One 015 more 01? the uharmeis devoted to thﬂ._' istic of my 111ve11t101"1 are set Lorfh mth partlcu-

- higher audio ueqﬁﬁnmes is provided with vol- larlty in the appended claims. The mventmn it
~ume control means., The vclume comml nmeans self, howevelj both as to its orframza.tlon and its

50 may take the form of any well knowh netwom 'method of - omaratwn nogether with addltlona,l 105
o1 it may de constitutad merely by a varzable re- '_omnct 'and dvantages thereof, will best be un-
sistance device. Alternatively, the leudspeake ~ derstocd frr*m the followi ing descr iption of a spe-

or gpeakers handling thh high frequencies may. cific mbsdlment whexn read in: connectlon mth

be provided with volume control means, although, .Lhm accemp ynying dr awings, in Wthh

.30

L st

55 odbviously, more power is 1egu1red to centml the  Fig. isa mwg? a,mwnwt‘lc view oi a, c’omp_let'e*l_lﬂ.
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- channels allocated to high audio frequencies:.
the: mcommg ﬂlgnal is weak, and the sensitivity of
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audio-frequency amplification channels.

""‘“\.

signal receiving system constructed accdrd‘ng to
my invention;

Fig. 2 is a diagrammatic view of a portmn of the .

system shown in Big, 1;
Fig. 3 is a diagrammatic vww of a slightly dlf—
ferent form of my invention, and o
Fig. 4 is a diagramiatic view of an aliernative
embodiment of my invention,

Referring specifically to @ig.'1 of the dr awings
one embodiment of my invention includes a ra~

dio receiver 1, the output currents therefrom, ab
audio frequencies, are supplied to a plurality of
Each
channel may include a plurality of audio-ire-
guency amplifiers 3 and 5 and suitable band-
vass filters 7 to limit the channel to a definite

frequency-range for which a loudspeaker 9, en-

ergized thereby, is particuany designed.

The radio receiver 1
multi-stage type having automatic volume-con-
trol means and, preferably, it should be pro-
vided with means whereby its sensitivity to in-
coming signals may be controlled for the purpose
of satisfactorily receiving s'gna.ls from eith.er 10-
cal or distant stations.

By dividing the audio-ir eﬂuency range intc oc-
taves and by using a single channel for each oc-

‘tave, the distortion occasioned by the production

of harmonics in the various c'rcuits handling
audio frequency currents may be avoided and
substantially perfect reproduction may be 0i-
tained. For practical purposes, however, in order
to save expense, the range may be divided as in-
dicated in the drawings, with exceilent results.
‘It is also feasible to apply my invent.on to &
system comprising onily two audio channels. In
stich event I prefer to utilize a dynamic loud-
speaker for the range from 50 to 2000 cycles, and
a, loudspeaker of the coﬂdemer type for {requen-
cies above 2000 cycles.
" In order that the objects of my invencion *nay
be accomplished I provide means whereby the
high frequency response o1 the system as a whole,
is diminished when the incom'ng signal has an
average amplitude lower than a predetermined
value. ¥For this purpose, I provide a signal-am-
plitude responsive device 11 which is so disposed

as to control the gain in one or moie of the
1t

the receiver is, accordingly, increased, the gain

in the controiled stages is cor respondingly re-.

duced to a point where the reproduced sound is
substantially free from d'sagreeable background
noise. Conversely, when the incoming signal
is sufficiently strong to enable gatisfactory recep-
tionn with the sensitivity of the receiver reduced
the gain in the controlled stages is permitied to

- return to normal, giving high fidelity.
60

There are, of course, many specific ways in
which the control circuits, comprised in the sys-
tem shown in Fig. 1, may be arranged. I prefer,
however, to utilize a super-heterodyne radio re-
ceiver of the type provided with automatic vol-
ume-control devices and to connect the ampii-

fication-control for the aud:o channels as shown -

in detail in Fig. 2.
"The super-heter odyne receiver comprises &

plurality of radio irequency amphﬁca,tmn stages,
an oscillator, a first detector and a plurality of
intermediate frequency amplification stages, none
of which are illustrated since they are familiar to
those skilled in the art. 'A manually operable
censitivity control device (not shown) may be
included, if desired. Sensitivity-control devices,

may, if des.red, be of the

“stantially no space current to

‘thereof increases.

