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12 Claims . ( CI . 128 – 421 ) 

My invention relates to electrotherapeutic ap - shall operate on standard household supply or 
paratus , and particularly to means of this char - other electric lines . 
acter for effecting muscular treatments with the Another object of the invention is to utilize 
concomitant benefits thereof . means , such as non - electrical , reciprocable , or 
Ordinary electric light current , such as gen thermo - responsive means , or a device other than 8 

erally available in homes , if passed through a an electric motor of the rotatable type , for op 
muscle , causes a vigorous muscular contraction , erating electrotherapeutic apparatus to vary the 
even with a current value of as small as four or voltage and / or current charges employed in 
five milliamperes . However , such treatment has treating a patient . 

10 little effect in promoting growth and vigor of the With such objects in view , as well as other 10 
muscle and especially if , as ordinarily available , advantages which may be incident to a utiliza 
it is applied suddenly and directly . In such case , tion of the improvement the invention comprises 
disagreeable shock is felt by the patient , the value the parts and combinations thereof hereinafter 
of the treatment is reduced or destroyed , and set forth and claimed , with the understanding 

15 continuance of the treatment is discouraged . that the several necessary elements may be varied 10 
To be effective for the desired purposes , the in proportion , arrangement and texture , with 

current should be gradually built up from a mini out departing from the nature and scope of the 
mum to a maximum selected to suit any given invention . 
patient or condition , and as gradually reduced , in · In order to make the invention more clearly 
repeated , rhythmic cycles , whereby to produce understood , means are shown in the accompany - 20 
slowly alternating periods of contraction and re ing drawings for carrying the same into practical 
laxation of the muscles . By such treatment , cir effect , without limiting the improvements in their 
culation of the blood is stimulated and the muscle useful applications to the particular constructions 
developed and strengthened in a natural way . which , for the purpose of explanation , are made 
Among the benefits of such treatment are the the subject of illustration . 25 

relief of muscular pains , the exercise of muscles Figure 1 is a view , partially in top plan , and 
in cases of infantile paralysis , massaging , muscles partially taken along the line 1 - 1 of Fig . 2 , of an 
of broken limbs during the convalescing period , electrotherapeutic device constructed in accord 

go relieving constipation by increasing the action ance with the invention ; certain circuit con 
ductors being omitted ; of the peristaltic muscles , removing excess fat . . 30 

through increased circulation , and beneficial re Fig . 2 is & view partially in side elevation , and 
sults in numerous other cases . taken partially along the line 242 of Fig . 1 ; 

An object of my invention is to avoid the above Fig . 3 is a sectional view , taken substantially 
or mentioned disadvantages , and to permit the along the line 3 3 of Fig . 1 ; 

rhythmic application of electrical charges of only Fig . 4 is a diagram of the apparatus of Figs . 1 35 
sufficient value to produce effective results in each and 2 , and of the circuit conductors and elec 
particular case and in apparatus that may be trodes associated therewith ; showing the parts 
used safely by the general public , as well as the as related at one stage of operation ; 

un medical profession . Fig . 5 shows the parts of Fig . 4 as related at 
Another object of the invention is to provide another stage of operation ; 

electrotherapeutic apparatus that shall not re Fig . 6 is a diagram similar to Fig . 4 of a modi 
quire an electric motor or its appurtenant ele - fied form of the invention , illustrating the parts 
ments and that shall be accordingly simpler , less as related in a corresponding stage of operation ; 

as expensive , less likely to get out of order , and that Fig . 7 illustrates the parts of Fig . 6 , as related 
shall encourage and extend the use of such ap during a stage of operation corresponding to that 30 
paratus . of Fig . 5 . 
Another object of the invention is to utilize the Fig . 8 is a plan view , with the top cover broken 

principle of space effect , such as electromagnetic away , of a modified form of apparatus embodying 
50 induction , whereby to simplify and reduce the my invention ; 

cost of the apparatus , to more effectively sepa - Fig . 9 is a diagrammatic showing of choke coil 
rate the primary source of energy from the pa and associated circuits which may be used to elim 
tient , and to obtain other advantages . inate possibilities of sudden distress to the pa 
Another object of the invention is to provide tient ; 

66 apparatus of the above - indicated character that Fig . 10 is a fragmentary view of the electro - 65 

45 



30 

2 , 226 , 014 
magnet showing an application of the arrange - the bimetallic strip is completed through a signal 
ment of Fig . 9 ; device , such as a lamp or other electro - responsive 

Fig . 11 is a modification of the circuit of Fig . 4 means , to the other primary circuit terminal . 
showing the use of a potentiometer ; and The spring , a section thereof , or an element 

Fig . 12 is a curve of voltage changes approxi disposed thereon , beyond the contact member from 
mately as they occur in the apparatus shown . the fixed end of the spring , may be constructed of 

In exemplary apparatus for practicing the in non - magnetic material opposite the poles of a 
vention , a device such as an electromagnet in permanent or other magnet , and provided on its 
cluding a primary element or coil is associated side toward the bimetallic strip , away from the 

10 with , or connected to , & source of electromotive permanent magnet , with an armature for the 10 
force , which may be a standard alternating permanent magnet . Thus , the armature is at 
current circuit , or a direct - current circuit ren tracted to the permanent magnet . Thus , the ar 
dered pulsating or alternating by converting mature is attracted to the permanent magnet 
means , such as a vibrator . The element or coil through the non - magnetic element to prevent 
is associated with a laminated iron core , sticking of the armature to the poles of the per - 15 
mounted on & main base , and connected to the manent magnet . 
source , as through terminals , binding posts or ments on the spring are provided to limit the 
clips , also on the base with the electromagnet , to movement of the bimetallic strip relative to the 
which coil & secondary element or winding is spring . One of these elements , on the side of the 

