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1. 
My invention relates to deformable switches, 

and more particularly to a switch operable by 
being compressed at any point, along its length. 
Such switches are useful as emergency con 

trols for machinery, safety controls for opening 
and closing doors; controls for pneumatic equip 
ment; signal controls, remote control at any point 
along the line in place of many individual single 
unit types; controls for aircraft runways; count 
ers for automobiles, and for many other similar 
LESCS. 

Among the objects of my invention are to pro 
vide a switch of the foregoing character which 
can be quickly placed on the ground, water, or 
in the air, and which is immediately responsive 
when compressed at any longitudinal point, and 
in any transverse direction thereon, to close the 
clectrical circuit contained therein; which can 
be stepped on, rolled up and coiled without dam 
2ge or circuit closure; which may be made con 
tinuously and inexpensively; which is sensitive 
to pressures without being fragile or easily dam 
aged; which may contain a reinforcing cable and 
which may contain a pilot circuit for checking 
purpoSeS. 

accomplish these and other objects and ob 
tain my new results as will be apparent from 
the device described in the following specification, 
particularly pointed out in the claims, and illus 
trated in the accompanying drawing in which: 

Fig. 1 illustrates a longitudinal view, partly in 
Section, of a length of switch employing my 
invention; 

Fig. 2 is a longitudinal sectional view of a modi 
fication thereof; 

Fig. 3 is a cross-sectional view taken in the 
plane 3-3 of Fig. 2; 

Fig. 4 illustrates a longitudinal sectional view 
of still another modification; 

Fig. 5 is a cross-sectional view of a modified 
central electrode; 

Fig. 6 is a cross-sectional view of a further 
modification; 

Fig. 7 is a cross-sectional view of a modified 
form of insulating Spacer which may be em 
ployed in my invention. 

Referring more in detail to my invention, ref 
erence numeral designates a section of hollow 
rubber tubing containing within it a length of 
tubular metal braid . Centrally positioned in 
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side the braid, a central coil of wire 2 is located, 
supported by aperture insulating separators 3, 
preferably made of rubber. 
The rubber separators or spacers are designed 

with suitable resiliency and thickness and Spaced 
apart sufficiently to produce the desired sensi 
tivity of operation, taking into consideration the 
braid and outer wall of the tube, When coin 
pressed. 
The spacers may be tightly drawn over the 

coiled wire, thus maintaining themselves when 
positioned; or glued or otherwise secured thereto 
to revent movement, With respect to the wire. 
The Wii'e is of Springy metal suitable for carry 

ing current, such as phosphor bronze. The flex 
ige tubular braid is made of finer Wire thain the 
coil spring, but sufficiently flexible to withstand 
deformation. 

I prefer to make the separators or spacers of 
lesser diameter than the braid, to enable the 
Spacers and coiled spring to be easily pulled 
through the hollow braid. 
The braided tube f may he bonded to the run 

ber cover by adhesives, or by being moided there 
to, making Sure that the inner surface of the 
braided tube is uncovered and free from rubber 
or adhesive, which might prevent contact between 
the braid and coiled spring. 
The proportions of the various parts for 8 il 

sizes are approximately as showin in Fig. 1 of the 
diaWing; as Such the rubber tube, braided metal 
tube, Spacers and coiled spring are sufficiently 
St:ong and resilient to withstand damage when 
an altonobile is rolled over a tube approxi 
inately three-quarters of an inch in Outside 
diameter. 
The metal braided tube may be made of tha 

Sane type of coiled Spring as is the centrally Sup 
ported Section, bit greater sensitivity is obtained 
With the combination illustrated in Fig. 1. 
The crlds of the outer tube may be provided 

With nale and female plug and socket, devices 
: and 5, respectively, for connecting a plurality 
of lengths. In addition, by providing gas tight 
coinnections, the tubular lengths may be filed 
with oil for arcing control. 
In Fig. 2 special separators are provided with 

psripheral angular substantially V-shaped 
grooves into which conductors 8 are positioned, 
which aire connected to the central coiled spring 
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i 9, by suitable means, such as the extending con 
ductor ends 20 which engage the coiled Spring 
through the radially formed bore 2, as shown 
in FigS. 2 and 3. 
The action of the separator to accommodate 

the compressed outer tube 22, is shown by spacer 
7 a whose peripheral groove has been flattened 

to permit the braided outer conductor 23 to con 
tact the conductor 8a, in the groove, thus clos 
ing the circuit. 
In Fig. 4, a further modification of my device 

is shown, employing the outer tubular resilient 
cover 3), the braided metal tube 3f, and a resil 
ient center section 32, which is preferably made 
of rubber and provided with a spiral groove 33, 
into which a conductor 34 is positioned. The 
grooves are similar to those shown on the sepa 
rator 6 in Fig. 2, and have a re-entramt angle 
of approximately 60° with the conductor Spaced 
about is' from the Outer portion of the Section 
which will function to contact the braid. When 
the braided metal tube 3 flattens the spiral 
edges 35 and 33 similarly to that shown in Fig. 2. 
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The spirally shaped groove 33 may be molded in 
the section 32. 

