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UNITED STATES PATENT OFFICE 
2.296.393 

NoISE LIMITEB 
Ciro C. Martinei, Oaklyn, N. J., assignor to 

Radio Corporation of America, a corporation of 
Delaware 

Application March 16, 1940, Serial No. 324,239. 
(C. 1787.5) 4 Claims, 

My invention relates to limiting or clipping 
circuits for radio receivers and, in its preferred 
form, particularly to noise limiters for television 
receivers. 
In television receivers it may be desirable to 

employ limiting circuits for various purposes, 
such as for example, leveling synchronizing pulses 
before they are impressed upon the deflecting 
circuits, or reducing the amount of noise in the 
received signal. Different circuits are known at 
the present time which will perform these func 
tions, but many of them are not altogether Sat 
isfactory for one reason or another. 

It is, accordingly, an object of my invention 
to provide an improved limiting circuit Which 
Will be effective in operation and simple in de 
sign and adjustment. 
A further object of my invention is to pro 

vide an improved means for and method of lim 
iting noise in a radio receiver, either for Sound 
or picture reception. - 
A further object of my invention is to provide 

an improved means for and method of leveling 
Synchronizing pulses in a television receiver. 
A still further object of my invention is to 

provide an improved means for and method of 
effecting gain control in a television receiver. 
In a preferred embodiment of my invention the 

limiter circuit comprises a diode and an output 
resistor in Series With each other and also in 
series with a direct current voltage which nor 
mally maintains a fioW of Current through said 
diode and resistOr. The picture signal, Synchro 
nizing pulses, or the like, are impressed upon the 
limiter circuit whereby they cause a variation in 
the diode current to produce a signal Voltage 
across the output resistor, and they are impressed 
upon this circuit With Such polarity that an in 
crease in signal amplitude beyond a certain limit 
causes the flow of diode current to stop. Thus, 
any signal, Such as noise or synchronizing pulses, 
exceeding this limit will produce no signal across 
the output resistor. 
The invention Will be better inderstood from 

the following description taken in connection 
with the accompanying drawing in which: 

Figure is a circuit diagram of a portion of a 
television receiver embodying my invention where 
it is utilized as a noise limiter, 

Figure 1a is a group of curves which are re 
ferred to in explaining the operation of the cir-. 
cuit of Fig. 1, 

Figure 2 is a circuit diagram illustrating ane 
other embodiment of my invention, 
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ferred to explaining the operation of the circuit 
of Fig. 2, 

Figure 3 is a circuit diagram of an embodi 
ment of my invention as applied to an automatic 
volume control circuit of the type operating On 
the peaks of synchronizing pulses, 

Figure 4 is a circuit diagram of an embodi 
ment of my invention as utilized to clip or level 
Synchronizing pulses, - 

Figure 4a is a group of curves that are referred 
to in explaining the operation of the circuit of 
Fig. 4, 

Figures 5 and 6 are circuit diagrams of other 
embodiments of my invention as utilized to level 
Synchronizing pulses, 

Figure 7 is a circuit diagram of an embodiment 
Of my invention in which the noise suppressor 
is applied to the synchronizing channel only 
and 

Figures 8 and 9 are embodiments of the in 
Wention in which the limiter diode current is pre 
vented from flowing through the output resistor 
of the detector. 

Referring to Fig. 1 the invention is shown ap 
plied to a television receiver of the superhetero 
dyne type comprising the usual radio frequency 
and intermediate frequency amplifier portions 
(not shown except for the last I. F. amplifier 
stage indicated at ), a second detector 5 com 
prising diodes 2 and 3 connected to form a full 
Wave rectifier and supplying signal through a 
noise Suppressor diode 4 and its output resistor 
6, a video amplifier tube 7 and a cathode ray 
tube 8. 
The part of the receiver which precedes the 

Second detector 5 preferably is designed in ac 
Cordance With the teachings of my copending 
application Serial No. 287,027, filed July 28, 1939, 
and assigned to the Radio Corporation of Amer 
ica. Specifically, the time constants of the volt 
age supply filters are made either very short or 
very long in order to prevent a noise pulse from 
affecting the receiver for a period longer than 
that of the noise pulse itself. 
The particular coupling between the last I. F. 

amplifier tube and the second detector 5, in 
the example illustrated, is of the type described 
in the Grundmann and Allen Patent No. 
2,157,170, issued May 9, 1939, and assigned to the 
Radio Corporation of America. The primary 
circuit, which includes a tunable primary coil 
9, may be traced from the plate of the amplifier 
tube through the primary coil 9, a blocking con 
denser , and through a portion of the second 

Figure 2a is a group of curves which are re- 55 ary coil 2 and the large capacity condenser 3 
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quency and which are of greater duration than 
the horizontal synchronizing pulses. 

