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1
My present invention relates ‘to-electroencepha-
lography and more partlculanly comprises a co-
ordinator device for suspending the electlode
elements in a conveniently positionable Tanner
while maintaining said electrodes in a separated
condltlon wherein the individual electrodes are
readily identifiable and their idéntification ‘coor-
dinated with the identification of their lead ter-
minals at the terminal board of the ‘electroen-
cephalograph.

In the practice of electrophalography, it i is usual
to provide a number of electrodes adapted to be
secured in different positions upon the scalp or
head of the patient whosa enc¢ephalograph rec-
ord is tobe made. 'These ‘electrodes are connected
by suitable lead wires to the electroencaphalo-
graph apparatus, consisting 'of electrical ampli-
fler means for amplifying the minute electrical
impulses produced at the locations of the elec-
trodes secured to the patient’s head or scalp, and
suitable recording mechanism for making a
graphic record of the electrical impulses are pro-
duced. By proper sslection of various combma—
tions of two or more electrodss secured to the
patient’s scalp or head for recording of electrical
impulsés produced at the sélected locations, the
technician is enabled to secure a graphic record
of conditions existing in certain areas of the pa-
tient’s brain as indicated by electrical impulses
produced at the pre-selected area of the patient’s
brain.

Under the foregoing counditions it is highly
important that the iadividual electrodes secured
to the patient’s scalp be at all times readily iden=
tifiable in their relation to or ‘coordination with
particular lead wires selected for recor ding of the
brain wave electrical impulses produced at cer-
tain areas of the patient’s brain, so that the tech-
nician may at all times be assured or advised as
to the portion of the patient’s scalp or head from
which the electrical impulses are coming to pro-
duce a given portion of the encephalograph rec-
ord. In the practice of electroencephalography,
according to present techniques, certain difficiil=
ties arise in the foregoing connection. These dif-
ficulties include the tendency of the lead wires
to become entangled, with consequent difficulty
of identifying the electrodes in relation t0 their
terminals at the terminal board. Another diffi-
culty arises from the fact that the unsupported
weight of the lead wires pulls upon the electrodes
and tends to break the contact thereof with the
head of the patietit, or result in poor contact re-
ducing the value of the encephalograph record
made under such condition.
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Tne foregomo difficulties have made necessary
the ise of hghter and less flexible wire than is
desirable, and this'in turh has made ne&.ssary fre-
quent replacement of electrodes as the wire ad-
jacent same becomes Stretthed or broken in use.

-An alternative téchnigue utilizes a head band
electrode hOrder thh mvolves other diffi eulues
contact 6f ‘eléctrodes with the scalp of ‘the pa-
tient rather than posmve securifig of the elec-
trode to the scalp of the patient by means of an
adhesrve as poss1ble in the teéchnique to which
the p1 esent invention relates.

Tn ‘the hght ‘of the foregom therefore, it is the
prmmpal object ‘of my mventlon to provide an
electrode coordmator ‘device capable of suspend-
ing the electrodes ‘and their lead wires in a con-
Venrenﬂy manipulatable segregated and readily
identifiable condition.

Another anortant object 6f the i m vention is to
provide slich 4 coordinator device which will allow
a free and unobstructed view for the electroen-
cephalographer of the patient’s head during use
of the apparatus

Another object of the mventmn is to provide
such a device ena.bhng electrodes to have longer
life ‘and reducmg the neces51ty for frequent re-
placement ‘of thi relectlodes

A further obJect of the invention is to produce
such a coordinator ‘dévice whereby in the use
thereof the productlon of artlfacts or recording
of conditions extranéous or unrelated to the con-
ditions ‘desired to be Tecorded, is minimized.

