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ABSTRACT 0F THE DISCLOSURE 

A therapeutic pad according to the present disclosure 
comprises a ?eld-producing means for producing an 
alternating magnetic ?eld and a metal armature adjacent 
to the ?eld-producing means for producing vibrations 
when the ?eld-producing means produces such alternating 
magnetic ?eld. The armature has a plurality of ?exible 
leaves, each of said leaves having a base about which it 
may bend, and at least two of the bases being non 
parallel. An optional feature resides in the use of a half 
Wave recti?er in series with the ?eld-producing means 
for reducing the average power dissipation. Another 
optional feature resides in the use of a heating coil in 
connection with the vibrating armature to heat the pad. 

This invention relates to a therapeutic pad. 
An object of the present invention is to provide a 

therapeutic pad capable of selectively producing heat 
and/ or vibration. 
Another object of the present invention is to provide 

a therapeutic pad with an armature which vibrates in an 
alternating magnetic ?eld, which armature is designed 
to obtain the maximum vibration from the magnetic ?eld. 
An optional and desirable object of the present inven 

tion is to provide a therapeutic pad with a heating means 
for producing therapeutic heat and means for selectively 
heating the therapeutic pad at a rapid rate to its thera 
peutic temperature. 

Another optional and desirable object of the present 
invention is to provide a vibratory therapeutic pad, having 
an electriaclly energizable vibration-producing means, 
with a half-wave recti?er in series with said vibration 
producing means. The recti?er reduces the power dissi 
pated by the vibration-producing means while the vibra 
tory force remains unaffected. 
The present invention generally comprises a thera 

peutic pad having a plurality of conductive coils adapted 
to produce vibrations when energized with alternating 
current. A heating coil is provided for deriving and 
maintaining temperatures of therapeutic value, and means 
is provided for selectively operating the conductive coils 
and/ or the heating coil. 

According to a desirable form of the invention, a plu 
rality of heating coils are provided, and means is pro 
vided for selectively actuating one or more of the heat 
ing coils. 
The above and other features of this invention will be 

fully understood from the following detailed description 
and the accompanying drawings, in which: 
FIG. 1 illustrates a therapeutic pad in accordance 

with the present invention having a heating means and 
a vibratory means; 
FIG. 2 is an illustration of a magnetic coil used in the 

pad of the present invention; 
FIG. 3 is an illustration of an armature used in con 

junction with the present invention; 
FIG. 4 is a cross-sectional view taken along line 4—4 

of FIG. 1 illustrating a clamp used in the present inven 
tion; 
FIG. 5 illustrates a circuit of the present invention; 

and 
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FIG. 6 is a time-temperature graph illustrating the 

thermal properties of a heating coil and vibratory means 
of the present invention. 

In the drawings, there is illustrated a plurality of ser 
ially-connected conductive coils 10, 11, 12, 13 and 14. 
The coils are each stitched (by means not shown) to a 
?exible cloth 15, for example, heavy burlap. The wires 
of each coil are clamped together at several places with 
clamps 16. Although illustrated as serially-connected, it 
is understood that coils 10-14 may be connected in par 
allel. The coils may take on any desirable con?guration, 
such as rectangular, eliptical or circular and may be placed 
in any desirable array, such as side-by-side, one over an 
other, or nested. The coils illustrated in FIG. 2 are sub 
stantially rectangular in shape and each consists of ap 
proximately 50 to 500 turns of wire. The coils are of 
such dimension as to permit a nesting array. 

Referring to FIG. 4, clamp 16 comprises an upper and 
lower section 60 and '61 respectively, secured together by 
tape 62 or other banding means. Sections 60 and ‘61 are 
preferably constructed with hard steel. Hard steel is pref 
erable because it provides a high thermal transfer from 
coils 10-14 to the surface of the therapeutic pad, and it 
does not appreciably affect the magnetic ?eld. Secured 
Within the clamp and surrounding coils 10-14 is a 
wrappnig ‘63 of cellular plastic foam. Wrapping 63 pro 
vides the dual purpose of insulating clamp 16 from the 
coil and providing sufficient friction to prevent the clamp 
from movement along the winding. 

