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This invention, relates to: electrical treating: A basic principle of the inventionis illustrated 
apparatus wherein an electric current is, caused, in Fig.1. Here: the input powers to the therapy 
to paSs: through a substance- or object to be instrument;...is taken from a power source at . . 
treated; and more particularly, to means and The strength of theipower applied to the instru 
method for determining, and controlling: the ssmentiscontrolled bycan adjustable power-control. 
strength of the current passed: through the sub means;22. If the power, taken is alternating, cur 
stance. The: invention. is especially. useful in rent, assit, Will usually be; the adjustable means 
connection with electrical therapy. apparatus for 2 may be...and preferably is a variable autotrans 
subjecting-patients: to heavy: electrical currents: former: The powers from, the autotransformer 2, 
of controlled intensity, and for the purpose of losis: then applied to two power, conversion devices. 
illustration. will be: particularly described... with: 3; and 4; 3:supplies: current used for testing the: 
reference-to such apparatus. resistance existing: between; the treatment elect. 

It has been found that the application of trodes: 5 and 6, and supplies: the treatment curr. 
rather heavy currents through electrodes on the rent:to the same electrodes. ASWitch, is placed 
scalps of patients. Suffering from mental dise listin; the:circuit between device 3 and the electrodes. 
eases is often effective in producing therapeutic. When switch is closed; the test current, is ap 
results. Because of the large currents' employed, plied: to said, electrodes and its amplitude is 
it is extremely important that, the strength of measured on meter 8. A switch9.is placed in the 
the current be:... exactly controlled. In the past. circuit between device. 4; and the electrodes. 
such control, has been: handicapped by the in 20. When switch, 9; is closed, switch. I having first. 
ability of the operator:to measure the effective been opened the: treatment current. is applied 
resistance existing between the electrodes; at the: to the electrodes, and its amplitude may be. 
current intensity. Which, is .to; be:... employed; in, measured on-meter. - - - - - - - - - 
the treatment. There, has also been the diffir- The; over-all resistance of the testing circuit, 
culty that even though the resistance, were 25 (excluding,the patient) must be adjusted to equal 
known, it has been necessary: to make calcula- the over-all; resistance of the-treatment, circuit. 
tions and adjustments: to achieve: the correct. This may be accomplished by suitable. adjust 
Voltage to properly treat the patient; ments in resistances employed in connection with. 
One object of this invention is to: accurately: power conversion devices. 3. and 4. ... -- - 

predetermine the effective resistance of the 80. Then the strengths of the power emanating. 
patient to the treatment currenti. Another object, from 3 and 4 will each continually advance, as 
is to properly, set... the treatment, Voltages to; the strength of the power, applied by control 
achieve the desired current intensity without,the device: 2, increases. Thus, we may write for the. 
need of calculations. Still another object, of the hrough the electrodes. 5. and 6 when 
invention is to:reduce the effect of variability of 3: h-Tisclosed: 
resistance of the patient. A further...object issthe: ETest 
elimination of excess: current surges Whigh might: ITests RTest RPatient Test 
be injurious to the patient. A still further; object int as 0 
is the proVision of a means for measuring Sall Test is the test current as read on meter 8; 

sws , irra: Erest is the voltage which would be generated 
testing currents:Without a sensitive reter. Other's 40. across, 5 and 6 with no current flowing; RTest-is 
objects. of the: invention. Will become: apparent, the over-all internal resistance of the testing. 
from the following description. Of the invention: ease. Y is - - - - circuit; and RPatient Test is the resistance-intro-. withference to the accompanying drawings, in: duced across the electrodes-5, 6-by, for example, 

ig. 1 is a diag in: atation of the 45, the patient - a - E.E.E".' "Sir, when switchsisclosed the treat Fiammatic presentation of a ment current, as read on meter 10, will be given 
form of the invention in which the same type. by 
of current is used for testing and treating: Irres t"Raritairs 

Fig. 3 is a diagrammatic representation; of the 50, TreativPatient Treat 
equivalent electrical characteristics of tissue; where:the symbols-areas before except that.they 
and refer to the treatment circuit. 