1,961,329

such as variable input-circuit resistors, bias-po-

tential adjusting potentiometers and resistors and
the Iike are also well known to radio engineers;
thev therefore need no explanation.

The receiver also includes a second detector
tube 13 and a volume-control tube 15 across the

input circuits of which are simultaneously Im-
pressed signhal potentlals derived from the inter-
mediate frequency amplifier., The plate circuit
of the volume-control tube includes a resistor 17,

80

85

the voltage drop across which supplies to certain

of the amplifier tubes a negative grid biasing po-
tential in excess of the normal potential derived

from a source i3 CDIIHIJ.OI] to all of the tubes in

the system,

The plate of the volume control tube is con-

nected, through a resistor 21 to the grid of the
amplification~-control tube 11 the space-current
path in which, in series with & condenser 25, ei-
fectively shunts a coupling-resistor 27 or a choke-
coil included in the output circuit of the audio-
frequency amplifier 3 energized from the second
detector.

By applyving a suitable negative bias to the grid
of the volume-control tube, the space current

flowing in the plate cireuit resistor 17 may be so
reduced that the bias supplied to the preceding

amplifier tubes maintains the sensitivity of the

system at the proper point for the receptlion oi

weak signals. Such signals, impressed on the in-
nul circuit of the volume-control tube cause sub-
ow In the said
tube and, consequently, the fixed hias on the am-
plification-contrel tube 11 is substantially that
determined by the point on the common potential
source 19 to which the cathode thereof is con-
nected. The point in guestion is so chosen, there-
fore, that the fixed bias is such as to maintain the
plate-unpedaﬂce of the ftube near the minimum

“value.

During the 1ece*pt10n of weak Elgnals ther efole
waen the system is in the sensitive condition, the
resistor 27, or the choke-coil, if one is used, is
effectively by-passed, for audio fregquencies, by
the amplification-control tube and the condenser
25 connected between the cathode of the tube and
the lower end of the resistor., The high fre-
quencies, accordingly, are not passed on to the
audio-frequency amplifier 5 and the quality of
thie reproduced sounds is rmt- marraed by their
presence.

When strong signals are recewed the space cur-
rent in the volume-control tube resistor 17 in-
creases thus causing the bias applied to the grid

of the amplification-control tube 11 io become

more negative, whereby the pl&tﬂ imnedance
The shunting effect of the am-

phﬁcatmn control tube diminishes and, as 2 con-

sequence, signals at high frequencies are nass-ﬂd'

on through the band-pass filter 7 and the audio
freque:ncy amplifier 5 to energize the loudspeaker
9 associated with the controlied channel.
currently with the decrease in the high frequency
atienuation, the sensitivity of the system is re-
duced through the more negative bias supplied to
the gr 1ds of the earlier a,mphfymg tubes (not
shown). |
Instead of associating the a,mpli:.’"ica,tion-mn—
trol tube 11 with the output circuit of the ampli-
fier tube 3, it also lies within the scope of ray in-
vention to dispose it at any other desirable point
in the amplification channel. For example, as

Con-
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shown in Pig. 4 of the drawings, the tube 11 may

be connected effectively in shunt to a choke-coil

- 51 which coil is serially included in a circuit, com-

150:
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__the résistor 53;
" sistor 53  resuilts in the bias on-the grid of {he

S
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| pmsmg a 1*e513ter 53 and a eendeneer 55; extend-—-

itig between the grid of the amplifier tube 3 and &
poifit on the potential source 19; A connectmn

mcludmg a resistor 56 and g blockmg condenser
57, extends from the plate of the second deétector |
tube to the grid of the audio frequency amplifier
3 end a blas—supply circuit, including g resistor

59, is connected from g point intermediate the

cotidenser 57 and the Tesistor 56 to: a’point betweena

the choke-coil 51 and the resistor 53.
The nelmal or no—e1gne1 blas on the: gnd of
the emphﬁer tube 3. 'Lherelere i pa,rtly deter-