20 inductively and movably related . armature nearer the fixed end of the spring , may 20 
The secondary winding is moved by non - elec be in the form of a pin projecting laterally to the 

trical means , such as a thermo - responsive bimetal flat side of the spring toward the near side of the 
lic strip fixed at one end to a post on a normally bimetallic strip . The other element , beyond the 
stationary support or sub - base that is movably permanent magnet armature on the spring toward 

25 mounted on the main base . The strip carries the the free end of the spring , may be on the order 25 
above referred to secondary winding at its other of a hook - like projection extending laterally from 
or free , end opposite a pole of the primary - circuit the spring to a position beyond the far side of the 
electromagnet . bimetallic strip , and having its hook portion 

Alternate heating and cooling of the bimetallic adapted to impinge against this far side . 
strip , causes oscillatory or reciprocable movement The distance laterally of the spring and the 30 
of the secondary winding toward and away from bimetallic strip between the points at which the 
the pole of the electromagnet , whereby to induce above - mentioned elements impinge against the 
in the winding slowly rising and slowly falling or bimetallic strip at opposite sides thereof , deter 
pulsating voltage values , as distinguished from mines the operating range of the strip as con 
alternations or reversals of usual frequency with - . trolled by the spring . When the bimetallic strip 38 
out regard to value or rate of rise and fall , as in moves the secondary winding away from the 
the primary coil . primary - circuit electromagnet , the permanent 

In other words , although the voltages in both magnet holds the spring , by cooperation with the 
the primary and secondary circuits may be con permanent - magnet armature , until the strip en 
stantly alternating at the relatively high frequency gages the hook , thereby ensuring quick break of 40 
of the primary circuit , the value of the voltage the contact members controlled by the spring and 
in the secondary circuit is slowly built up from maintaining the resistor energized for a substan 
substantially zero , or a negligible minimum , to a tial period of time to ensure proper gradation of 
maximum selected to suit any given case or the the voltage value to be applied to , and conse 
desires of the patient and slowly reduced to the quently , of the current value to be passed through , 45 
minimum . This cycle of slow rise and fall of the the affected parts of the patient . 
voltage value is automatically and regularly re Upon the return movement of the bimteallic 
peated so long as the apparatus is connected to strip , during the cooling thereof , the strip disen 
the power supply . gages the hook , but the spring remains away from 
The sub - base , mentioned above , supporting the the magnet with the contact members separated 

bimetallic strip and the movable secondary wind - until the thermo strip moves suficiently to press 
ing , also supports an element , such as an elongated against the post and thus to push the spring to a 
spring of the leaf or strip variety fixed at one end position where the armature is attracted forcibly 
on a post near the fixed end of the bimetallic strip by the permanent magnet and held firmly against 
and extending approximately parallel to the latter , its poles . Now the resistor circuit is closed and 
in slightly spaced relation thereto , to a position the parts are in position to automatically repeat 
near the secondary winding by which the bi - the above - mentioned cycle of operations . The 
metallic strip is controlled or limited in movement strength and position of the spring and the attrac 
toward the primary - circuit electromagnet by an tion between the permanent magnet and arma 
adjustable stop on the sub - base . ture are such that the armature remains out of 60 
Heating means for the bimetallic strip may take contact with that magnet until pushed close there 

the form of a resistor wound on the strip over a to by the pressure of the thermostatic strip against 
thin flexible insulating envelope or sleeve and the past . 
grounded at one end to the strip . The other end In one form , an operating member or handle , 

66 of the resistor is connected to one terminal of the movably mounted on the main base , operates , as 65 
primary circuit . through an eccentric or cam , against a spider or 

From the ground connection on the bimetallic the like on the sub - base , whereby the nearest 
strip , the resistor circuit extends through the strip position which the secondary winding is to occupy 
and a conductor to the spring , which at a point with respect to the primary - circuit electromagnet , 
between the ends thereof operates a circuit inter - and thereby the voltage range of the secondary 
rupter or contact making and breaking device in - circuit , may be adjusted to suit the patient , since 
cluding a contact member carried by the spring , it is this position of the secondary winding in 
for cooperation with a contact member station which the highest value of the secondary - circuit 
arily mounted on the sub - base . From the latter voltage is induced . 

75 contact member , the resistor circuit for heating In another form , & potentiometer or rheostat 78 
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2 , 226 , 814 
may be employed in either the primary or second . As viewed in Fig . 1 , the front edge 18 of the 
ary circuit , or like devices may be employed in plate , at the top of the figure , and at the left in 
both circuits , for effecting the above - mentioned Fig . 3 , is disposed a substantial distance from the 
voltage - value adjustment , or other setting of the adjacent parallel edge 19 of the panel 12 to pro 
device . vide a rabbet groove seating edge 18 for the ad - 5 
As set up in the described embodiment , when facent side of the cover 17 , and also to provide a 

the circuit through the heating resistor is closed , ledge or shoulder . 20 outside the cover , on which 
a signal device or lamp indicates this fact by its & terminal board 21 is disposed . Any other dis 
illumination or other manifestation , and opening position of terminals may be provided . The cover 

10 of the circuit is indicated by lack of a signal or is removably mounted in position , as by relatively 10 
illumination of the lamp . long vertical screws 22 at the upper left and lower 

There may be different sets or pairs of elec right hand corners of the cover , as viewed in Fig . 1 , 
trodes of a size , shape and character for selective which have heads over the top of the cover and 
application or use according to different ailments lower end screw threaded portions extending into 