In genelal the coordmator device of my in-
véntion compnses a plulalrty of flat ring-like
members and fmeans for supportlng said members
in spaced concentrlc parallel relation, said means
extending from 2 base memoer whlch is slidably
and rotatably mounted in an adjustable manner
upon a carrier shaft so that the whole device is
convenlently manlpulatable and adjustable to
dlfferent posmons in both vertical and horizontal
planes The rmg-hke meémbers are each pro-
vided Wlth a plurahty of ahned opeumgs through
which pass thé 18ad wires for the respective elec-
trodes a.ttached to the free ends of said wires.
The whole dévice is preferably made substantlally
entlrely of tra.nsparent plastic, or other suitably
sithilar material $6 as to perrmt the operator tech-
nician to have an unobstructed view of the pa-
tient’s head at all times. The outer ring-like
member adJacent the free ends of the electrodes
has its respectlve opemngs de51gnated by suitable
mdlcla appropnately 1dent1fy1ng the respective
electrode The éléctrode lead wires are of rugged




e 2,439,559

3

and flexible construction readily drawn in either
direction through the openings in the ring-like
members for adjustment of the electrodes to the
desired position, and the latter are attached to
their lead wires in a manner such as to minimize
the necessity for frequent replacement.

Other objects, advantages and features of the
invention will appear from the following detail
description taken in conjunction with the accom-
panying drawings, in which:

Figure 1 is a perspective view of a portion of

the electroencephalograph apparatus embody-
ing my invention, and showing the electrode co-... .
ordinator device and the terminal board for the -

terminal ends of the electrode lead wires.”

Figure 2 is a side elevational view of the elec- -
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trode coordinator device alone, electrodes and ..

lead wires being omitted from this view.

Figure 2 is an end elevational view looking to--

ward the left of Figure 2.

Figure 4 is a view showing the outer or face
ring-like member alone having the indicia there-
on differently designating the respective openings
therein,

Now referring to the drawings, there is shown
in Figure 1 the portion of the electroencephalc-
graph equipment including a terminal board des-
ignated by the numeral i, having a plurality of
sockets or plug receiving elements designated by
suitable numeral indicia on the face of the hoard
numbered from [ to {2, and one socket being
designated by the letter G indicating the ground
terminal. The plug receiving elements desig-
nated on the face of the board { are adapted to
receive the plug terminals of the respective elec-
trode lead wires, designated individually by the
numeral 2. The terminal board I connects the
electrode lead wires 2 through suitable switching
means to the electric amplifying means and re-
cording means of the electroencephalograph ap-
paratus, the latter means not being shown in the
drawings.

The electrode coordinator itself comprises the
vertical carrier shaft 8 suitably secured to bracket
4 mounted upon the framework of the operator’s
cage, not shown. Slidably and rotatably mount-
ed on the carrier shaft 3 is a base member § con-
sisting of a block of Lucite or other suifable trans-
parent material. Suitably connected to and ex-
tending from the base member 5 are four rods
% comprising means for supporting the flat ring-
like members 7, 8§, and 8 which are mounted in
concentric spaced parallel relation upon the rods
6 in any suitable manner such as that shown
wherein the rods § pass through openings pro-
vided in said ring-like members, the latter be-
ing secured permanently to -said rods in the
aforesaid concentric spaced paralled relation of
said ring-like .members.

Said members 1, 8, and 9 are each provided
with a plurality of alined openings designated
respectively by the numerals 10, {1, and 12, the
number of said openings 10, {1, and 12 being
sufficient to accommodate the number of elec-
trode lead wires employed, each of the lead wires
2 extending through alined openings 10, {1, and
i2 of the members 7, 8, and 9. Each of the lead
wires 2 has attached to its free end a respective
electrode element 13 consisting of electrically
conductive metallic material such as solder or
the like.

Hlectrode lead wires 2 preferably comprise &
type of wire known as “tinsel” wire which con-
sists of a fabrie sleeve covered cord made up of
strands of linen thread on which have been spun
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‘numeral

4

ribbons of copper. These strands are woven to-
gether to make a continuous cord of great
strength and flexibility, well insulated, which has
the same electrical characteristics as the type of
solid wire (usually No. 29 enameled copper wire)
which is commonly used in the apparatus em-
ployed in the technique to which the present in-
vention relates. The tinsel wire employed by me
is bonded inside the soldered pellets comprising
the electrodes {3 and sealed at the point of entry
by an acetone resisting tape, indicated by the
14, which ensures the positive seal
against corrosive elements, particularly acetone
used in the technique employed by me. The
other ends of these wires 2 are attached by heat
bonding to plugs 5 which are inserted in the
numerically. designated plug receiving openings
of the terminal board {. Components of these
plugs 15 are removable without disturbing the
bond to the wire 2, so that the wire 2 may be
removed or installed at will.

