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(C. 20-51) Claims, 

This invention relates to circuit controlling de 
vices and more particularly to the variety of Such 
devices which operate in response to the appli 
cation of different pressures, one object of the 
invention being to provide a simple, accurate and 
efficient piezometric device capable of Control 
ling the amount of current in the aSSociated Cir 
cuit in proportion to the pressures applied to 
Said device, for indicating said pressures by cul'- 
rent measuring means included in Said circuit. 
Another object is the provision of a device of 

the nature described including a pressure respon 
sive switch means for establishing the flow of 
current in the aSSociated circuit at a predeter 
mined minimum preSSure on said device. 
A further object is to provide Such a device 

in the form of a relatively thin, Small disk or 
wafer capable of being strapped to a portion of 
the sole of a foot, with or without a shoe thereon, 
for obtaining an indication of the direction and 
duration of the Weight imposed upon said foot 
portion in Walking, as a means of analyzing the 
muscle functioning or gait of an animal. 
To these and other ends the invention re 

Sides in certain improvements and combinations 
of parts, all as will be hereinafter more fully 
described, the novel features being pointed out in 
the claims at the end of the specification. 

In the drawing: 
Fig. 1 is a plan View of a portion of an electric 

circuit including the present invention; 
Fig. 2 is an enlarged perspective view of a por 

tion of the circuit embodying the invention; 
Fig. 3 is an enlarged Sectional view on the 

line 3d-3a in Fig. 1; 
Fig. 4 is a similar view on the line a-4a in 

Fig. 3, and 
Fig. 5 is a perSpective view showing the Several 

parts of the device. 
This invention is in the nature of an improve 

ment on the circuit controlling, piezometric de 
Vice disclosed in my copending application for 
Letters Patent, Serial No. 222,380, filed August 1, 
1938, Means for recording the gait and muscle 
functioning of animate bodies, although it will 
be evident that the invention may have various 
other useful applications. The invention is ac 
cordingly disclosed herein as included in a por 
tion of an electric circuit formed by conducting 
wires , , each having at one end a plug 2 
for connecting the same with other circuit partS. 
Wires and are each connected at the other 
end with a piezometric disk embodying the in 
vention and indicated generally at 3, Which is 
in the form of a relatively Small flat disk or cap 
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Sule adapted to be strapped to the bottom of 
a human foot and actuated by the bodily Weight 
applied thereto in Walking, to Vary the included 
resistance and flow of current in the circuit. The 
circuit in which wires O and are connected 
includes a Source of power and a current meaSur 
ing and indicating device, for producing indica 
tions of the amount and duration of Such pres 
sures as an aid in studying the muscle function 
ing or gait of an individual, as more fully de 
SCibed in my Said application. 

he preferred embodiment herein disciOSed, by 
Way of illustration, comprises a pair of Spaced 
contacts, 4 and 5, of phosphor bronze, or other 
suitable conducting material, preferably in tile 
iform of relatively small, Substantially rigid plates 
or disks, as shown, having a diameter of Say, half 
an inch and a thickneSS of, Say 0.010 of an inch 
(FigS. 3 and 5). Each of these disks has a lat 
erai terminal eXtension, as at 6, to Which is 
Soidered the corresponding circuit Wire, as , 
these terminals being arranged on opposite Sides 
of the device to avoid any inadvertent short 
circuiting or other interference With each other. 
Interposed between the Spaced contacts 4 and 
5 is a stack of plies of sheet material, Super 

posed one upon another, as shown. Plies alre 
preferably formed of disks of paper impregnated 
With a finely divided conducting Substance, as 
powdered carbon, by which they are made more 
or leSS Conducting, as Well understood in the art. 
I have found that a Very Satisfactory material 
for the present purpose is afforded, for example, 
by the carbon paper Which has been commonly 
employed by the Eastman Kodak Company for 
Wrapping its photographic films to prevent fog 
ging by static discharges, designated by tre 
number 687R-129. Disks are all alike and a 
sufficient number of them is employed to afford 
the desired amount of resistance. 
A Stack of the above described disks has some 

resilient Compressibility and the greater the de 
gree of compression, the higher the electrical 
conductivity of the Stack becomes, Such conduc 
tivity, with a suitable number of disks, being sub 
stantially proportionai to the Compressing force 
applied to the contact disks 4 and 5 and through 
them to the stack of disks . It has been found 
that such a construction provides a very Satis 
factory piezometric device for Controlling the 
Current in the aSSociated circuit as a means Cf 
operating any known or suitable current measur 
ing and indicating instrument for the purpose of 
indicating the amount of Compressive force or 
weight applied against the disks 4 and 5. 
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In the use of such a device for the purpose 

