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My invention relates to signal amplifying 
systems and particularly to amplifier systems 
having means for adjusting the degree of am 
plification. . 

5 One object of my invention is to produce a 
signal receiving system having adjustable 
amplification means. 
Another object of my invention is to pro 

duce a signal receiving system having an all 
10 plifier means, the degree of amplification pro 

duced by which is controlled by switching 
means cooperating with a rheostat. 
Another object of my invention is to pro 

duce a rheostatically controlled amplifier sys 
15 tem in which Switching elements are actu 

ated by the rheostat controlling means. 
Another object of my invention is to pro 

duce a multi-stage amplifier system in which 
the various stages may be endered inopera 

20 tive by switching means cooperating with a 
cathode current rheostat. 
Another object of my invention is to pro 

vide a simple and improved switching ar 
rangement whereby, in a multi-stage triode 

25 electron device amplifier, one or more of the 
triode electron devices may be rendered in 
operative according to the degree of ampli 
fication required. 
In the prior art of the operation of multi 

30 stage triode electron discharge device aimpli 
fiers, it has been found possible to provide 
switching means for rendering inoperative 
various stages of the amplification neans. 
This switching apparatus has, however, been 
found complicated and inconvenient to oper 
ate. 
According to the present invention, two 

way switches are provided for cutting out the 
triodes and these switches are automatically 
operated to cut out a predetermined number 
of triodes by means of an adjustable filament 
rheostat, when a movable member of the lat 
ter is moved to a predetermined position. 
The filament rheostat may be arranged to 

operate the arm of the throw-over Switch in 
any desired manner. For example, it may be 
provided with an insulating extension, which, 
when the rheostat contact arm is moved be 
yond the position of maximum resistance to 
its “off’ position, will operate the throw 
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over switch either by direct engagement 
thereof or indirectly through an insulating 
link or other mechanism. The switch arm 
may be positively operated from one contact 
to the other or may be normally retained by 
means of a spring in the position wherein the 
Eriode valve which it controls, is operative. 
The throw-over switches are preferably of 
such construction that the capacity between 
the parts, thereof is reduced to a minimum. 

in a convenient application of the inven 
tion to a transformer coupled electron dis 
charge device annplifier operating at either 
high or low frequency, the two-way switch 
may have its arm connected to the grid of a 
triode valve while one contact of the switch 
is connected through the secondary winding 
of the transformer to the filament circuit, and 
the other terminal is connected to the grid 
of the preceding valve. The filament, rheo 
stat of a valve which may be cut out operates 
the switch arm connected with the grid of 
the succeeding valve. Y . 

Alternatively, the arm of the switch may 
be connected to the anode of one valve, one 
contact member of the Switch being connected 
to the primary of the intervative transformer 
and the other contact thereof to the anode of 
the succeeding valve. In this case, the fila 
ment rheostat operates the Switch which con 
trols the input circuit of the valve which is 
to be cut out, that is to say, the Switch con 
nected to the anode of the preceding valve. 
In applying the invention to a high or low 

frequency amplifier employing resistance 
capacity, inductance-capacity, or tuned anode 
couplings between the several amplifying 
valves, the grid of each valve succeeding that 
which it is desired to cut out of circuit may 
be connected to the arm of the two-way 
switch. One contact thereof is connected to 
the grid leak, and, through the grid con 
denser, to the anode of the preceding valve, 
while the other contact is connected to the 
grid of the preceding valve. The filament 
rheostat of a valve which may be cut out of 
circuit operates the switch arm which is con 
nected to the grid of the succeeding valve. 

