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(57) ABSTRACT 

The EEG electrode locator headgear alloWs the user to 
locate and apply disposable EEG electrodes accurately 
according to the International 10/20 System Without tech 
nical assistance, to alloW the acquisition of high quality EEG 
signals. The headgear includes a front forehead pad, a base 
strap assembly connected to the front forehead pad, a 
plurality of EEG electrode locators for receiving EEG 
electrodes, and a plurality of locator straps connected to the 
front pad of material, the base strap assembly, and to the 
plurality of EEG electrode locators for accurately position 
ing the plurality of EEG electrode locators positioned rela 
tive to the scalp of a user. Avisor can be attached to the front 
pad of material, and the base strap assembly may include an 
occipital locator device. Aplunger assembly With spreadable 
?ngers for optionally parting the hair of the user’s scalp is 
also provided that is inserted in the electrode locators to 
optionally prepare the user’s scalp and to seat the electrodes. 
In one embodiment, a spreader portion of the plunger 
assembly is formed of electrically conductive material, such 
as electrically conductive silicone. An elastic, stretchable 
cap portion may also be connected to the EEG electrode 
locators, for biasing the plurality of electrode locators 

(51) Int. Cl.7 ................................................. .. A61B 5/0482 toWard the user’s scalp. 
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PORTABLE EEG ELECTRODE LOCATOR 
HEADGEAR 

RELATED APPLICATIONS 

[0001] This is a continuation in part of Ser. No. 09/245, 
784 ?led Feb. 5, 1999. 

GOVERNMENT LICENSE RIGHTS 

[0002] The United States Government has rights in this 
invention pursuant to research supported in the Whole or in 
part by NIH Contracts R43-NS-62344, N43-NS-72367 and 
N44-NS-72367 and grants R43-NS-35387, R44-NS 
35387and R44-NS-38036 awarded by the National Institute 
of Neurological Disorders and Stroke. 

BACKGROUND OF THE INVENTION 

[0003] 1. Field of the Invention 

[0004] This invention relates generally to devices for the 
acquisition of electroencephalographic (EEG) signals, and 
more particularly concerns an electrode locator device that 
can be applied by a user Without assistance for acquiring 
high quality EEG signals, and is comfortable and cosmeti 
cally acceptable for use during daily activities. 

[0005] 2. Description of Related Art 

[0006] Advances in detection and characteriZation of elec 
troencephalographic (EEG) signals from the brain have 
alloWed EEG monitoring to be useful in analysis of neuro 
logical disorders, and laboratory studies of aWareness and 
sleep. Recent advances have, for example, provided much 
information about the correlation betWeen EEG signals and 
an individual’s level of arousal, in a continuum from vigi 
lance to droWsiness, and sleep onset. Devices for monitoring 
EEG signals are typically used in a laboratory environment 
or in a home for sleep studies, but are typically set up and 
operated by trained technicians. Shifts in EEG signals have 
been directly correlated With changes in performance, par 
ticularly during tasks Which require sustained attention over 
prolonged periods of time. HoWever, application of EEG 
monitoring to environments for study and monitoring of 
brain performance, such as for monitoring brain activity in 
the home, office, aircraft cockpit, and train or truck opera 
tions cabins, for example, has been severely hampered by 
cumbersome detection and recording equipment, and the 
need for the assistance of a technician typically required to 
obtain high quality data. 

[0007] In ?tting EEG electrodes to the scalp of a subject 
being monitored, an EEG technician Will typically ?rst 
measure the distances betWeen the nasium and the occipital 
bone, and betWeen the mastoid processes, to identify the top 
center (CZ) of the head, and Will then position all other 
electrodes relative to these landmarks to comply With the 
International 10/20 System that is Well knoWn in the art as 
the standard for positioning of EEG electrodes. The techni 
cian Will then part the hair of the scalp of the subject at the 
intended electrode sites, clean the electrode sites to remove 
dirt, hair oil, and the like, and prepare the scalp to remove 
the top layer of dead skin, to ensure that loW scalp-electrode 
impedance values are obtained. 

