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ABSTRACT OF THE DISCLOSURE 
For use in a sleep inducing machine, an electrode con 

struction including :a pair of resilient, elliptically shaped 
eye electrodes each having a central opening and each 
being adapted to engage the wearer’s eyelid Without ex 
erting substantial pressure on the eyeball, a frame for 
holding the eye electrodes in place and adapted to be sup 
ported therefrom, the frame having rearward .portions 
extending above the ears and having posterior electrodes 
attached thereto, and means for supplying electrical cur 
rent between the eye electrodes and the posterior elec 
trodes. 

This invention relates generally to electro-somni?c in 
struments and has more particular reference to an im 
proved cranial electrode vconstruction for such instru 
ments. I 

An electro-somni?c instrument is an electrical instru 
ment for inducing sleep. Instruments of this type are well 
known in the art and have been successfully used for a 
number of years in many parts of the world. While the 
exact mechanism of sleep is not understood, the phenom 
en'on of electrical sleep induction has been widely studied 
and the basic techniques required for its successful prac 
tice have been established. Since these basic techniques 
are well understood, it is unnecessary to describe them 
in detail here. Su?’ice it to say that electrical sleep induc 
tion is ‘based on the fact that transmission of a ?uctuat 
ing electrical current of low frequency and amperage 
through certain parts of the human brain tends to induce 
sleep in many persons. To this ‘end, a typical electro 
somni?c instrument is equipped with a low voltage signal 
generator for generating a ?uctuating signal, preferably 
vwith a DC. bias, and electrodes for impressing the output - 
from the signal generator across the head in such manner 
that the resulting current ?o'w between the electrodes 
occurs through the proper portions of the brain to induce 
sleep. The signal frequency, signal level, pulse width, and/ 
or DC. bias level‘may be adjusted, in many instruments, 
to permit-each individual user to obtain the type of signal 
which is most effective in inducing sleep. 

Experiments conducted with electro-somni?c instru 
ments have demonstrated that sleep may be successfully 
induced with many different electrode placements. These 
experiments have further revealed, however, that most 
effective electrical sleep induction occurs, when the cur» 
rent ?ow between the electrodes occurs through the ‘brain 
in the anterior-posterior direction, and more speci?cally, 
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between the ‘eyelids ‘and the regions just behind the ears, '1‘ 
that is the mastoid regions. For this reason many elec 
trorsomni?c instruments are equipped with electrodes 
which are designed to be applied to the eyelids and to the 
mastoid regions. ' 

The. existing electrode devices of this latter variety, 
however, ‘are de?cient in several respects. For example, the 
existing electrode devices tend to be'dit?cult and time 
consuming to put onand take off, awkward and uncom 
fortable to wear, particularly when sleeping, and are 
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of the existing electrode devices are di?icult to adjust and 
frequently have no provision for replacement of the 
body-engaging portions of the devices, whereby the latter 
are objectionable to many persons from the sanitary 
standpoint. In many cases, the electrode devices are also 
complex in construction and otherwise quite costly. It 
is apparent, therefore, that there is a de?nite need for 
an improved electrode device for electro-somni?c in 
struments of the character described. 

It is a general object of this invention to provide such 
an improved electrode device. 
A more speci?c object of the invention is to provide an 

improved electrode device of the character described 
which is relatively simple to put on and take off, com 
fortable to wear, even while sleeping, and which is not 
offensive in appearance. 
Another object of the invention is to provide an im 

proved electrode device of the character described em 
bodying eyelid electrodes which may be replaced after 
each use, thereby to render the device acceptable from 
the sanitary standpoint. 
A further object of the invention is to provide an elec 

trode device of the character described which may be 
quickly and easily adjusted in size. 
A further object of the invention is to provide an elec 

trode device of the character described which is relatively 
simple in construction, economical to ‘manufacture, small 
in size, light-weight, and otherwise ideally suited to its 
intended purposes. 

