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FACIAL STIMULATING APPATUS HAVING 
SEQUENTIALLY ENERGIZED ELECTRODES 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

Certain features of the apparatus shown in the pres 
ent application have been disclosed and claimed in 
prior applications Ser. No. 104,609 ?led .Ian. 7, 1971 
on “Apparatus for Facil Stimulation” by Donald E. 
Barker, now US. Pat. No. 3,709,228 issued Jan. 9, 
1973 and Ser. No. 137,547 ?led Apr. 26, 1971 on 
“Method for Adjusting Facial Stimulator to Fit Differ 
ent Facial Contours” by Donald E. Barker, now aban 
doned and in US. Pat. No. 3,620,219 issued Nov. 16, 
1971 to Donald E. Barker on “Facial Nerve 
Stimulator.” 

BACKGROUND OF THE INVENTION 
This invention relates to improved apparatus for 

electrically stimulating a person’s facial nerves and 
muscles to improve the appearance of the face. 
Various different types of devices have been pro 

posed in the past for delivering electrical energy to dif 
ferent portions of a user’s face through a series of elec 
trode structures. The current delivered to the elec 
trodes has in some cases been supplied in the form of 
a series or train of high frequency pulses, either in alter 
nating current or pulsed unidirectional form. Some 
types of equipment have utilized a series of intermittent 
trains of such pulses, with rest periods between succes 
sive pulse trains to allow the particular muscle being 
treated to temporarily return to an unex'cited condi 
tion. After such a series of intermittent pulse trains 
have been fed to one set of electrodes, usually for a pe 
riod of several minutes, the apparatus is switched to a 
changed condition in which a series of intermittent 
pulse trains are delivered to a second set of electrodes, 
for a second period of several minutes, etc., until the 
entire face has been treated in this manner. 

SUMMARY OF THE INVENTION 
The present invention provides a unique energizing 

system which enables completion of an entire facial 
treatment cycle in a considerably shorter period of time 

' than has been possible with prior arrangements of the 
above discussed type. As a result, there is less inconve 
nience to the user, and less wear and tear on the ener 
gizing circuitry. 
These and other advantageous results are attained in 

unique manner by providing an energizing and timing 
circuit which supplies high frequency pulse trains to the 
different electrode structures of a facial stimulating 
unit in staggered relation, and speci?cally in a manner 
delivering the pulse trains to each pair of electrodes 
during the rest periods for the other electrodes, that is, 
between two successive pulse trains to another pair of 
electrodes. The high frequency pulses for all of the dif 
ferent electrode pairs may be supplied by a common 
oscillator, which may be switched to deliver its output 
to the different electrode pairs sequentially, so that for 
a ?rst short interval a train of pulses is fed to a ?rst of 
the electrode pairs, following which the oscillator is 
switched to deliver a second train of pulses to a second 
pair of electrodes, while the ?rst electrodes are in a rest 
period. After that second period, the oscillator may be 
automatically switched to deliver a third train of pulses 
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2 
to a third pair of electrodes, while both the ?rst and 
second electrodes are resting, etc., and all in an opti 
mum pattern repeating many times through a large 
number of cycles. This automatic switching from one 
pair of electrodes to another may be controlled by a 
second oscillator, producing pulses which repeat at a 
frequency much lower than that of the ?rst mentioned 
oscillator. The second oscillator may actuate a ring 
counter or the like to switch the counter and the elec 
trodes between successive conditions in response to the 
pulses from the second source. It is contemplated that 
certain features of this control circuitry may have ap 
plicability to other types of multiplexing apparatus as 
well as the facial stimulating equipment herein dis 

' closed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other features and objects of the in 
vention will be better understood from the following 
detailed description of the typical embodiment illus 
trated in the accompanying drawings, in which: 
FIG. 1 is a front view of a facial stimulating device 

constructed in accordance with the invention; 
FIG. 2 is an enlarged section taken essentially on line 

