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6 Clmms"

and circiiits therefor ahd more partlcularly 1s'

concerned with 4 tube of the screen-grid type
WTCh is supplementarllsr eqmpped mth a rectlﬁe1
path -

Apparatus used for receptmn and demodula-
tionn of electrical oscillations, especially with the
use of circuit arrangements designed to insure
volume control, can be built far more favorably
if the demodulation or rectification is effected

“in a distinct rectifier without amphﬁcetlon such

as a two-electrode or diode tube. It has been
suggested to combine such rectifier together with
an emphﬁer system in one and the same vacuum
vessel so that both systems to be sure, constitute
o, -constructional unit, while yet remaining sepa-
rate as regards their electrical effects. The am-
plifying and the rectifying systems must then
be disposed adjacent to each other over a suffi-

“iently long cathode. The audio frequency de-
rived from the rectifier, after being smoothed
out or filtered to eliminate the radio frequency
components, is fed to the control grid of the

'amphﬁer portion.. A marked disadvantage of this

arrangement consists in that the length of the
cethede must be greater than that for the am-
plifying system alone, and that, basically speak-
ing, what is involved is a twin-system confined
inside one and the same glass bulb and com-
prising two distinet and independent discharge
paths or gaps, a construction which is compli-
cated. |

Now, this and other disadvantages are readily
obviated by the present invention. The rectify-

5 ing path is no longer accommodated in the tube

which is to amplify the audio frequency formed
thereby, but rather in the preceding tube which

‘amplifies the radio frequency energy. The recti-

fier anode is no longer disposed dlrectly adiacent

the cathode, but consists of a probe electrode

formed by a piece of wire or a strip of sheet
material, and which, in a tube of the screen-grld

type is located at the plate side or end of the

screen-grid. |
The fundamental a,pphcetmn of the ba,sm idea

- of the invention is as follows: In a screen-grid

tube comprising at least a cathode, a control
orid, a screen grid and a plate there is mounted
a Turther electrode at the plate side of the screen

orid which serves for the rectification of the .

radio frequency current. Preferably said auxil-
iary electrode has no direct current biasing po-
tential at all, or at most only one of small value.
Now, this electrode should, if possible, be ar-

03 ranged so that it wﬂl not dlsturb the potentlal

the cathode by the condenser Ca.

. R, Cs.

(CL 256—-—2'7 5)

eond1tiens m ‘the tube “furthermore, since it
receives the radio frequency potential from the
p’ete it must be ca,pac:ttwely shielded from the
eontrel grid just as thoroughly as the plate.
The present invention will best be understood
by reference to the following descrlptlon taken
in connectlon mth the accompanymg dramng

1r1 which,
‘Trig. 1 shows schema,tlca,lly an electron tube and

its assocm,ted clrcmts 111 a,ecordance mth the
1nvent10n | -

Fig. 2 is & dmgramma,tlc showing in cross sec- '
tion of another form of ‘electron tube that may

be used in the circuit of Fig. 1, and
Fig. 3 is a further mochﬁcetmn |

- Referring now more spec1ﬁce,lly to Figure 1
which shows the fundamental pI‘lIlClple of the
erra,ngement the electron tube T is shown to
comprise ‘a heater M, ce,thode K, ‘control grid
G1, sereen grld G, probe electrode S and anode

or plate A. - The' grid Cn Whl@h is-closest to the
cathode K is fed with the incoming alternating

voltage from the tuned mrcult T. The second
or screen grid Gz receives a constant positive
potential and is in short-circuited relation with
The plate cir-
cnit includes an oscillation circuit II which iIs
also tuned to the input frequency. The radio
frequency potential set up in this oscillation cir-
cuit is fed to the probe electrode S in a suitable
manner, say, by a resistance-condenser coupling,
By virtue of the rectifier action there will
then be occasioned across the low frequency im-
pedance, resistance R, an audio frequency voltage

which may thereafter be impressed upon the next

stage, say, by way of a radio frequency filter net-
work, such as F. The audio frequency output
termlne,ls are indicated by the letters ¢ and b.