18 to be treated , or different parts of the body to be the base 11 . 
treated , according to any other condition . The terminal board 21 may be an insulating 
For example , one electrode connected to the plate , as of Bakelite composition or the like , or be 

secondary winding circuit may have the form of constructed and arranged otherwise to receive , in 
a plate upon which the patient sits , or otherwise insulated relation thereto , terminal clips , binding 

? 0 applies to his body , and the other electrode may posts or the like . It may be mounted over the 20 
be smaller and formed according to the part or ledge 19 in spaced relation thereto on posts 23 , 
parts of the patient ' s body to which it is to be ap - Fig . 3 , as by screws 24 , Fig . 1 . : 
plied . In the case of treatment of any particular As shown in Fig . 1 , a pair of primary - circuit 
muscle the electrodes are applied near the op - terminal clips 25 and 26 , and a pair of secondary 

25 posite ends of the muscle . circuit terminal clips 27 and 28 are secured to the 25 
In operation , after adjusting the apparatus to terminal board 21 , as by screws 29 . The primary 

suit any given case or condition , as above indi circuit terminal clips 25 and 26 are for connection 
cated , the electrodes are applied to the patient , to a source of electromotive force , such as a stand 
by himself or another , as prescribed or desired , ard electric light alternating - current circuit , or 
and the treatment continued in accordance with to a vibrator or other converting means deriving 30 
desire or direction , during which time , the affected its energy from a direct - current source and 
parts or muscles are subject to the stimulating changing the direct current into alternating or 
effect and natural exercise as set forth . . pulsating current . This connection ( not shown ) . 

In a modified form , generally like that above may be of usual and well - known character . 
35 set forth , the invention , instead of employing a The terminals 25 and 26 , are connected by con - 35 

spring for the purposes indicated , may employ ducting leads 31 and 32 , respectively indicated 
anviliary bimetallic or thermostatic strip , simi - diagrammatically in Figs . 4 and 5 , but not shown 

larly disposed parallel to the main bimetallic strip in Figs . 1 , 2 and 3 , to a primary - circuit coil 33 of 
in spaced relation thereto , but of thinner metal an electromagnet 34 surrounding the middle leg 

40 than the main strip , whereby , when heated by a or pole portion 36 of a laminated iron core 37 . 40 
comparable resistor , it will heat and cool faster Slots 38 , Figs . 1 and 3 , are provided in the bottom 
than the main strip , and consequently oscillate front edge of the cover 17 , through which the con 
or flex to and fro more rapidly than the main ductors 31 and 32 extend to the clips 25 and 26 , 
thermostat . and arranged to permit removal and replacement 

Contact members are so arranged relative to of the cover , without disturbing the connections . 46 
the main and auxiliary bimetallic strips , in this Similar slots 38 are provided for connecting sec 
latter form of the invention , that an effect similar ondary - circuit conductors 41 and 42 , Figs , 4 and 
to that of the apparatus first above indicated is 5 , from the clips 27 and 28 , respectively , to a mov 
obtained . That is , as in the apparatus employing able secondary - circuit winding 43 of relatively 

50 the spring , the heating current is maintained in thin flat rectangular loop form . 50 
the resistor of the main bimetallic strip carrying Conductors 45 and 46 extend away from the 
the secondary - circuit winding longer than if it secondary - circuit clips 27 and 28 to electrodes 
broke its own circuit through contact members 47 and 48 , respectively , indicated diagrammati 
like those on the spring , and the voltage derived cally in Figs . 4 and 5 . As indicated , one of the 

55 by the secondary winding from the primary - cir electrodes , in this instance the electrode 48 , may 55 
cuit electromagnet is more slowly built up and re be in the form of a plate upon which the person 
duced , in accordance with a primary aim of the employing the apparatus sits or otherwise en 
invention . gages a portion of his body , and the electrode 

Referring to Figs . 1 and 2 for a more detailed : 47 may have any shape best adapted for appli 
60 description of the invention in the form first above cation to a particular part of the patient ' s body . 60 

generally outlined , the device may be enclosed in Of course , the electrodes will vary in shape , size 
a small compact cabinet or box 10 comprising a and construction according to the use to be made 
main base 01 including a bottom panel 12 , as of thereof . 
wood or Bakelite composition , and a top plate 14 As better seen in Figs . 1 and 3 , the electromag 

65 of metal , or of insulating material , constituting net core member 37 may be secured to the plate 65 
a raised portion of the panel 12 . The top plate 14 by a nonmagnetic bracket 49 of the Z - profile 
14 may be spaced inwardly slight distances from held to the base , as by screws 51 , and made of 
the end and rear edges of the panel , the latter flat - strap brass or the like , laid over a sheet 52 ' 
shown at the bottom of Fig . 1 and at the right of insulating material between the bracket and 

70 hand side of Fig . 2 , to provide a shallow substan - the core member . 70 
tially rabbet groove 15 , Figs , 2 and 3 in which three An auxiliary or sub - base 55 , in the form of a 
of the edges of a cover 17 of rectangular inverted plate of brass or the like , is pivotally mounted 
cup - shape are seated . The cover may also be of on the main base plate by a single pivot screw or 
thin sheet - like character , as indicated , made of pin 56 , and provided with an insulating spider 57 

75 composition or the like . fixed to the sub - base , as by screws 58 . The spi - 75 

Alo . 
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der 57 , as illustrated , is in the form of a flat the post 71 , fixed to the sub - base 58 , as by a 
plate of substantially U - shape having & closed screw 89 . 
or base end secured to the sub - base 55 by the A non - magnetic leaf spring 90 , of material such 
screws 58 and arms 59 and 60 Fig . 1 , projecting as phosphor bronze , is disposed flat side in a ver 

s from the base . tical plane , fixed to the post 88 , as by screws 81 , 5 
An eccentric disc or cam 62 , between the arms and extending horizontally along the bimetallic 

