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1

This invention relates to vacuum tube signal
amplifiers and more particularly to vacuum tube
signal amplifiers which may be optionally em-
ployed as generators of alternating current
energy.

Present day radio {ransmitters are normally
designed to emit a number of different types of
radiation, among which are: voice modulated
continuous waves, keyed continuous waves and
keyed continuous waves with a steady modulation
tone impressed. The genération of waves of the
third type requires that a steady audio tone be
generated within the equipment which is then
utilized to modulate the transmitied energy.
This is usually accomplished by the use of a
separate oscillator tube generating the desired
frequency which is set into operation and con-
nected to the modulating amplifier when keyed
MCW, as the third type of radiation is often
designated, is to be transmitted. During pericds
of voice modulated transmission, the modulat-
ing oscillator is deenergized and the modulating
amplifier is actuated by voice currents from the

speech amplifier. In some cases, the modulating.

frequency is generated by disconnecting the
speech amplifying or modulator tubes from their
normal circuits and connecting them to a new set
of circuit components arranged to provide sus-
tained oscillations, In each of the above in-
stances, the provisions made for generating the
tone modulation frequency have added materially
to the bulk, expense, and/or weight of the equip-
ment as it has been necessary to provide addi-
tional tubes and circuit components,

One of the principal objects of this invention
is to provide new and novel means for optionally
utilizing a signal amplifier as an oscillation gen-
erator.

Another object of the invention is to provide
new and novel means for optionally utilizing a
vacuum tube as a degenerative signal amplifier
and as an oscillation generator.

Still ancther object of the invention is to pro-
vide a radio transmitter capable of emitting both
voice modulated continuous waves and keyed
MCW having less bulk and weight than existing
apparatus of this type.

The above objects and advantages of the in-

vention are accomplished by providing means for

selectively impressing energy from the output
circuit of a vacuum tube amplifier on the input
circuit of the same amplifier with a positive or
negative feedback relationship. The positive

feedback is of a masgnitude producing sustained. -

oscillations whose frequency may be controlled
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by a tuned circuit simultaneously connected. in
the output. circuit or input circuit of the amplifier
tube; and the negative feedback reduces the
amount of distortion produced in the amplifica-
tion process in the well known manner when the
tube is acting as a signal amplifier.

Other objects and advantages will in part be
disclosed and. in part be obvious when the fol-
lowing specification is read in conjunction with
the.drawing: which is a schematic diagrain of a
transmitter modultator unit incorporating the in-
vention. )

Referring to the drawing, the control grid I
of the speech amplifier 2 is connected to ground
through the grid leak resistor §5 and to a source
of voice. cyrrents as. indicated.. Energy from this
source is applied to the speech amplifier only
when. it is desired to transmit voice modulated.
carrier waves. 'The . anode 3 of amplifier 2" is
connected through the anode load resister § to
a contact.84 of the switch section §f, and an arm
18, which is a part of the same switch section, is
connected to the positive terminal of the inter-
mediate voltage source & and is selectively mov-
able between the coritact. 84 and a second contact
13, The source 4 may supply a.direct current po-
tential of 380 volts. 'The anode circuit of tube
2 is completed by the connection of the negative
terminal of the source & directly to ground, and
the connection of the cathode 6 to ground
through the parallel combination of resistance
8 and capacity. 9 to supply operating bias for the
control grid . A heater 7 elevates the tempera-
ture of cathade § as required for functioning of
the tube 2. The heater energizing circuits for
this and the remainder of the thermionic tubes
in the apparatus will be described in detail in a
later paragraph.

The anode terminal of the resistor 5 is coupled-
by the capdcitor 13 to the control grid ft of the
oscillator and driver tube (2, here shown to be
of the tetrode type, and.4 grid resistor {9 is.con-
nected between. the control grid {1 and the mov-
able arm 25 of the switch section 28, selectively
engageable with the contacts 6§ and 67. Ac-
celerating grid 20 of the amplifier {2 is excited
front the source &- through dropping resistor 85
and the contacts 15, 18 of the keying relay 19,
whilé the anode 14 of this amplifier is connected
with the source 4 through the primary 16 of the
transformer (7. Connected in parallel’ between
grid 20 and ground ave the bleeder resistor 86
and bypass capacitor 25 to provide for adjust-
ment of the direct grid current voltage and
grounding for alternating currents. The cathode
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21 is connected to ground through. the resistor 23
and capacitor 24.

