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To all whom it may concern : 
Be it known that I, RALPH \V. DEannonFF, Y 

residing at Brooklyn, in the county of Kings 
and State of New York,.have invented cer 

e tain Improvements‘ in Means for and Meth 
ods of Amplitude Selection, of which the 
following is a speci?cation. - - 
This invention relates to the art of signaL' 

'‘ ing and more particularly to multiplex sig 
10 naling. ‘ i r ' 

' In its broader aspects the invention relates 
to'methods of and means for selecting be- _ 
tween signaling currents of di?'erent char 
acteristics. More speci?cally considered.the 

15' invention relates to the selection of a gii'en 
signaling current from a number of super~ 
posed signaling currents by virtue of the 
difference between its amplitude and that of 
other superposed signaling currents. It also 
contemplates the elimination or suppression 
of undesired components having amplitudes 
above-or below the amplitude range to which 

- the device is selective. 

20 

In the selection of any given signaling, 
' current from a number of superposed sigs 

' naling currents, it has long been known that, 
if the various signaling currents have char 
acteristic frequencies, a‘ simple . method of 
discrimination is at once available. -\Vl1e_re. 

:m however, the distinctive characteristic of 
the several signaling currents is one of am 

_ )litude, the problem is not so readily solved. 
he three-element vacuum tube, however, 

a has certainv characteristics which render it 
- :25. available as an lnstrumeuta'hty for amph 

tude discrimination. 'In accordance with the 
present invention therefore, it is proposedv 
to usecertaincombinations of vacuum tubes 

' and circuits wherebvlthc signaling currents 
vof a given amplitude may be selected to ‘the 
exclusion of any desired number of super 
posed signaling currents all having different? 
amplitude. _ _ p 

. The invention may now be more fully _un 
7- derst00d from the following descriptlon, 

when read in connection with the acco'm-g 
. pany'ing drawing in which: [ - 

Figure 1 1s a diagram of a simple form of 
vacuum tube circuit adapted to be used in 
connection with the amplitude selection of 

. slgnahng current; , ‘ 

Flg. 2 is a series of curves illustrating the 
characteristics of the vacuum tube of Fig. 1; 

' 3 is a diagram showing one form of.~ 
vacuum tube ‘selectin circuit for discrimi as’ 
nating between signa mg currents of differ; ' , 
ent ampiitudes ;. . 
Fig.4 is aserles of curves illustrating the 

operation of the arrangement of Fig. 3; 
Fig. 5 is a diagram of-a circuit arranged 

.__simi_lar to that of‘ Fig. 3, but havingcertain 
vimproved features not present in Fig. 3; 

' Figs. :6 to 9, inclusive, are curves illustrat 
ing thej'v operation of the arrangement. of 
F1 .5; ' I 

' gig. 10 is acircuit diagram of a vacuum 
tube amplitude'selecting organization capa 
ble of selecting by means of its amplitude 
charactertistic a given signaling current 
from 1 any number of superposed'signaling 
currents; and ,_ . . > - 

"Figs. 11 to 13, inclusive show ‘curves illus 
trating the operation of the arrangement of 

i Fig. 10. 
. Referrlng to Fig. 1,. V designates a vac 

uum tube of the usual t pe, having a ?la 
ment, grid and plate. T e input circuit in 
cludes the usual battery C for determining 
the grid potential, and the output circuit in 
cludes the usual battery B for supplying the 
plate current. _ A battery A is provided for 
heating the ?lament and the current sup 
plied by this battery to the ?lament may be, 
regulated by means of a resistance 10. _ 
It is a well-known fact- .that- in a circuit 

arrangement of this kind the maximum cur-' 
rent which can’ possibly ?ow between the 
?lament- and the plate will be determined by 
the temperature of the ?lament, so that by 
adjusting theresistance 10 to a desired point, 
the saturation point, of the tube, as‘it is 
called, may be determined; This will limit 
the‘ current to be transmitted to the satura 
tion value. ' An alternative way of? limiting 
the currentis by adjusting the plate volt 

> ages to some desired maximum value within 
the limits of saturation, the temperature of 
the ?lament being ?xed at such a point as to_ 
‘obtain a su?iciently high saturation. 