Referring now to the operation of the noise 
limiter circuit, it will be apparent that, so long 
as the limiter diode 4 is conducting, there will be 
a signal voltage appearing across the output re 
sistor 6 if a signal is being supplied from the sec 
ond detector 5. However, if the signal impressed 
upon the cathode 7 of the limiter diode 4 has 
sufficient amplitude to raise the cathode 7 to 
the potential of the diode plate. 8, or if it has 
still greater amplitude whereby the cathode be 
comes more positive than the plate, the limiter 
circuit is effectively open-circuited and no signal 
will appear across the output resistor 6 until the 
cathode 7 again becomes negative with respect 
to the plate 8 to permit the flow of current 
through the limiter diode. 
The action of the noise-limiter circuit is illus 

trated in Fig. la, where the curve 6 represents 
the current flow through the limiter diode 4 plot 
ted against voltage impressed across the diode 
electrodes 7 and 8. The curves A and B repre 
sent the signal impressed across the limiter in 
put resistor 24 for the conditions of a "white' 
picture and a "black' picture, respectively. Since 
the synchronizing pulses are applied with posi 
tive polarity to the cathode 7 of the limiter di 
ode 4, any signals such as noise signals of the 
same polarity as the synchronizing pulses will 
raise the cathode 7 to the same potential as 
that of the diode piate f8 when their amplitude 
reaches 17 volts in the specific example illustrat 
ed. Therefore, as shown by the curves A and 
B' in Fig. 1d, any noise signal in excess of 17 
volts (or any other predetermined limit) will not 
appear across the output resistor 6 of the limiter 
circuit. 

It may be noted that, since the limiter circuit 
is A-C. coupled to the second detector 5 rather 
than D.-C. coupled, a Smaller percentage of the 
noise will be removed for a “black' picture than 
for a “white' picture, as is evident from a com 
parison of the curves A and B'. 

It will be evident from the foregoing that, by 
employing the limiter circuit at a point preceding 
the video amplifier 7 and its associated direct 
current reinserting circuit, I have substantially 
eliminated the previously encountered difficulty 
of noise pulses interfering with the D.-C. rein 
serting action. Such noise interference previous 
ly produced on the control grid on the video ann 
plifier tube a greater negative bias than that re 
quired for the proper picture background. It will 
also be apparent that I have avoided a similar 
difficulty in the operation of the Synchronizing 
pulse separator 36. Also, I have substantially 
eliminated the possibility of noise pulses feeding 
through into the deflection circuits where they 
may disturb the deflection circuit operation. 
In Fig. 2, I have shown a noise limiter similar 

to that previously described, but which is direct 
current coupled to the second detector instead of 
A-C. coupled, as in the circuit shown in Fig. li. 
In Figs. 1 and 2, like parts are indicated by 
the same reference characters. In order to sim 
plify the drawings, the peaking and resonating 
coils have been omitted in Fig. 2. 

It will be noted that, in Fig. 2, the plate 8 
of the limiter diode 4 is connected through the 
limiter output resistor 6 to a positive point on a 
voltage divider 62, and that the limiter circuit 
is completed through the voltage divider 62 to 
ground, through ground to the midpoint of the 
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3 
output resistor 6 and a conductor 63 to the 
cathode 7 of the limiter diode. 
The action of this circuit is substantially the 

same as previously described, the voltage applied 
to the plate of the limiter diode being Sufficient 
to maintain a flow of current therethrough until 
the signal impressed upon the Cathode of the 
limiter tube exceeds a predetermined voltage. If 
the detector output voltage is in excess of this 
limiting voltage, it effectively opens the limiter 
circuit by making the diode non-conducting and 
no signal appears across the output resistor 6 for 
the duration of a noise pulse exceeding this volt 
age limit. 
The operation of the circuit of Fig. 2 is illus 

trated by the curves in Fig.2a, where the curve 64 
represents the limiter-diode characteristic and 
where the signal impressed upon the limiter cir 
cuit is indicated at 65. It is assumed that the 
D.-C. component of the picture signal has been 
transmitted. It will be apparent that the signal 
appearing across the limiter output resistor 6, 
represented by the curve 65, contains substan 
tially no noise having an amplitude in excess of 
the synchronizing pulses. The curve 65' also 
shows that, as a result of the direct current Con 
nection, this is true for all the picture signal re 
gardless of whether it represents a “white' pic 
ture or a "black' picture. 