2—2 of FIG. 1, and showing one of the electrode as 
semblies of the device; 
FIG. 3 is a presently preferred solid state electronic 

circuit for supplying electrical pulses to the face con 
tacting electrodes of the FIG. 1 device; and 
FIG. 4 is a diagrammatic representation of the stag 

gered relation between the pulse trains which are fed 
to the different electrodes. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT I 

In FIG. 1, l have shown at 10 an electrical facial stim 
ulator including a frame 11 which is worn on the face 
of the user and which carries a number of electrode 
structures l2, l3, 14, 15, 16, and 17 energized by 
power from a small battery operated power source 18 
including a small case 19 containing a battery 20 and 
the circuitry shown schematically in FIG. 3. Frame 11 
may be of a type worn in a manner similar to a pair of 
spectacles, and specifically may have a front frame ele 
ment or section 21 extending across the front of the 
face and having a portion 22 resting on the bridge of 
the user’s nose. Connected to opposite ends of the for 
ward portion 21, frame 11 may have two ear sections 
or “temples” 23 and 24, which extend rearwardly at 
the sides of the face and rest on and hook over the 
user’s ears. The electrode structures 12, 13, 14, 15, 16, 
and 17 may be mounted to the side section 23 and 24 
of the frame by six mounting wires 25, connected at 

' ?rst ends to the frame and at opposite free ends to the 
electrode structures, and adapted to be deformed to 
different conditions for placing the electrodes in opti 
mum relationship with respect to the facial contours of 
a particular user of the device. These wires 25 remain 
by their own stiffness in any set position until further 
deformed. Insulated electrical wires extend from the 
electrodes along mounting wires 25 and within down 
wardly extending multiple conductor cables 26 to the 
control box 18 for connection to the circuitry in the 
manner illustrated in FIG. 3. 

Preferably, the two upper electrode structures 12 and 
15 and the two lower electrode structures 16 and 17 
are all single electrodes, connected to and energized by 
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the secondary of output transformer 27 in box 18. Elec 
trode structure 14, on the other hand, may be a double 
electrode, as seen in FIG‘. 2, having an electrically insu 
lative body 28 carrying two spaced metal electrodes 29 
and 30 for contacting the user’s face at two spaced lo 
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cations and connected to the secondary coil of a sec- . 

ond output transformer 31. Similarly, the electrode 
structure 15 may be a, double electrode, having an insu 
lative body 32 and two metal electrodes 33 and 34 con- ' 
nected to opposite sides of the output coil of a third 
transformer 35. Variable resistors 36, 37, and 38 act as 
amplitude controls for varying the amplitude of the. 
electrical pulses fed from the transformers to the vari 
ous electrodes. These amplitude controls are adjusted 
by knobs or other manually actuated regulating ele 
ments provided on control box 18 and represented at 
36’, 37', and 38’ respectively in FIG. 1. 

All of the circuitry shown in FIG. 3 with the excep 
tion of the electrodes themselves is contained within 
the small control box 18 connected by cable 26 to the 
electrodes. The main power from battery 20 to the dif 
ferent portions of the FIG. 3 circuitry is controlled by 
an on-off switch 39, actuable by a manually operated 
toggle lever or other operating element 39’ in FIG. 1. 
Different functional sections of the FIG. 3 circuit have 
been enclosed within different broken line boxes, to fa 
cilitate an understanding of the circuit, with these sec~ 
tions including a ?rst oscillator 40 for producing high 
frequency pulses, an ampli?er 41, a time generator or 
second oscillator 42, a ring counter 43, and a solid state 
isolation switching circuit 44. Oscillator 40 may be of 
the blocking oscillator type, acting to produce in the 
output coil of its feed-back transformer 45 a series of 
very short duration pulses having the wave form repre 
sented at 46 in the upper portion of FIG. 3. These 
pulses desirably have a duration t, which is only a very 
small fraction of the total cycle interval :2 between cor 
responding portions of two successive pulses. Prefera 
bly, the pulse duration [1 is about 50 microseconds, 
while the interval 12 is many times that length, and pref~ 
erably approximately 5,000 microseconds. These 
pulses are generated by blocking oscillator 40 in known 
manner, by the illustrated circuitry which renders tran 
sistor 47 alternately conductive and nonconductive, 
with the bias of the transistor and the frequency and 
pulse duration being controlled by the RC time con 
stant of a resistor 48 and capacitor 49 connected into 
the base circuit to the transistor, and a resistor 50 and 
capacitor 51 connected between the midpoint on the 
primary side of transformer 45 and the emitter of the 
transistor. 
The pulses thus developed by blocking oscillator 40 