In close proximity to coils 10-14 is a pliable steel 
armature 17, preferably in the form of a Maltese cross. 
A suitable cloth 18 is spaced between coils 10-14 and 
armature 17. An aerated non-conductive foam pad 19 
is placed over armature 17 for contact with the user or 
patient. Cloth 18 and pad 19 may be fastened together 
to form a pillow containing armature 17. 
Clamps 16 provide a Surface upon which the armature 

pillow may rest. This surface, best illustrated in FIG. 2, 
provides several functions. First, the surface provides a 
space between the coils and the tips 47a of the armature 
into which the armature tips are free to vibrate. Second, 
the surface provides a high thermal path between the 
coils and armature 17 so that heat may be transferred 
from the coils to the armature. In prior systems, the 
armatures have had to rely on the surface area of the 
coils for heat transfer, which surface area was usually 
quite small because one wire of the coil protruded above 
the other wires thereby creating a surface area of the 
size of one wire. The surface provided by clamps 16 
provides a substantial surface for induction of heat into 
armature 17. Third, the clamps maintain coils 10-14 in 
a spaced relation so that they may vibrate due to mag 
netic induction between them. 

Also stitched to burlap cloth 15 are beating coils 20 
and 21 and thermostatic devices 22 and 23. This arrange 
ment, shown in the upper portion of FIG. 1, is prefer 
ably stitched to the opposite side of burlap cloth 15 from 
coils 10-14. Each of the heating coils is preferably 
spiralized nicrome wire insulated with ?brous asbestos. 
Another armature arrangement may be placed over the 
heating coil arrangement so that burlap cloth 15 and its 
attached heating and magnetic coils are sandwiched be 
tween the two armatures. Since the armatures are highly 
?exible and the coils are mounted on burlap cloth, the 
therapeutic pad is highly ?exible and may be wrapped 
around the body of the user into any desirable con?gura 
tion. ' 

Referring to FIGS. 1 and 5, heating coil 20 is con 
nected by lead 24 to a terminal 25. The other end of 
heating coil 20 is connected by lead 26 to thermostatic 
switch 22 which is in turn connected by lead 27 to an 
other thermostatic switch 23. Thermostatic switch 23 is 
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connected by lead 28 to terminal 29 and by lead 30 to 
one end of heating coil 21. The other end of heating coil 
21 is connected by lead 31 to a third thermostatic switch 
44. Thermostatic switch 44 is connected to a fourth ther 
mostatic switch 45, which is in turn connected by lead 
46 to coil 10. Lead 32 connects the last of the serially 
connected coils 10—14 to terminal 33. 

Referring particularly to FIG. 5, the circuit diagram 
illustrates a ganged four-position two-pole switch 34 
having wipers 35 and 36. Wipers 35 and 36 are connected 
together and to one side of plug 37 by lead 38. Plug 37 
is adapted to be connected to a source of ordinary house 
current of 115 volts, 60 cycles AC. The ?rst position of 
the wipers is open-circuited to provide an OFF position. 
The third and fourth positions of wiper 35 are connected 
together and to terminal 25 by lead 39. The second and 
third positions of wiper 36 are connected together and 
to one side of diode 40 by lead 41. The other side of 
diode 40 is connected to terminal 33 by lead 42. Terminal 
29 is connected by lead 43 to the other side of plug 37. 

Normally-closed thermostatic switch 23 may be ad 
justed to open at approximately 150° F., and is in?uenced 
by the temperature induced from heating coils 20 and 
21 and the vibratory coils 10—14. Normally-closed ther 
mostatic switch 22 may be adjusted to open at a tem 
perature slightly greater than 150° F. Thermostatic switch 
23 thus controls the high temperature limit of the thera 
peutic pad and switch 22 operates in the event of failure 
of switch 23. Normally-closed thermostatic switch 44 
may be adjusted to open at approximately 180° F., and 
is influenced predominantly by the heat from vibratory 
coils 10-14. Normally-closed thermostatic switch 45 may 
be adjusted to open at a temperature slightly greater than 
180° F. and operates in the event of failure of switch 44. 