Fig. 4 is a schematic diagrams of a complete Now, as said above, R.Test having been adjusted 
instrument, embodying the principles of thesins: to equal.R.Treat, let it be assumed that RPatient Test 
Weation. 55. Reatient Treat: that is, that the resistance the 

  



3. 
patient presents to the testing current is the 
same as that presented to the treatment current. 
Then it is clear that if E.Test bears a constant 
functional relationship to ETreat, ITest will have 
the same functional relationship to ITreat; that is, 
the ratio of Test to ITreat will equal the ratio of 
ETest to ETreat for all values of voltage and patient 
resistance. 

It is convenient to make the relationship of 
Erest to ETreat as nearly linear as practicable; 
that is, so that the variation in the power Sup 
plied by control device 2 will vary both ETest 
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treatment of mental diseases that the resistance 
measured with a low value of current. Was not 
the effective resistance during treatment. No 
explanation of this was given, and, in fact, the 
opinion of experts in the art was that it was 
impossible to predict the effective value of patient 
resistance to the treatment current. Applicant 

O 

and ETreat by the same ratio. In what follows it ..." 
will be assumed that such a linear relation holds. 
A small deviation from linearity will, in general, 
give slight and insignificant changes in the re 
Sults. - - - - - - 

A simple illustration of the above principle is 

15. ' -- ment voltage is applied apparently is due to the 
change in the polarizable nature of the tissues 

illustrated in Fig. 2. Here the power is derived. . . 
from an alternating current supply, and a vari 
able autotransformer is therefore used at 2. 3 
and 4 are replaced by a tapped transformer . 
Here the treatment voltage is supplied by the 
full secondary of f; that is, the voltage be 
tween points 2 and 13. The testing current, on 
the other hand, is supplied by the voltage be 
tween 2 and the secondary tap 4; thus Sup 
plying a smaller alternating current voltage for 
testing. ... Meter 8 is now an alternating current 
milliammeter 5; meter 6 in place of meter 0 
is a similar meter, but of higher range. The 
switches.T and 9 are replaced by a double throw 
switch 17. When this is thrown to contact 3, 
the testing circuit is connected to the electrodes 
5 and 6 and when at 9, the treatment circuit 
is connected to the electrodes. 
Adjustable resistors 20 and 2 are introduced 

respectively into the testing and treatment cir 
cuits. The relative values of these are adjusted 
so that the total internal resistance in the two 
circuits is as nearly identical as possible. These 
resistors also have another function; by intro 
ducing the resistor 2 into the treatment circuit, 
and having said resistor large as compared with 
the effective patient resistance which will be in 
serted between electrodes 5 and 6, the effect of 
small variations in said patient resistance is mini 
nized. - . - 

Because of the linear relationship between the 
test and treat voltages, the treatment current will 
always bear the same relationship to the test 
current. The test current meter may, therefore, 
be calibrated not in terms of the actual test cur 
rent flowing, but rather in terms of the treatment 
current which will flow. That is, it will be cali 
brated to read 

ETreat 
Eret X IT 

Then when the switch T is turned to point 
8 for testing, the variable transformer 2 may 
be adjusted until meter 5 reads the desired 
value of treatment current. Throwing switch it 
to 9 then will apply this actual treatment cur 
rent through the electrodes. Thus, it is seen that 
the voltage is adjusted to the proper value as 
would be determined by application of Ohm's 
law, but no actual calculation is necessary. This 
is taken care of automatically by the construc 
tion of the apparatus. 
The use of the apparatus of Fig.2 assumes 

that the resistance of the patient to the power 
line frequency is the same for the testing cur 
rent as for the treatment current. It was, how 
ever, discovered early in the art of electric shock 
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has, however, discovered a means for predicting 
the effectiversistance of the patient to the treat 
ment current before application of Said current 
This then allows the voltage to be set to the 
proper value to give the desired value of treat 
ment current. 

... Applicant has discovered that the apparent 
change in the patient's resistance when the treat 

through which the current flows. Referring to 
Fig. 3, the normal tissue may be considered 
roughly equivalent to a condenser 22, shunted by 
a resistor 23, the whole being in series with an 
other resistor. 24. The two terminals 25 and 26 
represent the points of application of the elec 
trodes with which these electrical characteris 
tics are measured. For low frequencies. Such as 60 
cycles per second, and for low intensities of cur 
rent, the effective reactance of 22 is large, as is 
the resistance 23, as compared with the resist 
ance 24. Representative values would be 22 
equals 4 microfarad, or approximately 5200 ohms 
reactance. Resistance 23 equals approximately 
1090 ohms. Resistance 24 equals approximately 
20 ohms. 
It Will thus be seen that at frequencies of the 

order of 60 cycles, almost all the voltage drop 
is a result of the parallel combination of 22 and 
23. However, when the intense treatment cur 
rent is applied, this excites the tissue under the 
electrodes, and results in a substantially com 
plete short circuit of condenser 22. This may 
be represented as resistor 23 falling to a very 
low value, approximately 80 ohms... Thus re 
sistance 24 is most effective in limiting the value 
of the treatment current, while resistance 23 also 
has some effect. 