'mmed by the velta,ge drep between the points on
the potential’ source 19 to thh the resistor 53
and the cathode of the tube respeetlvely, are

connected

 When weak mgnele are- reeewed the veltage-
“drop dcross the resistor 17 does not ehen
| precmbly and the tube 11 thS minimum plate-
-1mpedenee thus by=passing the eheke-—mﬂ 51-tH
‘reduce the input to the tube 3. At the same time;

thé epaee CUrY ent in tube 11 , flowing in the ra-

 sistor 53. causes a voltage drop across the said
. resistor Whlch wlien added to the bhias oit tube 3

fixed by the grid and: cathode connections to the

soufce 19, rediuces the: gain- in the tune suffi- &
ciently to- preveint L.he channel from: ‘ENEY glzmg,
the loudepeekel (not shewn) essoeiabed thele-.

with.
Conversely, when stronger *:1*3*11&15 e‘we Tise: to
increased current in the resistor 17, as 1e11.~

before exple,med the plate- lmpeda, 1ca ef the

tube 11 mcreases thus reducmg the eunem in
Dlmlmehed currant in the re-

 tube 3 becommg less negative, with the result

~ tion cHanrel,
-is disclosed in Fig. 3 of the drawings whel ein elex
5" ments analogous to those shown in: Flg 2 are

60

o plete 1mpedence of the sgid tone control tube is

that the gain therein Increases  simultanecusly

with the impression thereon of 51,?;11&1 potentigls

from' the second detector.
As heretofore steted it 1s also feas1b1e to epply'
my ' invention to a reeewmg system -whi¢h in- -

cludes only 2 elngle audio frequency emphﬁm-
Such modification of my invention

similarly designated. -
Referring to Fig. 3, the radm receiver (not

sl:temm) pr eeedmg the portwn of ‘the system illus- -

trated is of the superheteredyne type, the same

as was referred to in connection with the de=

scription of Fig. 2. The volume control tube 15

~and the second detector tube 13 are similarly in- -
- terconnected for energlzetlen from the intermedi-
ate frequency amplifier and are similarly ener-
2 gized from the cemmon umdlreetwnal potentlal

seurce 19.
The tone control tube 11, however: is dlspesed

~in a different position: it is connected in shunt
relation to g resistor 31, or & choke- coil, which
resrlstor or coil and g small capacitor 33 are con-

nected across the input termmals of an audio-
frequency empllfymg tube 35. The condenser and

the resistor or coil constitute a tone-control cir-
~ cuit, the electrical value of the resistor or coil”

5 being stich that when the plate Impedance of

the tone-control tube is maximum, the effect of
the condenser as a by-pass is negligible.

The blae potent1als epphed to the volume con-

that when no 51gnals are bemg recelved the

minimum. When Week mgnals are reeewed the

change in plate circuit in the volume- control'
tube is negllglble and a negligibls change oceurs

in the plate impedance of the tone eontl ol tube.

ap-

by making -the

or dzmlnuep do music

| Under such condltmns nhe by—pees eendeneee is

-effectlve to attenuate the higher audio freguen=

free from background rioise. R
Converse.ly, when stiong signals are reeewed

the plate current in the volume-contro! tibe in-

creases causing a veltege drop across the resistor
17 included in: the output circuit theveeh _Wh*eﬂ
drop, when applied to the grid of the tone con-

trol tube, renders it suﬂ“ie}ently negative to raise :
the ple,te impedance thereof to & valus 85 greav

as, or greeter than, that of the re51etor 31 w

| whwh the tube is connected:in shunt.

When receiving streue signals, ther efele, uhe

“higher frequencies are not by-passed en’i the'

ﬁdellty of reproduction is improved.

cles and the sound reproductwn i3 eubuuentlelly o

.