Referring to Fig. 3, the invention is shown ap 
plied to an automatic volume control circuit of 
the synchronizing pulse operated type covered 
broadly by Holmes Patent No. 2,109,618, issued 
March 1, 1938, and assigned to Radio Corpora 
tion of America. In this figure, the limiter circuit 
is direct current connected and is otherwise sub 
stantially the same as the limiter circuit shown in 
Fig. 2. However, a battery 66 rather than a volt 
age divider has been indicated as the voltage 
Source. Like parts in FigS. 2 and 3 are indicated 
by the same reference numerals. 
The automatic volume control circuit, in the 

example ilustrated, comprises a diode 67 con 
nected in series with the parallel combination of 
a resistor 68 and a condenser 69, this parallel com 
bination having a time constant such that the 
diode 6 is caused to function Substantially as a 
peak rectifier. As explained in the above-men 
tioned Holmes A. W. C. patent, such a peak rec 
tifier circuit, when connected to measure the 
peaks of the Synchronizing pulses, will produce a 
voltage which is a measure of the fading or other 
change in the signal strength of an incoming sig 
nal. A circuit of this character is especially use 
ful in television systems employing direct current 
transmission, since, in Such Systems, an average 
carrier A. W. C. System will not operate properly 
because of the fact that the carrier amplitude is 
being varied by the direct current component. It 
may be noted that in the Holmes patent the A. W. 
C. peak rectifier is a triode. The D.-C. connected 
A. W. C. diode circuit is described and claimed in 
my Copending application Serial No. 210,614, filed 
May 28, 1938, and assigned to the Radio Cor 
poration of America. 

It has been found, however, that a peak rectifier 
type of A. W. C. system, such as shown in Fig. 3, 
may not operate properly in noisy locations un 
less suitable precautions are taken, because large 
amplitude noise pulses may control the A. V. C. 
action and thus reduce the gain of the receiver at 
times when the gain should not be reduced. How 
ever, if the A. V. C. circuit is preceded by my 
limiter circuit, as shown in Fig. 3, the A. W. C. 

secondary winding f2 and through the detector 75 voltage which appears across the resistor-conden 



4 
ser combination 68-69 will be a true measure of 
the height of the synchronizing pulses and, there 
fore, of the amount of gain desired in the receiver. 
This A. W. C. voltage is applied in the usual man 
ner to a direct current amplifier T and from this 
amplifier through suitable filter means to the 
control grids of the IF amplifier tubes. 

Referring to Fig. 4, my limiter circuit is shown 
applied to a television receiver for the purpose of 
making all synchronizing pulses oi the same an 
plitude before they are impressed upon the de 
flecting circuits... In the circuit shown in Fig. 4, a 
Synchronizing pulse Separator circuit comprising 
a diode 72 is connected to the output of the sec 
ond detector 3 of a television receiver. In the 
example illustrated, the second detector com 
prises a diode 4 and the usual output resistor 76 
shunted by a condenser 77. 
The Output of the Second detector is impressed 

across the electrodes of the separator diode 2 
through a condenser 78 and through a separator 
output resistor 79. There is also provided a con 
paratively high resistance resistor 8 connected 
between the plate of the diode 2 and ground. 
The positive Synchronizing pulses which are ap 
plied through the condenser 78 to the plate of the 
diode 72 cause a biasing voltage to be maintained 
across the resistor 8, this bias being of such 
value that only the Synchronizing pulses cause a 
flow of diode current whereby only the synchro 
nizing pulses appear acroSS the output resistor 79. 
Since, for various reasons, these Synchronizing 

pulses may be of uneven amplitude at this point, 
it has been found desirable to level them; that is, 
make them all of like amplitude by means of a 
limiter circuit similar to that previously de 
scribed. As applied in Fig. 4, this leveling or 
limiting circuit comprises a limiter diode 82 and 
a resistor 83 which are connected across the out 
put resistor 9 of the separating circuit and in 
series with a Source of D.-C. voltage for main 
taining normally a flow of current through the 
limiter diode. 
In this application of the invention, the D.-C. 