Applicant has also discovered a method of pre 
dicting- the change. This is accomplished by 
measuring the resistance not with the low fre 
quency current to be used in treatment, but rather 
with a relatively high frequency current. If the 
frequency. is high enough, it will evidently go 
through condenser .22 almost unimpeded, and 
the effective resistance measured would be that 
of resistor 24 alone. If a somewhat lower fre 
quency is used, condenser 22 will still present 
some reactance, and the frequency may bead 
justed so that the effective impedance is that pre 
sented during treatment; that is, the impedance 
of 22 and 23 in parallel should add approximate 
ly 80 ohms to the total impedance presented be 
tween terminals 25 and 26. This is accomplished 
by using a frequency of approximately 7000 cycles 
per second for the testing current. The frequency 
used is, however, not at all critical, especially in 
the circuit used in which a resistor is placed in 
series with the patient, similar to resistance 2 
of Fig. 2. This is described in greater detail 
beOW. " - 

This principle of using a high frequency cur 
rent for testing the patient's resistance could be 
employed by using ordinary resistance measure 
ments for determination of this high frequency 
resistance, subsequently, adjusting the treatment 
voltage, as determined by application of Ohm's 
law. However, a more convenient method is the - 
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applieation of a circtiit similar-to-that of Fig. 1. 
To employ this principlex with this circuit; and 
thus eliminate-the-needs of calculations, device: 3. 
may consist of an oscillator-generating...the-de 
sired frequency for-testing: as above-stated, ap 
proximately 7000 cycles per second. The volt 
age supply of this oscillator is derived from volt 
age control device 2 so that voltage, at the test 
frequency is proportional to the voltage-supplied 

Device. 4 inaay... then be a transformer to: 
change the power input voltage-to-the-desired 
voltage. A meter capable of responding to high. 
frequency test-currents of small amplitudeis-used 
at 8, whereas -ara-ordinary A.-C. animeters or nail, . 

by 2. 

lian meter may be used at 0. As described above, 
the internal resistance of the test and treat cir 
cuits must be adjusted to equality. This may 
be accomplished by having resistors in devices 3 
and 4 for making such adjustment; this is ex 
plained in greater detail below. Meter 8 snay. 
again be calibrated to readi.the treatment cur 
rent directly so that in stase the electrodes 52 and 
6 may be placed on the patient and control. 2 
adjusted so that with 7 closed 8 will read the 
desired treatment current. On - opening is and 
closing 9, the treatinerat current will thera-flow 
through the patient: 
The wiring diagram of a complete instrument 

5. 

93. 

Si, 

20. 

25. 

employing the principles-described above is shown. 
in Fig. 4. Fhis illustrates an instrument for pro 
viding known current-of-the power line frequen 
cy, for known intervals of time through the pa 
tient. The power-line current, as for example 
15 volts sixty cycle alternating- current, is Sup 
plied at the terminals 27, 28. The control device 
2 of Fig. 1 is here a variable autotransformer 29. 
This supplies a variable voltage to the primary. 
30 of transformer 31. The secondary. 32 of this: 
transformer supplies the power-for-the treatment 
of the patient. The power- for the testing circuit 
is also derived from the secondary of this trans 
former. This is a somewhat differents arrange 
ment than that shown in Fig. 1, the power being. 
taken from the secondary for the purposes of uti 
lizing the electrical isolating properties of trans 
former 3f. Following the path of the treatment 
current, it is seen that said currents next flows: 
through the contacts 33 of relay 34. This relay 
is connected to a timing, circuit. The current 
thence flows through the coil 35 and contacts 
78 of a magnetic overload relay; thence (when 
the treatment switch 36 is depressed to “in” po 
sition) through: one set of contacts.s36d, of dou 
ble-pole-double-throw switch 36, thence through 
resistor. 37; thence through-alternating-current 
milliam meter 38; thence through one set of con 
tacts 39a, of the test switch 39, which will be in 
the 'out' position; and thence to: one-treatment. 
electrode 40. 

ground to the lower side-of-the-secondary's 32 of 
transformer 3. 