are ampli?ed by transistor 53 of pulse ampli?er 41, and 
are supplied to the primary coil of a transformer 54 
whose secondary coil supplies pulses at the same fre 
quency to isolation switching circuit 44, for delivery se 
quentially to the various output electrodes. In this con 
nection, it is noted that where the word “pulse” is uti 
lized in the present disclosure without other limitation, 
it is contemplated that this term is to include alternat 
ing current “pulses’” as well as direct current pulses. 
The time generator or second oscillator 42 produces 

in its output line 55 a series of square wave pulses as 
represented at 56 in FIG. 3, having a one-half duty cy 
cle. That is, the period between successive pulses in this 
square wave form at 56 is desirably exactly equal to the 
duration of the individual pulses themselves. To pro 
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4.. 
'duce this output, the time generator 42 may include an 
initial oscillator proper 47 acting to produce the saw 
tooth wave form represented at 58 in an output line 59. 
This oscillator 57 includes a transistor'59, which is al 
ternately conductive and noncondu'ctive at a frequency 
dependent upon the RC constant of a‘resistor 60 and 
capacitor 61. A diode 62 functions to provide a low re 
sistance charge path for the capacitor 61 in the charge 
cycle and a high resistance path for discharge so as to 
hold the transistor base at a positive charge effectively 
increasing the circuit RC time constant by the beta of 
the transistor 59. - ' 

The output signal from the oscillator proper is fed 
through line 59 to the gate of a uni-junction transistor 
63, connected in series with two resistors 64 and 65 be 
tween the positive and negative sides of power supply 
battery 20, with the output signal from the ?eld effect 
transistor being taken beyond a resistor 66 in a line 67 
and producing a series of square wave pulses as repre 
sented at 68. This square wave signal, with a one-half 
duty cycle, is delivered to the base of an amplifying 
transistor 69, whose collector is connected to the posi-v 
tive side of the power source through a resistor 70, to 
amplify and invert the square wave 68 to the form rep 
resented at 56. g 

This square wave output is delivered through line 55 
to ring counter 43, which may include a series of silicon 
controlled switches (SCS’s) 71, 72, and 73. The anodes 
of these silicon controlled switches are all connected in 
parallel to line 55, to receive the square wave input 
pulses, while the cathodes are all connected ‘to the neg 
ative side of the power source. The anode gates are 
connected through resistors 74, 75, and 76 to the posi 
tive side of the power source, and the cathode gates are 
connected through resistors 77, 78, and 79 to the nega 
tive side of the power source. The anode gate of SCS 
71 is also connected to the cathode gate of the next 
successive SCS 72 through a capacitor 80,‘ and similar 
capacitors 81 and 82 connect the other anode and 
cathode gates in the same manner as illustrated. A low 
pass noise and transient capacitor 83 is connected be 
tween line 55 and the negative side of the power 
source, to ?lter out high frequencies from the line 55. 

