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Miy present invention relates to electroencepha 
lography and more particularly comprises a co 
ordinator device for suspending the electrode 
elements in a conveniently positionable manner 
while maintaining said electrodes in a separated 
condition wherein the individual electrodes are 
readily identifiable and their identification coor 
dinated with the identification of their lead tel 
minals at the terminal board of the electroen cephalograph. 
In the practice of electrophalography, it is usual 

to provide a number of electrodes adapted to be 
Secured in different positions upon the scalp or 
head of the patient whose encephalograph rec 
ord is to be made. These electrodes are connected 
by suitable lead wires to the electroencaphalo 
graph apparatus, consisting of electrical ampli 
fier 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 selection of various combina 
tions of two or more electrodes secured to the 
patient's scalp or head for recording of electrical 
impulses produced at the selected 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 conditions it is highly 
important that the individual 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 recording 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 difficul 
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 to their 
terminals at the terminal board. Another difi 
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 patient, or result in poor contact re 
ducing the value of the encephalograph record 
made under Such condition. 
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The foregoing difficulties have made necessary 

the use of lighter and less flexible wire than is 
desirable, and this in turn has made necessary fre 
quent replacement of electrodes as the wire ad 
jacent same becomes stretched or broken in use. 
An alternative technique utilizes a head band 

electrodeholder which involves other difficulties since it is necessary to rely upon pressure for 
contact of electrodes with the scalp of the pa 
tient rather than positive securing of the elec 
trode to the scalp of the patient by means of an 
adhesive as possible in the technique to which 
the present invention relates. 

In the light of the foregoing, therefore, it is the 
principal object of my invention to provide an 
electrode coordinator device capable of suspend 
ing the electrodes and their lead wires in a con veniently manipulatable segregated and readily 
identifiable condition. 
Another important object of the invention is to 

provide such a 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 invention is to provide 

such a device enabling electrodes to have longer 
life and reducing the necessity for frequent re 
placement of the electrodes. v - 
A further object of the invention is to produce 

such a coordinator device whereby in the use 
thereof the production of artifacts or recording 
of conditions extraneous or unrelated to the con 
ditions desired to be recorded, is minimized. 
In general the coordinator device of my in 

vention comprises a plurality of flat ring-like 
members and means for supporting said members 
in Spaced concentric parallel relation, said means 
extending from a base member which is slidably 
and rotatably mounted in an adjustable manner 
upon a carrier shaft so that the whole device is conveniently manipulatable and adjustable to 
different positions in both vertical and horizontal 
planes. The ring-like members are each pro 
vided with a plurality of alined openings through 
which pass the lead wires for the respective elec 
trodes attached to the free ends of said wires. 
The whole device is preferably made substantially 
entirely of transparent plastic, or other suitably 
similar materialso as to permit 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 respective openings designated by suitable 
indicia appropriately identifying the respective 
electrode. The electrode lead wires are of rugged 
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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 
O 

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 
s 

trode coordinator device alone, electrodes and . . . 
lead wires being omitted from this view. 

Figure 3 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 electroencephalo 
graph equipment including a terminal board des 
ignated by the numeral f, having a plurality of 
Sockets or plug receiving elements designated by 
Suitable numeral indicia. On the face of the board 
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 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 
dra WingS. 
The electrode coordinator itself comprises the 

Vertical carrier shaft 3 suitably secured to bracket 
A 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 5 con 
sisting of a block of Lucite or other suitable trans 
parent material. Suitably connected to and ex 
tending from the base member 5 are four rods 
6 comprising means for supporting the flat ring 
like members , 8, and 9 which are mounted in 
Concentric Spaced parallel relation upon the rods 
6 in any Suitable manner such as that shown 
wherein the rods 6 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 7, 8, and 9 are each provided 

With a plurality of alined openings designated 
respectively by the numerals 0, , and 2, the 
number of said openings fo, if, and 2 being 
Sufficient to accommodate the number of elec 
trode lead wires employed, each of the lead wires 
2 extending through alined openings 0, f, and 
2 of the members 7, 8, and 9. Each of the lead 

Wires 2 has attached to its free end a respective 
electrode element 3 consisting of electrically 
conductive metallic material such as solder or 
the like. 

