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ELECTRICAL OSCELLATOR APPARATUS FOR 
MEDCA, PURPOSES 

Arthur William Lay, Chelmsford, England, as 
Y 

poration of Delaware 
signor to Radio Corporation of America, a cor 

Application September 21, 1938, serial No. 230,898 
in Great Britain October 5, 1937 

(C. 28-423) 5 Claims. 
This invention relates to electrical oscillator 

apparatus for medical purposes and more par 
ticularly to such apparatus of the type some 
times referred to under the term "Faradic in 
terrupter.' The invention provides improved ap 
paratus suitable for use for the various medical 
purposes for which shocking coils are at present 
commonly used. 
According to this invention an electro-medical 

oscillator apparatus comprises an oscillator cir 
cuit of the relaxation osciliator type, an oscil 
lator valve circuit so arranged that Enormally, 
i. e. in the absence of input thereto, self-oscilla 
tion does not occur, means for applying impulses 
from the relaxation oscillator circuit to the input 
of said valve circuit so as to cause said valve cir 
cuit to burst into. Oscillation upon the applica 
tion of an impulse thereto, the generated, oscilla 
tions thereafter dying away, and a patient's out 
put circuit fed from the output of the valve cir 
cuit. . ... - 
The invention is illustrated in the accompany 

ing diagrammatic drawing, '' . . . 
Figure 1 shows diagrammatically a circuit ar 

rangement having a high frequency Oscillator, 
controlled by a low frequency relaxation oscil 
lator, and . . . 

Fig.2 shows an alternative circuit arrangement 
in which both the high frequency oscillator and 
low frequency relaxation oscillator are also used. 

Referring to Figure which shows one ar 
rangement in accordance with this invention 
there is provided a neon or like discharge tube 
V3 in series with a fixed resistance R2 and an 
adjustable resistance P2 of high value across a 
source of direct current potential, the anode of 
the discharge tube being connected to the posi 
tive terminal of the source. In shunt across the 
discharge tube is a fixed condenser, or if desired, 
and as shown, a plurality of fixed condensers C5, 
C6, CT of different values may be provided and 
a switch Sassociated with said condensers where 
by any one of the said condensers may be con 
nected in shunt across the discharge tube. If 
desired the switch may be so arranged that it : 
can connect any combination of said condensers 
across the tube V3. Connected in shunt across 
the series connected elements R2 P2 is a coupling 
condenser C8 which should be Small relative to 
the condensers C5 C6 CT, in series with a po 
tentiometer resistance P an adjustable tapping 
point upon which is connected to the control grid 
G. of a valve V2 having a plurality of grids 
for example, as shown, a tetrode of the indi 
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connected to the negative terminal of the poten 
tial supply source through a capacity shunted 
resistance combination C3 R. The second or 
Screen grid G2 of the tetrode W2 is connected 
to one end of a parallel tuned circuit consisting 
of a capacity C9 and an iron cored inductance 
If in parallel, the other end of this tuned cir 
cuit being connected through a variable re 
sistance P3 and a condenser C4 to the anode A 
of the valve. A centre tap CT upon the in 
ductance L is connected to the positive terminal 
of the D. C. potential source. The anode A of 
the valve is also connected to the said positive 
terminal through the primary L2 of a trans 
former the secondary 4 of which constitutes the 
patient's output circuit. 

It will be seen that this valve circuit is of the 
well known Hartley type and it is so adjusted 
that in the absence of input to the first grid 
C the said circuit does not oscillate. When, 
however, a positive pulse is applied to the first 
or control grid G the valve impedance is low 
ered sufficiently for oscillation to occur and os 
cillation commences at an amplitude determined 
by that of the pulse supplied, the said oscilla 
tions dying away exponentially and ceasing un 
til the next pulse occurs. The neon or like tube 
W3 of course forms part of a relaxation oscilla 
tion generator the frequency of which can be 
adjusted by varying the adjustable resistance P2. 

Since the coupling condenser C8 in series with 
the potentiometer P from which positive pulses 
are applied to the grid G of the tetrode V2 is 
of small value (.01 of a microfarad is a practical 
value given by way of example) the discharge 
absorbed is also Small and as this is of long 
period the charging does not substantially in 
fluence the wave form. When the neon or like 
tube V3 is not in operation (i. e. when a dis 
charge is not occurring therein) the condenser 
or condenser combination in shunt therewith 
charges up slowly, and its potential rises slowly, 
the coupling condenser C8 meanwhile discharg 
ing through the potentiometer resistance. When 
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the tube V3 reaches its ignition voltage and 
flashes, the potential across the condenser or 
Condenser combination in shunt therewith col 
lapses and a positive impulse is applied through 
the coupling condenser C8 to the first grid of the 
tetrode. 
In the embodiment of the invention shown in 

Figure 2 the relaxation oscillation generator cir 
cuit is connected as in Figure 1 and the patient's 
output circuit is, as before, fed from the sec 

rectly heated cathode type-whose cathode K is 55 ondary L4 of a transformer whose primary L2 