At any particular time during operation of the cir~ 
cuitry, only one of the three SCS’s 71, 72, or 73 is con 
ducting, while the other two SCS’s are in nonconduct 
ing condition. Each successive pulse 56 in line 55 turns 
off the SCS which was previously conducting, and turns 
on the next successive one,__so that output signals are 
provided successively in lines 84, 85, and 86 connected 
to the different SCS’s in a constantly repeating se 
quence timed by the input pulses 56 on line 55. More 
speci?cally, when SCS 71 for example is conducting, 
current ?ows through the resistor 74 and SCS 71 from 
the positive side of the power source to its negative side 
in a manner producing a relatively low voltage at the 
point 87 by virtue of the IR drop across resistor 74. The 
other two SCS’s are not conducting in this condition, 
and the potential at points 88 and 89 is therefore rela 
tively high and substantially at the value of the positive 
side of the power source. When the counter is in this 
condition, the next successive pulse on line 55 acts by 
virtue of the connection of the cathode gate of SCS 72 
to the low potential point 87 through capacitor 80 to 
turn SCS 72 on, while the higher potential at the oath 
ode gate of the SCS 73 prevents that SCS from being 
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turned on. Also, SCS 71 is turned off by the signal cou 
pled from capacitor 82. Similarly, the next successive 
pulse 56 on line 55 turns the third SCS 73 on, and turns 
SCS 72 off; and the following pulse turns SCS 73 off 
and SCS 71 back on again to the condition assumed at 
the beginning of this discussion. 
The output signals on lines 84, 85,and 86 act through 

three isolation and amplifying transistors 90, 91, and 92 
to control the ?ow of current from the secondary side 
of transformer 54 through the collector circuits 93, 94, 
and 95 of these transistors 90, 91 and 92, respectively. 
In particular, assume, for example, the condition in 
which SCS 71 of the ring counter is conducting, and the 
point 87 is at low potential. That low potential at point 
87 turns transistor 90 on, so that current can flow from 
line 96 through a biasing resistor 97, decoupling resis 
tor 98, and line 93, and then from the collector of tran 
sistor 90 to its emitter to line 84, and then through SCS 
71 to the negative side of the power source. When this 
current flows, the drop across resistor 97 biases the 
base of an associated transistor 99 to a value rendering 
that transistor also conductive, from its emitter to its 
collector, to pass the high frequency pulses in line 96 
to the primary side of transformer 35, to thus energize 
the electrodes 33 and 34 of structure 15. Two addi 
tional transistors 100 and 101 are connected to trans 
formers 27 and 31, respectively, and to transistors 91, 
and 92, respectively, in the same manner that transistor 
99 is connected to transformer 35 and transistor 90, 
and with the same type of biasing resistors 102 and 103 
and decoupling resistors 104 and 105 as are provided 
at 97 and 98 in conjunction with the two ?rst discussed 
transistors. In the assumed condition in which a low po 
tential signal is present on line 84 but not on lines 85 
and 86, the higher potentials on the latter two lines 
maintain transistors 91 and 92 in their off condition, 
and similarly maintain transistors 100 and 101 in their 
off conditions, so that the high frequency pulse train in 
line 96 is delivered only to the electrode'structure l5, 
and not to the electrodes 12, 13, l4, 176, or 17. When 
the next successive pulse 56 arrives at the ring counter, 
the point 87 and line 84 return to a higher potential 
condition, and the line 85 moves to a lower potential 
condition, with this signal acting to turn on transistors 
91 and 100, and to turn off transistors 90 and 99, so 
that the pulse train theretofore being delivered to elec 
trodes 33 and 34 ceases insofar as those electrodes are 
concerned, and the high frequency pulses in line 96 are 
thereafter delivered through transformer 27 to the 
electrodes 12, 13, 16, and 17. After another timed in 
terval, the next successive pulse 56 reaches the ring 
counter, and switches the apparatus to a condition in 
which electrode structure 14 is energized by a train of 
pulses from transformer 54, while the other two groups 
of electrodes are de-energized. Similarly, the next pulse 
56 in line 55 turns off electrode structure 14, and turns 
on structure 15, to supply the next successive train of 
pulses thereto, etc. 
Referring now to FIG. 4, this staggering of the vari 

ous pulse trains is illustrated diagrammatically in that 
?gure. Commencing with the vertical line designated 
“O-Time" in that ?gure, a‘ ?rst series or train of high 
frequency pulses is represented at 46a, and delivered to 
electrode structure 15 which contacts the left side of 
the user’s face in FIG. 1. The next successive pulse 
train 46b is delivered to electrodes 12, 13, 16, and 17, 
and the next successive pulse train 46c is delivered to 