Overload relay...having. coil, 35. and contacts. 78. 
is designed so that if a current exceeding a pre 
determined amount flows: through its coil, the 
magnetic pull developed...iss such as to open; the 
contacts 8- and said relay contacts. Will not again 
be closed until they are manually reset. The con 
struction of Such a relay is well-known in electrical 
technology. Varying portions of resistor-42 are 
shunted across coil 35 by means of switch 43; in 
this way varying quantities of current may be by 
passed around the coil so that the relay will oper 
ate to open the circuit, at various, desired values: 
e.g., 300, 500 or 700 milliamperes. 

The... return, circuit is through, 
“ground,' passing from electrode 4: through 
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6 
A voltmeter 44 is connected to read the volta 

age existing across the treatment electrodes; it. 
may be used to register the value of the applied 
potentia. . . . 
A power Supply unit 45 Supplies directiclerent. 

power for operations of the timer circuit: and of. 
the test meter circuit...it consists: of transformer. 
46 having primary 47 connected across the power: 
line, a center-tapped high voltage. Winding 48; 
a rectifier filament: winding: 49, and as heater 
current: Winding 50 for:'Operating the heaters of 
all other vacuum tubes in the apparatus. The 
rectifier 5 rectifies: the high voltage- and icon 
denser 52 Smooths the oscillations in this voltage. 
Resistor 53 which is: shunated: across the power. 
Supply allows the selection of proper-voltages for 
a timer tube. 54. 
The operation of the timer is as follows: the 

coil 34 of the timer relay is in the plate circuit 
of vacuum-tube. 54. The cathode: circuit, is: re. 
turned to a point: on-resistor 53 sufficiently posi 
tive that no plate current normally flows through 
coil 34, Wariable resistor 55:which is constructed 
of a Switch Selecting a number of fixed resistors, 
is connected between the grid of 54, and ground, 
the latter being also, the most negative point of 
power Supply. 45. When testing, switch. 39) is . 
pushed “in,' and contact. 39b, connects, con 
denser 56 to the positive side of power: supply 
45. When switch 39 is released, condenser; 56.re, 
mains charged to this voltage: . When treatment 
Switch 36 is closed condensei: 56 is: connected 
through contacts 36b to the grid of 54, bringing 
the latter to a positive potential, and, allowing 
plate: current, to flow... through coil 34:... Ehis re. 
Sults in the contacts. 33 closing, and thus: closes, 
the treatment.circuit. Condenser 56: almost in. 
stantaneously discharges through the gridcircuit. 
of 54 to a point: where its voltage is equal to 
the cathode voltage of 54. It subsequently dis 
charges more slowly through resistor 55, and even 
tually the grid potential of 54 becomes soloW that 
the plate current is insufficient to energize: the: 
coil 34 and hold contacts .33; closed. They Will 
then open, terminating the flow of treatment cur 
rent. It will be, seen... that a great range of times 
may be achieved by: varying the resistance of 55. 

It will also be seen that the opening of switch, 
36. Will terminate the treatment in two manners: 
first, by causing the timer relay to open through 
the opening of contacts 36b; and secondly, by 
opening: the treatment current directly by the 
opening of the contacts of 36ct. Thus, dual cons 
trol is had over the flow of the treatment: cur 
rent, and if for any reason, the timer did not 
terminate the treatment: at the desired time, it 
may be immediately terminated by release of 
switch 36. This prevents an overly long: treat 
ment which might occur if, for example; the con 
tacts of relay, 33 should stick together. 
Another safety feature is that when contacts 

36a are in the 'out' position, the output of...the 
treatment circuit is short-circuited. If then for 
any reason the timer circuit should stay closed, 
without having the treatment switchi pushed in, 
and autotransformer 29 should be advanced to the 
point where appreciable voltage is developed by 
transformer 3, a large current Will flow, through 
coil 35 of the overload: relay, causing: its to open 
the circuit. This then prevents, the instrument 
from being used when the timer-circuit is inopera 
tive, 
The testing circuit 57 consists of oscillator-tube 

