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To all whom it MaY COncerm:

Be 1t known that I, KArLE L. OVINGTON, a-
“citizen of the United Stetes and a resident of

Boston, in the county of Suﬂ?olk and State of
Mesqechusetts have mvented certain new and
useful Improvemente in Bipolar Vacuum-
Klectrodes, of which the followmw 1S & speci-

 fication.
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T'his invention rela,tee to an 1mprovement in
" vacuum-electrodes,” by which term is meant
those forms of electrodes comprising in the
main of an insulating material, usually glass,
inclosing a gaseous medmm usua,llv rarefied

ailr, said electrodes being adepted for use in
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connection with currents of high potential
and preferably high frequency. |

The object of my invention is to provide an
electrode suitable for localizing the effects
produced and concentrating the action at the
point of application.
- I accomplish my object by providing a bi-
polar electrode instead of the monopolar- one

~usunally employed.

In the treatment of disease by means ef
high-potential high-frequency currents it is
common practice to connect the patient with
one terminal of the source of energy, the other
terminal being connected to a vacuum-elec-
trode, which electrode ; is then applied to the
aﬁ"ected part.
the direct COHIl‘:‘CtIOIl of the patlent with the

- generating source is discarded, the only con-

nection bemcv then through the vacuum-elec-
trode. Whlehever method of treatment is

employed a monopolar electrode is used, said

electrode being connected with only one ter-
minal of the current source.

One of the greatest disadvantages mherent

in both of the above methods of treatment

employing a monopolar electrode is due to the
fact that the patient not only receives the de-
sired local treatment produced by application

of the electrode to the affected part, but re-

ceives a general treatment due to the fact that
he is eonneeted to one or both terminals of
the machine. Where the potential and fre-
quency of the current supplied are both high,

~‘this incidental general treatment must often
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be made ob,]eetlona,lly rigorous in order to ob-
tain the desired local effect.

Under certaln circumstances:

In certain cases,

¥

“to the body of the patient in the act of

notab]v where the petlent 1s unusually sensi-
tive or nervously excited, this general treat-
ment 1s not desirable.

Another undesirable feature present when |

employmcr the above-mentioned methods of
treatment 1s the unpleasant sparking which
takes place when the eleetrode 1s brought Illear
a,C-
ing it in actual contact. When the eleetrode
1s a short distance from the flesh or when an
insulating medium, such as an article of cloth-~
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ing, lies between the electrode and the affect-
ed part, an irritating sparking takes place

“across the intervening dlelectrlc which spark-

ing is often suiﬁelent to redden the Skm to a
percept1ble degree. This at times is very

distressing, especmlly in the case of the af-

fected part being oversensitive. " In such an
Instance resort is often made to the expedi-
ent of decreasing the energy flowing through
the electrode, which means that a correspond-
ingly longer treatment must be given to ac-
complish the desired result.
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Another disadvantage of the system men-

tioned, which emplovs'a monopolar electrode
with the single terminal connection, is that it
is limited to apparatus producing eleetrlclty
of high potential, since the current in the

electrode is only that which flows to the body

of the patient, due to the condenser action of
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the patient with respect to the current. Now -

the energy which flows into a condenser is a

function of the potential, and the capacity of

the human body is small. For this reason a
high potential must be employed in connec-
tion with a monopolar electrode connected
with only one terminal of the oeneretmcv
source. -

Still another undesirable feature of the

~monopolar method is due to the fact that the

currentused in the electrode must pass through
the resistance of the body in addition to the
usual contact and electrode resistance. This
means a decreased current-flow for a given
potential. Then again the current Whleh can
be comfortably borne by the patient is less
when the current has to pass through the
whole body than when the path is from one
electrode of a bipolar system through the af-
feeted part to the other electrode. Hence,
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other things being equal, a longer treatment
is necessary when employlng a monopolar
electrode than is the case when a bipolar elec-
trode 1s utilized.

I have overcome all of the above disadvan-
tages by providingabipolar vacuum-electrode.
By employing my bipolar electrode the treat-
ment of the affected part may be localized
and the undesirable general treatment above
mentioned done away with, since the tendency
of the current is to flow from one terminal of
the electrode through the affected tissue to
the other terminal, the current having prac-

tically no tendency to flow to other parts ot
the body.