' Referring'to Fig. 2, for example, 11 desig 
nates a curve representing the variation of 
the plate current with the grid potentlal, the 
grid potential being plotted horizontally and 
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space current. being ‘plotted vertically.‘ It _ 
will be noted that the space current does not 
increase after ‘a certain‘ grid potential has , 
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been reached, this being indicated by the 
?at part of the curve. By lowering the ?la 
ment temperature, or lowering the plate 
voltage, this flat part of the curve may be 
lowered as much as desired. ' 

If now the potential of the C battery be 
so chosen as to bring the normal potential of 
the grid to the point indicated by the dotted 
line 12 in thediagram, and an alternating 
signal, as indicated by the curve marked 
signal S, be superposed upon the grid po 
tential, a variation in the space current will 
occur, as is indicated by the curve S,’. If 
an alternating signal current S2 of great 
amplitude be superposed upon the normal 
grid potential, 3, similar variation in the 
space current, as indicated by the curve S,’ 
will occur, and the maximum amplitude of 
this variation will be no greater than in the 
case of the signal S,, owing to the saturation 
characteristic of the tube. 

Referring now to Fig. 3, it will be shown 
how this principle may be employed in se 
lecting either of two signals of different 
amplitude. The tube V, in Fig. 3 is a- dls 
criminating tube similar to that shown in 
Fig. 1, and its grid potential and ?lament 
temperature may be regulated, so that its 
characteristic curve will be similar to that of 
the curve‘ 11. Signals from a line L, may be 
impressed upon this tube through a potenti 
ometer 13, the potentiometer determining the 
amplitude of the variations impressed upon 
the grid due to the signal. The output cir 
cuit of the tube V, may be associated with an 
outgoing line L, through a transformer 14. 
A second tube V2 of construction similar 

to that of the tube V, may be connected with 
the line L, through a potentiometer 15. The 
?lament temperature, plate voltage and the 
normal rid potential of the tube V2 may be so 
adj uste or chosen that the tube will have the 
usual amplifying characteristic. In general 
its characteristic curve will be similar to that 
of the curve 11 of Fig. 2 and the saturation 
point will be su?iciently high' and the po 
tentiometer-15 so adjusted that for signals of 
amplitudes S, or S2 the tube will operate 
along the straight portion of its character 
istic on either side of the dotted line 12. 
This will result in reproducing in the output 
circuit of the tube V, in response to signals 
impressed on the input circuit, current varia 
tions similar in both form and relative 
amplitude to those impressed on the input 
circuit. The output circuit of the tube V2 is 
associated with the line L, through a trans 

, ~former 16 which is so wound that the effect 
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produced in the circuit L, will oppose the" 
effect produced by the transformer 14. 

it, now, signals of two amplitudes S, and 
S2 be impressed on the line L,, both signals 
will have the same amplitude in the output 
of the tube V,. By properly adjusting the 
potentiometers 13 and 15, however, these 

Mamet 

lsvignalswhen passed through the amplify 
in tube V2, will a pear in the output cir 
cult with such amplitudes that the amplitude 
of one of them, for example, the signal S2, 
will be the same in the output of tube V2 as 
the amplitude of the corresponding signal 
when passed through the discriminating 
tube V,. The amplitude of the other signal 
(S, in the case assumed) will be less than that 
of the signal S2. As a consequence, the signal 
in the output circuit of the tube V,,, corre 
sponding to S2, will balance out in the line L, 
the corresponding component in the output 
of the tube V,._ The two components corre 
sponding to the signal 55,, however, will not 
balance, and consequently, the signal S, will 
be received in the line L, and the signal S2 
will be excluded. 