In cage it is desired; an adjustment mey be pro-
vided which will enable the user to predetermine.

tube begins to cperate.
be obtained- through' the use of 4 potehtiometer

meemueh as the preceding tubes of the svatem

e automatically controlled as to their sensitivity |
_ey reason of a- connectien 39 extending to the

- the field-strength leval at which the tohe-conirol
Sueh edmatmem might

-to'vary the fixed bias on. the tone control tube, o "
connection 27 of the cathode of
the tuke to the potential source adjustable,

0o

plate of the volume control tube, the cutput from '

the s second detector tube increases very little in

response te inereased signal carrier amnlitude.
In order, therefore; to adjust the saund cutput
from the system to e pleeemg level, I find it ex-

padient to msake the connection between the sec-
ond detector and the eud}.e-frequency amplifier = g
cured by including a resistor 41 in the plate 011; -D |
cuit: on the second détector tube with which g
variable contact element 43; connected to the grnzli; |
‘of the audio frequency amplifier thr ough a blocr{-—f-;

,mg condenser 45, is associated: . |
In' order that. the tene-—centrel tur;,e sheﬂ be.

deUSh&bIE The adjus tability may be eagily se-

pleemded from 1 csponding. to minor changes in

195

=3
= R

signal amplitude, such as are cdused by crescendo

1 passages, it is advisable to
include a ﬁlter 47 in-the output circuit: of the

volume 00711:1 ol tuee which fiiter hae 2 t:zrﬂe cen-
etent of several seconds:or more,

It will, accor dmely, he apparent from a CUI‘l:‘id—- |
eration of the foregoing description of several

emeedlm nte of my mventlon that I nave provided

-an  improved 51g1'n1 receiving systemy whereby

signals from dlStELIlt stations may be received

ventional radio 1ece1vmg apparatus.

automatic in operetloza the advantages eem uing

thorefrem are net dependen* upen th u}:ﬂlf of the |

epereter -

Tt should be cleerlg unde reteod hewever that,
in eertem gases it may- be desirahle Lo utjhze
manually- operable means, instead of the auto-

1

with greater clarity: than through the use of con-~ .

It will fur-

ther be evident that, since my improved system is 55

matic means herein shown and described, for the - :
purpose of simultaneously controlling the fre-

quencv—reepense of the system and the S@l‘SlthltJ

thereof, In such event, the tube 11 may be cimitted 14

and the impeadance device to Wthh it is connected
in shunt may, instead, be made var 1ab1e and tbe

sene1t1mty-contrel means-in thé receiver me,y be

mechanically eoupled to thie said device for ac-
tuation threugh a, smgle dial, knob or the 111{@

Although I have illustrated and-described SeV-

eral alternative forms of my invention, manv other |
modifications will be apparent to those skilled in |

the art to Whluh it pertains. My invention, thﬁle—

fore; it not to be restncted except msmar es is &
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necessitated by the prior-art
the appended claims.

1 claim as my invention: SR -

1. The method of operating signal receiving ap-
paratus of the type comprising audio irequency
responsive means which includss receiving a
super-audible signal and utilizing sald signal for
conirolling the range of freqiencies 10 which said
Arst nared means is effectively responsive. |

9. The method as set forth in claim 1 wherein
the range of effective response is a function of
the amplitude of the incoming signal. -

3. The method as set forth in claim 1 wherein
ithe effective high-frequency response is caused to
decrease with a decrease in the amplitude of an
incoming signal. - o

4. The method as set forth in claim 1 wherein
the effective high-frequency response is caused 10
increase with an increase in the amplitude of an
incoming signal. | | IR

‘5. The method of operating electric signal am-
plifying systems which includes verying the sensi-

afm{-by_ the spirit of

tivity of the system tc incoming high ifrequency

signals and concurrently controlling electroni-
cally an sudic frequency response characteristic
of the said system automatically In response to
variations in the average amplitude of such high
frequency signals. | | | -

6. The method as set forth in claim 1 wherein,
a8 the sensitivity of the system is increased ithe
high frequency response is decreased. -

7. Tha methed as sef forth in claim 1 wherein,
o5 the sensitivity of the system is decreased, the
high-freguency response in i creased. -

¢ Tn an amplifying system, means for con-
trolling the audio-~irequency Tesponse charac-

teristic thereof, and means responsive 10 super- |

audible signals for automatically actuating sald
control means. B - S

9. Tn & signal receiving system, & plurality of
ampiifying devices responsive, respectively, to
hich and low audio audio-frequency signals, and
means responsive 10 ‘super-audible signals 1or
controlling the efiective respornse of at least one
amplifying device allocated to high audio fre-
quencies. ' R .