By employing my bipolar electrode the dis- -

agreeable sparking mentioned in connection
with monopolar electrodes is eliminated. This
i1s due to a peculiar phenomenon which I have
discovered. If the two terminals of my bi-
polar electrode be connected to a source of
high-potential high-frequency currents, the
current turned on, and the electrode held out
of contact with conducting substances, the
current flows from one terminal of the elec-
trode through the intervening dielectric to
the other terminal. In this case the flow of

~current is confined to the neighborhood of the
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electrode itself. If now a conducting body,
such as the human flesh, be brought into con-
tact with the two terminals of the electrode,
the current ceases to flow directly from one
terminal of the electrode to the other and now
takes a course from one terminal through the
affected part to the other terminal. Under
such conditions this peculiar effect is due to
capacity phenomena. In each case the con-
ducting gaseous medium of the electrode-ter-
minals form two plates of a condenser. In
each case the conducting material of which
the vacuum -electrode i1s constructed forms
part of the dielectric between the plates. The
difference lies in the fact that in the first case—
that in which the electrode 1s not in contact
with the patient—the path through the die-

~lectric is of high resistance, while in the sec-
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ond case, where the electrode is in contact
with the patient, the path through the dielec-
tric 1s of comparatively low resistance, the
patient’s body being a good conductor for
such high - potential currents as those em-
ployed. For this reason the current is con-
fined to the electrode when same is not in use,
but immediately appears at the surface of
the electrode when same is brought into con-
tact with the body of a patient. 1 take ad-
vantage of this phenomenon in construecting
my electrode, with the result that the irritat-
Ing sparking above referred to is eliminated.
In just that proportion to the amount the elec-
trode 1s in contact with the affected part does
the current flow through the diseased tissue
or other part of the body under treatment.
The rest of the current flows inside the elec-

65 trode Instead of causing disagreeable sparks. |
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On account of the fact that my bipolar elec-
trode has its terminals close together it may
be employed in connection with potentials far
below the point where the monopolar elee-
trodes become inoperative. This greatly
widens the field of operation.

Having thus outlined the advantages of my
invention and briefly stated the theory upon
which 1ts operation 1s based, 1 will now de-
scribe 1ts construction in detail, reference be-
ing had to the drawings accompanying and
forming a part of this specification.

Figure 1 is the plan view of one form in
which my bipolar electrode may be made,
while Fig. 2 is a side elevation of same. TFig.
3 shows another construction incorporating
the principle of my invention. I have found
vlass to be the most suitable material for use
in construction of the electrodes, although
any other suitable insulating material mieht
be employed.

Referring to Kigs. 1 and 2, 2 2 are tubular
pleces of glass, upon the ends of which are
blown the bulbs 1 1, which are subsequently
flattened, as shown. Terminals 3 3 serve to

lead the current into the compartments thus

formed, said compartments being exhausted
or otherwise treated, so that they contain a
rarefied gaseous medium. The portion 4
serves to mechanically, although not electric-
ally, connect the two vacuum compartments,
thus forming a double or bipolar electrode
which may be used in connection with the va-
rious electrode-handles employed with the
usual form of monopolar electrodes.

Fig. 3 shows another form my bipolar clec-
trode may take, it being especially designed
for use in the treatment of certain cavities of
the human body. Referring to the ficure, 9
1s a glass tubular portion which constitutes the
exterior wall of the electrode. The compart-
ment 10 1s partitioned off, as shown, and is
connected through the interior terminal 11 by
means of the wire 12 with the external ter-
minal 13. 14 is a compartment formed so as
to surround the wire 12, sald compartment
belng connected, through internal terminal 15
by means of wire 16, with the external termi-
nal 17. The remaining space constitutes the
largest compartment 18. The smaller com-
partments 10 and 14 are exhausted to a low
vacuum, which makes them a good conductor
of high-tension electricity. The largest com-
partment 18 is exhausted to the highest at-
tainable vacuum, which makes it a very poor
conductor of electricity, thus insulating the
wires 12 and 16 from each other, as well as
the two smaller compartments 10 and 14.
When this electrode 1s introduced into a cav-
ity of the body, a condenser is formed, the con-
ducting-compartments 10 and 14 comprising
the condenser-plates, while the external walls
of the electrode and the surface of the cavity
form the dielectric of the condenser. The

current therefore passes from one compart-
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ment to the other traversing the dlseased '

area and penetratmw the affected part to a
depth dependent upon the character of the cur-
rent employed.