If the potentiometers l3 and 15 are given 
a different relative adjustment, the ampli 
tude of the signal S, in the output circuit 
of the tube V, may be made just equal to 
that of the component corresponding to S, in 
the output circuit of the tube V,. In this 
case, the components corresponding to the 
signal S, will balance out in the line L,,, but 
the amplitude of the signal S2 appearing in 
the output circuit of the tube V2 will be 
greater‘ than that of the corresponding com 
ponent in the output circuit of the tube V,, 
and the signal S2 will accordingly be re 
ceived in the line L2. _ 

It is also possible to utilize a single tube 
in such a manner as to select a current of 
greater amplitude to the exclusion of one of 
lower amplitude by employing a circuit such 
as that shown in Fig. 1. For example, let 
us suppose the characteristic of the tube V of 
Fig. 1 to be as shown at 17 in Fig. 4, and that 
the C battery be adjusted so that the normal 
grid potential Will be that indicated by the 
dotted line 18, this potential being somewhat 
more negative than the point of the upper 
knee of the curve] If, now, a signal of 
amplitude S, be superposed upon the grid 
potential, the signal will be practically sup 
pressed. owing to the fact that the curve at 
this point is almost ?at. The variation in 
the direct current ?owing in the output cir 
cuit will be as shown at S,’. A signal of 
greater amplitude, such as S,, will however, 
result in a recti?ed current in the output 
circuit, as indicated by 8,’, because in this 
instance the positive halves of the signal 
wave bring the grid potential up on the slope 
of the characteristic curve. The signal vari 
ations S,’ and S2’, when passed through the 
output transformer, will cause alternating 
currents corresponding to the curves S," 
and S2" to appear in theoutput circuit. It 
Wlll be noted that the curve S,” will, ex 
cept for a certain amount of distortion. corre 
spond to that of the signal S2. while the 
curve S," represents a practically negligi 
ble current variation. Accordingly, the 
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signal S," is, for all practical purposes, 
‘ suppressed. 

.ie' 
1 tubes being connected in a circuit organiza 

Ire 

component of lesser amplitude 
t would also bepossible to suppressthe 

byworking 
beyond the upper knee of the curve. In 
order to: suppress the component-of ‘greater 
amplitude, however, by use, of the discrim 
inating tube having a characteristic such 
as shown in vFig. 4, it will be necessary to 
use an. additional tube as an ampli?er, the 

tion such as shown in Fig. 3. Inthis case 
it ‘will befseen'that- only the sigal S, will 
be passed through the tube V,. y properly 
adjusting ._the Potentiometers, the amplitude 

~ of the signal S, appearing in the output 
circuit of the ampli?er V,'may be. made 
equal‘ to the corresponding com onent in 
.the output circuit :of the tube ,1. vThese 
two components will accordingly balance out 
in the line 'L,, ‘but the signal S1 of small 
amplitude will not'ubehbalanced out, due to 
the fact that it _was transmitted through 

.I the tube V, but not through the tube V1. ' 
25 
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The arrangement just described is subject 
to-the objection that only one half of the 
signal wave is. transmitted and a certain 
amountaof distortion of the si al wave 
occurs in the discriminating tu e.‘ These 
difficulties are overcome by means of. the. 
modi?ed arrangement shown in Fig.5.’ In 
this case‘ the . discriminating arrangement-if 
comprises two tubes V, and V,’ connected‘ 
in a balanced circuit in such a manner that 

waves of one sign will be recti?ed . input I 
by the tube V1 and the input waves of the 
other sign will be recti?ed by the tube" V,'. 
Consequently, both halves of an alternating 

‘ . input signal will be reproduced in the out 
put side of the apparatus, except for the 
distortion, due to the fact that the‘ tubes. 
are operated below the knee of the curve. 