[0008] Conventionally, after preparation of the intended 
electrode sites on the scalp, electrodes are glued to the scalp 
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With collodion, typically a viscous solution of pyroxilin, a 
commercially available nitrocellulose, in ether and alcohol, 
that is a particularly noxious preparation that can bond With 
the scalp and hair, to provide a stable scalp-electrode inter 
face, until dissolved by a solvent such as acetone, or a 
non-acetone, oil based collodion remover. 

[0009] A variety of hats, caps, helmets and headgear are 
knoWn that have been developed to position EEG electrodes 
according to the International 10/20 System and provide a 
scalp-electrode interface Without the use of an adhesive such 
as collodion. 

[0010] In another presently preferred aspect of the inven 
tion, the plurality of locator straps are made of elastic 
material, such that the locator straps bias the plurality of 
EEG electrode locators, and thereby the electrodes inserted 
into the electrode locators, With a biasing pressure toWard 
the user’s scalp, to provide a stable electrode-scalp interface 
capable of producing a high signal quality. A plurality of 
electrodes are also provided that are adapted to be seated in 
the plurality of electrode locators, respectively. As noted 
above, at least three electrodes are provided, although the 
electrode headgear can be adapted to accept more or feWer 
than three EEG electrodes, as desired. The electrodes are 
preferably disposable. 
[0011] Aplunger assembly is also preferably provided that 
is adapted to cooperate With the plurality of electrode 
locators either prior to or in conjunction With insertion of the 
EEG electrodes. The plunger assembly includes a holloW 
tubular base having an upper portion and a loWer portion, 
and a plunger adapted to be received in the holloW tubular 
base. The plunger assembly is adapted to be inserted in the 
electrode locators to prepare the scalp of the user and to seat 
the electrodes. 

[0012] The loWer portion of the holloW tubular base 
advantageously includes a plurality of ?exible, resilient 
?ngers having distal ends that are biased to meet at a 
common distal central location, and that can be spread in 
order to part the hair of the scalp of the user at a desired site 
on the scalp of the user in preparation of the site for 
receiving an EEG electrode. The ?exible, resilient ?ngers on 
the holloW tubular base of the plunger assembly are pres 
ently preferably plastic. The distal ?exible, resilient ?ngers 
of the plunger holloW tubular base can be spread by insertion 
of an electrode through the plunger holloW tubular base, so 
that the plunger assembly can be used to simultaneously part 
the hair by spreading of the distal ?ngers of the plunger 
holloW tubular base, and seat the disposable electrode, and 
optionally also may be used to abrade the scalp of the user 
at the intended location of the electrode, such as by manually 
tWisting the holloW tubular base to rub the distal ends of the 
distal ?ngers against the scalp of the user. The plunger is 
adapted to be inserted in the holloW tubular base of the 
plunger assembly to spread the distal ?exible, resilient 
?ngers. 

[0013] In one presently preferred alternate embodiment, 
the plunger has an external helical rib, and the holloW 
tubular base has a corresponding interior groove for receiv 
ing and guiding the external helical rib of the plunger as the 
plunger is inserted in the holloW tubular base of the plunger 
assembly, to provide a predetermined turning and torque to 
the plunger as it is inserted. In another presently preferred 
aspect, the holloW tubular base of the plunger assembly 
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includes an electrical conductor adapted to be electrically 
connected betWeen an electrode inserted in the holloW 
tubular base and one of the electrode locators for conducting 
EEG signals from the electrodes to an EEG monitor. 