10. In g siegnal receiving system, means Ior ani-

plifying currents at audic-irequencies, means for

controlling the range of frequencies effectively
amplified thereby, and super-audible signal-re-

sponsive means for automatically adjusting sald

controlling means. o

~ 11. In o radio signal receiving system, the com-
hination with a sighal amplifier, a detector, and
an sudio frequency amplifier, of means provid-~
ing a high audio frequency amplifying channel
in said last named amplifier, means connected
with said channel for attenuating audio frequency
sienals within a certain high range ol such fre-
quencies, an electronic amplifier device connected
with said attenuating means to control its con-
nection with said signal channel, said device hav-
ing an anode and cathode in said connection, and
having a control grid, and means responsive to

signals transmitted through sald agmplifier and

independent of signals transmitted through sald
audio frequency amplifier for controlling poten-
tials applied to said grid. o

- 12. In.g radio signal receiving system the com-
hination with a signal amplifier, a detector, and
an audio frequency amplifier, of means providing
g high audio frequency amplifying channel In
<aid last named amplifier, means connected with
said channel for attenuating audio frequency Sig-
nals within a certain high range of such Irequen-

" limit. the flow of current therethrough, an elec-

characteristic of said first named means.

‘hination with a high frequency signal receiving

1,961,329

cies, impedance means connected with said at-

tenuating means to limit the flow of current
therethrough, an electronic amplifier device con-
nected in parallel with said impedance means,
said thermionic device having a control grid, and 80
means responsive to signals transmitted through
said signal amplifier and independent of signals
transmitted through said audio irequency am-
plifier for controlling potentials applied to said
grid. A | o |
'13. In a radio signal receiving system includ-
ing a signal amplifier, a detector, and an audio
frequency amplifier, the combingtion of means
providing a high audio frequency amplifying
channel in said last named amplifier, means con-
nected in shunt to said channel for attenuating
audio frequency signals within a certain high
range of such frequencies, impedance means con-
nected in series with said attenuating means to

85

90

95
tronic amplifier device having its anode and -
cathode connected with said impedance means,
whereby said last named means and said device
are connected in parallel, said device having a
control grid, and means responsive to signals
transmitted through said signal amplifier and
independent of signals transmitted through said
sudio frequency amplifier for controlling poten-
tials applied to said grid. | |
14, In a signal receiving system having auto-
matic volume control means, the combination ol
an audio frequency amplifier providing an am-
plifying channel for audio frequency signals in

100

1056

g predetermined high audio frequency range,

means connected in said audio frequency ampli-
fying channel for attenuating at least a portion
of said audio frequency range, a circuit imped-
ance device connected in series with said at-

110

+tenuating means for controlling its effect in sald

channel, and an electronic amplification control 118

‘device having an anode circuit connected in shunt

with said impedance device and having a control
erid connected with said automatic volume con-
trol means. S

15. The method of operating signal receiving 120
apparatus of the type comprising audio frequency
amplifying means which includes receiving a

super-audible signal and utilizing said signal for

effecting a control of the audio frequency response

ber) ned means. 125
'16. In a radio signal receiving system, the com-
bination of an automatic volume control means

respensive t0 high frequency signals, audio fre-

quency signal atienuating means, and an elec-
tronic tube connected between the automatic vol-
ume control means and the signal attenuating
means as a control device to effect a control of the
audio frequency signal attenuation in response to

130

operation of the automatic volume control means.

17. In o radio signal receiving system, the com- 135

channel and an audio frequency signal channel,
of an electronic volume control device having an

input circuit connected with the high frequency

signal receiving channel and having an output 140

circuit. an electronic control device having a con-

trol electrode connected with said output circuit,
means connected with the audio frequency signal
channel for attenuating audio frequency signals
within a certain higher range thereof, said control 145

device being interposed in said connection where-

by the attenuation of sald signals is controlled 1n
response to the average amplitude of signals in
the high frequency signal receiving channel. =

~18. In a radio signal receiving system, the com- 150



10

15

- celved signal field strength to maintain a uniform

fleld strength. |
20, The method of operatng a radm 1ecelvel-
'w"nch consists in collecting signal energy, ampli-
fying the collected energy, detecting the ampilified -
- energy, automatically controlling the amplifica-