6 
electrode structure 14. The cycle then repeats to de 
liver the next pulse train 46d to electrode structure 15, 
the following pulse train 46e to electrodes l2, 13, 16, 
and 17, etc., through a large number of repeating cy 
cles continuing so long as the main control switch 39 
is turned on. Thus, each of the electrode pairs is ener 
gized with a series of intermittent pulse trains, with rest 
periods between those intermittent pulse trains, as, for 

' example, at 106 in FIG. 4, and with the pulse trains for 
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the different electrodes staggered so that each pulse 
train is delivered to a particular set of electrodes during 
the rest periods for the other two sets of electrodes. In 
this'way, each set of muscles associated with the differ 
ent electrodes is actuated for a short interval and then 
released, and then actuated again and released again, 
in optimum exercising and toning relation; and the rest 
intervals between such energizations for one set of 
electrodes are not wasted but rather are utilized as the 
active or energizing periods for the other sets of elec 
trodes, all in a manner achieving a'complete face exer 
cising cycle in an overall period much shorter than if 
the individual intermittent pulse trains were not pro 
vided in this staggered relation. 
While three sets of electrodes have been illustrated 

in the typical arrangement shown in the drawings, and 
are preferred for most purposes, it will be apparent that 
the number of sets of electrodes may be extended to 
any desired number, by increasing the number of SCS 
switches in the ring counter, and by correspondingly 
increasing the number of associated isolation switching 
circuits and amplitude control circuits. 
For best results, it is preferred that each of thepulse 

trains 46a, 46b, 46c, etc. have a total duration not over 
a few seconds, preferably not over about 5 seconds, 
and optimally between about one-fourth of a second 
and 2 seconds (typically about one second as assumed 
in FIG. 4). Similarly, it is preferred that the rest period 
between successive pulse trains to a particular set of 
electrodes have a duration not over a few seconds, 
preferably not over about 10 seconds, and optimally 
between about one-half of a second and 4 seconds. As 
a result, the pulse trains to a particular set of elec 
trodes, and the intermediate rest periods between suc 
cessive pulse trains to the particular set of electrodes, 
repeat several times per minute, desirably at least about 
four times and for best results between about 10 and 80 
times, optimally about 20 times. 
Each of the pulse trains should include a large num 

ber of individual pulses, desirably at least about 50 
pulses, repeating at a frequency corresponding to many 
cycles per second, say about 200 cycles per second. To 
achieve this result, the frequency of oscillator 40 (i.e. 
the frequency of the pulses in each pulse train) should 
be many times as great as, desirably at least about 50 
times as great as, the frequency of oscillator 57 (i.e., 
the frequency at which the electrode energization is 
changed from one set of electrodes to the next set). 
A capacitor 110 may be connected across the battery 

20 as a DC. power supply filter to suppress transients 
and prevent unwanted coupling of signals between the 
different circuits. 
To assure completeness of the present disclosure, the 

various electrical components of the circuit of FIG. 3 
may,’ in the presently preferred form of the invention, 
have the following values. 
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Battery‘ZO 
Resistors 36, 37, 

9 volts 

and 38 O-SK potentiometers 5 
Transistor 47 Type 2N3906 
Resistor 48 51K 
Capacitor 49 l microfarad 
Resistor 50 100K 
Capacitor 5] l microfarad 
Resistor 52 1.0K 
Transistor 53 Type 258405 10 
Transformer 54 3.2 ohms primary~ 

500 ohmssecondary 
Transformer 45 3.2 ohms primary~ 

500 ohms secondary 
Transistor 59 2N3906 
Resistor 60 33K 
Capacitor 6l % to L0 microfarad ' 
Transistor 63 2N2646 I5 
Resistor 64 470 ohms 
Resistor 65 100 ohms 
Transistor 69 2N3646 
Resistor 70 4.7K 
S05 71, 72, and 73 Type 3N84 
Resistors 74, 75, 
and 76 68K 20 
Resistors 77, 78, 
and 79 - > 5lK 