voltage is set at such a value that each synchro 
nizing pulse drives the cathode of the limiter 
diode 82 to a potential at least, as great as the 
potential of the plate of the diode 82. As a result, 
the tops of all synchronizing pulses are clipped 
off to the same level, this clipping or leveling ac 
tion being illustrated in Fig. 4d, wher the limiter 
diode characteristic is represented at 84. The 
Synchronizing pulses appearing across the sepa 
rator output resistor 79 are indicated by the curve 
86, while the leveled synchronizing pulses appear 
ing across the limiter output resistor ale indicated 
by the curve 86'. 
In Fig. 5, I have shown a leveling circuit for syn 

chronizing pulses, which is similar to that shown 
in Fig. 4, like parts in Figs. 4 and 5 being indicated 
by the same reference characters. The circuits 
of Figs. 4 and 5 differ in that the separating cir 
cuit is connected to different points in the re 
ceiver in the two figures. In Fig. 5, the separator 
tube 72 is connected to the output circuit of a 
video amplifier 87 rather than to the output of 
the second detector, as in Fig. 4. 
In Fig. 6, there is shown another circuit in 

which my invention is utilized for leveling syn 
chronizing pulses, where the limiting circuit is 
shown applied to the Output circuit of a syn 
chronizing pulse separator tube 88 of the type 
illustrated in Fig. 1. The limiter diode 89 and 
its output resistor 9 are connected across the 
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2,296,893 
positive voltage being applied to the plate of the 
limiter tube 89 by means of a battery 93 whereby 
the diode 89 is conducting until the signal im 
pressed upon its plate exceeds a predetermined 
limit. 
In Fig. 7, the invention is shown applied to a 

television receiver in such a way as to function 
as a noise limiter for the synchronizing chan 
nel. In this figure and in Fig. 1, like parts are 
indicated by the same reference numerals. In 
this particular application of the invention, 
the noise-limiter diode 94 and its output re 
sistor 96 are connected across the plate resistor 
97 of the video amplifier 7 with the plate of 
the diode 94 maintained normally at a certain 
D.-C. potential. It will be noted that a sub 
stantially noise-free signal is applied to the syn 
chronizing separator tube, as in the case of Fig. 
1, whereby the synchronizing action of the re 
ceiver is improved. 

In FigS. 8 and 9, there are shown embodi 
ments of the invention in which the current 
flowing through the limiter diode is prevented 
from flowing through the output resistor of the 
Second detector, even though the limiter cir 
cuit is direct current connected to the detector. 
In Fig. 8, where parts corresponding to those 
in Fig. 1 are indicated by like reference nu 
nerals, this is accomplished by means of a 
balanced circuit, a resistor of which may have 
the same resistance as that of the limiter out 
put resistor 02 being connected between the 
Cathode of the limiter diode 03 and a point on 
the voltage divider 04 such that any flow of 
current through the resistor of and the ouput 
resistor 6 of the second detector balances out 
any flow of limiter diode current through the 
detector Output resistor 6. 

In Fig. 9, the current flow of the limiter diode 
05 through the output resistor 06 of the second 

detector OT is prevented by means of a bat 
tery 08 which is connected in the detector cir 
cuit to oppose the flow of such current. By 
means of arrangements, such as shown in Figs. 
8 and 9, it is possible to avoid having the quality 
of the detector output impaired by the flow of 
an undesired direct current component through 
the detector output resistor. The circuits of 
Figures 8 and 9 are described and claimed in co 
pending application Serial No. 436,559, filed 
March 28, 1942, in the name of Ralph S. Holmes. 