' The normal grid potential may, of course, 
be adjusted as indicated in Fig. 4, so that 
for'signals of‘ small amplitude, practically‘ 

I no transmission will take lace through the. 
tubes V1 and V1’, but in t e case or si 

. of greater amplitude, both halves o the 

:1 may be included between the line L, 
the discriminating tubes V1 and V,'_'. _I . 
arranging the upper cut-oil of this ?lter’ 55 
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wave will be transmitted, subject, of course, 
to a certain degree‘of distortion. In order 
-to eliminate the harmonics introduced by 
the distortion, :1 low pass or band ?lter 19 

and 
By 

sufficiently high to pass the fundamental 
~signaling. frequency but to_ su press har 
monies of this frequency the distortion of 
the signal will be entirely eliminated and 
the signal‘ will be restored to ‘its normal 
sine wave form. The amplifying tube V, 
will, as in the case of Fig. 3,Ibe so'con 
nected as to 'produceupon the line L, e?'ects 
opposite to those produced by the output 
transformer of vthe discriminating device. 

vthe line L,, as indicated in Fig. 9i 

4 distorting. tube 

als - 

‘This action is aided’ by the fact that. the 
?ltermay in addition to suppressing uné 
desired frequencies, be use as a phase 
shifting device, " ' 

The action of this arrangement» in dis-_ 7o 
criminating I against current ' of greater 
amplitude may be understood from the 
curves shown in Figs. 6 to 9, inclusive. \In 
Fig. 6, the curves S1 and IS, represent simple 
sine waves as applied to the input side of 76 
the tubes V1 and IV,-’.' The wave S1 is 
suppressed in the manner already described, 
but the wave‘ S,, being of greater amplitude, 
will be transmitted, and if the tubes are 
properly adjusted,.'will be ampli?ed as in- ,80 ' 
dice-ted by vthe curve S,’ of Fig. 7, both ' 
halvesv of the wave being transmitted and 
both being similarly'distorted. The action 
of the ?lter 19 upon ‘the curve S,’ will be - I 
toproduce asim le'sine wave S,", of lesser ll 
amplitude than-It _e wave 8,’. Fig. 8 shows 
the wave S,” passed by the ?lter'19‘ and 
superposed upon the waves appearing in the 
output circuit oft-he ampli?erV, in oppo 
site phase relatiog. _ In this diagram thev 9t 
curve 6,"? represents thesignal wave S1 
after-"ampli?cation by the ampli?er‘ ,, 
while the curve S,"' is a similar re resenta- 
tion of the wave S, after amp i?cation. 
This wave is just equal to, but opposite in?i 
sign, to the‘ wave S," suppli‘edby the dis 
torter'. As a consequence, signal S, is sup» 
pressed and the wave SJ" will appear in 

vWhere it is desired to suppres 
rent of lower amplitude without distorting 
the current of greater amplitude only the 

I I arrangement V,— ,I and 

the ?lter 19 will be used, the amplifyi 
portion of the apparatus being omitte . 1106 
This results in the production of thev wave _ 
S,"= as indicated Sin Fig. 7, which corre 
sponds to the signal of greater‘ amplitude. 
The arrangements thus far described are 

only capable of selecting signals 

amplitudes. When it is desired to select 
any given signal from superposed signals of . 
more than two amplitudes, the_ principle 
employed by the apparatus illustrated in 11! 
Fig- 10 and the curves of Figs. 11 to 13, 
inclusive, may be employed. In Fig. 10, a 
discriminating tube varrangement V,-—V ’ 
with a ?lter 19 in its output circuit, is asso-. 
ciated with the outgoing line L, in a mane 1“ 
ner similar to the corresponding apparatus 
in Fig. 5. An amplifying tube V2 is also 
connected to'the line L, in a manner similar 
to that shown in Fig. 5. The input branches 
'21 and 22'leading to the discriminating tube Ill 
and the amplifying tube, respectively, are 
connected ‘in this case, however, to a circuit \ 
including a ?lter 20 instead of being con 
nected directly to’ the line L1. The ?lter 20. 
is arranged upon the output side of a disg' 18. 

the cur- W 

of one no 
amplitude from superposed signals of two 
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criminating arrangement similar to the 
eriminating arrangement V1—V,_',' this ‘d15 
criminating arrangement; comprising tubes 

I '> ‘ . 