59 and 60 , is fixed to a vertical shaft 63 having strip 75 in laterally spaced relation thereto , with 
its lower end journaled in the main base , and its the longitudinal center line of the spring substan 
upper end projecting through the top wall of the tially in a horizontal plane with the correspond 

10 cover 17 , and carrying a knob or handle 64 , ing center line of the bimetallic strip . This 10 
Fig . 2 . spring extends to a position near the secondary 
By turning the handle 64 to turn the shaft 63 . circuit winding 43 . 

counterclockwise , as indicated by the arrow on At an intermediate position along the spring , 
the cam 62 in Fig . 1 , the cam engages the spider a contact element or member 93 fixed to the sub 
arm 60 to turn the sub - base 55 clockwise about base 55 cooperates with a contact portion or ele - 15 
its pivot pin 56 , as indicated by an arrow near ment 94 of the spring , whereby the circuit of the 
this pin in Fig . 1 . This movement of the cam , resistor 81 , from its ground end on the bimetallic 
which may be effected by any desired amount , strip , is completed through the spring , the con 
may be , ultimately limited by engagement of a tact elements 93 and 94 , a conductor 95 , a signal 
shoulder 65 on the cam 62 with a stop pin 66 device or lamp 96 , and a conductor 97 to the op - 20 
fixed to the main base plate 14 . posite primary - circuit conductor 31 . The lamp 
Reverse movement , or clockwise movement of 96 may be mounted in an opening in the top of 

the shaft 63 , as viewed in Fig . 1 , engages the the box 17 in a usual insulating socket 98 on a 
cam 62 against the arm 59 of the spider 57 to strap - metal post 100 that is of inverted sub 

25 move the sub - base 55 counterclockwise about its stantially U - shape having laterally extending 25 
pivot pin 56 . The latter movement may be ulti - feet through which screws 101 extend to secure 
mately limited by engagement of a shoulder 67 the post to the main base 11 . 
of the cam 62 with the pin 66 . The contact element 93 may be in the form of 
Both of the above - described movements are for a screw fixed to a short metal strap element 99 

30 adjusting the starting and stopping position of secured to an insulating plate 102 that is secured 30 
movement of the secondary - circuit winding 43 to an angle member 103 fixed , as by a screw 104 , 
relative to the middle leg 36 of the E - shaped to the sub - base 55 . By this structure , the con 
electromagnet core member 31 , and thereby for tact element 93 and the strap 99 are insulated 
setting or determining the maximum voltage from the sub - base . 

35 value induced in the secondary circuit and across A permanent horse - shoe magnet 105 , at a po - 35 
the electrodes 47 and 48 , as will hereinafter more sition longitudinally of the spring 90 between the 
clearly appear . contact element 94 and the free end of the spring 
An non - magnetic strap - metal post 71 of sub next to the winding 43 , is adjustably mounted , as 

stantially L - shape is fixed to the sub - base 55 , by a screw 106 and a washer - like nut 107 , on a 
40 adjacent to the lower left hand corner thereof , as strap metal post 108 secured to the sub - base 55 , 40 

viewed in Fig . 1 , and has fixed thereto adjacent as by screws 109 . This magnet has pole ends 
to the upper end thereof ( Fig . 2 ) a bimetallic 110 adjacent to the near side thereto of the non 
thermostatic strip 75 disposed flat side in a ver magnetic spring , or to a non - magnetic section of 
tical plane , and extending horizontally from the this spring , or a non - magnetic element secured 

45 post 11 toward the secondary - circuit winding 43 to the spring if it be desired to have the spring of 45 
to which it is connected by a non - magnetic strap magnetic metal . 
metal element 76 , as by screws 18 . This strap At the far side of spring 90 , opposite the per 
element 76 , as better indicated in Figs . 1 and 2 , is manent magnet pole ends 110 , a magnetic ar 
return bent about the secondary - circuit winding mature plate or element 112 is secured flat side 

60 43 and is secured on itself , as by screws 79 where against the spring , so that the flux of the magnet 50 
by to fixedly embrace , and securely hold , the must pass through the non - magnetic portion to winding 43 . pass through the armature . This arrangement , 

A stop 77 , secured to the sub - base 55 , engages with the non - magnetic spring portion , or its 
the side of the strap element 76 next to the equivalent , between the permanent mugnet pole 55 electromagnet 34 . ends 110 and the armature 112 , prevents sticking 55 

A resistor 81 , in the form of nichrome wire , is of the armature against the pole ends . 
wound about an insulating envelope or sleeve 82 , A pin 114 , disposed on the spring 90 , between 
which surrounds the bimetallic strip 75 from a the contact element 94 and the permanent mag 
position near the post 11 to a position short of net armature 112 , is fixed to the spring and 
the near end of the strap element 76 . The sleeve projects horizontally , normal to the flat vertical 60 
82 is flexible and of single layer or thin construc - side thereof , to act as a stop for the bimetallic 
tion to avoid interference with fiexing of the strip strip 75 by impinging against the near side of 
75 . The end of the resistor 81 farthest from the the extension strap 76 of the strip . 
post 71 is grounded to the bimetallic strip 75 , as An element 115 , in the form of a hook dis 

05 better seen in the diagrams of Figs . 4 and 5 . posed longitudinally of the spring between the 05 
The other end of the resistor may be connected armature 112 and the free end of the spring , is 
by a conductor 83 through an adjustable rheo fixed to the spring and adapted to project from 
stat . 84 , shown only diagrammatically , and a con the spring over and about the upper edge of the 
ductor 85 to the primary - circuit conductor 32 . strap 76 , so that its outer hook end is opposite 

70 The rheostat 84 is optional equipment , as indi the far side of the strap 76 . 70 cated above . The horizontal distance normal to the flat ver 
In the opposite direction , the circuit of the re - tical sides of the spring and the strap between 

sistor 81 extends from its ground connection on the outer free end of the pin 114 and the outer 
the bimetallic strip 75 through the strip , the post hook end of the hook 115 , determines the distance 

76 il and a conductor 87 to a vertical post 88 , like the bimetallic strip can flex after disengaging the 75 

? 