A resistive voltage dividing assembly 68, 68 is
connected between the anode 14 and ground in
series with the blocking capacitor 78, and the
ungrounded terminal of the grounded resistor
69, junction point {00 is attached to the terminal
67 of switch section 26. The values of the re-
sistors 68, 69 are selected to be large as compared
with the impedance presented by the transformer
11, and the voltages appearing at the resistor
junction point 100 are substantially 180 degrees
ocut of phase with the voltages impressed on the
control grid f1. Anode {4 is additionally con-
nected to the terminal 13 of switch section 61 by
the paraliel circuit of inductance Tl and capacity
12, which are selected to be resonant at some de-
sired frequency in the audio spectrum, usually
approximately 1,000 cycles per second. This cir-
cuit determines the frequency at which the car-
rier is modulated when modulated continuous
wave transmission is employed. :

The output energy from the amplifier {2 is im-
pressed on the transformer (T having the center
tapped secondary winding 27, whose outer ter-
minals are connected individually to the control
grids 28, 298 of the amplifiers 30, 31. 'The anodes
36, 37 of these amplifiers are connected to the
outer terminals of the center tapped primary
winding 38 of the modulation transformer 29 and
the center tap of this winding is directly con-
nected to the positive terminal of source 4. Ex-
citation for the accelerating grids 48, 41 of the
amplifiers 30, 31 is derived from the source 4 in
series with the dropping resistor 78, and these
grids are also connected to ground by the bleeder
resistor 79 paralleled by capacitor 80, whose im-
pedance is negligible at the operating frequencies.
The exact values of the accelerating grid supply
resistors are determined by the voltage of source
& and the characteristics of the particular tube
employed. Electron emission for the tubes 30,
31 is provided by the cathodes 32, 33 located ad-
jacent the heaters 8{, 82, respectively, and the
cathodes are connected to the positive terminal
of the heater 82, which is also connected to the
positive terminal of the 28 volt source 62 through
the filament dropping resistor 34. As the center
tap of the winding 27 and the negative terminal
of the scurce G2 are grounded, this connection
provides the necessary bias for the control grids
28, 29. The two tubes 30, 31 serve as the con-
ventional push-pull power amplifier delivering
the necessary power to modulate the final ampli-
fier stage of the radio frequency amplifier.

One of the terminals of the winding 27 of trans-
former {7 is connected by the blocking capaci-
tor 83 and the resistors 8! and 92 in series to
the cathode 21 of amplifier §i2, and the potential
at the junction point 162 of the two resistors is
impressed on the contact 66 of the switch sec-
tion 26. 'The connection of this combination to
the winding 27 is selected to provide at contact
66 potentials which are substantially in phase

with alternating current potentials impressed on’

the control grid {1, and the magnitude of the re-
sistors is chosen to provide negligible loading of
the secondary 27. The low potential end of re-
sistor &1 may be ¢onsidered at ground potential
for alternating currents because of the bypassing
action of capacitor 24, but is above ground po-
tential for direct current because of its connec-
tion to the cathode 21, o

Located in the transmitter, and excited by a’

radio frequency source not shown in the draw-
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ings, is the final radio frequency power ampli-
fier 80. The radio frequency energy from the
driver is coupled to the control grid 93 by the ca-
pacitor 44, and the resulting flow of grid current
through resistor 42, connected in series with the
choke #2 between grid 93 and ground, provides
the operating bias. Choke 42 prevents excessive
loss of radio frequency driving power to the re-
sistor 43. Electron emission for the amplifier
80 is provided by the filament 46 having one ter-
minal connected to ground and the other con-
nected to the terminals of the heaters 25 and 81
marked “A.” The heater and filament circuits
thus comprise heaters T and 25 in series, connect-
ed in parallel with heaters 81 and 82 in series,
which series-parallel combination is then con-
nected to the source 62 in series with the drop-
ping resistor 84 and the power amplifier filament
46,

Direct current excitation for the accelerating
grid 47 is supplied from the source 4 through the
keyed contacts 15, 18, secondary winding 48 of
the modulation transformer 35, and a dropping
resistor 48 whose grid end is connected to ground
through capacitor 50 to insure the necessary
shielding efficiency for stable amplification. The
grid 45 of the tube shown in the diagram is a
suppressor grid and is connected to ground for
further improving internal shielding and dimin-
ishing secondary emission effects. The anode 51
is provided with power from the high voltage
source 52, which may have a potential of 1000
volts, by connection through the output choke
53, filter choke 54 and the secondary winding 59
of the modulation transformer 39. The efficiency
of choke 94 in eliminating radio frequency po-
tentials from the winding 59 is improved by the
connection of the capacitor 638 between the junc-
tion of chokes 53 and 54 and ground. The radio
frequency power existing in the output circuit

"of the amplifier 83 is conveyed to the radiating

antenna 15 by the blocking capacitor 1T and the
variable loading inductor 16, which is varied to
neutralize the residual reactance of the antenna
proper.

