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-5 Claims.. (Cl. 250-—27)

“This invention relates to an electronic' switch-

ing circuit and more particularly to g switching -

eircutt for use in a multiple speed servo mecha-

nism in which a plurality of signals are to be

applied selectively to actuate the mechanism,

In one embediment the invention may be ap-
plied to a servo mechanism in which the primary
control is from g fine control signal, g secondary
control is exerted by a coarse control signal which
is superimposed on the fine control signal when
the coarse control signal exceeds g, bPredetermined
value, and- g tertiary ‘control is effected by a
second- coarse control signal which is connected
to remove the first coarse control sighal and to
be superimposed on the fine control signal in
lieu thereof. - : : : o

An object of the invention is to brovide a novel
and improved system of the above type.

Another object is
operates with a low noise level.

Anocther object is to ‘brovide a system of the
above type which is ‘accurate and dependable in
operation. - P

to provide g system which

10

‘Various other objects and advantages will e -

apparent as the nature of
fully disclosed, -

 The invention will be better understood by
referring to the following description, taken in

the invention ig more 2

connection with the accompanying drawings in -

which certain specifie embodiments thereof have 3

besn set forth for purposes of Mustration.- -
In the drawings: :
Fig. 1 is a schematic diagram of an electronic

switching system embodying the bresent inven-

tion; and
Fig. 2 is a similar

trating a further embodiment of the invention.
Referring to the drawings more in detail, Frig, 1

shows a system in

being grounded. Terminal

through a condenser {2 to the
of a gas tube {3, the Dbositive
is connected by a lead 14 to the
of a triode {3, The lead
a resistor {7 and condenser
negative terminal of the gas
to the anode of g rectifier diode 20, the cathode
2{ of which is grounded.. The.cathode 22 of the
triode 18 is grounded and its anode 23 is con-
nected to the control grid 24 of a triode 25 hay-
through a resistor 27
to a terminal 28 which is connected to a source
of positive potential B2,
the triode 25 is also connected through a resistor

hegative terminal

18 in parallei.

schematic diagram illus~

terminal-of which

control grid 15 -
14 is grounded through:
‘The -
tube 13 is connected -

which the input signal Ej is -
applied. to input terminals 10 and 11 s the latter 40

10 is connecteq- -

50

The control grid 24 of -

55

2

38 with the terminal 28 and through a condenser
31 to the input terminal (9. The anode 32 of the
triode 25 is connected through g resistor 33 to a
terminal 34 which is supplied with a source of
positive plate potential By, The anode 32 is also
connected to an output terminal 35, the other
output terminal 3§ being grounded,

In the operation of this device an alternating
input signal Ei ig supplied to the input terminals
10 and {i.- When the voltage on the terminal {9
Swings positive the tube 20 conducts current. If
this voltage is less than the breakdown voltage
of the gas tube (3 when a Dpositive voitage is
applied to a negative terminal, the gas tube 13
will not  conduet. Therefore capacitor {2 will
store a charge during this half cycle with  the
voltage at point 18 going negative. During the
next half cycle of the input signal, as the input
terminal {9 goes negative the rectifier 26 will not
conduet.. Consequently the point 19 is now nega-
tive by an amount approximately twice the peak -
value of-the input signal. If the voltage at the
point {9 is now less than the breakdown voltage
of the gas tube 13 when a negative voltage is
applied to its negative terminal, the gas tube will
not break down. During the next half cycle in
the positive direction, since the point {9 is al-
ready positive by an amount equal to the peak
value-of the inpus signal no current will flow
through the rectifier 29 except that hecessary to
compensate for any charge that may have leaked
off -of the condenser |2. Similarly, the gas tube
{3 cannot break down.,
is at a voltage less than the breakdown voltage
of the gas tube 13 the grid {85 of the triode 1§ is -
hear ground potential.. Since the cathode 22 of
the-tube 6 is grounded, the tube 16 tends to draw
8 large plate current. If the resistor 36 is large
the plate potential of the tube 16, which is also
the control grid botential of the tube 2§, isat a
botential very near ground. Since the cathode
26 of the tube 25 is above ground by the voltage
Bs, the tube 85 is effectively cut off ang the output
voltage applied across the terminals 85 ang 36
is zero. : - - -