Let us assume. that signals of three ampli 
tudes, S1,’ S2 and-S3 are being received over 
the line L‘, and, it is. desired to select the. sig 

‘ nal' S2 to the exclusion ofthe signals S1v and. 
S3 of lesser and I" greater amplitude, respec 

tubes V,——V,’ are indicated by curves 23 
and 24, respectively, of'Fig. l1, and. the C ‘ 
battery is so adjusted that the normal (grid 
potential will be at the point indicate by 

" the dotted line 25. The result of the opera 
tion of these twotubes will. be to suppress 
the signal S, ‘in theoutput' circuit ofthe tube 
but to pass two ‘signals S2 and S, of greater 
amplitude, .these signals appearing as S2?’ 
and S,’ in Fig. 1;1.- The ?lter 2O eliminates 
the harmonics introduced by the distortion 
of the tubes, so that-Ion the output side of 
the ?lter 20 the signals S2 and S, ‘will. again 
appear as pure sine waves having'the form 
S2 , and 8,’, When these waves, are im 
pressed upon a: similar. discriminating tube 

- arrangement ‘VJ-‘V,’ having the charac-v 
teristics indica in Fig. 12,:the component 
.32’- is eliminated and a wave 5,", corre 
sponding to the original ‘signal wave S, will 
be transmitted/the harmonics being sup 
pressed by the ?lter 19.: The same waves, 
fwhen impressedlrupon the‘ amplifying tube 
V. having theycharacteristics indicated in 
Fig. 13, will resulting the reproduction in 
the output {circuit ofhsaid tube of both sig 
nals S2 3and S, as indicated by the curves 
"82"’ and 83"’. The latter of these curves, 
it will be noted, is (of the same form and 
amplitude as the component S,” appearing 
in the output circuit of! the discriminating 
arrangement. Consequently, the component 
correspondin to the signals3 is balanced 
out in the line L._,, but a'oomponent Sf”, 
corresponding to'the signal 8,. will be trans 
mitted to the line L,‘ and will be received. 
Thus it will be seen that we have anar 
rangement' capable of receiving a band of 
amplitudes ‘while suppreming those on 
either side of the received band. 

If it is desired to suppress signals of all 
amplitudes except the signal of maximum 
amplitude 8,. the amplifying tube V,‘ may 
be omitted, in vwhich case only the signal 
indicated by the curve S," of Fig. 12 will 
be transmitted. .The same result may be 

_ obtained, however, by the use of one pair of 
discriminating tubes and one ?lter. For ex-' 
ample. the tubes=V,-—V,’, together with the 
?lter 20. maybe ‘used and the normal C po 
tential ‘so adjusted that currents of ampli 
tudesS. and S2 will fallfupon the flat part 

' of the characteristic of the twotubes. This 
may be done by adjusting the, grid poten 

~ tial so that the dotted line 25 will be moved 

The characteristic curves of the 

Learner. 

further‘to the left. This will result in sup 
pressing signals S1 and S2 while the signal 

3 will be passed. 
If it is desired to transmit to L2 only the 

signal of lowest amplitude such as 8,, the 
discriminating tubes V,--‘i 3', together with 
the ?lter 20, may be eliminated. The op 
erating point of the tubes V,—V,' will be 
so set‘ that the signal S, will be suppressed 
by these tubes, while signals of amplitude 
82 and S, will be passed. The ampli?er V2 
will transmit all three signals, however, and 
by properly adjusting its degree of ampli 
?cation, the components corresponding to ' 
S, and S,;"will balance out the correspond 
ing components passed by the discriminat 
ing tube, so that signals S, and S, will dis~ 
appearwhile the signal ‘S, Will be trans 
mitted through the ampli?er V2 to the out 
going line. . 