Referring now to the operation of the therapeutic pad, 
and particularly to FIGS. 2 and 3, the force induced by 
the magnetic ?eld of coils 10 through 14 into the other 
coils and into armature 17 is determined by the equation 

where F is the force induced in the X direction (out of 
the plane of FIGS. 2 and 3), I is the current in coils 10 
through 14, and dL/dx is the rate of change of induct 
ance with the movement in the X direction of arma 
ture 17. 
From the above force equation, force will be greatest 

if the geometry of armature 17 is such as to give a large 
dL/dx. Since coils 10-14 preferably have a rectangular 

, con?guration as indicated in FIG. 2 and a current direc 
tion indicated by I, the resulting magnetic ?eld is in the 
direction indicated by H. Thus, the most effective arma 
ture design would be one which provides maximum move 
ment in a direction perpendicular to the most possible 
lines of magnetic ?ux. 
The Maltese cross design of armature 17 indicated 

in FIG. 3 conforms to the magnetic ?eld of coils 10 
through 14 and allows simultaneous bending of leaves 47 
and tips 47a about both the major and minor axes 48 
and 49, respectively. Two leaves have bases 48a aligned 
in parallel with axis 48 and two leaves have bases 49a 
aligned in parallel with axis 49. The bases of the leaves 
are connected, as illustrated in FIG. 3. 
Diode 40 provides half-wave recti?cation of the sine 

wave current available from the source of house cur 
rent. The current through coils 10 through 14 is half 
wave recti?ed A.C. having a frequency of 60 cycles per 
second. The fundamental frequency of the vibratory force 
is therefore 60 cycles per second and armature 17 may 
be physically constructed to be tuned to this frequency. 
The armature therefore represents a simple harmonic 
oscillator capable of vibrating at or at less than 60 cycles 
per second. 

Coils 10-14 tend to vibrate due to magnetic attraction 
in the magnetic ?eld. Therefore, although armature 17 is 
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4 
desirable, the pad may be constructed without an arma 
ture, and vibration will be provided by movement of coils 
10-14. Clamps 16 maintain coils 10-14 in spaced rela 
tion so that the coils are free to vibrate. Further, with 
current ?owing in the wires of coils 10-14, a temperature 
rise occurs in the coils which may be transferred to the 
surface of the pad. Without armature 17, the pad be 
comes even more flexible and may be distorted into any 
desirable con?guration. 
The present invention also provides a simple but ef 

fective method for reducing the power dissipation of 
vibratory coils 10 through 14 while maintaining the force 
on armature 17 suf?ciently high. 

It can be shown that for a therapeutic pad of ?xed 
geometry, the power dissipation is proportional to UN’, 
where N is the number of turns of wire in a coil. It can 
likewise be shown that the maximum force available 
from the magnetic ?eld is proportional to l/N'e’. Thus, 
the force available would appear to be proportional to 
the power dissipation. However, since the peak vibratory 
force is proportional to the maximum power rather than 
the average power, a half-wave recti?er, such as diode 
40, reduces the average power in half and the peak power 
is unaffected. The dissipated power is therefore reduced 
by one-half by eliminating one side of the input sinusoidal 
current waveform and the peak force remains unaffected. 
The diode reduces the average force by reducing the fre 
quency of vibration to 60 cycles per second. 

Referring now to FIGS. 5 and 6 and particularly to 
the operation of the therapeutic pad, in the OFF or ?rst 
position of switch 34, no current is drawn through the 
windings. In the VIBRATION or second position of 
switch 34, full current flows through heating coil 21 and 
vibratory coils 10-14, thereby energizing the same. Since 
heating coil 21 has a relatively slow heat-producing cap 
ability (when compared to that of coil 20) the tempera 
ture of the therapeutic pad rises slowly due to the heating 
effect provided by heating coil 21 and conductive coils 
10-14. The temperature of the pad slowly rises, following 
a time-temperature curve approximating curve 50 in FIG. 
6, until the temperature reaches 180° F. At that tempera 
ture, thermostatic switch 44 operates to control the tem 
perature at that level. Conductive coils 10-14, 'being ener 
gized, produce vibration in the manner hereinbefore ex 
plained. 

In the VIBRATION AND HEAT, or third position of 
switch 34, the current is divided through two parallel cir 
cuit paths; one path containing heating coil 20, and the 
other path containing the series circuit of heating coil 21 
and conductive coils 10-14. The temperature of the pad 
rises more rapidly when the switch is in the VIBRATION 
AND HEAT position due to the combined heating effect 
of heating coils 20 and 21 and conductive coils 10-14. 
The temperature of the pad rises rapidly, following a 
time-temperature curve approximating curve 52 in FIG. 
6, until the temperature reaches 150° F. Thermostatic 
switch 23 operates at 150° F. to control the current 
through heating coil 20. The temperature of the pad con 
tinues to rise over 150° F. due to heating coil 21 and 
the temperature produced by coils 10—14, but the tem 
perature rise is more slowly than before. The temperature 
rise approximates the upper portion of curve 52 in FIG. 
6 until the temperature reaches 180° F. Thermostatic 
switch 44 then operates to control the temperature at 
180° F. Since conductive coils 10-14 are energized, coils 
10-14 produce vibration in the manner heretofore ex 
plained. 