Theé potential of the boint 19, if different from
zero, will -be negative ‘with respect to ground be-
cause of the diode 2. Consequently the gas tube
8 will only break down when the voltage at the
boint i9 becomes equal to its breakdown voltage,
When breakdown occurs the gas tube {3 conduets -
and a negative biag is applied to the grid {5 of
the tube 18. The Pplate current of the tube 16 is -
thus cut off ang allows the plate voltage of the
tube 18,.and the grid voltage on the contro] grid -

As long as the point 19 -
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of the tube 25, to return to a value of Be. The
tube 25 then conducts since B; is greater than
B2, and the input signal applied through the
condenser 3f to the grid 24 of the tube 25 is
amplified and appears at the output terminal 38
as an amplified output voltage. The time con-
stants of the resistor 1 and condenser 18 must
pe large compared to the pericd of the input
voltage so that the grid potential of the triode
{8 never rises above its cut-off value while the
gas tube i3 is condueting. The time constant
must also be small enocugh to have little effect on
the servo mechanism response characteristic.

1% is evident from the above that the: outpub
signal across the terminals 35.and 36 is & func-
tion of the input signal across the terminals {0
and {1 when the input signal exceeds & prede-
termined value, but is cut off sharply when the
input signal falls below said predetermined value.
Hence if the terminals 38 and 36 are connected
to0-a servo control mechanism which is supplied
with a fine contyol signal and the coarse control
signal is applied across the terminals 12 and i,
then. the coarse signal is effectively cut off from
the output terminals 33 and 3§ when it is below
jts predetermined value. Above this value the
coarse control signal appears at the output ter-
minals and is superimposed on the. fine control
signal of the servo mechanism. Below the cut-
off point the system operates with an extremely
small noise level.

In. Fig. 2 the invention is shown as applied to
o switching arrangement for selectively applying
either of two inpub signals to the. output termi-
nals.. For convenience and to simplify the de-
scription the-parts of Fig. 2 correspending to the
above described parts of Fig. 1 have been given
the same: reference characters and operate in
the same manner.

In Fig. 2 an amplifier tube 49 has been con-
nected between the input terminal 8 and the
condenser 12 so as to make the system responsive
to smaller input signals.

The amplifier tube 40 is provided with a con~

trol. grid 41 connected to the input terminal i8
and with an anode 42 which is cennected to
the condenser 12 and also through a resistor 43
to the B: terminal 34.. The cathode 44 of the
amplifier tube 48 is grounded through resistor 45.

In.Fig. 2 the diode 20 in Fig. 1 has been re-
placed. by a. triode §9. The triode 50 has an
anode 51 connected to the negative terminal of
gas tube 13, and a grounded- cathode §2:

The second input signal Ea is applied across
terminals 58 and 31, the latter being grounded.
The terminal 5§ is connected to the control grid
58. of. o tricde 59 having a cathode 80 grounded
through. a resistor 81, and an anode §2 connected
through a condenser 63 to the negative terminal
of. a- gas tube 54, and connected- through a re-
sistor 65 and lead §6 to the B1 terminal 34.

A diode 10 is provided with an anode 11 which
is connected to the negative terminal of gas tube
64 and a grounded cathode 12. :

The positive terminal 13 of gas tube 64 is con-
nected by a lead 1% to the control grid 7T of a
triode 18. The lead 1§ Is grounded through a
resistor. 79  and condenser 89 in parallel. The
triode 78 has a grounded cathode 84 and an
anode 85 connected by a lead 86 to the control
grid. 81 of a triode 88, and also through a lead
89 and condenser 89 to the input terminal 58.
The lead 16 is also connected by a lead 84 to the
control grid 83 of the triode 58. ‘The control
grid .87 of the triode 88 is also connected through
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a resistor 93, lead 84 and resistor 95 to the lead
§6. The lead 94 is also grounded through a re-
sistor 97. The cathode 88 of the friode 88 is
connected through a resistor 99 to the lead 94.