The embodiment hereinbefore disclosed may
be varied in various way whenever electron tubes

~ containing a greater number of grids are used.

For instance, there could be used & screen-grid
tube furnished with a retarder or suppressor

orid. What is here meant by a retarder or sup-

pressor grid is an electrode whose potential is

negative in reference to the electrodes previously

passed by the current of electrons. Such a re-
tarding grid is mounted, for example, posteriorly

of the screen grid, and by regulation of its poten-

tial it allows of regulating and influencing the
slope of the plate-current characteristic, referred
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to the potential of the control grid. In this in- .

stance, it would be preferable to mount the probe

clectrode between the screen grid and_ the re-
tarding grid,
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In Figures 2 and 3 are shown certain con-
structional ways of disposing the probe electrode
so that its reaction upon the amplifying system
will be as small as possible.

In Figure 2 is shown a tube having a cathode
K, a cylindrical control grid Gi and a box-
shaped screen-grid Gz as well as two plate anodes
A and Ai. The probe electrodes S’ and Si’ are
disposed laterally in reference to the plate
anodes; the electronic current needed for recti-
fication is so small that the plate current is not
appreciably weakened thereby.

In Figure 3 is shown the arrangement of a
probe electrode inside a screen-grid tube pro-
vided with a retarding or suppressor grid. In
this case the probe electrode S’ is disposed be-
tween the screen-grid Gz and the suppressor grid
Gs, the probe electrode simply consisting of a
strip of sheet material positioned parallel to the
cathode K and in the plane of the electrode .sup-
porting stays, 1, 2,-3, 4. The control action

“of the various electrodes in the plane of the stays

is disturbed anyway, so that the disposition
therein of a probe electrode will not produce any
appreciable influence.

What is claimed is:

1. An electron discharge tube comprising - a
cathode, substantially coextensive grid and anode
electrodes cooperating therewith and constituting
an amplifier of radio frequency oscillations, and
a linear probe electrode interposed.in the space
between cathode and anode, and arranged in
parallel relation to and substantially coextensive
with the cathode, said probe electrode adapted
to cooperate with the cathode and anode to
rectify the amplified radio frequency oscillations.

2. An electron discharge tube comprising a
cathode, a signal control grid and a screen grid
substantially coextensive with and surrounding
the cathode, and amplifier and rectifier anodes
substantially coextensive with . the aforesaid
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electrodes disposed one within the other outside
the screen grid.

3. An electron discharge tube comprising a
cathode, a signal control grid and a screen grid
substantially coextensive with and surrounding
the cathode, an amplifier anode in the form of a
plate disposed outside the screen erid and a rec-
tifier anode in the form of a rod also disposed

- outside the screen grid but adjacent the ampli-

fier anode and in the electron path between the
cathode and said amplifier anode.

4. An electron discharge tube comprising a
cathode, a signal control grid and a screen grid
surrounding the cathode, an amplifier anode

in the form of a cylinder surrounding the screen
grid, and a rectifier anode in the form of a nar-
row metal strip interposed between the screen
grid and the amplifier anode.

2. An electron discharge tube comprising 3
cathode, a signal control grid and a screen grid
surrounding the cathode, an amplifier anode in
the form of a cylinder surrounding the screen
grid, and a rectifier anode in the form of a nar-

row metal strip interposed between the screen
grid and the amplifier anode, support rods for

the grids and the amplifier anode all arranged
in 2 common plane, and said rectifier anode
being disposed in substantially the plane of elec-
trode support rods.

6. An electron discharge tube for the simul-
taneous amplification and rectification of high
Irequency currents comprising a cathode, an
anode and a plurality of control electrodes inter-
posed therebetween, said mentioned electrodes
being substantially coextensive with said cathode
and adapted to amplify high frequency currents,
and a probe electrode in the form of a metal
strip disposed immediately adjacent said anode,
coextensive with and parallel thereto, and co-
operating therewith and with the cathode to
rectify the amplified high frequency currents.
| KARL STEIME]L,,
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