This principle may be extended to the se 
lection of any desired current from currents 
of as many different amplitudes as desired 
provided tubes having proper operating 
characteristics are used. it will be readily 
seen, for example, from Fig. 10 and ‘the as. 
sociated curves that the ?rst discriminating 
device V_,-—V,' can be used to eliminate all 
amplitudes below the amplitude which it is 
desired to select. The amplitudes above this 
limit will then be transmitted to the next 
‘discriminating device V,--V,' and its asso 
ciatedlampli?ervz. The discriminating de 
vice V,--V1' may then be adjusted to elimi 
nate in its output circuit the component cor 
responding to the signal of the desired am 
plitude, while passing all amplitudes above 
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that which is to be selected. The‘ undesired _ 
amplitudes will then be balanced out by 
means of the components appearing in the 
output circuit of the ampli?er V2, While the 
component- corresponding to the desired am 
plitude will not be balanced out, owing to 
the‘ fact that this component is transmitted 
by the ampli?er V2 but isnot transmitted 
by the discriminating arrangement V,—V,'. 

It will be obvious that the general prin 
ciples herein disclosed may be embodied in 
many other organizations widely different 
from those illustrated, Without departing 
from the spirit of the invention as de?ned 
in the following claims. 
What is claimed is‘: 
1.‘ The method of discriminating between 

currents of the same frequency but of dif 
ferent amplitudes, which consists in trans 
lating said currents without changing the 
relative amplitudes of the individual cur 
rents, translating said currents to produce 
a change in the relative amplitudes of the 
individual currents, and combining the re 
sulting components so that components of 
certain amplitudes neutralize each other. 

2. The method of discriminating between 
currents of‘ the same frequency but of dif 
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ferent amplitudes,- which consists in trans- 
‘ latin said currents without changing the 

relative amplitudes-0t the component cur 
rents, translating said currents to produce 
va change in the relative amplitudes of the 
component currents while producing such 
change in the. amplitude 0 the undesired 

' component that it will be'equal in ampli 

vm 
tude but opposite in sign to the correspond 
ing component resulting from "said _men'tioned translating action, and combin 
ing the components‘ resulting from‘ the ac- . 
tion of both translating‘ actions. 

' -' >3. Themethod of discriminating between 
currents of the same frequency but of dif 
ferent ‘amplitudes, which consists in chang 
ing the amplitudes of said component cur 
rents without disturbing the amplitude. ratio 4 
between said component currents, changing 
the amplitudes of the component currents such a manner as to produce a change in the 
amplitude ratio’ between the components, 
and combining the resultant components ‘111-’ 
such- a manner as. to'neutralize undesired 

- components. 
4. The method ofv discriminating ‘between 

currents of the same frequency but of dif 
. ferent amplitudes, which consists in chang 

80 
ing the amplitudes'of said- component cur 
rents without changing the amplitude ratio 

a - between theldi?t'erent components, ‘changing 

3% 
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the amplitudes .of the component currents in 
such ‘a manner as to produce a change in 
the amplitude ratio between, the component 
currents as well as {to bring undesired ,-com 
ponents to the same amplitude as the cor- _ 
responding components resulting'froin the 
?rst ‘mentioned operation, and combining 
the componentsresulting from" both opera; 
tions in such a manner as to neutralize the 

- undesired components. ' 

‘to 
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5. The method'of discriminating between 
currents of the same frequenc but-of dif 
ferent amplitudes, which consists in ‘ampli 
tying all said component currents by the 

currents by different factors,‘ and combining 
the resultant components in ‘such a manner 
as to neutralize undesired components; 

6.‘ The method of. discriminating between 
currents of- the same "frequenc but of'difé. 
ferent amplitudes, which consists in ampli-' 
fying all said components by the same 
factor,‘ amplifying the components by dif 
ferent factors so chosen as to produce our 

“ rentsof the same amplitude as regards cer 
tain com-ponents as t e corresponding com 
ponents resultingfrom the ?rst mentioned 
operation,v and combining the components 
resulting from both operations in such a 
manner that components of the same ampli4 
tude neutralizev each other. - 

7. The method of discriminating between 
currents of different amplitudes, which con 
sists in suppressing all currents having am- ' 

plitudes'llower than a‘ desired minimum am 
plitude, translating the remaining compo 
nents in suclr'manner as to suppress all com- ' 
ponents having an amplitudejgreater than 
an upper limiting amplitude, and transmit 
ting ‘the remaining COIHPOnQlltS, 

-. v8.- The method of discriminating between‘ 
currents of different amplitudes, which con 

- sists in suppressing components-having ams 
plltudes below a minimum desired ampli 
tude, amplifying ‘the remaining components 
without changing the amplitude ratio of 
such components, amplifying said compo-.' 