60 then 
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pin and engaging the hook , and regulates the es in Fig . 5 , and until the bimetallic strip cools 
amplitude of the back and forth movement of sufficiently to return to its starting position . 
the strip . During such return the spring 90 remains prac 

In operation , with the primary circuit of the tically stationary till the bimetallic strip by 
electromagnet 34 having been disconnected from pressure on the post 114 pushes the spring 90 5 
the energy source for suficient period of time towards the permanent magnet 106 and into its 
for the bimetallic strip 75 to become thoroughly field when the magnet suddenly again attracts . 
cool , the parts are related as indicated in Figs . the armature 112 to quickly engage the contact 
1 , 2 , 3 and 4 , with the secondary winding 43 sur elements 93 and 94 to each other . This action . 

10 rounding but not touching , or , frictionally en - properly positions the bimetallic strip 75 and the 10 
gaging , the middle - leg pole portion 36 of the resistor 81 and the lamp 96 so that they are 
electromagnet and in substantially parallel plane energized for the purposes above set forth and 
relation to the plane pole face of this leg . the secondary winding 43 begins again its grad 

This is the position at which , when the primary . ual movement toward the electromagnet as above 
15 circuit is closed , the secondary winding 43 in - described . : 15 

ductively derives its greatest voltage value , so Automatic repetition of the gradually increased 
that , by turning the handle 64 counterclockwise , and decreased voltage values in the secondary 
and consequently , turning the sub - base 55 clock - or electrode circuit is effected so long as the ter 
wise about its pivot pin 56 , as viewed in the fig - minal clips 25 and 26 are connected to the primary 

20 ures , the highest voltage value desired to be im - voltage source . . . 20 
pressed on the muscles between the electrodes with the pin 114 located on the spring 90 at 
47 and 48 , may be adjusted . Turning the sub - . the side of the contact elements 93 and 94 away 
base 55 , as stated , causes the latter to turn with from the fixed end of the spring on the post 88 , 
it all the parts mounted thereon , whereby the pressure of the strap 76 on the pin 114 improves 

25 position at which the secondary winding . 43 the contact between the elements 93 and 94 . 25 
starts to move away from the electromagnet 34 Also , the hook 115 is located between the per 
may be adjusted to suit the patient , or any de manent magnet armature 112 and the free end of 
sired condition . the spring 90 , or substantially at this free end , 

This adjustment may be effected before the so that the pull by the strap 76 on the hook 115 
30 bimetallic strip 75 becomes suficiently heated to will not pull the spring away from the contact 30 

appreciably move the secondary winding , during clement 93 before the armature 112 is separated 
which time also , the fact of energization of the from the permanent magnet 105 . 
apparatus is indicated by the lamp 96 . The ad - : . The stop 77 prevents backward or return move 
justment may also be made , with the apparatus ment of the bimetallic strip 75 beyond the desired 

30 deenergized , from experience with the values re - starting position ; this feature being important 35 
ceived at certain positions of the secondary wind because , when operation of the device is discon 
ing , or by the use of a suitable index ( not shown ) . tinued , the thermostatic strip 75 cools to a lower 
having the values indicated thereon . temperature than its lowest temperature during 
. With the bimetallic strip constructed , as of operation , and thus would fiex farther in the 

40 brass and iron as its components , with the more return direction which would disarrange the ad - 40 
highly expansive side next to the spring 90 , justments of the device . 
upon sufficient heating thereof by the resistor The above arrangement and operation of the 
81 , the strip will begin to flex about its fixed bimetallic strip engaging the hook 115 and the 
end on the post it as a pivot , whereby the sec - combination with the spring 90 , causes the alter 

45 ondary winding starts to move away from the nate periods of heating and cooling of the strip to 45 
electromagnet 34 and thereby the voltage value be substantially longer than if the spring and the 
induced in the winding starts to decrease . magnet were omitted and the contact element 94 

Near the beginning of this movement , the strap mounted on the bimetallic strip for direct move 
extension 76 of the thermostatic strip 75 disen - . ment or control thereby . This action is very im 

50 gages from the pin element 114 on the spring portant in preventing sudden reversals of voltage 50 
90 and starts to move toward the hook element values in the secondary circuit of the winding 43 
115 . After a period of time , in which the bi - and the attached electrodes 41 and 48 , and in 
metallic strip is flexing as stated , and carrying providing voltage - value changes of suficiently 
the secondary winding 43 away from the electro - gradual and rhythmic nature to be of proper 

55 magnet , the strap extension 76 engages the hook benefit to the patient . 55 
element 115 . By reason of the attraction be · Also by obtaining these changes by the space 
tween the permanent magnet 105 and the ar effect set forth , and without the use of an electric 
mature 112 on the spring 90 , flexure of the bi motor of the rotative type , the danger of short 
metallic element is retarded , while suficient force circuit between the primary and secondary cir 

GO is built up against the hook 115 to pull the arma - cuits , and of excessive voltage to the patient , are 60 
ture 112 away from the permanent magnet 105 . substantially eliminated and many other advan 
When the armature pulls away , it does so sud - tages are obtained . 
denly whereby to effect a quick break between Fig . 12 illustrates somewhat the voltage 
the contact elements 93 and 94 . Thereafter changes and periods thereof which occur in the 