[0014] In a second preferred embodiment, the invention 
provides for an electroencephalograph (EEG) electrode 
locator headgear comprising a base strap assembly adapted 
to be secured comfortably around the circumference of a 
user’s head, an elastic, stretchable cap portion connected to 
the plurality of EEG electrode locators, and a plurality of 
EEG electrode locators mounted to the elastic, stretchable 
cap portion for accurately positioning the plurality of EEG 
electrode locators relative to the user’s scalp, and for biasing 
the plurality of electrode locators toWard the user’s scalp. A 
plurality of EEG electrodes are also provided that are 
adapted to be received in and cooperate With the plurality of 
EEG electrode locators, respectively. Each of the EEG 
electrodes includes a plunger assembly adapted to optionally 
prepare the user’s scalp and to seat the electrode in one of 
the EEG electrode locators. The plunger assembly includes 
a plunger member having an electrically conductive 
spreader member mounted to the loWer end of the plunger 
member, and the spreader member advantageously includes 
a plurality of ?exible, resilient ?ngers having distal ends 
biased to meet at a common distal central location. The 
plunger assembly preferably comprises an electrical con 
ductor mounted to the plunger member adapted and electri 
cally connected betWeen the electrically conductive spreader 
member and the EEG electrode locator for conducting EEG 
signals from the electrodes to an EEG monitor. The ?exible, 
resilient ?ngers are adapted to spread apart by exertion of 
doWnWard pressure of the plunger assembly against the 
user’s scalp, so as to part the hair of the user’s scalp, for 
preparation of the scalp for effective contact by the elec 
trodes. The plunger is preferably adapted to be inserted in 
the electrode locator to spread the distal ?exible, resilient 
?ngers, and the plunger assembly can be used to abrade the 
user’s scalp at the intended location of the electrode by 
manually tWisting the plunger assembly to rub the distal 
ends of the distal ?ngers against the user’s scalp. In one 
presently preferred aspect, the plunger assembly comprises 
a cap connected to the upper portion of the plunger member. 
In order to improve the comfort of the user in applying the 
electrodes to the user’s scalp, the spreader member prefer 
ably comprises an electrically conductive cushion portion 
located betWeen the ?exible, resilient ?ngers adapted to rest 
against the user’s scalp after the electrode has been pressed 
doWnWard to seat the electrode on the user’s scalp and 
spread the ?exible, resilient ?ngers, to cushion the pressure 
of the electrode on the user’s scalp for additional comfort, 
and a conductive gel may also be disposed adjacent to the 
cushion portion of the spreader member and betWeen the 
?exible, resilient ?ngers. 

[0015] In a presently preferred aspect, the elastic, stretch 
able cap portion comprises one or more elastic locator straps 
connected to the plurality of EEG electrode locators, and 
preferably comprises a plurality of elastic locator straps, 
Which can be made of elastic material, such as an elasticiZed 
fabric. The plurality of EEG electrode locators each com 
prise a plurality of slots for receiving the locator straps. In 
another presently preferred aspect, the elastic, stretchable 
cap portion comprises a stretch mesh cap of elastic, fabric 

Mar. 7, 2002 

material. An outer cap shell can optionally be further dis 
posed over the elastic, stretchable cap portion, and may 
include shielding. 

[0016] In another currently preferred aspect of the inven 
tion, the base strap assembly comprises a front pad of 
material adapted to extend across a user’s forehead, and a 
visor or front bill of the headgear may also attached to the 
front pad of material. The base strap assembly is currently 
preferably adjustable, and in one presently preferred 
embodiment comprises a pair of adjustable elastic straps 
connected at one end to the front pad of material and 
adjustably connected together at the other end. The base 
strap assembly may also further comprise an occipital loca 
tor device adapted to be seated on a region of the user’s scalp 
over the user’s occipital bone. 

[0017] In the second embodiment, each of the electrode 
locators preferably includes an electrical conductor adapted 
to be electrically connected to one of the EEG electrodes 
inserted in the electrode locator, and in a presently preferred 
aspect, the electrode locator electrical conductor comprises 
a plurality of electrically conductive spring connectors. In a 
preferred embodiment, a circuit board base member is 
mounted to the electrode locator electrical conductor, and 
the plurality of electrically conductive spring connectors are 
mounted to the circuit board base member. In another 
preferred aspect, the electrode locators include spring loaded 
detent pins for engagement With the electrode, and the 
plunger member preferably has a plurality of grooves or 
ratchet strips for engagement With the corresponding spring 
loaded detent pins for seating the plunger assembly in the 
electrode locators. 