76", 

nents in such -'a manner as to change the ‘ 
amplitude ratio of the‘ components, and 
combining the com onents resulting from 

components counteract‘each other. > _ . 
9. The method of discriminating between 

currents'of different amplitudes, which con 
sists in suppressing components having am 
plitudes below a ‘desired minimum ampli: 
tude, amplifying the remaining components 

the-last two operations-_ so that undesired -' 

without changing the amplitude ratio be- - 
‘tween the components, also amplifying said 
remaining components 1n such a manner as' ' ' ' 
to change the amplitude ratio by vbringing 
the" amplitudes of undesired components to 
the same level as corresponding components 
resulting from the preceding operations, 
and combining the components resulting 

, from both operations in such a manner that - 

.90. 

components havin the same amplitude will v 
neutralize each ot er. » . -- , _ _ . 

310.- The method of discriminating between 100.v 
currents; of _ different amplitudes, which - 
conslsts' in suppressing components having . 
amplitudes lower than a ‘desired minimum 
amplitude, changing the amplitudes of the ' ' 
remaining components without changing 
the amplitude ratio between the different, 
components,‘ changing the amplitudes of 
said remaining components in such a man 
ner as to change the 'ratio between the am 

_ _ qplitudes- of the different components, and 

same factor, amplifylng certain component‘ combining the components resulting from. 
the "last two operations so, 'that',undesired 
‘components neutralize ‘each other.v 

11. The methodof-discriminating between 
currents of different amplitudes, which con 
sists in suppressingcomponents having am 
plitudes below a desired minimum ampli 
tude, amplifying the remaining components 
without changing the amplitude ratio be 
tween ,the- components, amplifying said re-' 
maining components in such a manner .as 
to change theamplitude ratio while bring 
ing undesired components to the same am- 
plitude level as corresponding components 
resulting from the preceding operations, 
and combining the -components resulting 
‘from the last two operations in such a man 
ner that the components of equal amplitude 

' will be neutralized. ~ 

'12.: The method of discriminating between 
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till 
currents of, di?erent amplitudes, which con 
sists in translating the various components 
in such manner as to suppress components 
having an amplitude lower than a desired 
minimum amplitude, translating the‘ re 
maining components without ‘changing the 
relative amp itudes of the diderent com 
ponents, translating said remaining compo 
nents in such manner as to change the rela 
tive amplitudes of the components, and 
combining the components resulting from 
the last two operations in such a manner as 
to neutralize undesired components. 
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13!. The method of discriminating between 
currents of diderent amplitudes, which con 
sists in translating ‘the various components 
in such manner as to suppress components 
having amplitudes lower than a desired 
minimum amplitude, translating the re 
maining com onents without changing the 
relative amp itudes of the various compo 
nents, translating said remainin compo 
nents to change the relative amp itudes of 
the various com 
as to bring un esired components to the 
same amplitude as that of corresponding 
components resulting from the preceding 
operation, and combining, the components 
resulting from both operations in such a 
manner that components of the same ampli 
tude will be neutralized. . - 

14; A system for discriminating between 
currents of the same frequency but of‘ dif 
ferent amplitudes, comprising a translating 
device for changing the amplitudes of said 
various components without changing their 
ratio, a second translating device for pro 
ducin a change in both amplitude and am 
pli’tu a ratio of the various components, 
and means for combining the components 
resultin from the action of both translat 
ing devices in such a manner thatundcsired 
components will be neutralized. 

15. A system for discriminating between 
currents of the same frequency but of differ 

.ent amplitudes, compmsmg means for am 
plifying said component currents without 
changing their amplitude ratio, means for 
ampllfylng certain components to a greater 
degree than others, and means for combin 
ing components resulting from both ampli 
fymg operations in such a manner as to neu 
tralize undersired components. . 