Alternatively, the arm of the two-way 
switch may be connected to the anode of the 
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valve preceding the valve which it is de 
sired to cut out. One of the contacts of the 
said switch may be connected to the anode 
end of the anode inductance coil or resistance, 
and to the grid condenser, while the other 
contact of said switch is connected by a con 
ductor to the anode of the valve which it is de 
sired to cut out. In this case, the filament 
rheostat of the valve which is to be cut 
out of circuit operates the switch arm which 
is connected to the preceding valve. 
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Other objects and structural details of my 
invention will be apparent from the follow 
ing description and the accompanying draw 
ings wherein: 

Figure 1 is a side view of a rheostat and 
switching means suitable for use in my in 
vention, 

Fig. 2 is a view in elevation at right angles 
to Fig. 1, 

Fig. 3 is a plan view of the device of Figs. 
1 and 2, 

Fig. 4 is a diagrammatic view of circuits 
and apparatus embodying my invention, 

Fig. 5 is a diagrammatic view of a modifi 
cation thereof, 

Fig. 6 is a diagrammatic view of a 
ther modification thereof, 

Fig. 7 is a diagrammatic view of a 
ther modification thereof, 

fur 

fur 

Fig. 8 is a diagrammatic view of a fur 
ther modification thereof, and 

Fig. 9 is a diagrammatic view of a 
ther modification thereof. 

Referring to Figs. 1, 2 and 3, the rheostat 
shown by way of example is of the type in 
which a contact arm 1 connected to a rotat 
able spindle 2 is adapted to make contact on 
a coil of resistance wire 3 wound on a core and 
bent into the form of a circle. The contact 
arm 1 carries a block 4, of insulating mate 
rial, which engages with a resilient metallic 
conductor 5 when the contact arm 1 is in the 
“off” position. This conductor 5 may make 
contact with either of the two conductors 6 
and 7 through contact points 8 and 9. The 
arm 5 is normally in engagement With the 
contact point 9 but when forced upwards by 
means of the block of insulating material 4 
carried on the arm 1, it makes contact with 
the conductor 6 and breaks contact with the 
conductor 7. These three conductors 5, 6 and 
are insulated from each other by layers of 

insulating material shown at 10, and the three 
are clamped together to a Support 11 which 
is carried on the insulating base 12 of the 
rheostat. 
According to the position of the arm 5, in 

contact with either the conductor 6 or coin 
ductor 7, one or the other of two correspond 
ing circuits is energized. In a convenient 
arrangment, the normal position of the arm 
5 is that in which it is in contact with the 
conductor 7, that is, when the block 4 on the 
contact arm of the rheostat is not in engage 
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ment with it. It may be biased to this posi 
tion by a spring or by reason of its natural 
elasticity. 

In Fig. 4, an arrangement is shown in which 
the invention is applied to a three-stage low 
frequency amplifier with transformer cou 
pling between the stages, in which the switch 
ing occurs in the grid circuits of the valves. 
in the normal three-stage system, the low 
frequency input to the amplifier, which may 
be from a detector, is obtained from the ter 
minals 13 and 14 through the primary 15 of a 
transformer having windings 15 and 16. The 
secondary 16 is connected to the grid 17 of 
the first valve 18. From the anode 19 there 
of, amplified currents are led through the 
primary 20 of a transformer having wind 
ings 20 and 21, and from the secondary 21 
to the grid 22 of the second valve 23. 
From the anode 24 of this valve, corre 

spondingly amplified currents are led through 
a transformer having windings 25 and 26 
to the grid 27 of the third valve 28, and the 
low frequency signals are received by the 
telephone 30 in the anode circuit of this valve. 
in order that stages of amplification can be 
cut out as desired, the valves 18 and 23 are 
provided with rheostat-operated switches ac 
cording to the invention. The rheostat 31 of 
the valve 18 is adapted to cooperate with the 
two-way switch 32, the contact arm 33 of 
which, may engage with either of two con 
tacts 34 and 35. 
When the rheostat, contact arm is moved to 