65 the bending torque of the spring is imposed secondary coil of the electromagnet , in any of 65 
on the bimetallic strip 75 , which with this added the forms shown in this application . Starting 
load and the time lag in the cooling of the from a point of zero voltage indicated at A , the 
resistor causes the strip to move slightly farther voltage builds up gradually , to a selected , and 
from the electromagnet to a position similar pre - determined maximum , over a period indicated 

70 to that indicated in Fig . 5 , and then to start at B . This maximum voltage is maintained over 70 
flexing back toward starting position . . : a period indicated at C and then the voltage de 
Upon separating the contact elements 93 and creases to a minimum over a period indicated at - 

94 , the circuit of the resistor 81 and the signal D . The minimum voltage is maintained for a 
lamp 96 is broken , and remains broken during brief period indicated at E and then the voltage 

75 the time thereafter that the parts are positioned builds up gradually in a repetition of the cycle 78 
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just described . It will be noted that the period 26a are connected to the source of primary energy , 
of voltage build up B and the period of maximum and the parts are conditioned as indicated in Fig . 
voltage C are about equal , while the period of 6 , current flows from the clip 25a , through the 
decreasing voltage D is about half the duration primary winding 33a , the conductor 97a , the lamp 
of the time of the voltage build up . The dura - 96a , the conductor 128 , the main bimetallic strip 5 
tion of the period of minimum voltage E is less 75a , the resistor 8ia , the flexible conductor 127 , 
than the period of decreasing voltage and the the auxiliary resistor 123 , the conductor 83a , the 
combined periods D and E are less than the period rheostat 84a , the conductor 85a , and the conduc 
of voltage build up B . Both the voltage build tor 32a to the primary - circuit terminal clip 26a . 

10 up and voltage decrease are gradual with , how This circuit causes simultaneous heating of the li 
ever , the difference in gradients just referred to . two heating coils or resistors sla and 123 , whereby 
Referring to Figs . 6 and 7 , in which correspond the main and auxiliary bimetallic strips 75a and 

ing parts are designated by corresponding ref 120 , respectively , heat in unison and start to flex 
erence numerals having the suffix “ a , " the modi downwardly at the right - hand free ends , as viewed 

15 fied form of my invention therein diagrammati in the drawings . 
cally shown , is similar to the form first above However , the auxiliary bimetallic strip , being 
described in structural detail , from which the thinner , heats faster than the main strip 75a , 
structure of the form of Figs . 6 and 7 should be thereby moving faster than the main strip , until understood . its movement is arrested by engagement of the 

20 The main distinction in the modified form of contact member 130 with the stationary contact 26 
apparatus is the means for obtaining increased member 131 . This action short circuits the 
and retarded movement of a main bimetallic strip secondary resistor 123 and prevents overheating 
75a by a secondary bimetallic strip 120 , which of the latter . 
takes the place of the spring 90 . After engagement between the contact mem 

In this form , primary terminal clips 25a and bers 130 and 131 , as indicated in Fig . 7 , the main 25 
26a are similarly connected by conductors 31a bimetallic strip continues its movement until it 
and 32a to a primary electromagnet coil 33a on a engages the flexible contact element 122 , where 
core member 37a of an electromagnet 34a . upon the main heating coil or resistor gla is also 
Secondary - circuit or electrode terminal clips short circuited , and both strips now cool . This 

30 27a and 28a are connected by conductors dla and action causes the strips to move backwardly to - 30 
42a , respectively , to a secondary circuit winding ward the starting position of Fig . 6 , during which , 
43a that is mounted at the free end of the main by reason of movement of the auxiliary strip 120 
bimetallic strip 75a . The latter is mounted on a faster than the movement of the main bimetallic 
post nla that is fixed on a sub - base ( not shown ) strip , contact is maintained between the flexible 

35 similar to the sub - base 55 . The secondary bi - contact element 122 and the main strip 75a un - 35 
metallic strip 120 is fixed at one end to a post 121 til movement of the auxiliary strip 120 is arrested 
to be mounted on the sub - base , and carries a by the stop 126 . 
flexible contact element 122 adjacent to its free The strips 75a and 120 then separate , current 
end for contact with the main bimetallic strip flows in both resistors dla and 123 again , and the 

40 75a . Resistors 8la and 123 are provided on the forward and backward movement described is 
strips 75a and 120 , respectively , for heating the repeated . This cycle continues so long as the same . clips 25a and 26a are connected to the primary In the deenergized condition of the apparatus , voltage source . The stop 125 prevents the main 
the parts are disposed as indicated in Fig . 6 , in bimetallic strip 75a from moving too far in its 
which the secondary winding 43a is closest to the return movement toward the electromagnet 34a . 
electromagnet 34a , the main bimetallic strip 75a In the above - described operation , the second 
is in engagement with a stop 125 and the auxiliary ary winding 43a is alternately slowly moved from 
bimetallic strip 120 is in engagement with a stop and toward the electromagnet 34a , as in the 126 . 

form of the invention first above described , The circuit of the resistors 81a and 123 extends whereby , to similarly affect the electrodes 41 and 50 
from the primary - circuit conductor 31a , through 48 connected to the secondary terminal clips 21a 
a conductor 85a , a rheostat 84a , a conductor 83a , and 28a , respectively , and similarly applied to 
the post 121 , the resistor 123 , a flexible conductor parts of a patient ' s body . 
127 , the resistor 8ia , a ground connection of the Fig . 8 illustrates a further modified form of de 55 
resistor 8la on the strip 75a , through the strip vice embodying my invention wherein the sub 
75a , the post dia , a conductor 128 , a signal device base 55B is stationary , and not movable as in 
or lamp 96a , and a conductor 97a , to the other the other forms . The adjustment of voltage ap 
primary - circuit conductor 32a . A contact mem - plied to the patient is here controlled by a 
ber 130 , carried by the auxiliary bimetallic strip potentiometer 133 the circuit connections of 