described above, it is frequently desirable to Strap 
the device to the sole of a foot, apply a Shoe to 
the foot, and make the desired observations While 
the subject person Walks, and in Such case the 
pressure of the shoe against the foot tends to 
produce a preliminary compression and a COrre 
sponding preliminary indication, which represents 
merely the pressure of the shoe against the foot 
and is without useful significance. I have found, 
however, that this preliminary indication may be 
avoided by including in the device a SWitch 
mechanism which is closed and establishes elec 
trical conductivity only on the application to the 
device of a predetermined minimum preSSure 
greater than any mere pressure of the Shoe but 
less than the pressure imposed by any Subject 
person in standing on the foot. 
This switch mechanism preferably Comprises an 

annular ring 8 of non-conducting paper of about 
0.003 of an inch in thickness, or other material, 
having substantially the same outside diameter as 
the disks 7, but with a substantial interior Open 
ing 9, as shown. This ring is preferably piaced 
against one or the other of the contacts 4 and 
15 and engages on its opposite side a disk 20 of 
suitable resilient conducting material Such, for 
example, as a sheet of spring Phosphor bronze, 
having a thickness of, say, 0.003 of an inch. Disk 
20 contacts on its opposite side with One of the 
carbon paper disks . 
The switch parts are shown in their inactive 

position in Fig. 3, where it will be seen that disk 
20 normally lies flat in a plane and is Spaced by 
non-conducting ring 8 from contact 4, SO that 
the electrical conductivity of the device is inter 
rupted by the ring 18. The position of the parts 
when compressed by the weight of the Subject On 
the foot is shown in Fig. 4, in which it Will be 
seen that the pressure is first transmitted by the 
annular ring 8 to the peripheral portions Cf 
the disks T which are thereby compressed, or at 
least forced into more intimate contact With One 
another. The central portions of disks 7, being 
at first unimpressed, retain the initial thickneSS 
of the stack and so cause an upward dishing Of 
bulging of the resilient metal disk 20 until its Cen" 
tral portion, projecting through ring 8, nakes 
electrical contact with the contact 4. The Con 
tinued application of pressure then compresses 
also the central areas of the disks in propol 
tion to the amount. Of the preSSlure. 
By employing a suitable arrangement and pi'O- 

portioning of the parts, such as described, the 
amount of pressure at which the switch is closed 
to establish conductivity may be readily prede 
termined. The weight of the subject in Walking, 
after closing the switch mechanism, applies a 
greater or less compressive force on the disks, 
to vary the conductivity of the stack of disks in 
proportion to the amount of pressure applied, as 
described above. 
The assembled parts are preferably housed 

and protected by an envelope of suitable imper 
vious material 2 such as the known "Scotch 
tape' and over that is applied an outer envelope 
of bicycle tape 22, the impervious inner tape 
serving to prevent any contamination of the Con 
ducting parts as by the impregnating substance 
carried by the Outer tape. 

It has been found that a piezometric circuit 
controlling device constructed as above described 
functions with substantial accuracy in control 
ling the conductivity in proportion to the applied 
force or weight, and reliably retains Such ac 
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2,332,608 
curacy under varying conditions of moisture, 
temperature and the like, over a substantial 
period of time. 
The invention thus accomplishes its objects, by 

providing a conveniently compact disk adapted to 
be strapped to the Sole of the foot, for example, 
So that the Subject may Walk Without discom 
fort during observation of the gait, with or with 
out the application of a shoe. Owing to its Small 
size, a plurality of such disks may be readily ap 
plied to different portions of the sole to obtain a 
complete analysis of the muscle functioning of 
different portions of the foot, as described in my 
said application. The device produces conduc 
tivity and resulting indications only upon appli 
cation of the weight of the subject to the foot 
and thereafter controls the COnductivity of the 
circuit in accurate proportion to the amount of 
the applied force Or Weight. 
While the invention has been herein disclosed 

in its preferred form and in one of its useful 
applications, such disclosure is intended by way 
of illustration, rather than by way of limitation, 
as it is contemplated that various alterations of 
the construction and arrangement of the parts 
Will occur to those skilled in the art Without de 
parting from the Spirit of the invention or the 
Scope of the appended claims. 

I claim: 
1. A circuit controlling device for application 

to the bottom of a foot of an animate body for 
measuring the pressure thereof on the ground in 
Walking COmprising a pair Of Spaced contacts 
provided with means for connecting the same in 
an electric circuit, a stack of plies of sheet ma 
terial Superposed one upon another and all in 
terposed between said contacts, said plies being 
impregnated With a finely divided conducting 
Substance, and said stack as a Whole being resil 
iently compressible to vary the pressure of Said 
plies against one another, and a yielding en 
velope of insulating material enclosing said con 
tacts and plies, said contacts being movable rela 
tively to each other under pressure applied by 
said foot to said envelope to compress said stack 
and vary the conductivity thereof in proportion 
to the amount of Said applied pressure. 