It may be seen by inspection that amplifiers 12
and 88 are operative only when contacts |5 and
18 are in the closed position, as they are when
the winding of keying relay 19 is energized. Op-
eration of this relay may be controlled by the
key 63 connected between the positive terminal
of source 62 and the ungrounded terminal of
the operating winding for relay 19. Since it.is
desired to have amplifiers {2 and 99 continuously
in operationd uring  telephone transmission, a
switch section 68 is provided, having the arm 65
and contact 64 connected to the respective ter-
minals of the key 63. During the time that switch
section 60 is in the closed position, the operating
winding of relay 19 is continuously excited, there-
by maintaining amplifiers {2 and 80 in the de-
sired continuiously energized state. As shown in
the diagram, switch sections 26, 60 and 6! -are
mechanically coupled by the member 87, and the
switch sections are therefore simultaneously
moveable.  The composite switch thus formed
may be termed the emission selector switch, as
its position determines the type of intelligence
radiated by the apparatus. When in the right
hand position, the circuits are those required for
the ‘production of keyed modulated continuous
waves, while with the emission selector switch in
the left hand position, the circuit arrangement
is that necessary for the radiation of telephonic
signals.. The operation of the switch assembly
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may be readily visualized from the “Code-Phone”
markings in the drawing.

-With the foregoing in mind, the operation of
the apparatus may now be readily understood.
Assuming the emission selector in the “Code”
pesition, the anode circuit for amplifier 2 isbroken
at the contact 84, thereby disabling the telephone
input system, and the arm 74 is in engagement
with-the contact 13, thereby connecting the tuned
circuit T, 72 in shunt with the primary 18 of
the transformer t1. Simultaneously, the cathode
end of the grid resistor 10 is connected to the
tap 102 on the voltage divider 91, 82 hy the switch
section 2, coupling anode circuit disturbances: of
the amplifier 12 back to- the conirol grid Il in
aiding relationship to an extent eausing the tube
{2 get as an independent generator of oscillations
when accelerating grid voltage is supplied. Op-
timum veltage conditions for oscillation are se-
cured by the connection of the voltage divider
to. the cathode 2t, which removes from the grid
Ll the potential generated by the flow of anode
current through the cathode biag resistor 23 and
sllows the control grid to assume an cptimum
value of bias generated by the flow of grid cur-
rent through the grid resistor 1§ which now func-
tions in the same manner as the grid leak in con-
ventional oscillator arrangements, and the fre-
quency of oscillation is determined by the inser~
tion of the resonant circuit 7!, 12, peaking the
transmission gain at its resonant frequency. As
is well known, the oscillation frequency is that
frequency at which the necessary phase relation-
ships are obtained and the loop circuit gain is a
maximum.

In the “Code” position of the emission selector,
switch section 68 presents an open circuit, so that
contacts 15, 18 of the keying relay I9. are open
except for those intervals when the key 63 is de-
pressed. With key 63 down, relay 19-is energized
to. close the contacts 15, 18 and connect the grid
20 to the source 4, whereupon tube 12 oscillates.
During transmission, this. oscillation exists in-
termittently, corresponding to the manipulation
of the key 63, Considering the key condition for
the moment, audio frequency oscillation energy
from the tube 12 appears across the secondary 217
of the transformer IT and is amplified in the
usual manner by the tubes 39, 3! to provide in
the output circuit thereof energy of the same
frequency, but materially increased in power.
This power is now used to vary or modulate the
anode and screen potentials of the radio fre-
quenecy amplifier 86, thus amplitude modulating
the radio frequency energy radiated from the
antenna 15. Impression of the modulating energy
on both the anode and screen has been found
to effect a material improvement in the linearity
of the modulation characteristic. It will benoted
that grid 4T also derives its power from the
source 4 through the contacts of relay {9, so that
with key 63 up, radiation of high frequency energy
ceases together with the interruption of the
modulating oscillations.