With these and other objects in view, the invention 
consists in the construction, arrangement, and combina 
tion of the various parts of the invention, whereby the ob 
jects contemplated are attained, as hereinafter set forth, 
pointed out in the appended claims, and illustrated in the 
attached drawings, wherein: 
FIGURE 1 is a perspective view of an electro-somni?c 

instrument equipped with the present cranial electrode 
device; 
FIGURE 2 is an enlarged rear view of the electrode 

device; 
FIGURE 3 is an enlarged section taken on line 3—3 in 

FIGURE 1; _ 

FIGURE 4 is‘a plan view of the electrode device; and 
FIGURE 5 is a perspective view of an eye pad em 

bodied in the electrode device. 
The electro-somni?c instrument 10 illustrated in these 

drawings comprises an electrical power unit 12 and a 
cranial electrode device 14. This invention is concerned 
entirely with the construction of the electrode device and, 
accordingly, the power unit will be described only in 
sufficient detail to enable afull and complete understand 
ing of the invention. With this in mind, the power unit 12 
includes a housing 16 containing an electrical power 
supply or signal generator (not shown) for generating, 
preferably with a DC. ‘bias on the order of 0—2 volts, a 
?uctuating output voltage of low magnitude (on the order 
of 0.0 to 17.0 volts) and low frequency (on the order 
of 0.5 to 150 pulses per second with a pulse width on the 
order of 0.5 ms.—2.5 ms.). Various types of signal gen 
erators may be employed in the power unit. “Housing 16 
has a front control panel 18 mounting control knobs 20 
‘and 22 for adjusting respectively the output frequency 
‘and, signal level of the power unit. An additional control 
knob, not shown, is provided for adjusting pulse width. 
The signal level is indicated by a ‘meter 24 on the control 

_ panel. Also mounted on the control panel is a timer 26 
which may be preset to turn off the power unit after a 
preselected interval of time. A mode selector knob 28 is 
provided on the panel for turning the instrument on and 
off, connecting the meter 24 to the instrument battery for 
indicating the state of charge of the battery, and for 
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selectively connecting the timer 26 into and removing the 
timer from the power supply circuit of the instrument, 
thereby to permit either continuous or timed operation 
of the instrument. 

lectrode device 14 of this invention comprises a frame 
30 which resembles and is adapted to be worn in a manner 
similar to a pair of eyeglasses. According to the preferred 
practice of the invention, this electrode frame is con 
structed of sheet metal and is fabricated by a simple 
stamping and forming operation. As will appear from‘ a 
later description, however, the frame may be constructed 
of other materials and by other fabricating operations. 
Electrode frame 30 includes a curved anterior part 32 
having two generally elliptical portions 34 joined by an 
intervening bridge portion 36. These frame portions de 
?ne therebetween a recess 38. At the ends of the anterior 
frame part 32 are curved, rearwardly extending bows 49. 
If desired, the electrode frame may comprise a one-piece 
structure in which case, the bows will be integrally joined 
to the anterior frame part. Preferably, however, the bows 
are constructed separately from the frame part and are 
adjustably secured to the latter part to accommodate 
adjustment of the electrode frame to persons of different 
cranial dimensions. It is apparent that the bows may be 
adjustably secured to the anterior frame part in various 
ways. In the drawings, for example, frame part 32 has 
terminal rearwardly directed extensions 42 with trans 
verse tabs 44 which are bent about the forward ends of 
the bows 40 in such a way as to frictionally secure the 
bows to the frame extensions. The bows may thereby be t 
adjusted relative to the anterior frame part 32 to vary 
the effective length of the bows. 
At the rear side of the anterior frame part 32 is an 

anterior electrode 46. This electrode is shown to comprise 
a metal stamping including generally elliptical portions 
48 which are generally centered relative to the elliptical 
portions 34 of the frame part 32 and an intervening 
connecting bridge portion 50 which is aligned with the 
bridge portion 36 of the frame part. Disposed between 
the electrode 46 and the frame part 32 is an electrical 
insulator 52 which is similar in outline to, but somewhat 
larger than the electrode. The electrode and insulator 
are secured to the frame part by rivets 54. These rivets 
are electrically insulated from the frame part. Electrode 
46 and insulator 52 have recesses 56 and 58, respectively, 
aligned with the recess 38 in the frame part 32. For 
reasons which will appear presently, the insulator recess 
58 is preferably made slightly narrower than the recess 
38 in the anterior frame part, as shown, so that the edges 
of the insulator which bound the sides of the insulator 
recess project inwardly a short distance beyond the edges 
of the anterior frame part which bound the side edges 
of the recess 38 in the frame part. 
Mounted on the rear extremities of the bows 40 are a 