In the HEAT, or fourth position of switch 34, full cur 
rent ?ows through heating coil, 20, thereby energizing 
the same. Heating coil 20, when operating independently 
of heating coil 21 and conductive coils 10-14, rapidly 
heats the pad, following a time~temperature curve approxi 
mating curve 51 in FIG. 6, until the temperature reaches 
150° F. At that temperature, thermostatic switch 23 op 
erates to control the temperature at that level. Since con 
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ductive coils 10-14 are not energized, no noticeable vibra 
tion is produced. 
The present invention provides a therapeutic pad cap 

able of selectively producing heat and/or vibrations. The 
pad produces a maximum of vibratory force with a mini 
mum of power dissipation, and may include an armature 
designed to obtain the maximum vibration from the mag 
netic ?eld. The pad is highly ?exible and may be wrapped 
around areas of the body for maximum comfort. The 
pad is easily fabricated and utilizes a simple, yet effective 
design. 
This invention is not to be limited ‘by the embodiments 

shown in the drawings and described in the description, 
which are given by way of example and not of limitation, 
but only in accordance with the scope of the appended 
claims. 
What is claimed is: 
1. A therapeutic pad comprising: ?eld producing means 

for producing an alternating magnetic ?eld; a metal arma 
ture adjacent to said ?eld producing means for providing 
vibrations when said ?eld producing means produces an 
alternating magnetic ?eld; said armature having a plu 
rality of ?exible leaves, each of said leaves having a base 
about which the leaf may bend, at least two of said bases 
being non-parallel, said leaves being connected at their 
bases. 

2. Apparatus according to claim 1 wherein said means 
for producing an alternating magnetic ?eld comprises a 
plurality of conductive coils. 

3. Apparatus according to claim 2 further including a 
plurality of clamps, each clamp surrounding one of said 
coils at one location on said coil, said clamps providing 
a surface for contact with said armature, and said clamps 
further providing a high thermal transfer between said 
coils and said armature. 

4. Apparatus according to claim 2 wherein said con 
ductive coils are in a rectangular nested array, and where 
in said armature has a substantially rectangular con?gura 
tion having a size approximating the outer boundary of 
the array. 

5. Apparatus according to claim 4 wherein said arma 
ture has four leaves, the bases of two of which leaves are 
perpendicular to the bases of the other two leaves. 

15 

20 

25 

30 

40 

6 
6. Apparatus according to claim 2 further including 

half-wave recti?er means in series with said plurality of 
conductive coils for reducing the average power dissipa 
tion of said plurality of conductive coils. 

7. Apparatus according to claim 2 further including 
a healing coil, and selection means for selectively connect 
ing said heating coil and said conductive coils to a source 
of alternating current. 

8. Apparatus according to claim 2 further including a 
?rst heating coil and a second heating coil; said plurality 
of conductive coils being serially-connected to said second 
heating coil; selection means for selectively connecting 
said ?rst heating coil, said second heating coil and said 
conductive coils to a source of alternating current; and 
thermostatic means capable of disconnecting said source 
of alternating current at a predetermined temperature. 

9. Apparatus according to claim 8 wherein said selec 
tion means is adapted to connect the source of alternating 
current to either (a) said ?rst heating coil, (b) said ?rst 
and second heating coils and said plurality of conductive 
coils, or (c) said second heating coil and said plurality 
of conductive coils. 

10. Apparatus according to claim 9 wherein said con 
ductive coils are in a rectangular nested array and Where 
in said armature has a substantially rectangular con?gura 
tion having a size approximating the outer boundary of 
the array. 

11. Apparatus according to claim 10 wherein said arma 
ture has four leaves, the bases of two of which leaves are 
perpendicular to the bases of the other two leaves. 

12. Apparatus according to claim 1 further including 
a non-conductive pad adjacent said armature. 
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