[0018] In another presently preferred aspect of the second 
embodiment, the EEG electrode locator headgear further 
comprises an operational pre-ampli?er electrically con 
nected to the electrode locator electrical conductor to receive 
EEG signals from the electrode, and the EEG signals from 
the electrode locators are conducted from the pre-ampli?er 
to an analog to digital converter mounted on the EEG 
electrode locator headgear. An RF transmitter is preferably 
connected to receive output from the analog to digital 
converter, for communicating digital EEG signals to an 
apparatus for analyZing the digital EEG signals from the 
user, Which preferably comprises a data processing unit for 
also providing feedback to the user. In a presently preferred 
aspect, the data processing unit is battery poWered, and 
includes a speaker for transmitting audio alert messages to 
the user. In another presently preferred aspect, the RF 
transmitter of the EEG electrode locator headgear is a 
bi-directional RF transmitter-receiver for receiving feedback 
signals from the apparatus for analyZing the digital EEG 
signals from the user, and a speaker is mounted in the EEG 
electrode locator headgear for communicating audio mes 
sages from the data processing unit. Storage means may also 
be mounted in the EEG electrode locator headgear for 
storing audio messages in analog format. In another pre 
ferred aspect, the outer cap shell of the EEG electrode 
locator headgear includes a Faraday shield to shield the 
pre-ampli?ers from external noise and artifacts Which may 
result from the use of the RF transmitter. 

[0019] These and other aspects and advantages of the 
invention Will become apparent from the folloWing detailed 
description and the accompanying draWings, Which illustrate 
by Way of example the features of the invention. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] FIG. 1 is a top perspective vieW of a preferred 
embodiment of the EEG electrode locator headgear of the 
present invention; 

[0021] FIG. 2 is a bottom perspective vieW of the EEG 
electrode locator headgear of FIG. 1; 

[0022] FIG. 3 is a side elevational vieW of an EEG 
electrode locator of the EEG electrode locator headgear of 
FIG. 1, illustrating an EEG electrode, plunger assembly 
being inserted in the EEG electrode locator; 

[0023] FIG. 4 is a cross-sectional vieW of the EEG elec 
trode fully inserted in the plunger assembly and electrode 
locator of FIG: 3; 

[0024] FIG. 5A is a side elevational vieW of an EEG 
electrode locator of the EEG electrode locator headgear of 
FIG. 1, illustrating an alternate plunger assembly being 
inserted in the EEG electrode locator; 

[0025] FIG. 5B is a top plan vieW of the plunger assembly 
of FIG. 5A; 

[0026] FIG. 6 is a cross-sectional vieW of an EEG elec 
trode fully inserted in the plunger assembly and electrode 
locator of FIG. 5; 

[0027] FIG. 7 is a bottom perspective vieW of an alternate 
embodiment of the EEG electrode locator headgear of the 
invention shoWing a front locator strap; 

[0028] FIG. 8 is a perspective vieW of an occipital locator 
of the base strap of the EEG electrode locator headgear of 
FIG. 1; 

[0029] FIG. 9 is an exploded perspective vieW of a second 
preferred embodiment of the EEG electrode locator head 
gear of the present invention; 

[0030] FIG. 10 is a top perspective vieW of the EEG 
electrode locator headgear of FIG. 9 Without the cap shell to 
shoW the positions of the electrode locators; 

[0031] FIG. 11 is a bottom perspective vieW of the outer 
cap shell of the EEG electrode locator headgear of FIG. 9; 

[0032] FIG. 12 is an exploded vieW of an EEG electrode 
plunger assembly of the embodiment of FIG. 9; 

[0033] FIG. 13 is a side elevational vieW of the EEG 
electrode plunger of FIG. 12; 

[0034] FIG. 14 is a front vieW of the EEG electrode 
plunger of FIG. 12; 

[0035] FIG. 15 is a partial sectional vieW of the EEG 
electrode plunger assembly of FIG. 12; 

[0036] FIG. 16 is a sectional vieW of the EEG electrode 
plunger assembly of FIG. 12 inserted in an electrode locator 
prior to doWnWard deployment of the EEG electrode plunger 
assembly onto the scalp of a user; 