The anode 195 of the triode 88 is connected
through a resistor 106 to the lead 68 and through
s condenser 107 and lead 108 to the output ter-
minal 35, also through & resistor 169 to ground.
The anode 32 of the ftriode 25 is connected
through a condenser {10 to the lead 108.

when the voltage on the grid 53 of the triode
50 is at ground potential the triode 50 acts in a
manner similar to the diode 20 of Fig. 1 and the
triode 25 passes the input signal ¥1 supplied from
the input terminal- 10, provided this signal ex-
ceeds. the value necessary to unblock the triode
25 as described . in connection with Fig. 1. The
amplifier tube 46 serves to amplify the input sig-
nal at. the terminals 10 and i1 so that control
may take place at a much lower value of signal
than could be cbiained. by the circuit of Fig. 1.
The amplifier tube 40 is. also designed o that.
its amplified signal does not exceed a prede-
termined value of swing because of saturation.
and cutoff.

The peak value of the voltage on plate 42 is
limited by this means to approximately three--
quarters of the breakdown voltage of gas tube- 13.
When triode 50 is cut off by the voliage on its.
grid 53 going suficiently negative, the voltage on-
plate 51 cannot exceed. three-quarters of the
breakdown voltage of tube 13. Therefore the gas:
tube 13 cannot be made to conduct or sustain
conduction. Consequently the cireuit has been

s disabled.

The second channel carrying the second input
signal Ez across the terminals 56 and 57 is similar
to the first channel above mentioned and oper-
ates in a similar way. The signal is amplified
by the amplifier tube 50, is applied across the:
condenser §3.to the gas tube 64 and, due to the
dgiode 10 which corresponds to the dicde 20 of
Fig. 1, causes the gas tube 54 to conduct when the
signal reaches & predetermined value. With the
gas. tube 64 non-conducting. the grid 171 of the
triode 78 is of the same potential as its cathode
84. and.the tube 78 draws current, thereby mak-
ing the control.grid 81 of the friode 88 sufficiently
negative. to cub. off triode 88.

Now when the second. input voltage F2 reaches
a sufficient value to cause the gas tube €4 to he-
come conducting a negative voltage is applied to
the line 16, thence to the grid 17 of the triode
18, cutting. ofl. the tube 78. This negative volt-

5 age is also applied through the lead 54 to the

grid 5% of the triode 50, thereby rendering the
tube 58 non-conducting and cutting off the con-
trol signal Ei from. the first channel as above
pointed out. When the tube 18 is cut off the
voltage on the grid- 87 of the triode 88 becomes
positive and the triode. 88 becomes conductive
and amplifies the second input signal which is
supplied thereto from: the- output circuit of the
amplifier tube B8 This sighal is accordingly
applied to the output terminals 35 and 36 in place
of the amplified signal from the input terminals
{6 and 1.

t is° evident from. the above that if o first
coarse control signal is applied to the input ter-
minals $0 and i and & second coarse control
signal is applied to the input terminals 5 and
57, and the output terminals 85 and 3% are con-
nected to a servo mechanism normally responsive
to: a fine control signal, then no. voltage will be

- applied: across: the- output terminals. as long as
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both coarse input signals are below a predeter-
mined valye. However, as soon as the first input
signal E1 across the terminals {0 and i exceeds
this minimum valye the first channel is rendered
operative and the amplified input signal from
the triode 25 is applied across the output termi-
nals 35 and 3§ and is superimposed on the fine
control signal of the Servo mechanism. During
this time the second channe] is inoperative be-
cause the second coarse control signal is not suffi-
cient to cause the gas tube 64 to conduct. As
Soon as the second coarse input signal m, across
the terminals 5§ and 51 becomes sufficient to
cause breakdown of the gas tube 64, the first
channel is blocked by reason of the blocking of
the tube 56 and the second channel is made oper-
ative to amplify the second coarse input signa]
and apply the same to the terminals 35 and 36
to be superimposed on the fine control signal of
the servo mechanism.