58, transformer. 59, which has a tapped primary 
60, and secondary 6, a plate block condenser 62, 
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oscillatory circuit condenser 63, grid leak 64, and 
condenser 65 and shunt feed resistor 66. It will 
be seen that this is the familiar Hartley Oscil 
lator circuit, with the frequency approximately 
determined by the inductance of primary 60, and 
condenser 63. For the present purposes this is 
best adjusted to approximately 7000 cycles per 
Second. The Secondary 6 of the transformer 59 
is loaded by means of resistance 67; the purpose 
of this is to make this circuit have an almost pure 
resistive impedance, so that the resistance of the 
test and treat circuits may be equalized, as men 
tioned previously. As the plate voltage of 58 is 
supplied through resistor. 66 from the secondary 
32 of treatment transformer 3, said plate volt 
age will be nearly proportional to said treatment 
voltage. Likewise, the Woltage appearing at the 
terminals of secondary 6 will also be closely pro 
portional to the voltage of said treatment trans 
former. Thus the linear relationship between 
testing Voltage and treatment voltage is preserved, 
as required. 

Resistance 68 is inserted in Series with the test 
ing Voltage in Order to make the resistance of 
the testing circuit equal to that of the treatment 
Circuit. It thus is similar in function to resistance 
3 of the treatment circuit and will usually be 
of almost the same magnitude. Resistance 68 
performs another function: it provides a source 
of voltage drop proportional to the testing cur 
rent. Said Voltage drop is measured by a vacuum 
tube microammeter, to be described below, thus 
giving the magnitude of the testing current. 
The path of the testing current is as follows: 

When SWitch 39 is depressed the testing voltage 
is induced in secondary 6 of transformer 59 by 
Oscillator 57. The voltage developed across re 
Sistance 67 causes a current to flow through the 
contacts 39a of switch 39; thence to patient elec 
trode 49, through the patient, through electrode 
4i, thence to ground; thence through resistance 
68 and thence back to the secondary 6 of trans 
former 59. 
The Vacuum tube microammeter 69 consists of 

vacuum tube 70, a combination diode and triode. 
The bias Voltage for said triode is furnished by 
Cathode resistor if, which is bypassed by con 
denser 2. The plate voltage for said triode is 
Supplied through plate coupling resistor 73 from 
the positive side of power supply 45. It will be 
seen that the triode unit of 70 thus amplifies the 
Woltage appearing across resistor 68, due to the 
paSSage of the current, and said amplified voltage 
appears across resistor 73. This voltage is cou 
pled into the diode circuit by means of condenser 
4. The diode circuit consists of fixed resistor 
5 and Variable resistor 76 in series with D. C. 
microammeter 77; all being across the cathode 
and diode plates of 6. The alternating current 
Voltage induced in this circuit through condenser 
74 causes a rectified current to flow through the 
diode circuit, giving a reading on microammeter 

closely proportional to the amplitude of said 
alternating current. Wacuum tube microam 
meter 69 is calibrated So that its reading for a 
given testing current will correspond to the de 
sired value of treatment current. This is accom 
plished in the following manner: electrodes. 40 
and 4 may be short-circuited, or a resistance 
of the order of magnitude of the patient's resist 
ance may be placed between said electrodes. In 
either case, the testing switch 39a is momentarily 
depressed, in order to set the timer. Sufficient 
resistance is introduced by resistance 55 into 
the timer circuit so that the timer will remain 
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8 
closed for a considerable length of time; for ex 
ample, 10 seconds. Treatment switch 36 is now. 
depressed causing treatment current to flow. Its 
magnitude is noted on milliammeter 38, and vari 
able transformer 29 is advanced until this cur 
rent is of some desired value; for example, 500 
milliamperes. Test Switch 39 is now depressed, 
and assuming that the Scale of microammeter 
77 has been calibrated to read the treatment cur 
rent directly, resistance 76 is adjusted until mi 
croammeter registers the same current as was 
registered on milliammeter 38. Now in use it is 
only necessary to first press the test switch 39; 
adjust transformer 29 until microammeter 77 
reads the desired current; then depress switch 
36, whereupon the desired treatment current will 
be given the patient. The length of the treat 
ment is, Of course, controlled by the timer; this 
is started when the treatment Switch 36 is de 
preSSed, and interrupts the current after the in 
terval pre-set by means of resistance 55. 