Capacitors K0, 8], 
and 82, .002 
Capacitor 83 .02 
Transistors ‘)0, ‘)l. 
and 92 Type 2N5S50 25 
Resistors 97, I02, 
and I03 lOK 
Resistors 98, I04, 
and I05 33K 
Resistors 99, l0(), 
and I01 Type 2N5400 
Transformers 27, 3 l, 30 
and 35 l to l 
Capacitor 1 l0 l25 microfarads 

While a certain speci?c embodiment of the present 
invention has been disclosed as typical, the invention is 35 
of course not limited to this particular form, but rather 
is applicable broadly to all such variations as fall within 
the scope of the appended claims. - 

l claim: 

1. in facial stimulating apparatus including a plurality 40 
of electrode means to be positioned near and stimulate 
different facial nerves respectively, the combination 
with said electrode means of: 

a ?rst oscillator producing ?rst pulses at a relatively 
high frequency to be delivered to and energize said 45 
electrode means, said ?rst pulses being of very 
short duration with intervals between successive 
pulses much longer than the pulses themselves; 

a second oscillator producing control pulses at a fre 
quency much lower than the frequency of said ?rst 50 
pulses; 

a ring counter connected to said second oscillator for 
actuation thereby and including a series of semi 
conductor switches actuable between conducting 
and non-conducting states, ‘and circuit means re- 55 
sponsive to said control pulses to actuate said 
switches successively to a predetermined one of 
said states in a sequence repeating through many 
cycles; 

a plurality of additional semiconductor switches con- 60 

65 

8 
nected between said ?rst oscillator and said differ 
ent electrode means respectively and each actuable 
between a conducting state for delivering a train of 
said ?rst pulses from the ?rst oscillator to a corre 
sponding one of said electrode means and a non 
conducting state blocking off such pulses; and 

circuit means connecting said additional switches to 
said switches of the ring counter respectively for 
control thereby in a relation to simultaneously,‘ in 
response to the same‘ control pulse from said sec 
ond oscillator, commence conduction of said first 
pulses through one of said additional switches to 

- the corresponding electrode means and at the same 
time terminate conduction through a preceding 
one of said additional switches to the preceding 
electrode means, _ 

said second oscillator having a frequency causing 
each of said additional switches, on each actuation, 
to pass to the corresponding electrode means a 
pulse train consisting of many of said ?rst pulses 
but continuing for not more than a few seconds. 

2. The combination as recited in claim 1, including 
a plurality of transformers connected between said ad 
ditional semiconductor switches and said electrode 
means respectively. ' ' 

3. The combination as recited in claim 
said ?rst oscillator is a blocking oscillator. 

4. The combination as recited in claim 1, in which 
said switches of the ring counter are silicon controlled 
switches, and said additional switches are transistors. 

5. The combination as recited in claim 1, in which 
said switches of the ring counter are silicon controlled 
switches, and said additional switches are transistors, 
there being a plurality of driver transistors connected 
between said silicon controlled switches and said addi 
tional switches, respectively. , 

6. The combination as recited in claim 1, in which 
said second oscillator has a frequency giving said indi 
vidual trains of pulses a duration in time between about 
one fourth of a second and 2 seconds. 

1, in which 

7. The combination as recited in claim 1, in which ' 
said switches of the ring counter are silicon controlled 
switches, and said additional switches are transistors, 
there being a plurality of driver transistors connected 
between said silicon controlled switches and said addi 
tional switches respectively, an ampli?er for amplifying 
the output of said ?rst oscillator, a transformer be 
tween said ampli?er and said additional switches, a plu 

. rality of additional transformers connected between 
said additional switches and said electrode means re 
spectively, and a plurality of adjustable attenuating 
means between said additional transformers and their 
respective electrode means operable to separately and 
controllably vary the intensity of the pulse trains deliv 
ered to the different electrode means, said ?rst oscilla 
tor being a blocking oscillator,- and said second oscilla 
tor having a frequency giving said individual trains of 
pulses a duration in time between about one fourth of 
a second and 2 seconds. 

* * * =l< * 