00 120 , is connected to the resistor 123 and is which are shown in Fig . 11 . Terminal 134 is 80 
adapted to engage a stationary contact member connected to the circuit extending from one end 
131 that is connected by a conductor 132 to the of the coil 43 to electrode terminal 27 . The mov post 121 , 

able center tap 135 is connected to the electrode 28 
The auxiliary bimetallic strip 120 is of thinner and the third terminal 136 is connected to the other 

metal than the main bimetallic strip 75a and the end of coil 43 . By this arrangement , as will be 63 
resistor 123 is of comparable value to the resistor understood by those in the art , the voltage be 
8ia , or these parts are otherwise constructed , tween electrodes 27 and 28 will depend upon the 
proportioned or related , such that the auxiliary position of the movable top of the potentiometer . 
bimetallic strip 120 heats and cools faster than This method of control has several advantages 

70 the main bimetallic strip 75a . It is desirable to over the movable subbase control of the pre - 7 
have the auxiliary bimetallic strip 120 operate at a viously described forms of my device . 
higher temperature than the main strip 75a , To safeguard the patient from any undue shocks 
which may be obtained by increasing the resist due to any build - up of static voltage , the ar 
ance of the resistor 123 or other means , rangement shown in Figs . 9 and 10 may be pro 

76 In operation , when the terminal clips 25a and vided , although the same arrangement may be 7 

Al 
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applied also to the form shown in Fig . 8 . This pulsating - current electromagnet , a bimetallic 
consists of providing a choke coil 138 through strip fixed adjacent to one end and carrying a 
which secondary coil 43 is short - circuited when winding for inductive relation to the electromag 
the coil is in its outermost position from the net , electrode means for energization by the wind 
electromagnet core 31 . ing , means for heating the strip , a spring parallel 5 
One end of the choke coil 138 is connected to to the strip fixed at one end , a contact member 

contact 139 , mounted on base 11 , and the other on the spring , a cooperating contact member , a 
end thereof is connected to terminal 140 to which circuit through the heating means and the con 
lead wire 42 is also connected . The other lead tact members , a permanent magnet , an arma 

10 wire 41 is connected to terminal 141 which in ture on the spring for the permanent magnet , 10 . 
turn is connected to contact 142 that is carried means for limiting movement of the strip , and 
by coil 43 and cooperates with contact 139 when , means for adjusting the winding relative to the 
the coil 43 is in its outer position . electromagnet . 
As will be understood , the choke coil 138 may 5 . Electrotherapeutic apparatus comprising an 

10 be replaced by a resistor or other - means to ac - electromagnet for connection to a source of pul - 15 
complish the same purpose . sating electromotive force , an electroresponsive 

In either form , the apparatus is greatly simpli - signal device , & bimetallic strip fixed adjacent to 
fied in construction and operation , is rendered one end and carrying adjacent to its other end 
substantially more economical in manufacture a winding for inductive relation to the electro 

20 than former devices , eliminates troubles and magnet , electrodes for energization by the wind - 20 
hazards , operates better on the patient and in ing , a resistor for heating the strip , & spring 
the hands of the patient , and is an improvement paralleling the strip fixed at one end adjacent 
generally in the electrotherapeutic art to which to the fixed end of the strip , a contact member 
it relates . on the spring , a cooperating stationary contact 

26 Although particular forms of the invention member , a circuit from said source through the 25 
have been shown and described , this has been resistor and through the contact . members and 
done by way of example of practical application the signal device back to the source , a stop for 
of the apparatus , which may be changed in vari limiting movement of the strip toward the electro 
ous features to obtain equivalent results , without magnet , a permanent magnet , an armature on 

30 departing from the spirit and scope of the in - . the spring for the permanent magnet , means on 30 
vention , as set forth herein and in the accompany the spring for limiting movement of the strip , 

' ing claims . and means for adjusting the winding relative 
I claim : to the electromagnet . 
1 , Electrotherapeutic apparatus comprising elec 6 . Electrotherapeutic apparatus comprising a 

trode means , means for energizing the electrode base , an electromagnet fixed to the base for con - 35 
means including electroresponsive means em - nection to a source of pulsating electromotive 
bodying a thermo - responsive bimetallic strip fixed force , an electroresponsive signal device , a sup 
adjacent to end end , and means for controlling port movably mounted on the base , a bimetallic 
the circuit of the electroresponsive means and strip fixed adjacent to one end to the support 

40 movement of the strip including a spring parallel and carrying adjacent to its other end a winding 40 
to the strip fixed at one end adjacent to the fixed for inductive relation to the electromagnet , elec 
end of the strip , a contact element carried by the trodes for energization by the winding , electro 
spring , a cooperating contact member , and means responsive means for heating the strip , a spring 
on the spring for limiting movement of the strip parallel to the strip fixed to the support adjacent 

45 relative thereto . to one end adjacent to the fixed end of the strip , 45 
2 . Electrotherapeutic apparatus comprising a contact member on the spring , a cooperating 

electrode means , means for energizing the elec contact member on the base , a circuit from said 
trode means including electroresponsive means source through said heating means and through 
embodying a thermoresponsive bimetallic strip said contact members and the signal device back 

30 fixed adjacent to one end , and means for con to the source , a stop on the base for limiting 50 
trolling the circuit of the electroresponsive means movement of the winding toward the electromag 
and movement of the strip including a spring net , a permanent magnet on the base , an arma 
parallel to the strip fixed adjacent to one end ture on the spring for the permanent magnet , 
adjacent to the fixed end of the strip , & con means carried by the spring for limiting move 