[0037] FIG. 17 is a sectional vieW of the EEG electrode 
plunger assembly of FIG. 12 inserted in an electrode locator 
folloWing doWnWard deployment of the EEG electrode 
plunger assembly onto the scalp of a user; 

[0038] FIG. 18 is an exploded vieW of an alternate 
embodiment of an EEG electrode plunger assembly accord 
ing to the present invention; 
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[0039] FIG. 19 is an exploded perspective vieW of one 
presently preferred embodiment of an electrically conduc 
tive spreader member of the EEG electrode plunger assem 
bly of FIG. 18; 

[0040] FIG. 20 is an exploded side elevational vieW of the 
electrically conductive spreader member of the EEG elec 
trode plunger assembly of FIG. 19; 

[0041] FIG. 21 is a sectional vieW of the electrically 
conductive spreader member of FIG. 20 taken along line 
21-21; 
[0042] FIG. 22 is a top plan vieW of the electrically 
conductive spreader member of the EEG electrode plunger 
assembly of FIG. 19; 

[0043] FIG. 23 is a bottom plan vieW of the electrically 
conductive spreader member of the EEG electrode plunger 
assembly of FIG. 19; 

[0044] FIG. 24 is an exploded perspective vieW of another 
presently preferred embodiment of an electrically conduc 
tive spreader member of the EEG electrode plunger assem 
bly of FIG. 18; 

[0045] FIG. 25 is an exploded side elevational vieW of the 
electrically conductive spreader member of the EEG elec 
trode plunger assembly of FIG. 24; 

[0046] FIG. 26 is a sectional vieW of the electrically 
conductive spreader member of FIG. 25 taken along line 
26-26; 
[0047] FIG. 27 is a top plan vieW of the electrically 
conductive spreader member of the EEG electrode plunger 
assembly of FIG. 24; 

[0048] FIG. 28 is a bottom plan vieW of the electrically 
conductive spreader member of the EEG electrode plunger 
assembly of FIG. 24; 

[0049] FIG. 29 is a schematic diagram of a self-contained 
processing mode of utiliZing the EEG electrode locator 
headgear of the invention in an EEG monitoring system; 

[0050] FIG. 30 is a schematic diagram of a computer 
interfaced processing mode of utiliZing the EEG electrode 
locator headgear of the invention in an EEG monitoring 
system; and 

[0051] FIGS. 31A and 31B illustrate a schematic diagram 
of a modular real-time processing mode of utiliZing the EEG 
electrode locator headgear of the invention in an EEG 
monitoring system. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0052] The application of EEG monitoring to common 
daily environments for study and monitoring of brain per 
formance during the normal course of daily activities has 
been severely hampered by cumbersome detection and 
recording equipment, and the need for the assistance of a 
technician to set up and monitor the acquisition of data in 
order to obtain high quality data. Simply parting the hair of 
the scalp and preparation of the desired portions of the scalp 
of a subject for proper placement of electrodes has com 
monly required the assistance of a technician. Particularly 
When disposable electrodes are to be applied by a user that 
are not bonded to the scalp of the user to provide an 
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electrode-scalp interface, the proper preparation and place 
ment of an electrode over hair can be critical for obtaining 
high quality signal data. 

[0053] As is illustrated in the draWings, the invention is 
embodied in an electroencephalograph (EEG) electrode 
locator headgear that is portable and comfortable, and alloWs 
a user to locate and apply disposable EEG electrodes accu 
rately according to the International 10/20 System Without 
technical assistance, to alloW the acquisition of high quality 
EEG signals. Referring to FIG. 1, the EEG electrode locator 
headgear 10 includes a plurality of EEG electrode locators 
12 for receiving EEG electrodes for accurate positioning on 
the scalp of a user. The electrode locators each include a 
holloW tubular base 14 adapted to receive an EEG electrode 
plunger 16 and EEG electrode 17, as illustrated in FIGS. 4 
and 6, and has an annular ?ange 18 extending from an upper 
edge 20 of the holloW tubular base. A plurality of electrodes 
are preferably provided, and are adapted to be seated in the 
corresponding plurality of electrode locators, respectively, 
by an interference or snap ?t With the electrode locators, or 
by an interference or snap ?t With a plunger assembly to be 
inserted in the electrode locators, as is further explained 
beloW. The annular ?ange typically includes a plurality of 
slots 22 for receiving a plurality of locator straps 24 that are 
currently preferably formed of elasticiZed fabric, in order to 
assist in biasing the electrode locators toWard the scalp of the 
user, but non-elastic straps, such as fabric or nylon, for 
example, may also be suitable. 