Thus the lead wires 2 employed by me are of
very rugged though extremely flexible construc-
tion, and these factors, together with the method
of attachment of the electrodes i3 is such as to
prolong the life of the electrodes and greatly re-
duce the frequency of replacement, since the lead
wires may be flexed greatly and frequently rela~
tive to their electrodes as necessary in attaching
the latter to the head of the patient without
detaching the electrodes from the lead wires and
without reducing the efficiency of the electrical
contact therebetween. -

The supporting rods § and ring like members 1,
8, and 9 are preferably also composed of Lucite
or other suitable transparent material through
which the vision of the operator is largely unob-
structed, so that he can have unobstructed vision
of the patient’s head at all times, although the
coordinator device is in his line of vision between
his eyes and the patient’s head as is necessarily
the case under various conditions of use of the
apparatus.

The outer ring-like member 9, or face flange,
of the coordinator device is provided with suit-
able indicia numerically designating certain of
the openings 12 by numerals from 1 to 12 as in-
dicated in Figures 1 and 4, thereby providing
means for identifying the respective electrode 13,
including the one designated by the letter G for
the ground terminal electrode, for coordinating
or correlating the respective electrodes 13 with
the position of attachment of their respective
lead wires 2 to the respective socket or plug re-
ceiving elements of the terminal board 1, likewise
designated by corresponding numerical and let-
ter indicia. - .

The base plate b is provided with suitable ad-
justing means comprising the set screw 16 co-
operable with the carrier shaft & to enable a
portion of the coordinator device comprising the
base plate 5, supporting rod 6, and members 7,
8 and 9 to swing in a horizontal plane rotatively
around the axis of the rod 3 and to be adjusted
vertically by upward and downward movement
relatively to the shaft 3 axially thereof, the set
screw 18 enabling the movable elements to be
fixed in desired positions of adjustment after
said movable elements have been swung rota-
tively, or moved axially of said shaft 3 to the
desired position. - -

In the use of the electroencephalographic ap-
paratus embodying the electrode coordinator de-
vice herein described, the patient will be seated
with his head adjacent the face flange 12, the
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elements -of :the ‘device including -thé base mem-
ber:§, rods 6, and members 7, .8,-and -9 being ad-
justed -to ‘the desired ‘position by ‘rotative -and
axially sliding -movements -of the base ‘member
5 -xelative ito shaft 3. Thereupon, the operator
or itechnician will-suitably attach the -electrodes
13 bo:the patient’s :sealp, drawing the lead wires
2 ithrough -the openings in the members 1, 8 .and
9 ito increase the length -of -said wires 2 extend-
ingfrom the:outer side of .the face flange -8, as
desired,-sufficient slack in-the lead wires between
the:terminal plugs:#5:and the electrodes 13 there-
of being provided for this purpose. Having se-
cured -any desired mumber .of -the electrodes 12
to-the patient’s head, arranging the same to the
desired location thereon, the operator-technician
is-now able-to select desired areas of the patient’s
head :for recording of brain wave.electrical im-
pulses produced at any selected area of the
batient’s ‘head. This selection .is accomplished
by .switching means at ‘the terminal board { &r
other :place intermediate ‘the latiter snd the re-
cording.apparatus. The switching means will cus
into :the amplifier recorder circuit selected ones
of :the numerically designated plug receiving
sockets -of the terminal board !, and the corre-
spondingly numerically -designated electrodes 3
connected with the patient’s head at known
 areas.

The-use of the coordinator device of the inven-
tion greatly facilitates the work of thetechnician
operator in making -electroencephalograph re-
cordings since it prevents entanglement of the
electrodes .and ‘their lead wires, maintains them
in segregated -and readily identifiable condition,
and in ‘conveniently manipulatable condition
readily positionable in the desired location for
facilitating the -operation of attaching the elec-
trodes 40 the patient’s head. The use of the co-
ordinator device further eliminates the weight
factor of the wire, eliminating the tendency of
the Jatter to pull the electrodes from the head
of the -patient by the weight of the wire. The
device therefore permits the use of ‘heavier, and
at the same time more flexible and rugged elec~-
trode lead wires, and this flexibility -and the
manner ‘of -attachment .of the lead wires to the
electrodes ‘prolongs ‘their usable life and greatly
lowers frequency ‘of replacement,