In the drawings and descr1ptlon I have in-
-dicated the termmals which lead the current

- 1nto the conducting-compartments of the elec-
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trode as being internal terminals penetrating
the walls of the compartments. With cer-

tain forms of currents, notably those having
high potential and frequencm 1t 1s not neces-

sary to employ leading-in terminals of the
above type. Under such conditions 1t is only

necessary to make connection with conduct—
ing-surfaces attached to the exterior of the
G‘Ia,ss tubular portion. It is of course under-

stood that my invention operates with e1ther |

type of terminal.

I believe it is broadly new to employ a b1-
polar vacuum- electrode in the treatment of
disease, the term °‘ bipolar vacuum-electrode *

being a,pplied to an electrode adapted for con-
nection with both termmals of the generat-
ing source, the current passing from one con- |

ductmﬁ' portion of the electrode to the other

throucrh the aﬁected part of the body under
treatment

In the drawings I have not attempted to.
ilustrate the most desirable or most practi-

cal forms in which my invention may be con-
structed, but have chosen those forms which
best, ehow the principle upon which my elec-
trode is based.

Throughout this specification I sp ea,k of a
Vacuum—electrode 7 Ordmerﬂy bya, vacu-

il

~ um”1smeant rarefied air, although it is evident
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that any other suitable conductmg gaseous me-
dium could be used in connection with my
vention, and same is mtended to embrace such
mod1ﬁcat1ons

This invention must not be confounded with

bipolar vacuum-tubes devised to generate va-
rious kinds of visible and ultraviolet radia-
tions. My invention may be differentiated

from the above class by noting that in apply-
ingmy invention a portion of the patient forms

part of the electric circuit from one terminal
of the electrode to the other, while in the

tubes above mentioned this is not the case.
Having thus descrlbed my 1nvention, what |

I claim as new 1s— |

in-

1. A bipolar vacuum-electrode for thera-

peutic treatment of such a construction that
the electric circuit through the electrode may
be completed by the bodv of a patient.

2. A bipolar vacuum-electrode for thera-
peutic treatment of such a construction that

the electric current, in passing from one ter-

rainal of the electrode to the other, may flow

through the part of the body of a patient to

which the electrode is applied.

a
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3. ‘A bipolar vacuum-electrode for thera- -
peutic treatment, adapted for connection with

the two terminals of the source of electricity, -

the construction of the electrode being such
that the current in passing from one terminal
of the electrode to the other, is compelled to

flow through the aﬂ?ected pert under treat-

ment.
4. A bipolar electrode comprising inclosed
gaseous conductors. said conductors being in-

sula,ted from each other and provided with a

means of connection Wltll the source of cur-
rent.

5. A bipolar electrode COIIlpI‘lSlI}O‘ two in-

sulated compartments,said compartments con-

taining a gaseous conductor, means for sup-

portmcr the compartments in proximity toeach

other, and means for connecting the gaseous
conductors with the source of current.
6. A bipolar electrode, comprising gaseous
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conductors in mechamcel but not electrlcel |

connection with each other; means for con-

| necting the gaseous conductore to the source
of current- supplv., the construction being such

that when the electrode is used for treatment
the current flows from one gaseous conductor
to the other through the d1seased part.

7. A bipolar vacuum-electrode for thera-
peutic treatment comprlsmw two glass com-

partments from which the air has been par-
‘tially exhausted, means for mechanically but

not electrically connectlmr sald compartments,

go

and means for electrrcally connecting the com- -

partments with the source of current.

nature m presence of two Wltnesses

EARLE L. OVINGTON.

- Witnesses:
| Wi O. Eppy,
K. J. OVINGTON. j
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Intestimony whereof I have affixed mysig-
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