[0054] In a presently preferred embodiment, the holloW 
tubular base of the electrode locator includes an electrical 
conductor such as a conductor strip 26, shoWn in FIG. 4, 
adapted to be electrically connected to an EEG electrode, 
inserted in the holloW tubular base via a plunger assembly, 
or directly, as Will be further explained beloW. Alternatively, 
the electrode locator can be made of an electrically conduc 
tive metal. The electrical conductor of the holloW tubular 
base is preferably adapted to be connected, such as by a 
cable 27 connectable to an electrically conductive connector 
29 electrically connected to the electrode locators, to an 
EEG monitor 28 Which is preferably a portable EEG monitor 
for ambulatory use, such as the portable EEG monitor 
disclosed in provisional application No. 60/114,528, ?led 
Dec. 31, 1998, and non-provisional application No. 09/345, 
046 ?led Jun. 30, 1999, Which are incorporated herein by 
reference in their entirety. In a presently preferred embodi 
ment, three EEG electrode locators are provided that are 
adapted to be positioned at the top central (CZ), parietal (P2), 
and occipital (OZ) positions relative to the scalp of a user, 
although alternatively additional or feWer electrode locators 
may also be provided in the headgear for locating EEG 
electrodes according to the International 10/20 system. 

[0055] In a presently preferred embodiment, as is best seen 
in FIGS. 1 and 2, the EEG electrode locator headgear 
advantageously includes a front pad of material 30, having 
a ?rst end 31 and a second end 32. The front pad of material 
is adapted to extend across a user’s forehead to provide a 
secure footing for the EEG electrode locator headgear. The 
front pad of material is preferably made of a non-elastic 
electrically conductive fabric material, such as fabric con 
taining silver or other metallic, electrically conductive 
threads, for example. A front visor or bill 34 is preferably 
attached to the front pad of material. Abase strap assembly 
36 is also provided, having a ?rst anterior end 38 connected 
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to the ?rst end of the front pad of material, and a second 
anterior end being connected at the ?rst anterior end 38, and 
the second elastic edge strap 42b being connected at the 
second anterior end 39 of the front pad of material, and 
adjustably connected together at the posterior end 40. The 
plurality of locator straps preferably form a netWork of 
locator straps connected to the front pad of material, the base 
strap assembly, and to the plurality of EEG electrode loca 
tors for accurately positioning the plurality of EEG electrode 
locators positioned relative to the scalp of a user. The 
plurality of locator straps are preferably made of elastic 
material, such that the locator straps bias the plurality of 
electrode locators With a biasing pressure toWard the user’s 
scalp, and thereby bias the electrodes inserted into the 
electrode locators toWard the user’s scalp, to provide a stable 
electrode-scalp interface capable of producing a high signal 
quality. 
[0056] In another presently preferred embodiment illus 
trated in FIG. 8, the base strap assembly includes an 
occipital locator device 44 adapted to be seated on a region 
of the user’s scalp over the user’s occipital bone. The base 
strap assembly ?rst and second elastic edge straps are thus 
preferably connected at one end to the front pad of material, 
and adjustably connected at the other end to the occipital 
locator device, Which is currently preferably a ring, such as 
a D ring, for example, having a plurality of feet 46 adapted 
to be positioned over the user’s occipital bone. 

[0057] In another preferred aspect of the EEG electrode 
locator headgear, an anterior locator strap 50 is connected to 
the front pad of material, With a free end 52 adapted to be 
positioned over the user’s nasium to con?rm accurate place 
ment of the electrode locators. 