Resistance 37, which is in the treatment cir 
cuit, is Variable and is adjusted in the following 
manner: electrodes 4 and 4 are short-circuited, 
testing switch 39 depressed, and the variable 
transformer 29 adjusted so that some given read 
ing is registered on microammeter 77. The treat 
ment switch is now depressed, with testing switch 
having been released, and the treatment current 
read on milliammeter 38. The treat switch 36 
is now released, and a resistance introduced be 
tween electrodes 49 and 4 f. This resistance may 
be of the order of magnitude of the patient's re 
Sistance. The above procedure is again carried 
out, the microammeter 77 being brought to the 
same reading as before by adjusting 29, and the 
reading of 38 is again noted. When the adjust 
ment of resistance 3 is correct, this will be the 
same as before. If it reads more than before, 
this indicates that resistance. 3 is of too high a 
value, and should be reduced; and vice-versa. 

It will be seen that when testing switch 39 is 
depressed, the treatment circuit is interrupted 
by the opening of "out" contacts 39a. This pre 
Wents a simultaneous application of the testing 
and treatment currents, which might not only 
be injurious to the patient but to the instrument 
as well. 
As before described, it is necessary to press the 

test switch 39 to charge the condenser 56 in order 
to make the timer operative. This thus insures 
that the test reading Will be made before the 
treatment is given, and is a safety feature of the 
instrument. 

In the Specification, the principles of the in 
vention have been described as applied to a 
medical therapeutic device, and it has been es 
pecially used in the production of convulsive 
shock in the treatment of mental disorders. It 
has been particularly useful in this field because 
of the very close control of the treatment cur 
rent which it provides. However, these princi 
ples can be applied in other fields, and especially 
wherever it is necessary to set a current to the 
desired value before the application of the full 
strength of current; and also wherever the 
electrical characteristics of the medium through 
Which the current is to be applied approaches 
those described above as being the characteris 
tics of living tissue. The invention is, therefore, 
not limited to the particular uses and embodi 
ments described for the purpose of illustration, 
but is of broad scope as defined by the following 
claims. - - - - - - - - 

The term “circuit' as used herein is intended 
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to denote a conductive part or a system of con 
ducting parts through which current is intended 
to flow. 
I claim: 
1. The method of preselecting the magnitude 

of a low frequency treatment current which 
comprises passing through a subject, to be treat 
ed a test current having a frequency of the order 
of 7000 cycles, measuring the effective imped 
ance of the Subject to the test current, and ad 
justing the test circuit and treatment circuit 
Simultaneously and proportionately to a value of 
the test current having a predetermined rela 
tionship to the desired valie of the treating 
Current. 

2. The method of preselecting the magnitude 
of a low frequency treatment current which 
Comprises passing through a Subject to be treat 
ed a test current having a frequency not mate 
rially less than about 7000 cycles, measuring the 
effective impedance of the subject to the test 
Current and adjusting the test circuit and treat 
ment circuit simultaneously and proportionately 
to a Value of the test current having a prede 
termined relationship to the desired value of the 
treating current. 

3. In electrical treatment apparatus, a low 
frequency current source, current supply adjust 
ing means connected to said low frequency cur 
rent Source, current applying electrodes, means 
including a current measuring device and a tim 
ing means Connecting said current Supply ad 
justing means to said electrodes, means con 
nected to said current supply adjusting means 
for converting the low frequency current to high 
frequency Current, means including a Second 
Current measuring device for Connecting said 
Current converting means to said electrodes in 
dependently of the OW frequency Current Con 
necting means, and Variable impedance elements 
for calibrating said second current measuring 
device in terms of the low frequency current in 
dication of said first current measuring device. 

4. In an electrical treatment apparatus as de 
fined in claim 3, means in One of said (low fre 
quency and high frequency) current connecting 
means for adjustment of the internal impedance 
of said low frequency and high frequency cur 
rent connecting means to the same value. 

5. In an electrical treatment apparatus as de 
fined in claim 3, an impedance in said low fre 
quency current Connecting means having a high 
er value than the Value of the impedance of the 
subject under treatment, whereby the effect of 
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- Small changes in the resistance of the subject is 
decreased. 

6. In an electrical treatment apparatus as de 
fined in claim 3, said means for converting the 
low frequency current to high frequency current 
including a vacuum tube oscillator circuit. 

7. In an electrical treatment apparatus as de 
fined in claim 3, said second current measuring 
device including an impedance in said high fre 
quency Current connecting means, an electron 
tube amplifier for amplifying the voltage devel 
Oped acroSS Said impedance, and means for 
measuring the intensity of said amplified voltage. 
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