While the above system has been shown as
applied to control of a multi-speed servo, the
system may be used for various purposes wherein
the output signal is to be made responsive to one
of two input signals depending upon the values
thereof. Hence various changes and modifica-
tions may be made In the specific circuit dis-~
closed as will be readily apparent to g person
skilled in the art.

What is claimed is:

1. An electronie control circuit comprising g
pair of channels, each of said ‘channels contain-
ing an amplifier tube, an input circuit carrying
& control signal connected to the input of said
first amplifier tube, a second input circuit carry-
ing a second control signal connected to the input
of said second amplifier tube, means in each of
said channels normally blocking the respective
amplifier tubes, means in each of said channels
responsive to the respective input signals and
connected to unblock the respective tubes when
the respective input signals exceed predeter-
mined values, and means in said second channel
to block said first channel when said second
amplifier tube becomes unblocked, and a single
output circuit connected to the output of both
of said amplifier tubes. -

2. An electronie control circuit comprising g
pair of channels, each of said channels contain-
ing an amplifier tube, an input circuit carrying
a control signal connected to the input of said
first amplifier tube, a second input eircuit carry-
ing a second control signal connected to the input
of said second amplifier tube, each of said input
circuits including a normally conducting triode
connected to apply a blocking bias to the respec-
tive amplifier tube, and also a rectifier circuit
including a rectifier tube and a gas tube con-
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nected to apply a blocking bias to the respective .

triode when the rectified input voltage is suffi-
cient to cause the respective gas tube &9 conduct,
and a connection from said rectifier circuit of
said second input cireyit to apply a blocking bias
to the rectifier tube of said first input ecireuit
when the gas tube of said second input circuit
becomes conducting,

3. An electronic contrel eirenis comprising a
palr of channels, each of said channels contain-
ing an amplifier tube, an input circuit carrying
a control signal connected to the input of said
iirst amplifier tube, a secong input cireuit ear-
Iying a second ceontrol signal connected to the
input of said second amplifier tube, each of said
input circuits including 5 normally conducting
triode connected to apply a blocking bias to the
Tespective amplifier fube, and also g rectifier
circuit ineluding a rectifier tube and 2 gas tube
connected to apply a blocking bias to the re-
spective triode when the rectified input voltage
is sufficient to cause the respective gas tube to
conduct, a connection from said rectifier circuit
of said second input circuit to apply g blocking
bias to the rectifier tube of said first input cir-
cuit when the gas tube of said second input cir-
cuit becomes conducting, and a single output cir-
cuit connected to the output of both of said am-
plifier tubes.

4. A circuit as set forth in claim 2 in which
the rectifier tube of said first input cireyit is a
triode and said connection supplies a blocking
bias to the controg grid thereof. .

5. An electronic confrol circuit comprising an
amplifier tube having a contro] grid, means sup~
plying an inpug signal to saig control grid for
amplification by said tube, an output cireyit con-
nected to said tube to receive said amplified sig-
nal, a triode connected to be normally conduct-
ing and having an output cireuit connected to
apply a negative bias to said control grid of said
amplifier tube for blocking the same, g rectifier
cireuit including g gag tube, a series condenser
and a shunt rectifier connected to apply a block-
Ing bias to said triode when the rectified signal
is sufficient to cause said gas tube to conduct,
means applying said input signal to said rectifier
circuit, and an output circuit connected to the
output of said amplifier tube.

RALPH S. NORTON.
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