05 tact member carried by the spring , & cooperat - ment of the strip in opposite directions , and an 55 
ing contact member , a magnet between the con operating member movably mounted on the base 
tact members and the free end of the spring , an for moving the support to adjust the winding 
armature on the spring opposite , and for co - relative to the electromagnet . 
operation with the magnet , a member carried 7 . Electrotherapeutic apparatus comprising & 

60 by the spring between the armature and contact base , an electromagnet including a coil fixed to 60 
members thereon for limiting movement of the the base , a pair of primary terminals on the base 
strip in its contracting movement , and a member connected to the coil for connection to a source 
carried by the spring adjacent to the free end of pulsating electromotive force , an electrore 
thereof for limiting movement of the strip in its sponsive signal device on the base , a support 

05 expansion movement . movable on the base , a bimetallic strip fixed ad 
3 . Electrotherapeutic apparatus comprising jacent to one end to the support and carrying 

electrode means , means for energizing the elec adjacent to its other end an armature winding 
trode means including electroresponsive means for inductive relation to the electromagnet , elec 
embodying a thermo - responsive bimetallic striptrodes for affecting a patient , means including 

70 fixed adjacent to one end , and means for con a pair of secondary terminals on the base for 10 
trolling movement of the strip including a spring connecting the winding to the electrodes , a heat 
fixed adjacent to one end of the strip , an arma - ing resistor insulatingly surrounding the bime 
ture on the spring , and a magnet for cooperation tallic strip having one terminal connected to one 
with the armature . of the primary - circuit terminals and another 

78 4 . Electrotherapeutic apparatus comprising a terminal grounded to the strip , a spring parallel 78 
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to the strip fixed adjacent to one end to the at its free end , a heating element operatively as 
support adjacent to the fixed end of the bimetal . sociated with said strip , and connected to a source 
lic strip and carrying a nonmagnetic element , a of electric current , & pair of contacts in the cir 
contact member on the spring , a cooperating cuit to said heating element and normally closed , 
contact member on the base , means providing connections whereby movement of the bi - metallic 6 
a circuit from the strip to the spring through strip and associated coil caused by energization 
the contact members and the signal device to of the heating element will also open the circuit 
the other primary terminal , a stop on the base through said contacts and whereby further move 
cooperating with the strip adjacent to the wind - ment of the bi - metallic strip and associated coil 

10 ing for limiting movement of the winding toward responsive to de - energization of the heating ele - IC 
the electromagnet , a permanent magnet on the ment will reclose the circuit through said con 
base between the contact members and the free tacts , such movements of the coil varying the 
end of the spring , an armature on the spring op current induced in said coil , and patient ' s elec 
posite , and for cooperation with , the permanent trodes arranged to be energized by the current 

15 magnet through said nonmagnetic element , a in said coil . 15 member carried by the spring between the arma 11 . Electrotherapeutic apparatus comprising 
ture and contact members thereon for limiting an electromagnet having inductively related pri 
movement of the strip toward the spring , a mem - mary and secondary coils movable relatively to 
ber carried by the spring adjacent to the free each other , one of said coils moving and fitting 

20 end thereof for limiting movement of the strip over one pole of the magnet , a thermo - responsive 20 
away from the spring and an operating member bi - metallic strip fixed at one end and carrying 
movably mounted on the base for moving the the last mentioned coil at its free end , means 
support to adjust the winding relative to the for heating the strip intermittently to cause its 
electromagnet . free end and said coil to move to and fro along 8 . Electrotherapeutic apparatus comprising an the pole and at least partially off said pole , and 25 
electromagnet having inductively related primary patient ' s electrodes connected to said coil . 
and secondary coils movable relatively to each 12 . Electrotherapeutic apparatus , comprising 
other , a thermo - responsive bi - metallic strip fixed an electromagnet having inductively related pri 
at one end and carrying one of said coils at its mary and secondary coils movable relatively to 

30 free end , means for heating the strip intermit - each other , a thermo - responsive bi - metallic strip 30 
tently to cause the free end and said coil to move fixed at one end and carrying one of said coils 
to and fro to vary the current induced in said at its free end , means for heating the strip in 
coil , and patient ' s electrodes energized by the termittently to cause the free end and said coil 
current induced in said coil as it moves to to move to and fro to vary the current induced 35 and fro . in said coil , said means including a resistor con - 35 9 . Electrotherapeutic apparatus comprising an nected with a source of electricity for heating the 
electromagnet having inductively related primary strip , a spring fixed at one end and having an 
and secondary coils movable relatively to each armature at its free end , a pair of contacts actu 
other , a thermo - responsive bi - metallic strip fixed ated by said spring , a magnet cooperating with 

40 at one end and carrying one of said coils at its the armature to cause the spring to firmly close 40 
free end , a resistance element operatively asso - the contacts whereby the resistor is connected 
ciated with said strip , means for intermittently with the source of electricity , a hook on the 
energizing said element to cause the free end of spring by which the bi - metallic strip in its move 
said strip and said coll to move to and fro to ment when heated pulls the armature away from 

85 vary the current induced in said coil , and pa the magnet and causes the spring to open the 
tient ' s electrodes energized by the current in - contacts , thus interrupting the electric current 
duced in said coil as it moves to and fro . through the resistor , and a connection on the 10 . Electrotherapeutic apparatus comprising spring against which said strip pushes when cool 
an electromagnet having inductively related pri - ing , thus pushing the armature against the mag 

50 mary and secondary coils movable relatively to net to reclose the circuit through the resistor . 60 
each other , a thermo - responsive bi - metallic strip 
fixed at one end and carrying one of said coils LOUIS M . PIGNOLET . 