In the drawings, the values of certain circuit 
elements have been indicated, by way of ex 
ample, in ohms, megohms, and microfarads. 
Also, in certain figures, the voltages at different 
parts of the circuit have been indicated by way 
of example. 
From the foregoing description, it will be ap 

parent that various modifications may be made 
in my invention without departing from the 
Spirit and Scope thereof. 
What I claim as my invention: 
1. A television receiver for the reception of a 

carrier wave negatively modulated by a com 
posite signal consisting of picture signals and 
Synchronizing pulses and also modulated by the 
direct current component of the transmitted ??? 
ture, said receiver comprising a diode detector 
for demodulating said received signal to produce 
picture signals. and synchronizing pulses, said 
detector including an output resistor, and an 
amplitude limiter circuit comprising a diode, an 
output resistor and a source of direct-current po 
tential connected in series with each other and 

plate resistor 92 of the separator tube, a Suitable 75 direct current connected across the output re 
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sistor of said detector, said diode being con 
nected in such a direction in the circuit that the 
Synchronizing pulses appearing across the de 
tector output resistor and supplied to the diode 
through said direct current connection oppose 
current flow through the diode, and said source 
of direct-current potential being connected in the 
circuit with the proper polarity to maintain a 
flow of current through the diode So long as the 
signal appearing across the detector output re 
Sistor of the polarity of the Synchronizing pulses 
does not exceed a predetermined amplitude, the 
resistance of the limiter output resistor being at 
least several times the resistance of the detector 
output resistor. 

2. In a television system of the type in which 
the direct current component of the picture is 
transmitted whereby the carrier varies in ac 
cordance with the changes in background of the 
transmitted picture, a receiver comprising a di 
ode detector for demodulating said transmitted 
picture signals, said detector having an output 
resistor, a utilization circuit, and a signal ampli 
tude limiter through which the output of said 
detector is fed to said utilization circuit, said 
limiter comprising a diode and an output resistor 
connected in series, means for inserting a direct 
current voltage in series with said series combi 
nation of diode and output resistor and with the 
proper polarity to maintain a flow of current 
through said diode until the signal to be limited 
exceeds a predetermined amplitude, said direct 
current voltage having a value which is inde 
pendent of the average carrier value of said 
transmitted signal, and means including said 
direct current connection for applying said sig 
nal acroSS the Series combination of diode, out 
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put resistor and D.-C. voltage with such polarity 
as to oppose current flow through said diode, the 
resistance of the limiter output resistor being at 
least several times the resistance of the detector 
Output resistor. 

3. A television receiver for the reception of a 
carrier wave negatively modulated by a com 
posite signal consisting of picture signals and 
Synchronizing pulses and also modulated by the 
direct current component of the transmitted pic 
ture, Said receiver comprising a diode detector 
for demodulating said received signal to produce 

40 

45 

5 
picture signals and synchronizing pulses, said de 
tector including an output resistor, and an am 
plitude limiter circuit comprising a diode, an out 
put resistor and means for providing a direct 
Current voltage in Series with said diode and 
Said output resistor, said series combination of 
diode, output resistor and direct current means 
being direct current connected across the out 
put resistor of said detector, said diode being 
connected in such a direction in the circuit that 
the synchronizing pulses appearing across the 
detector output resistor and applied to the diode 
through said direct current connection oppose 
current flow through the diode, and said direct 
current voltage having the proper polarity to 
maintain a flow of current through the diode 
so long as the signal appearing across the de 
tector Output resistor having the polarity of the 
Synchronizing pulses does not exceed a prede 
termined polarity, the resistance of the limiter 
output resistor being at least several times the 
resistance of the detector output resistor. 

4. In a television system of the type in which 
the direct current component of the picture is 
transmitted whereby the carrier varies in ac 
Cordance with the changes in background of the 
transmitted picture, a receiver comprising a di 
Ode detector for demodulating said transmitted 
picture signals, said detector including an out 
put resistor, a utilization circuit, and a signal 
amplitude limiter through which the output of 
said dectector is fed to said utilization circuit, 
said limiter being direct current connected to 
Said detector and comprising a diode and an out 
put resistor connected in series, means for insert 
ing a direct current voltage in series with said 
Series combination of diode and output resistor 
and with the proper polarity to maintain a flow 
of current through said diode until the signal 
to be limited exceeds a predetermined ampli 
tude, and means including said direct current 
Connection for applying said signal across the 
Series combination of diode, output resistor and 
D.-C. voltage with Such polarity as to oppose 
Current flow through said diode, the resistance of 
the limiter output resistor being at least several 
times the resistance of the detector output re 
sistor, 

CIRO C. MARTINELLI. 