pair of posterior electrodes 60. These latter electrodes are 
located on the inner sides of the bows and are secured 
to the bows in a convenient way. In the drawings, for 
example, each electrode 60 has a central stem 62 which 
extends through an opening in its adjacent bow and is 
secured in the opening by a cross pin 64 which may be 
removed to permit replacement of the electrode. These 
posterior electrodes are electrically connected to the elec 
trode frame 30. 
The cranial electrode device 14 is electrically con 

nected to the output of the power unit 12 by a pair of 
leads 66 and 68. Lead 66 is attached directly to'the 
electrode frame 30 and is thereby electrically connected 
through the frame to the posterior electrodes 60. Lead 
68 is attached to the anterior electrode 46 and is elec 
trically insulated from the electrode frame. It is apparent 
therefore, the ?uctuating output voltage from the power 
unit 12 is impressed between the anterior electrode 46 
and the two posterior electrodes 60. In the event the out 
put signal has a DC ‘bias component, the negative ter 
minal of the power unit is connected to the anterior 
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4 
electrode 46 and the positive terminal is connected to 
the posterior electrodes 60. 
The electrode device 14 is designed to be worn in the 

manner shown in the drawings so as to impress the out 
put of the power unit 12 between the eyelids and the 
mastoid regions directly behind the ears. To this end, the 
electrode device is so shaped and proportioned that when 
the device is worn, as shown, the elliptical portions 49 
of the anterior electrode 46 overlie the eyes, which are 
closed, and the posterior electrodes 60 engage the mastoid 
regions. If desired, the anterior electrode 46 may directly 
engage the eyelids of the wearer. This direct contact 
of the anterior electrode with the wearer’s eyes, however, 
is undesirable for two reasons. First, it has been found, 
by experiment that the pressure of the rigid electrode 
against the eyes tends to distort the vision of the wearer 
for a short period of time after the electrode device is re 
moved. Secondly, from a sanitary standpoint, it is prefer 
able that the surfaces of the electrode device which en 
gage the eyelids of the wearer be replaceable so as to 
avoid the transmission of eye and skin infections from one 
wearer to the next. To this end, the electrode device 14 
illustrated in the drawings is equipped with resilient eye 
pads 78 which may be constructed of foam plastic or 
other resiliently compliant material. These eye pads in 
clude electrically conductive outer and inner surfaces 
72 and 74 for engaging, respectively, the anterior elec 
trode 46 and the eyelids of the wearer and a conductor 
76 connecting the surfaces 72, 74. The eye pads may be 
provided with their conductive surfaces in various ways. 
Preferably, however, these conductive surfaces are fur 
nished ‘by thin metallic foil which is adhesively bonded 
or otherwise secured to the pads. Similarly, the conduc 
tor 76 of each pad may comprise a foil strip which is 
electrically joined, in any convenient way, to the inner 
‘and the outer foils. 
At this point, therefore, it is apparent that when the 

electrode device 14 is worn, the eye pads 70 are interposed 
between the anterior electrode 46 and the closed eyelids 
of the wearer, thereby to establish electrically conductive 
paths ‘between the latter electrode and the eyelids without 
direct contact of the electrode with the eyelids. The re 
silient pressure of these eye pads against the eyelids avoids 
distortion of the wearer’s vision as would occur if the rigid 
anterior electrode 46 directly contacted the eyelids. Also, 
the eye pads ‘may be replaced after each use, thus elimi 
nating the possibility of transmitting eye and skin infec 
tions from one user to the next. The bows 40 of the elec 
trode device are adjusted so that the posterior electrodes 
60 engage the mastoid regions of the wearer just behind 
‘the ears, as shown in the drawings. Accordingly, activa 
tion of the power unit 12, with the electrode device 14 
placed on the wearer’s head, as described, impresses the 
output voltage of the power unit across the wearer’s head 
in the anterior-posterior direction and results in a cur 
rent ?ow between the wearer’s eyelids and his mastoid 
regions. As discussed earlier, experiments have demon 
strated that this current ?ow occurs through the brain 
in such manner as to induce sleep in most individuals. 
The frequency and magnitude of the current flow are 
adjusted by the knobs 20 and 22 on the control panel, 
as required to optimize the sleep inducing effect of the 
current. Preferably, the areas of the skin contacted by 
the electrode surfaces of the electrode device 14 are 
coated with an electrically conductive cosmetic com 
pound, various types of which are commercially avail 
able on the market, thereby to reduce the electrical resist 
ance between the electrode surfaces and the skin. The 
contacting surfaces of the anterior electrode 46 and the eye 
pads 70 are also coated with this compound in order to 
provide a temporary bond and reduce the electrical re 
sistance therebetween. 
.While the present electrode device 14 has been dis 