a6 will be understood that there is sufficient
stack, or extra length, in the lead wires 2 to per-
mit the same 1o be -drawn through the support-
ing members 1,8, 9.s0 that the electrodes 13 may
be disposed a-considerable distance from the face
member 8, .as may be necessary to secure the
eleetrodes 43 in electrical contact with the pa-
tient’s scalp. When not in use, the lead wires
2 will be drawn in the opposite direction through
the members 1, 8, 9, so that the electrodes 13 are
disposed adjacent the face flange 9 ag shown in
Figure 1. In the latter condition it will be un-
derstood that the lead wires 2 hang down from
the terminal board | looping below the members
1, 8, 8 between said terminal board | and the
points of entry of said wires 2 into the openings
10 from the rear side of member 1, referring to
Figure 1. Only one of the lead wires 2 is fully
llustrated, by way of example, in said looped
condition in Figure 1, the other wires 2 being
broken away for clarity of illustration.

Having thus described my invention, what I
claim as new and desire to secure by Letters Pat-
ent of the United States is:

1. An electrode coordinatcr device of the class
described, comprising a carrier shaft, a base
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member slidably -and rotatahly mounted on said
shaft, a plurality of flat ring-like members,
means associated with-said base member-for sup-
porting -said ring-like .members in -spaced rela-
tion concentrically dispoesed and with-their planes
parallel to-one another, :and means adjustably
cooperable with said shaft -and said ‘base mem-
ber for adjusting the -same in different rotative
and -axial positions relative 'to said shaft, 'said
ring-like:members-each-having a plurality.of cir-
cumferentially .spaced openings, -each -of said
openings being -alined with g :respective .gpening
cn each-of the other of said ring-like members.

2. -An electrode coordinator device of the class
described, comprising a carrier shaft, a base
member slidably and rotatably mounted on said
shaft, -a plurality of fat ring-like members,
means associated with said base member for sup-
porting -said ring-like -members in spaced Tela-
tion-econcentrically disposed and-with their-planes
parallel to one .another, and means adjustably
cooperable with said shaft and .said bhase mem-
ber for adjusting the same in different rotative
and -axial positions relative to -said shaft, said
ring-like members -each having a plurality of
circumferentially spaced openings, each of said
openings heing alined with g respective -opening
on each-of the other of said ring-like members,
& plurality of flexible wire elements, .each of the
latter extending through respective alined.open-
ings of said ring member, and a respective elec-
trode secured to each respective wire ‘element
adjacent the free :end thereof.

3. An electrode coordinator device-of the class
described, comprising a-carrier:shaft, a base mem-
ber slidably and rotatably mounted on said shaft,
a plurality of flat ring-like members, means as-
sosiated with said base member for supparting
said ring-like members in spaced relation concen-
irically disposed and with their Planes parallel
to one-another, means adjustably cooperabie with
said shaft and said base member for ‘adjusting
the same in different rotative ‘and axial positions
relative -to -said shaft, said ring-like members

5 eachr having a plurality -of circumferentially

spaced openings, each of :said ‘openings being
alined with g respective opening on each of the
othier of said ring-like members, and a plurality
of flexible wire elements, -each of the latter ex-
tending through respective alined -cpenings of
said ring members.

4, Int e}ectroencephalograph:apparatus, in com-
bination, a terminal hoard, a plurality of elec-
trode lead wires having their terminal ends se-
cured thereto, an electrode coordinator device
comprising a carrier shaft disposed in fixed relg-
tion to said terminal board, and means rotat-
ably and slidably mounted on said ecarrier shaft
for supporting said wires in segregated condi-
tion.