its of position the arm 33 engages with the 
contact, 34 which is connected to the grid of 
the bulb 18, which is then automatically re 
moved from the circuit. In a correspond 
ing manner, the rheostat 36 of the second 
valve 23 is adapted to operate the two-way 
switch 37, the arm 38 of which can make 
engagement, with either of the contacts 39 
and 40. When the rheostat 36 is moved to its 
off position, the arin 38 engages the arm 39, 
which is connected back to the grid terminal 
22 of the valve 23, so that this valve is then 
automatically removed from the circuit. 
Normally, of course, when the filaments of 
the valves 16 and 23 are energized, the Switch 
arms 33 and 38 are in engagement with con 
tacts 35 and 40 respectively and all the stages 
are operative. 
In Fig. 5, a similar arrangement is shown 

in which the switching is arranged to take 
place in the anode circuits of the valves. The 
rheostat, 31 of the valve 18 is adapted to 
operate the Switch 32, and the rheostat 36 
of the valve 23 to operate the switch 37. An 
additional switch 42 may also be provided 
and operated by the rheostat 41 of the last 
valve 28 if desired. In this case, when the 
rheostat 41 is moved to its off position the 
contact arm 43 of the switch 42 engages 
with the contact 44, whereby the low fre 
quency signals are received in the telephone 
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30 directly from the input circuit without 
amplification. 
In Fig. 6, an arrangement is shown in 

which the invention is applied to a three 
stage low frequency amplifier with induc 
tance-capacity coupling when all the stages 
are used. The low frequency input is ap 
plied to the grid 46 of the first valve 47, and 
the potential variation in a coil 52 connected 
in the anode circuit of this valve is applied 
through a condenser 49 to the grid 50 of the 
second valve 51. The grid of this valve is of 
course connected either to the filament or to 
earth through a high resistance 62 in order 
to prevent building up of charge on the grid. 
In a similar way, potential variations in a 
coil 57 connected to the anode 53 of this 
valve 51 are applied through a condenser 
54 to the grid 55 of the third valve 56. The 
low frequency signals are received in a tele 
phone 59 connected in the anode circuit of 
this valve 56. In order that as many of the 
stages of amplification as desired can be 
used, the valves 47 and 51 are provided with 
switch-rheostats according to the invention. 
Thus the rheostat 60 operates the two-way 
switch 61 and the arm 63 of which can en 
gage with either of two contacts 64 or 65. 
When the contact arm is moved to its off po 
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sition, the contact arm 63 engages with the 
contact 64 which is connected back to the 
grid of the first valve 47, which is thus all 
tomatically cut out and the arrangement be 
comes a two-stage amplifier. In a similar 

5 manner, movement of the contact arm of the 
rheostat 66 to its off position causes the arm 
68 of the switch 67 to engage with the con 
tact 69, which is connected back to the grid 
of the second valve 51, which thus in a similar 
manner is removed from the circuit and a 
one-stage amplifier obtained. When the fila 
ments of either of the valves 47 and 51 are 
energized the contact arms 63 and 68 are 
respectively in engagement with the contacts 
65 and 70. The method of operation is the 
same if resistance-capacity, or tuned anode 
coupling is used. The coils 52 and 5 can be 
replaced by high resistances or by adjustabl 
oscillation circuits. 
In Fig. 7, a similar arrangement is shown 

for a three-stage inductance-capacity cou 
pled low frequency amplifier in which the 
switching takes place in the anode circuits 
of the valves. In this arrangement, the 
rheostat 60 of the second valve 51 is adapted 
to operate the Switch 61 in the anode cir 
cuit of the first valve and the rheostat 66 of 
the third valve 56 to operate the switch 67 
in the anode circuit of the second valve. In 
this manner, when the contact arms of the 
rheostats 60 and 66 are moved to their re 
spective off positions, a one-stage amplifier, 
utilizing the first valve only, is obtained. 