2 
is inserted between the anode A of the valve os 
cillator-e. g. an indirectly heated tetrode W2 
and the positive terminal of the Source of D. C. 
potential. The other connections of the Valve 
W2 are, however, a little different. The first or 
control grid G of the valve V2 is connected 
through a resistance R3 to the tapping point of 
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practically eliminated, (2) the apparatus may be 
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operated off D. C. or A. C. commercial power 
lines, (3) the operation is silent, and (4) full 
and easy control both of frequency and ampli 
tude is obtainable. 
As regards advantage (1) the function of the 

main impulses, i. e. the impulses originating with 
the potentiometer P and is also connected to . 
one end of a parallel tuned circuit C9 Li the 
centre point CT of which is connected to the 
negative terminal of the D. C. source and the 

the relaxation oscillator circuit and the frequency 
- of which is variable is to produce that pihysio 
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other end of which is connected through an ad 
justable resistance P3 and a condenser C4 in 
series, to the second or screen grid G2 of the 
tetrode V2. The said second grid G2 is con 
nected to the positive terminal of the D. C. 
source through a suitable further resistance R4, 
and the cathode K is connected to the negative 
terminal of the said source through a capacity 
shunted resistance combination R. C3. If de 
sired a resistance R5 may be connected across 
the tuned circuit C9 L as shown. In this modi 
fied circuit, therefore, there is a Hartley circuit 
operating across the two grids G. G2 of the 
tetrode W2, the oscillations being governed by the 
control grid G and the second or screen grid 
G2 being fed with D. C. potential and also Sub 
jected to modulation. The main advantage of 
this circuit is that it provides a Somewhat bet 
ter constancy of output under varying conditions 
of loading in the patient's circuit. 
The above described circuit arrangements are 

well adapted for mains operation and may be 
fed from any D. C. source or, as shown in the 
two figures, through a suitable rectifier network 
of any known type, from an A. C. mains source. 
For example, either may be fed from A. C. or 
D. C. mains as shown. In Figure 1 an A. C. 
power source feeds through fuses F and an on 
and-off switch MS into a full wave rectifier cir 
cuit including a double diode Vf with an ordi 
nary series inductance and shunt capacity 
smoothing filter L3 C C2 in its D. C. positive 
output lead. Where the valve V2 is of the in 
directly heated cathode type its heater H may 
be connected as shown in series with the heater 
or filament H2 of the rectifier and with a ballast 
resistance B direct from the power source. The 
power circuit shown in Figure 2 is almost the 
same as in Figure 1; a little more elaborate 
smoothing circuit is, however, shown, the filter 
comprising two inductances L5 and L3 and three 
condensers C C2 CO. In both figures the power 
supply terminals AC are also marked -- and - 
to indicate-as will be obvious-that a direct cur 
rent source may be connected to these terminals 
if desired. 
The amplitude of the positive pulses applied 

to the first grid G of the valve W2 may, in either 
circuit, be controlled by varying the tapping on 
the potentiometer P to which said grid is con 
nected and further control as respects the Oscil 
latory condition of the said valve may be ob 
tained by varying the adjustable resistance P3 
in either circuit. 
Since in both circuits the patient's output cir 

cuit is fed through a transformer L2 L4 the pa 
tient is isolated from the commercial power 
SOCe. 
Among the numerous advantages of the above 

described circuits over the well known choking 
coil arrangements are (1) painful skin effects are 
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logical stimulation which has proved beneficial 
for many medical purposes. The Small damped 
higher frequency oscillations set up by the valve 
oscillator circuit serve to reduce or eliminate 
painful skin effects which small D. C. currents 
tend to cause as a result, it is believed, of recti 
fying action in the human skin. 
A practical range of frequencies for the main 

impulses is from about 10 to 500 impulses per 
minute, but this frequency can, of course, be 
increased, if desired, up to a limit set by the 
neon or like discharge tube employed. 
What is claimed is: 
1. An electro-medical oscillator apparatus com 

prising an OScillator circuit of the relaxation os 
cillator type, an oscillator valve circuit so ar 
ranged that normally self-oscillation does not 
occur, means for applying impulses from the 
relaxation oscillator circuit to the input of said 
valve circuit so as to cause said valve circuit to 
burst into oscillation upon the application of 
an impulse thereto, means for gradually damping 
and periodically interrupting the generated os 
cillations, and means including an output circuit 
fed from the output of the valve circuit for ap 
plying Said damped and interrupted oscillations 
to a patient's body. 

2. Apparatus as claimed in claim 1 wherein the 
valve circuit is of the Hartley type, the valve 
in which has a second grid in addition to the 
control grid to which the impulses from the re 
laxation oscillator circuit are applied, and said 
Hartley Oscillatory circuit is connected to op 
erate across the second grid and anode of the 
Valve. 

3. Electrical medical oscillator apparatus com 
prising an electron discharge tube of the tetrode 
type, a resonant circuit connected between the 
anode and a grid adjacent the anode of said 
tube, means including a control grid in said tube 
for producing a normally non-oscillatory condi 
tion in said tube, means including a relaxation 
oscillator having a time constant device con 
nected thereto and having a connection to said 
control grid for periodically initiating oscillations 
in Said tube and for thereafter damping said os 
cillations, and a utilization circuit coupled to the 
output circuit of said tube. 

4. Apparatus according to claim 3 and having 
a gas-filled discharge tube in said relaxation os 
cillator. 

5. In a device of the class described, a plu 
rality of separate discharge devices including a 
vacuum tube of the tetrode type and a gaseous 
diode tube, circuit means interconnecting certain 
electrodes of Said tubes in such manner as to 
produce relaxation oscillations in the vacuum 
tube in dependence upon the excitation thereof 
provided by the gaseous tube, and a utilization 
circuit connected to two of the electrodes of said 
vacuum tube which are constituted as a cathode 
and anode respectively. 
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