5. In electroencephalograph apparatus, in com-
Lination, a terminal board, a plurality of elec-
trode lead wires having their terminal ends se-
cured thereto, an electrode coordinator device
comprising a carrier shaft disposed in fixed rela-
tion to said terminal hoard, and means rotat-
ably and slidably mounted on said carrier shaft
for supporting said wires in segregated condi-
tion, said means comprising a plurality of spaced
members having a plurality of openings therein
for receiving said wires, each opening in each of
said members being alined with an opening in
each of the other members each lead wire extend-
ing through respective alined openings in said
members,
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8. 11 electroencephalograph apparatus, in com-
bination, a terminal board, a plurality of elec-
trode lead wires having their terminal ends se-
cured thereto, an electrode coordinator device
comprising a carrier shaft disposed in fixed rela-
tion to said terminal board, and means rotat-
ably and slidably mounted on said carrier shaft
for supporting said wires in segregated condition,
said means comprising a plurality of spaced mem-
bers having a plurality of openings therein for
receiving said wires, each opening in each of said
members being alined with an opening in each
of the other members each lead wire extending
through respective alined openings in said mem-
bers, and a respective electrode secured secured
to each respective lead wire adjacent the free
end thereof, said lead wires having sufficient ex-
tra length to permit the same fo be looped infer-
mediate the terminal board -and the point of
entry of said wires to said openings of one of
said members when the electrode ends of said
wires are disposed adjacent another of said
members. .

7. An electrode coordinator device of the class
described, comprising a carrier shaft, and means
rotatably and slidably mounted on said carrier
shaft for supporting a plurality of wires in segre-
gated condition, said means comprising a plurai-
ity of spaced members having a plurality of open-
ings therein, each opening in each member be-
ing alined with an opening in each of the other
members, and means for adjusting the first means
to different rotative and axial positions relative
to said shaft.

8. ‘An electrode coordinator device of the class
described, comprising a carrier shaft, a base
member slidably and rotatably mounted on said
shaft, a plurality of flat ring-like members, means
associated with said base member for supporting
said ring-like members in spaced relation concen-
trically disposed and with their planes parallel
o one another, and means adjustably cooperable
with said shaft and said base membey-for adjust-
ing the same in different rotative and axial po-
sitions relative to said shaft, said ring-like mem-
bers each having a plurality of circumferentially
spaced openings, each of said openings being
alined with a respective opening on each of the
other of said ring-like members, said members
being composed of transparent material.

9. An electrode coordinator device of the class
described, comprising a earrier shaft, a base mem-
ber slidably and rotatably mounted on said shaft,
o plurality of flat ring-like members, means as-
sociated with said base member for supporting
said ring-like members in spaced relation concen-
trically disposed and with their planes parallel

10

15

20

25

30

40

45

50

55

8
to one another, means adjustably cooperable with
sald shaft and said base member for adjusting
the same in different rotative and axial positions
relative to said shaft, said ring-like members each
having a - plurality of circumferentially spaced
openings, each of said openings being alined with
a respective opening on each of the other of said
ring-like members, and a plurality of flexible
wire elements, each of the latter extending
through respective alined openings of said ring
members, one of said ring members being pro-
vided with indicia differently designating the dif-
ferent openings. ’

10. An electrode coordinator device of the class
described, comprising a carrier shaft, a base mem-
ber slidably and rotatably mounted on said
shaft, a plurality of flat ring-like members, means
associated with said base member for supporting
said ring-like members in spaced relation con-
centrically disposed and with their planes parallel
to ohe another, and means adjustably cooperable
with said shaft and said base member for adjust-
ing the same in different rotative and axial posi-
tions relative to said shaft, said ring-like mem-
bers each having a plurality of circumferentially
spaced openings, each of said openings being
alined with a respective opening on each of the
other of said ring-like members, the said carrier
shaft being disposed with its axis substantially
vertical for vertical adjustment of the said base
member axially of said shaft and for rotative ad-
justment of said base member in a horizontal
plane. .

11. An elecirode coordinator device of the class
described, comprising a carrier shaft, a base
member slidably and rotatably mounted on said
shaft, a plurality of flat ring-like members, means
associated with said base member for supporting
said ring-like members in spaced relation concen-
trically disposed and with their planes parallel
to one another, and means adjustably cooperable
with said shaft and said base member for adjust-
ing the same in different rotative and axial posi-
tions relative to said shaft, said ring-like mem-
bers each having a plurality of circumferentially
spaced openings, each of said openings being
ajined with a respective opening on each of the
other of said ring-like members, a plurality of
flexible wire elements, each of the latter extend-
ing through respective alined openings of said
ring member, and g respective electrode secured
to each respective wire element adjacent the free
end thereof, the electrodes comprising metallic
pelléts and their respective wire elements being
bonded within respective pellets and sealed at
the point of entry by an acetone resisting tape.

: MARVIN A, BUFFINGTON.