[0058] The EEG electrodes are preferably of the type that 
are disposable, and as is illustrated in FIGS. 3, 4 and 6, are 
adapted to be seated in the plurality of electrode locators, 
respectively. In a presently preferred embodiment, a plunger 
assembly 54 is also provided that is adapted be used for 
preparation of the scalp of the user for placement of the 
disposable electrodes, and is adapted to cooperate With the 
plurality of electrode locators. In one presently preferred 
embodiment, the plunger assembly includes a holloW tubu 
lar base 56 having an upper portion 58 and a loWer portion 
60, and a plunger 62 adapted to be received in the holloW 
tubular base. The upper portion of the plunger assembly 
tubular base preferably can be seated in the electrode loca 
tors by interference or snap ?t, although a slot and groove 
interlocking assembly may alternatively be provided for 
seating the plunger assembly tubular base in the electrode 
locators. The loWer portion of the holloW tubular base 
advantageously includes a plurality of ?exible, resilient 
?ngers 64 having distal ends 66 biased to come together at 
a common distal central location 68, and that can be spread 
by the plunger 62 in order to part the hair of the scalp of the 
user. As can be seen in FIG. 4, the plunger and electrode 
may also be used for spreading the ?exible, resilient ?ngers 
of the tubular base of the plunger assembly. In a presently 
preferred aspect, the spreadable ?ngers are formed of a 
plastic, such as a thermoplastic that can be readily molded, 
for example. The plunger assembly holloW tubular base 
preferably includes an electrical conductor such as the 
electrical conductor strip 26 adapted to be electrically con 
nected betWeen an electrode inserted in the holloW tubular 
base and a corresponding electrical conductor of one of the 
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electrode locators for conducting EEG signals from the 
electrodes to the EEG monitor 28. The distal ?exible, 
resilient ?ngers of the plunger holloW tubular base can be 
spread by insertion of an electrode through the plunger 
holloW tubular base, so that the plunger assembly can be 
used to simultaneously part the hair by spreading of the 
distal ?ngers of the plunger holloW tubular base, seat the 
disposable electrode, and optionally also abrade the scalp of 
the user at the intended location of the electrode, such as by 
manually tWisting the holloW tubular base to rub the distal 
ends of the distal ?ngers against the scalp of the user. 

[0059] In another presently preferred alternate embodi 
ment illustrated in FIGS. 5 and 6, the plunger can be 
provided With an external helical rib 72, and the holloW 
tubular base can be provided With a corresponding internal 
groove 74 for receiving and guiding the external helical rib 
of the plunger as the plunger and electrode are inserted in the 
holloW tubular base of the plunger assembly, to provide a 
predetermined turning and torque to the plunger as it is 
inserted. 

[0060] Referring to FIGS. 9 to 17, in another presently 
preferred embodiment, the invention provides for an EEG 
electrode locator headgear 110 having a cap portion 111 With 
a plurality of EEG electrode locators 112 for receiving EEG 
electrodes for accurate positioning on the scalp of a user. An 
outer cap shell 114 that can be made of cotton, Wool or other 
fabric, for example, or the like, may be ?tted over and 
connectable to the cap portion by one or more fasteners such 
as an electrically conductive connector 113, or other similar 
fasteners such as snaps, hook and loop fasteners 109, 
buttons, or the like, to protect and conceal the EEG electrode 
locators. The outer cap shell may also include electromag 
netic shielding, as Will be described farther beloW, Which is 
to be electrically connected through the electrically conduc 
tive connector to the front pad of material that also serves as 
an electrical ground. The electrode locators each have a 
tubular opening 115 adapted to receive an EEG electrode 
116, as is illustrated in FIGS. 12, 16 and 17. As is shoWn in 
FIG. 12, the EEG electrode locators each include a plurality 
of slots 122 for receiving locator straps 124 that are currently 
preferably formed of elasticiZed fabric, in order to assist in 
biasing the electrode locators toWard the scalp of the user, 
but non-elastic straps, such as fabric or nylon, for example, 
may also be suitable. Although a single locator strap is 
illustrated in FIG. 9 for locating each of the EEG electrode 
locators, additional locator straps may also be attached to the 
EEG electrode locators as is illustrated in FIG. 12. 