In Fig. 8, a convenient arrangement is 
shown in which low frequency signals are 
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first received in the telephone 81, and then 
Switched as desired through a two-stage am 
plifier with transformer coupling to a loud 
speaker 82. When the loud speaker is in op 
eration, the low frequency input is applied 
to the grid of the first valve 71 and thence to 
the next two valves 72 and 73 through the 
low frequency transformers 74 and 75 in the 
usual manner. The rheostats 76 of the two 
valves are mechanically coupled and are 
adapted to operate the two-way switch 77, the 
contact arm 78 of which can engage with 
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either of two contact members 79 and 80. Al 
ternatively, a single rheostat is used to con 
trol the filaments of both valves, which is 
similarly adapted to operate the two-way 

80 

switch 77. When the rheostats are moved to 
their off positions, the arm 78 is in engage 
ment with the contact 79 and the telephone 
81 only receives the signal. When the fila 
ments of valves 72 and 73 are energized the 
contact arm 78 engages with the contact mem 
ber 80 and the two-stage amplifier circuit is 
utilized to operate the loud speaker. 
In Fig. 9, a similar arrangement is shown 

by means of which a loudspeaker may be op 
€rated using either one or two stages of low 
frequency amplification. In this arrange 
ment, the contact arm of the rheostat 76 oper 
ates the two-way switch 77, and the contact 
arm of the rheostat 83 operates the switch 84. 
When both the rheostats are in their off posi 
tions, the arms 78 and 85 of the switches 77 
and 84 engage with their respective contacts 
79 and 86, and the telephone 81 only is ener 
gized. When the filament of the valve 72 
is energized, the contact arm 78 engages the 
contact member 80 and the loud speaker 82 
receives amplified energy from the valve 72. 
When the filament of the valve 73 is ener 
gized, the contact arm 85 engages the contact 
member 87 whereby the transformer 75 is 
energized and the loudspeaker 82 receives am 
plified energy from both the valves 72 and 73. 

It will be apparent, from the foregoing de 
Scription, that my invention enables the con 
struction of an amplifying system wherein 
satisfactory volume-control is accomplished 
through the medium of Switching means hav 
ing minimum complexity. 
While I have shown several embodiments 

of my invention, it is to be understood that it 
is capable of still other modifications without 
departing from the spirit thereof and it is 
desired, therefore, that only such limitations 
shall be imposed thereon as are indicated in 
the prior art or in the appended claims. 
I claim as my invention: 
1. In an amplifying system, a plurality of 

three-electrode vacuum tubes in cascade rela 
tion, cathode-rheostats, One for each tube, 
Switches, one controlled by each rheostat and 
each moved to a characteristic position by the 
movement of the corresponding rheostat to 
cut-off position and connections established 
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by the said characteristic position of each 
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switch between an electrode of the deener 
gized tube and alike electrode of another tube. 

2. In an amplifying system, a plurality of 
three-electrode vacuum tubes in cascade rela 
tion, cathode-rheostats, one for each tube, 
switches, one controlled by each rheostat and 
each moved to a characteristic position by the 
movement of the corresponding rheostat to 
cut-off position and connections established 
by the said characteristic position of each 
switch between an electrode of the deener 
fied tube and a like electrode of the next 
tube. 

3. In an amplifying system, a plurality of 
three-electrode vacuum tubes in cascade rela 
tion, cathode-rheostats, one for each tube, 
switches, one controlled by each rheostat and 
each moved to a characteristic position by 
the movement of the corresponding rheostat 
to cut-off position and to an alternative posi 
tion by movement of the rheostat to current 
passing position, amplifiers and a translating 
device excluded from the said cascade rela 

5 tion when said switches are in the character 
istic position and connections cooperating 
with said switches when in the alternative 
position to include said amplifiers and trans 
lating device in said cascade relation. 

4. In a multi-stage amplifier comprising a 
plurality of thermionic discharge devices each 
having a cathode and a plurality of other 
electrodes, a cathode-rheostat associated with 
the cathode of at least One of said devices, 
means controlled by the rheostat and moved 
to a characteristic position by the movement 
of said rheostat to deenergize the cathode cir 
cuit corresponding thereto, and means where 
by connections are established between an 
electrode of the deemergized device and a cor 
responding electrode of another of said de 
vices by the movement of said first mentioned 
means to said characteristic position. 
In testimony whereof, have hereunto sub 

scribed my name this 9th day of May, 1924. 
WALTER JOHN BROWN. 