Upon placing the emission selector switch in
the “Phone” position, the amplifier 2 is connected
to its source of anode potential, and at the same
time, the resonant peaking circuit is discon-
nected from its shunting position across the
primary of transformer 17, restoring to this stage
its normal uniformity of frequency response.
Also, the cathode end of grid resistor 10 is dis-
connected: from the point 102 and connected in-
stead to the point {00, which causes anode cir-
cuit disturbances of the tube 12 to appear in the
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centrol grid circuit in opposing relationship to.
provide degeneration or negative feedback,
thereby improving the linearity of the amplifier
response. As resistor 69 is connected to ground,
there: is now provided for the control grid I a
negative operating bias equal in magnitude to the
voltage drop across the cathode resistor 23 to
fulfill the requisites for the faithful reproduction
of the input wave form. Switch section 63 is
moved into the closed position during this op-
eration and shunts the key 63 to maintain the
relay I8 in the energized position continuously.

Under this condition of operation, amplifier 2,
functioning in the conventional manner, im-
presses. on control grid il an enlarged replica. of
the wave present at grig {, and this is, in turn,
further amplified by the tube 12 with the excel-
lence of linearity contributed by the presence of
negative feedback, and fed to the modulators 30,
3t. The output of these modulators is impressed,
as before, on the final radio frequency amplifier
§0, and provides a carrier amplitude modulated
with the waveform of the original telephone or
voice frequency input, which energy may then be
radiated in the usual manner.

While this circuit, which may be alternatively
employed as an amplifier and oscillator with the
same elements at all times connected to the elec-
trodes of the tube, has been described in con-
junction with radio transmitting equipment and
shown in use as a tone modulator, it will be
recognized that its employment is of equal value.
in any apparatus where the alternate funections
of signal amplification and the generation of a
sustained wave of predetermined frequency are
required.

Tt will be obvious that many changes and modi-
fications may be made in the invention without
departing from the spirit thereof as expressed
in the foregoing description. '

I claim:

1. In signal responsive apparatus, an electric
discharge device having input and output cir-
cuits, means for selectively feeding back energy
from said output circuit to said input circuit in
phase with and in phase opposition with the
energy in said input circuit, and means for peak-
ing the response of said cutput circuit at & pre-
determined frequency when the output energy is
fed back with an in phase relationship and
eliminating said peaked response when the output
energy is fed back in phase opposition.

2. In signal responsive apparatus, an electric
discharge device having input and output cir-
cuits, means for selectively feeding back energy
from said output circuit to said inpub circuit in
phase with and in phase opposition with the
energy in said input circuit, said in phase feed-
back being of a magnitude sufficient to cause sus-
tained oscillations in . said input and output
circuits, and means for peaking the response of
said output circuit at a predetermined frequency
when the output energy is fed back with an in
phase relationship and eliminating said peaked
response when the output energy is fed back in
phase opposition.

3. In signal responsive apparatus, an electric
discharge device having a cathode, a control grid
and an anode, means for impressing input energy
on said control grid, & load impedance connected
to said anode, a source of direct current energy
connected between said cathode and the end of
said load impedance remote from said  anode,
means for impressing a fraction of the aliernat-
ing voltage between said anode and said cathode

—’—_m'_m___
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on a contact member, means for impressing a frac-
tion of the alternating voltage between said anode
and said cathode on a second contact member
with a phase substantially opposite to the phase
of the voltage on said first mentioned contact
member, a third contact member selectively en-
gageable with said first mentioned and said sec-
ond mentioned contact members, an impedance
connected between said control grid and said
third mentioned contact member, a circuit com-
prising parallel inductance ang capacity, and
means for connecting said circuit across said
ancde load impedance during the engagement of
said second mentioned contact member by said
third mentioned contact member and for discon-
necting one terminal of said circuit from said
anode load impedance during the engagement of
said first mentioned contact member by said third
mentioned contact member.

4. In radio transmitting apparatus, an am-
plifier tube having a cathode, g control grid and
an anode, a transformer having primary and
secondary windings, a connection between said
primary winding and said anode, a resistive im-
pedance connected to said anode and to ground,
means for impressing a portion of the voltage
across said resistive impedance on g contact mem-
ber, means connecting one terminal of said sec-
ondary winding to ground, a resistive impedance
connected between a second termina]l of said sec-
ondary winding and ground, means for impress-
ing a portion of the voltage across said second
mentioned resistive impedance on a second con-
tact member, a third contact member selectively
engageable with said first mentioned contact
member and said second mentioned contact mem-
ber, a resistive impedance connected between said
control grid and said thirq mentioned contact
member, a parallel circuit of inductance and ca-
pacity resonant to a predetermined frequency,
and means for connecting said parallel circuit in
parallel with said primary winding when said
third mentioned contact member is in engagement
with said second mentioned contact member.