16. A system for discriminating between 
currents of the same frequency but of dif~ 
ferent amplitudes, which comprises. a vacu~ 
um tube circuit arrangement adapted to’ am 
plify all said components by the same fac 
tor, a second vacuum tube circuit arrange 
ment adapted to amplify various compo 
nents by 'di?‘erent factors, and means. to 
combine the com onents resulting from the 
action of both tubes in such a manner as to 
neutralize undersired components. 

17. A system for discriminating between 

nents in such a manner 

menses 

currents of the same frequency, but of dif 
ferent amplitudes, which comprises a vacu 
um tube arrangement for amplifying said ' 
components by the same factor, a second 
vacuum tube arrangement for ‘ amplifying 
components of ditferent amplitudes by dif 
ferent factors so chosen that the amplitudes 
of certain components, when ampli?ed, will 
be equal to the amplitudes of the correspond 
ing components resulting from the action of 
the ?rst vacuum' tube arrangement, and 
means for combining the components result- - 
ing from the action of both vacuum tube ar 
rangements in such a manner that compo 
nents of equal amplitude will neutralize 
each other. ' ' 

18,. A system-for discriminating between 
currents of different amplitudes, which 
comprises means for suppressing all com 
ponents having an amplitude lower than a 
minlmum desired amplitude, and means for 
suppressing currents having amplitudes 
greater than a maximum desired amplitude. 

19. A system for discriminating between 
‘currents of different frequencies, which com 
prises means for suppressing components 
having amplitudes lower than a minimum 
desired amplitude, means for changing the 
amplitudes of the remaining components 
without changing their ‘amplitude ratio, 
means for changing the amplitudes and am 
plitude‘ratio of said remaining components, 
and means to combine the components re 
sulting from the last two actions in such a 
manner as to neutralize undesired compo 
nents, 

20° A system for discriminating between 
currents of different amplitudes, which 
comprises means for suppressin compo 
nents having amplitudes lower tlan a de 
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sired minimum amplitude, means for ampli- . 
fying all the remaining components by the 
same factor, means for amplifying said re 
maining components b different factors, 
and means for combining the components 
resulting from the last two operations in 
such a manner that undesired components 
will be neutralized. ~ 

21. A system for discriminating between 
currents of di?'erent amplitudes, which com 
prisesmeans for suppressing components 
having amplitudes below a minimum de 
sired amplitude, means for amplifying all 
the said remaining components by the same 
factor, means for amplifying sa1d remain 
ing components by different factors so 
chosen that certain components, when am; 
pli?ed, will have the same amplitude as cor 
‘responding components resulting from the 
previous operations, and means for com 
bining the components resulting from the 
last two operations in such a manner that 
components of equal amplitude will be neu 
tralized. 

22. A system for discriminating between 
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currents of di?erent amplitudes, which com 
prises means for suppressing components 
having amplitudes lower than a minimum 
desired amplitude, a vacuum tube arrange 
ment for amplifying all of said remaining, 
components by the same factor, a secon 
vacuum tube arrangement for amplifying 
said remaining components by different fac 
tors, and means for combining the compo 
nents resulting from the action of both vacu 
um tube arrangements in such a manner as 
to neutralize undesired components. 

23. A-system for discriminating between 
currents of ' (li?erent amplitudes, which 
comprises means for suppressing compo 
nents having amplitudes below a minimum 
desired amplitude, a Vacuum tube arrange 

F72. 

ment for amplifyin the remaining compo 
nents by the same actor, a second vacuum 
tube arrangement for amplifying said re 
maining components by different factors so 
chosen that certain components, when ampli 
vlied, will have the same amplitude as corre-\ 
sponding components resulting from the ac 
time of the ?rst vacuum tube arrangement, 
and means for so combining the components 
resulting from the action. of both vacuum 
tube arrangements that components having 
the same amplitude will neutralize each 
other. . 

In testimony whereof, I have signed my 
name to‘this speci?cationv this 1st day of 
October, 1921. 

RALPH W. DEARDORFF. 
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