Electrode lead wires 2 preferably comprise a 
type of wire known as “tinsel' wire which con 
Sists of a fabric sleeve covered cord made up of 
strands of linen thread on which have been spun 
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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 
numeral 4, 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 5 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 6 and ring like members l, 

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 2 by numerals from 1 to 12 as in 
dicated in Figures i and 4, thereby providing 
means for identifying the respective electrode 3. 
including the one designated by the letter G for 
the ground terminal electrode, for coordinating 
Or correlating the respective electrodes 3 with 
the position of attachment of their respective 
lead wires 2 to the respective socket or plug re 
ceiving elements of the terminal board , likewise 
designated by corresponding numerical and let 
ter indicia. 
The base plate 5 is provided with suitable ad 

justing means comprising the set screw 6 co 
operable With the carrier shaft 3 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 6 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 2, the 
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elements of the device including the base mem 
ber 5, 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-relative to shaft, 3. Thereupon, the operator 
or technician will suitably attach the electrodes 
3 to the patient's scalp, drawing the lead wires 
2 through the openings in the members 7, 8 and 
9 to increase the length of said wires 2 extend 
ing from the router side of the face flange 9, as 
desired, sufficient slack in the lead wires between 
the terminal plugs 5:and the electrodes 3 there 
of being provided for this purpose. Having Se 
cured any desired number of the electrodes 3 
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 in 
pulses produced at any selected area of the 
patient's head. This selection is accomplished 
by switching means at the terminal board Ör 
other place intermediate the latter and the re 
cording apparatus. The switching means will cut 
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 knoWin 
area.S. 
The use of the coordinator device of the inven 

tion greatly facilitates the work of the technician 
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 to the patient's head. The use of the co 
ordinator device further eliminates the Weight, 
factor of the wire, eliminating the tendency of 
the latter 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. 
it will be understood that there is sufficient 

sack, or extra length, in the lead Wires 2 to per 
mit the same to be drawn through the Support 
ing members 7, 8, 9 so that the electrodes 3 may 
be disposed a considerable distance from the face 
member 9, as may be necessary to secure the 
electrodes 3 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 7, 8, 9, so that the electrodes 3 are 
disposed adjacent the face flange 9 as 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 
7, 8, 9 between said terminal board and the 
points of entry of Said wires 2 into the openings 

from the rear side of member 7, referring to 
Figure 1. Only one of the lead wires 2 is fully 
illustrated, 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 coordinator device of the class 
described, comprising a carrier shaft, a base 
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6 
member slidably and rotatably 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 disposed and With their planes 
parallel to One another, and means adjustably 
cooperable With Said shaft and said base men 
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 
Culinferentially spaced openings, each of said 
O2enings being allined with a respective opening 
On 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 flat ring-like members, 
means associated with said base member for Sup 
porting Said ring-like members in spaced rela 
tion concentrically disposed 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 
circumferentially Spaced openings, each of said 
Openings being alined With a respective opening 
On each of the other of Said ring-like members, 
a 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 devices 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 
SOciated with said base member for supporting 
Said ring-like members in spaced relation concen 
trically disposed and with their planes parallel 
to One another, means adjustably cooperable with 

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 
a lined 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 ex 
tending through respective alined openings of 
Said ring members. 

4. In electroencephalographiapparatus, 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 condi 
tion. 

5. In 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 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 allined 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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6. In 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 men 
bers having a plurality of openings therein for 
receiving said wires, each opening in each of said 
members being allined with an opening in each 
of the other members each lead wire extending 
through respective allined 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 to be looped inter 
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 plural 
ity of spaced members having a plurality of Open 
ings therein, each opening in each member be 
ing allined 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 
to one another, and means adjustably cooperable 
with said shaft and said base member 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 carrier shaft, a base mem 
ber slidably and rotatably mounted on said Shaft, 
a plurality of fiat ring-like members, means a S 
sociated with said base member for supporting 
said ring-like members in Spaced relation concen 
trically disposed and with their planes parallel 
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to one another, means adjustably cooperable 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 each 
having a plurality of circumferentially spaced 
Openings, each of said openings being allined 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 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 
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 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 
irically 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 
alined 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 a respective electrode secured 
to each respective wire element adjacent the free 
end thereof, the electrodes comprising metallic 
pellets and their respective wire elements being 
bonded within respective pellets and sealed at 
the point of entry by an acetOne resisting tape. 

MARWIN A. BUFFINGTON. 