5. In radic transmitting apparatus, an ampli-
fler tube having a cathode, a control grid, an ac-
celerating grid and an anode, a transformer hav-
ing primary and secondary windings, a connec-
tion between said primary winding and said anode,

a resistive impedance connected to said anode and” :

to ground, means for impressing a portion of the
voltage across said resistive impedance on a con-
tact member, means connecting one terminal of
said secondary winding to ground, g resistive im-
pedance connected between a second terminal of
saild secondary winding and ground, means for
impressing a portion of the voltage across said
second mentioned resistive impedance on a sec-
ond contact member, a third contact member se-
lectively engageable with said first mentioned
contact member and said second mentioned con-
tact member, g resistive impedance connected be-
tween said control grid ang said third mentioned
contact member, a parallel circuit of inductance
and capacity resonant to a predetermineq fre-
quency, means for connecting said parallel cir-
cuit in shunt with said primary winding when
said third mentioned contact member is in en-
gagement with said second mentioned contact
member, a source of direct current potential hav-
ing positive and negative terminals, means con-
necting said negative terminal to said cathode,
means connecting said positive terminal to the
end of said primary winding remote from: said
anode, relay means connecting said accelerating
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grid to said positive terminal, and keying means
controlling the operation of said relay means.

6. In radio transmitting apparatus, an ampli-
fler tube having a cathode, a control grid, an ac-
celerating grid and an anode, a transformer hav-
ing primary and secondary windings, a connec-
tion between said primary winding and said an-
ode, a resistive impedance connected to said anode
and to ground, means for impressing a portion
of the voltage across said resistive impedance on
a contact member, means connecting one ter-
minal of said secondary winding to ground, a re-
sistive impedance connected between a second
terminal of said secondary winding and ground,
means for impressing a portion of the voltage
across said second mentioned resistive impedance
on a second contact member, a third contact
member selectively engageable with the said first
mentioned contact member and said second men-
tioned contact member, a resistive impedance
connected between said control griq and said
third mentioned contact member, a parallel cir-
cuit of inductance and capacity resonant to a
predetermined frequency, means for connecting
said parallel circuit in shunt with said primary
winding when said third mentioned contact mem-
ber is in engagement with said second mentioned
contact member, a direct current source having
positive and negative terminals, méans connect-
ing said negative terminal to said cathode, means
connhecting said Dpositive terminal to the end of
said primary winding remote from said ahode, re-
lay means connecting said positive terminal to
sald accelerating grid, keying means controlling
the operation of said relay means, and means for
disabling and keying means when said third mem-
tioned contact is in engagement with saiq first
mentioned contact,

7. In signal responsive apparatus, an electric
discharge device having a cathode, a control grid
and an anode, a transformer having primary and
secondary windings, g connection between said
primary winding and said anode, a direct current
source having positive and negative terminals, a
resistor connecting said cathode and said negative
terminal, ‘means connecting said positive ter-
minal to the end of said primary winding remote
from said anode, a resistive voltage divider con-
nected to said negative terminal and connected to
said anode by a capacitor, means connecting an
intermediate point on said voltage divider to a
contact- member, a second resistive voltage di-
vider connected to said secondary winding and
connected directly to said cathode, means con-

_necting an intermediate point on said second volt-

age divider to a second contact member, a third
contact member selectively engageable with said
first mentioned contact member and said second
mentioned contact member, and a resistive im-
bedance connected between said control grid and
said third mentioned contact member.

8. In signal responsive apparatus, an electric
discharge device having input and output circuits
including a plurality of electrodes, an impedance
connected at one end to said input circuit, means
for applying electric potentials to said electrodes;
means for selectively impressing energy from said
output circuit on the other end of said impedance
in aiding and opposing phase relationship with
respect to the energy in said input circuit, and
means for varying the potential applied to one of
said electrodes from one value when said energy
is coupled back in aiding relationship to another
Value when said energy is coupled back in oppos-
ing relationship, -
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9. In signal responsive apparatus, an electric
discharge device having input and cutput circuits
including a plurality of electrodes, means for ap-
plying electric potentials to said electrodes, means
for selectively impressing energy from said out-
put circuit on said input circuit in aiding and op-
posing senses with respect to the energy in said
input circuit, and means for varying the potential
applied to one of said electrodes irom one value
when said energy is coupled back in said aiding
sense to another value when said energy is cou-
pled back in opposing sense.