closed herein as having a stamped metal frame 30 it is 
apparent that this frame may comprise other materials 
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and may be fabricated in other ways. For example, the 
frame may :be molded of plastic. In this case, of course, 
the electrical lead 68 must be directly connected to the 
posterior electrodes 60, rather than being indirectly con 
nected to these electrodes through the metallic frame, 
as described above. 
While the invention has herein been shown and de- p' 

scribed in what is presently conceived to be its most 
practical and preferred embodiment, it is to be recognized 
that departures may be made therefrom within the scope 
of the invention, which is not to be limited to the details 
disclosed herein, but is to ‘be accorded the full scope of 
the claim so as to embrace any and all equivalent devices. 
Having described the invention, what is claimed as new 

in support of Letters Patent is: 
1. In a sleep inducing ‘machine, an eye electrode includ 

ing a generally elliptically shaped resilient foam plastic 
pad having a central opening therethrough and having a 
radial cross-section which is of generally rectangular 
con?guration when not under compression; a pair of thin 
metallic foil sheets secured to the parallel ?at outer 
surfaces of said pad; means engaging an outer one of said 
metallic foil sheets for supplying electrical current there 
to and at the same time adapted to physically support said 
plastic pad with the inner one of said foil sheets being 
adapted to engage the wearer’s eyelid; and electrically 
conductive means interconnecting said metallic foil sheets 
together; said electrode being of such size as to support 
ingly engage the wearer’s eyelid around the periphery of 
his eye without applying substantial pressure to the eye 
ball. 

2. In a sleep inducing machine, the combination com 
prising: 

a pair of posterior electrodes adapted to engage the 
head in the region of the ears; 

a pair of resilient, essentially elliptically shaped eye 
electrodes, each having a central opening and being 
adapted to engage the wearer’s eyelid about the pe 
riphery of a respective one of the eyes without ap 
plying substantial pressure to the eyeball; 

each of said eye electrodes including a resilient foam 
plastic pad having a radial cross section which is gen 
erally rectangular when not subjected to compres 
sive forces, a pair of thin sheets of metallic foil se 
cured to the parallel outer surfaces of said plastic 
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pad, and electrically conductive means connected 
between said metallic foil sheets; 

frame means secured to all of said electrodes for main 
taining same in conductive engagement with the 
wearer’s head, said eye electrodes being operative to 
support the forward portion of said frame means; 

and means for supplying electrical current bet-ween said 
eye electrodes and said posterior electrodes. 

3. In a sleep inducing machine, the combination com 
prising: 

a pair of posterior electrodes adapted to engage the 
head in the region of the ears; 

a pair of resilient, essentially elliptically shaped eye 
electrodes, each having a central opening and being 
adapted to engage the wearer’s eyelid about the 
periphery of a respective one of the eyes without ap 
plying substantial pressure to the eyeball; 

frame means secured to all of said electrodes for main 
taining same in conductive engagement with the 
wearer’s head, said eye electrodes being operative 
to support the forward portion of said frame means; 

and means for supplying electrical current between 
said eye electrodes and said posterior electrodes; 

said frame means including a rigid metal electrode in 
the form of a sheet having two generally elliptically 
shaped portions and a ‘bridge portion therebetween, 
said eye electrodes being secured to said elliptically 
shaped portions; a resilient electrical insulating pad 
disposed forwardly of said metal sheet and over 
lapping all the peripheral edges thereof; and a for 
ward frame portion formed from a rigid metal sheet 
having two generally elliptically shaped portions 
which are larger than corresponding portions of 
said pad and from which said pad is supported. 
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