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The present Invention relates to devices for
functional test of organs of living bodles (f. i,
heart, lungs, veins, muscles etc.) for converting
the variationg of the resonant frequency and/or
damping of a tuned circult due to the action of
the organ to be tested and placed nearby to sald
tuned circult into energy having an amplitude
proportionately to said frequency and/or sald
damping variations.

Oblject of the invention is a device for func-
tional test of organs comprising substantially be-
side said tuned circuit an electron discharge tube
having at least two control electrodes or grids
for controlling the gpace current passing from
the cathode to the anode of the tube and one
or two generators for alternating potentials pref-
erably of high frequency. Impressing alternat-
ing potentiais of the same frequency and in near-
ly quadrature phase relation on sald control elec-
trodes, there is produced by mutual intermodu-
lation of the potentials on the electrodes in the
anode current of said tube a component having
an amplitude varying proportionately to the rela-
tive frequency departure of the potentials on
the electrodes, which amplitude variations can
be observed, recorded, 1. e. used for functional
test.

Said tube may be preferably of pentagrid-con-
verter or triode-hexode type, in order to avoid
the use of a particular oscillator tube. An alter-
nating potential impressed on the first grid near
the cathode of sald tubes will cause a potential
at the frequency of the impressed potential to
be induced on the second contrel grid by uni-
lateral space charge coupling, which is utilized
in the case of the pentagrid-converter type. Us-
Ing & triode-hexode type the space charge cou-
pling is substantially eliminated by means of a
condenser connecting the grids. In certain cases,
especially very high frequencles, a resistance is
advantageously placed In serfes with the cou-
pling condenser in order to equallze the effect
of the transit time of the electrons passing from
one grid to the other. If the space charge cou-
pling is neutralized in this manner a new uni-
lateral coupling is produced between the grids
in a direction from the second grid towards the
first grid.

Plgure 1 i5 & dlagram of a circuit adapted for
an embodiment of the invention.

Figure 2 is a characteristic curve explanatory
of the function of the above circuit.

Flgure 3 shows the arrangement for a heart
action test.

Referring to Figure 1, item | represents a tri-
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ode-hexode; the cathode 2; the triode grid 3 and
the triode anode 4 are connected in the known
Hartley circuit to the tuned circult comprising
the Inductance coil § and the preferebly variable
condenser 8 for exciting oscillations. The con-
denser T and the resistance 8 are known cou-
pling elements in the grid circuit, the reslstance
9 and the by-pass condenser 10 In the anode cir-
cult, and the resistance il and the by-pass con-
denser 12 in the cathode clrcult. Item {8 rep-
resents the screen grid of the hexede. The sec-
ond control grid 14 of the hexode is connected
to the grid 3 of the triode within the tube. The
space charge coupling directed from the first grid
IS towards the second grid I4 is eliminated by
the condenser 24 and resistance 25. By means
of the unilateral capacitive coupling directed
from the second grid 4 towards the Arst grid
I8 the tuned circult comprising the inductance
coll 1T and the condensers 18 and 18 15 excited
by the oscillations generated in the tuned circutt
§—8. Nearby to or between the electrodes of the
condenser I8 the organ to be tested Is to be
placed.

In Figure 2 the anode current I is Dlotted as
a functlon of the oscillator frequency fo. fum
represents the natural frequency of the tuned
circult 18—IT—I8. The working point of the
tube (advantageously on the middle, steep portion
of the curve) can be tuned in by means of the
variable condenser 6 in observing the milliam-
peremeter 28. The potential variations on the
working resistance {9 in the anode 19 clroult
feed the amplifier and the recording device 286.

5 The resistance 2| and the by-pass condensers

22 remove the components of high frequency
from the anode circuit of the hexode.

In Flgure 3, the device 21 contains the cou-
pling elements of Figure 1; the amplifier and the
recording apparatus 20 together with the voltage
sources will be arranged preferably in a particu-
lar contalner. The one electrode of the con-
denser I8 is piaced above the place of the heart
of the patlent 28, the action of which is to be
tested. The other electrode serves for balance
wlth respect to unwanted influences from with-
out,

Object of the inventlon is also the balanced
arrangement of the electrodes of the condenser
18 referring to “earth.” It is also often advan-
tageous to screen the Inactive parts of the elec-
trodes and the leads.

Instead of capacitive detuning of the tuned
circuit (8—17—(8 by means of the condenser {8,
Inductive detuning by means of the coil {1 ar-
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ranged nearby to the organ to be tested can also
be applied, or both kinds of detuning can be
used at the same time. The damping of said
tuned circult will be varied to some extent in all
cases.

Another object of the invention is supplying
the feeding voltages for the tube | from the
malins, the use of at least two consecutive stages
of voliage stabilization to remove the fluctuations
of the mains voliage from the anode of saild tube,
whereby atl least in one stage, stabllizer tube (tube
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filled with Inert gas) is used, and the other stages
cah be represented also by stabllizing transform-
er, motor-generator or special tube circuit. Such
a special tube circuit can be provided by adjust-
ing the amplification of the tube | in order to
balance the fluctuations of the supply voltages
of the anode 23 and of the screen grid 13 respec-
tively against another relative to the anode 23.
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