10. In signal responsive apparatus, an electric
discharge device having input and output circuits
including s plurality of electrodes, means for ap-
plying electric potentials to said electrodes, means
for selectively feeding back energy from said out-
put circuit to said input circuit in phase with and
in phase opposition with the energy in said input
circuit, said in phase feed back being of a mag-
nitude sufficient to cause sustained oscillations in
said input and output circuits, and means for
varying the potential applied to one of said elec-
trodes from one value when said feed back energy
is in phase with the energy in said input circuit
to another value when said fed back energy is in
phase opposition with the energy in said input cir-
cuit.

11. In signal responsive apparatus, an electric
discharge device having a cathode, a control grid
and an anode, means for impressing inpuf energy
on said control grid, a load impedance connected
to said anode, a bias resistor connected to said
cathode, a direct current source of electric energy
having its positive terminal connected to the free
end of said load impedance and its negative ter-
minal connected to the free end of said bias re-
sistor, means for impressing a fraction of the al-
ternating voltage between said anode and said
cathode on a first contact member, means for im-
pressing a fraction of the alternating voltage be-
tween said anode and said cathode on & second
contact member with a phase substantially op-
posing the phase of the voltage on said first men-
tioned contact member, a third contact member
selectively engaging with said first mentioned and
said second mentioned contact members, a re-
turn impedance connected at one end to said con-
trol grid and at the other end to said third con-
tact member, and means for connecting said other
end of said return impedance to the negative ter-
minal of said source when said first contact mem-
pber and said third contact member are in engage-
ment, and to said cathode when said second con-
tact member and said third contact member are
in engagement. ‘

12. In radio transmitting apparatus, an electric
discharge device having a cathode, a control grid
and an anode, said cathode being connected to
ground through a direct current impedance, a
transformer having primary and secondary wind-
ings, a connection hetween said primary winding
and said anode, a resistive impedance connected
to said anode and to ground, means for impressing
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a portion of the voltage across said resistive im-
pedance on a first contact member, means con-
necting one terminal of said secondary winding to
said cathode, a resistive impedance connected be-
tween a second terminal of said secondary wind-
ing and said cathode, means for impressing a
portion of the voltage across said second men-
tioned resistive impedance on a second contact
member, a third contact member selectively en-
gageable with said first mentioned contact mem-
ber and said second mentioned contact member,
a resistive impedance connected between said con-
trol grid and said third mentioned contact mem-
ber, and means for supplying electric energy to
the anode circuit of said discharge device.

13. In radio transmitting apparatus, a first elec-
tric discharge device having a cathode, a control
grid and an anode, a two terminal source of elec-
tric energy, a switch and impedance connected in
series between one terminal of said source and
said anode, means connecting said cathode to
the other terminal of said source, means for im-
pressing an input signal on said control grid, a
second electric discharge device having & cathode,
a control grid and an anode, a transformer having
a primary and secondary winding, means con-
necting said primary winding between said one
terminal of said source and the second of said
anodes, resistive means connecting the second of
said cathodes to said other terminal of said source,
an impedance connected to the second of said
anodes and to said other terminal of said source,
means for impressing a portion of the voltage
across said impedance on a first contact member,
means connecting one terminal of said secondary
winding to said other terminal of said source, an
impedance connected between a second terminal
of said secondary winding and the second of said
cathodes, means for impressing a portion of the
voltage across the second mentioned impedance
on a second contact member, a third contact
member selectively engageable with said first con-
tact member and said second contact member, an
impedance connected between the second of said
control grids and said third contact member, a
capacitor connected between the first of said
anodes and the second of said control grids, and
means for operating said switch synchronously
with the operation of said third contact member,
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Signed and sealed this 15th day of June, A.D. 1948.

[emar]

THOMAS F. MURPHY,
Assistant O ommissioner of Patents.




Certificate of Correction
Patent No. 2,439,544, April 20, 1948,

ROBERT J. DAVIS

It is hereby certified that errors appear in the printed specification of the above
numbered patent requiring correction as follows: Column 5, line 14, for “section 2”
read section 26; line 17, after the numeral ‘“12” insert fo; line 45, after “key” second
occurrence insert down; column 9, line 24, for “feed” read fed; and that the said
Letters Patent should be read with these corrections therein that the same may con-
form to the record of the case in the Patent Office.

Signed and sealed this 15th day of June, A. D. 1948.
[onar]

THOMAS F. MURPHY,
Assistant Oommissioner of Patents.