[0061] In this embodiment, the EEG electrodes are pref 
erably adapted to be connected for electrical communication 
by radio frequency (RF) transmission With an EEG monitor, 
Which is preferably a portable EEG monitor for ambulatory 
use, as Will be further explained beloW. Three EEG electrode 
locators are preferably provided that are adapted to be 
positioned at the top central (CZ), parietal (P2), and occipital 
(OZ) positions relative to the scalp of a user, although 
alternatively additional or feWer electrode locators may also 
be provided in the headgear for locating EEG electrodes 
according to the International 10/20 system. 

[0062] Referring to FIGS. 9 to 12, the base strap assembly 
130 of the EEG electrode locator headgear includes a front 
pad of material 132, having ?rst and second ends 133, 134, 
adapted to extend across a user’s forehead to provide a 
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secure footing and electrical ground for the EEG electrode 
locator headgear on the user’s forehead. The front pad of 
material is preferably made of a non-elastic electrically 
conductive fabric material, as described above. A front visor 
or bill 136 is preferably attached to the front pad of material. 
The base strap assembly has a ?rst anterior end 138 con 
nected to the ?rst end of the front pad of material, and a 
second anterior end 139 connected to the second end of the 
front pad of material, and a posterior end 140. Together, the 
front pad of material and the base strap assembly are adapted 
to be secured comfortably around the circumference of the 
user’s head, and the base strap assembly is adjustable. The 
base strap preferably comprises a pair of adjustable elastic 
edge straps, With the ?rst elastic edge strap 142a connected 
at the ?rst anterior end 138, and the second elastic edge strap 
142b being connected at the second anterior end 139 of the 
front pad of material, and adjustably connected together at 
the posterior end 140. As is illustrated in FIGS. 9 and 10, 
the base strap assembly includes an occipital locator device 
144 adapted to be seated on a region of the user’s scalp over 
the user’s occipital bone. The base strap assembly ?rst and 
second elastic edge straps are thus preferably connected at 
one end to the front pad of material, and adjustably con 
nected at the other end to the occipital locator device, Which 
in another currently preferred embodiment comprises an 
annular ring having a plurality of feet 145 adapted to be 
positioned around and over the user’s occipital bone. 

[0063] As is illustrated in FIGS. 9 to 11, a stretch mesh cap 
146 of elastic, fabric material may also be provided in 
addition to, or as an alternative to, the locator straps, 
connected to the front pad of material, the base strap 
assembly, and to the plurality of EEG electrode locators for 
accurately positioning the plurality of EEG electrode loca 
tors relative to the scalp of a user. The stretch mesh and 
locator straps are preferably made of elastic material, in 
order to bias the electrode locators and electrodes With a 
doWnWard biasing pressure toWard the user’s scalp, to 
provide a stable electrode-scalp interface capable of produc 
ing a high signal quality. 

[0064] Referring to FIGS. 12 to 17, the EEG electrodes are 
preferably of the type that are disposable, and are adapted to 
be seated in the electrode locators. In this embodiment, each 
of the EEG electrodes include a plunger assembly 148 With 
a generally cylindrical plunger member 150 having an upper 
portion 152 and a loWer portion 154. The plunger assembly 
may also include a cap 156 connected to the upper portion 
of the plunger member. As is illustrated in FIG. 12, the 
plunger assembly is adapted to be received in a circuit board 
base member 158 mounted on or in an electrode locator and 
having a plurality of spring loaded detents 159 and electri 
cally conductive spring connectors 160. The cylindrical 
plunger member preferably has a plurality of grooves or 
ratchet strips 161 for engagement With the corresponding 
spring loaded detents in the circuit board member for seating 
the plunger assembly tubular base in the electrode locators. 

[0065] The loWer portion of the plunger preferably 
includes an electrically conductive spreader member 162 
having a plurality of ?exible, resilient ?ngers 164 having 
distal ends 166 biased to come together at a common distal 
central location 168, and that can be spread by the applica 
tion of doWnWard force of the plunger assembly against a 
user’s scalp in order to part the hair of the scalp of the user. 
The spreader member also includes an electrically conduc 