1 961 329

bmatmn of axn aut@matw velume contr c-l means
responsive to high frequency signals, audio fre~
quency. signal attenuating means,- |
{ronic amplﬁel device having a control eleczrode |
connected with the automatic volume control
‘means to receive controlling potentials tberefrom-
and having output electrodes connected in circuit
with the signal attenuating means, thereby to
eifecy a control of the audio frequency s1gna1 at-

tenuation in response to operation of the auo-
matic volume control means. | |

- 19. The methiod of operating a T*adm receiver

which consists in collecting signal energy, ampli-
fying the collected energy, detecting the amplified
cation: of the col-

energy, controlling the amplifi
lected energy before detection, in accordance with

received signal field strength to maintain a pre-

determined amplification level, and variably at-~

tenuating the detected signal energy within a pre-
determined hlghel audio fregquency range, in ac-
var:tatlons m the recewed 51gna1_

cordance with

tion of the coilected energy inversely with re-

amplification level, and attenuating the high fre-
guency detected signal energy when the received

- signal field strength decreases below the bﬂck—-

oround noise level, |
21. The method of opergs tmg a ‘Tadio receiver

which consists in collecting signal energy, am-

plifying the collected energy, detecting the ampli-

- fied energy, controlling the amplification of the

40

48

collected encrgy inversely with received signal
field strength to maintain g uniform amplifica-

tion level, and automatically attenuating the high
-audio frequency detected signal energy when the
- received signal field strength falls below the back-

ground noise level, |

22. A method of suppr essmg bac gmund noises
in g radio receiver which consists in collecting
signal energy, amplifying

high 1requency components of the detected sig-

nal energy during such periods of reception when
the signal field str ength decreases below the baclk-

ﬂround nmse level.

8¢

76

and an elec-

suc:h energy, detecting -
- the amplified energy, maintaining the amplifica-
tion of the collected energy at g uniform level
during reception, and suppressing the relatively

5 -

23. In a radm SIgna}. recelvmﬂ' system the cam-— o

bma,t;on of mgnal receiving means,
quency signal

audio fre-
attenuating means,; and an elegc-

tronic control device connected between said first .

‘ect &
Jutenuatlon in re-

andg second named Imeans to e
the audm frequency &gnal

control of

sponse to changes in the amphtude of uhe received -

‘signals. :
24, In g radio recewer audio frequency ampll- |
fying means adapted to cover a wide range of

frequencles . super-audible signal responsive

‘means for automatically controlling the ampli-
dcation of currents at frequencies lying in the
‘upper end of the range, and manually operable
means for a,dJustmg the measure of automatm
-control .- S |
25 In a radio recewmg system means for re-

ceiving swnals within a predetermined frequency | |
range, means for ampllfymg signals Wltlnn a dif-

ferent frequency range, and control means for
varying the frequency responsive characteristic of

said last named means in accordance with varia~ =
tions in the amplitude of mgnals recewed by said

ﬁrﬂ‘t named means. -
28. In an electric sagnal amphfymg system

acteristic of one portion of said system, and
means responsive to signals at a differing fre-

quency outside the frequency mnge of signals
transmitied by said first named por twn for con-
trolling said first named means. |

2. In -a radlo ‘receiver, -

100
means for varying the frequency response char- |

105

sen51t1V1ty control
means, audio frequency fidelity-control means, =

and means responsive to changes in strength of

mcommg sienals for automatm&lly actuatmg ea,ch'

of said control means.
28. In a radio recewer

incoming signals for automatically zmd comur-—
rently actuating each of said control means.

1o

senmtnmy-f‘"ontrol S
means, audio. frequency fidelity-control means,
and means responsive to changes in strenguh of

ws |

29. In combination, a radio frequency ambh-fﬁ_-'-
ﬁer a, defector, means providing signal input and =
output circuits for the detector, means asso-.

ciated with the detector input circuit for con-
means,

automatically attenuating hich- audio Ilequency
signals in the detector output circuit,

GEORGE LISLE BEERS

- 120
trolling the gain of the amplifier, and additional

‘including a voltage V&I‘l&b]_e reactance .
- path having a low impedance to audio fr equency.
currents, responsive to the gain. cantrol means for

_.‘125 s

130
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