2. A circuit controlling piezometric disk for ap 
plication to the sole of a foot of an animate body 
for measuring the pressure thereof on the ground 
in Walking comprising a pair of Spaced contacts 
provided With means for connecting the same in 
an electric circuit, a stack of sheets of paper Su 
perposed one upon another and all interposed be 

Said sheets being in 
pregnated with finely divided carbon and said 
stack as a whole being resiliently compressible 
itO Wary the pressure of said sheets against one 
another, and an envelope of flexible insulating 
material enclosing said contacts and stack of 
sheets in the form of a thin flat disk said con 
tacts being movable relatively to each other 
under pressure applied by said foot to said en 
Velope to compress said stack and vary the con 
ductivity thereof in proportion to the amount 
of Said applied pressure. 

3. A circuit controlling device comprising a 
pair of Spaced contacts provided with means for 
Connecting the same in an electric circuit, a 
Stack of plies of sheet material superposed one 
upon another and all interposed between said 
contacts, said plies being impregnated with a 
finely divided conducting material and said stack 
as a whole being resiliently compressible to vary 
the pressure of said plies, against one another, 
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said contacts being movable relatively to each 
other under applied pressure to compress said 
stack and vary the conductivity thereof in pro 
portion to the amount of said applied pressure, 
and a normally open switch interposed between 
said contacts and closed by a predetermined 
minimum pressure of said contacts on said plies 
for closing the circuit through said device. 

4. A circuit controlling piezometric disk for ap 
plication to the sole of a foot of an animate body 
for measuring the pressure thereof on the ground 
in Walking comprising a pair of spaced contacts 
provided with means for connecting the same 
in an electric circuit, a stack of sheets of paper 
Superposed one upon another and all interposed 
between said contacts, said sheets being in 
pregnated with finely divided carbon and said 
stack as a whole being resiliently compressible to 
vary the pressure of said sheets against one an 
other and an envelope of flexible insulating ma 
terial enclosing said contacts and stack of sheets 
in the form of a thin flat disk, said contacts be 
ing movable relatively to each other under pres 
Sure applied by said foot to said envelope to con 
press said stack and vary the conductivity of said 
device in proportion to the amount of said ap 
plied pressure, and a normally open switch inter 
posed between said contacts and closed by a pre 
determined minimum pressure of said contacts on 
said sheets for closing the circuit through said : 
device. 

5. A circuit controlling device comprising a 
pair of spaced contacts provided with means for 
connecting the same in an electric circuit, a 
stack of plies of sheet material superposed one 3 
upon another and all interposed between said 
contacts, said plies being impregnated with a 
finely divided conducting material and said stack 
as a whole being resiliently compressible to vary 
the pressure of said plies against One another, 
said contacts being movable relatively to each 
other under applied pressure to compress said 
stack and vary the conductivity thereof in pro 
portion to the amount of said applied pressure, 
a ring of non-conducting material interposed 
between said contacts and a resiliently flexible 
ply of conducting material abutting one side of 
said ring and adapted to be dished by Said pres 
sure so as to extend through said ring to make 
contact with a conducting part on the opposite 
side thereof and establish conductivity of said 
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device only at a predetermined pressure against 
Said contacts. 

6. A circuit controlling device comprising a 
pair of Spaced contacts provided With means for 
connecting the same in an electric circuit, a stack 
Of Sheets of paper Superposed one upon another 
and all interposed between said contacts, said 
sheets being impregnated with finely divided car 
bon and said Stack as a whole being resiliently 
compressible to vary the pressure of said sheets 
against One another, Said contacts being movable 
relatively to each other under applied pressure to 
compress said stack and vary the conductivity 
of Said device in proportion to the amount of 
Said applied pressure, a ring of non-conducting 
material interposed between said contacts, a 
resiliently flexible ply of conducting material 
abutting one side of said ring and adapted to be 
dished by Said pressure so as to extend through 
Said ring to make contact with a conducting part 
On the opposite Side thereof and establish con 
ductivity of said device only at a predetermined 
minium pressure against said contacts. 

7. A circuit controlling device comprising a 
pair of spaced metallic disk contacts provided 
With means for connecting the same in an elec 
tric circuit, a stack of disks of paper Superposed 
One upon another and all interposed between 
said metallic contacts, said paper being im 
pregnated with finely divided carbon and said 
stack as a whole being resiliently compressible to 
vary the pressure of said disks against one an 
other, said metallic contacts being movable rela 
tively to each other under applied pressure to 
compress said stack and vary the conductivity of 
said device in proportion to the amount of said 
applied pressure, a ring of non-conducting mate 
rial interposed between said contacts, a thin, 
resiliently flexible, metallic disk abutting one side 
of said ring and adapted to be dished by said 
pressure so as to extend through said ring to 
make contact with a conducting part on the op 
posite side thereof and establish conductivity of 
said device only at a predetermined minimum 
preSSure against Said contacts, and a cover of 
insulating material for holding said parts assem 
bled in a wafer-like form adapted to be secured 
to a portion of the sole of a foot, for controlling 
the current in the associated circuit in proportion 
to the pressure applied to said portion in walking. 

RUSSELL, PLATO SCHWARTZ. 