It is possible to actually weave the braided tube 
over the resilient insulating center section and 
coil spring to produce a continuous length of 
concentric conductors separated by the resilient 
center section, over which the rubber cover may 
be continuously formed, 

in Fig. 5, the inner coiled wire electrode 4, 
such as is used in Figs. 2 and 3, is provided With 
a stranded cable A which extends throughout 
the length of the Switch. 
Thus, where the switch is strung between two 

fixed points of considerable length, the Weight 
of the switch may be carried by means of the 
cable 4 without stressing any of the remaining 
parts, such as the cover 42, the braided tube 43 
or the coiled Wire 4. 
A further modification of the Central portion 

of the switch is shown insection, Fig. 6, wherein 
the coiled Wire 59 contains - a third electrode 5 
separated by insulator 52. The third electrode 
may be selectively connected to either of the 
other two electrodes 50, or the braided metal tube 
53, through a pilot light or Irelay, acts as a de 
tector of any fault in the switch. Preferably, the 
live line of the two electrodes should be so con 
nected to the pilot. The third electrode 5 may 
be of Sufficient strength to act as an insulated 
cable Support for the entire length of the SWitch. 

In Fig. 7 I have disclosed an insulation spacer 
60 provided with an outwardly tapered peripheral 
edge 6A, to facilitate compression, and an inward 
ly tapered edge 62 which seats itself in the 
grooves between the coils, thus assisting in the 
prevention of longitudinal movement. 
The thickness and composition of the outer 

covering; the guage and spacing of the braided 
or meshed outer electrode; the thickness, diam 
eter, composition and spacing of the Spaces or 
insulating section between the outer and inner 
electrodes; the re-entrant angle of the insulating 
Section and the distance between the two elec 
trodes, all can be varied to obtain the desired de 
gree of Sensitivity of the SWitch. 
The outer covering may be made of suitable 

material Such as Synthetic plastics, treated tex 
tiles or other materials, that are unaffected by 
solvents such as water, oil or gases. It will be 
noted that I do not rely on the outer covering to 
restore the shape of the switch after deforma 
tion. The outer braided electrode may be made 
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4 
of springy metal, having sufficient resiliency and 
temper to restore itself to its original shape, or 
the Spacers or insulating sections which can be 
made of various suitable materials may be uti 
lized for this purpose. 

In the foregoing devices, I have described a 
deformable switch, operable at any point circum 
ferentially along its length to cause a circuit to 
close. Such circuit may directly operate a de 
Vice such as an alarm, etc., or cause the device 
to stop operating, through a relay, in a manner 
familiar to anyone skilled in the art. 
The construction permits the manufacture of 

switches of any length, unitary or divisible into 
separable units, which may be made Waterproof, 
at the connections, or inside the Switch itself, to 
function as explosion proof switching mecha 
nism in mines or other localities where explosive 
gases may be ignited by a connecting or discon 
necting circuit, as a submarine cable, where an 
elongated switch nay be subject to great stresses 
necessitating reinforcement, and for other uses 
too numerous to mention. 
I have thus described my invention, but I de 

sire it understood that it is not confined to the 
particular forms or uses shown and described, 
the same being merely illustrative, and that the 
invention inay be carried out in other Ways with 
out departing from the spirit of my invention, 
and, therefore, I clain broadly the right to em 
ploy all equivalent, instrumentalities coming 
Within the scope of the appended claims, and by 
means of which, objects of my invention are at 
tained and new results accomplished, as it is ob 
vious that the particular embodiments herein 
shown and described are only some of the many 
that can be employed to attain these objects and 
accomplish these results. 
I claim: 
1. A Switch comprising a congressible insu 

lating cover; a tubular flexible electrode made 
of braided Springy metal contained within the 
cover; a Second electrode contained within the 
tubular electrode; and insulating Spacer means 
positioned between and normally separating the 
two electrodes; said tubular electrode being com 
pressible to establish contact With the Second 
electrode When Said insulating cover is compl'esed, 
and being restorable by the combined action of 
said insulating spacer and the natural resiliency 
of said flexible electrode to its original position 
when the pressure is released. 

2. The Switch of claim i. Wherein the Spacer 
means is provided with a peripheral, Substantially 
W-shaped groove Seating a conductor and the 
conductor is connected to the Second electrode. 

3. The Switch of claim 1 provided with a cen 
trally positioned insulating Support upon which 
the second electrode is Spirally Wound. 

4. The Switch of claim 3 wherein the spacer 
means extends from the centially positioned in 
sulating support. 

5. The SWitch of claim 3 wherein the spacer 
means is integral with the centraily positioned 
insulating Support, and Spirally shaped. 

6. A switch comprising a conpiressible insul 
lating cover; a flexible tubularly shaped electrode 
made of Springy metal contained within the cover; 
a spirally shaped Second electrode contained 
Within the tubular electrode; a centraliy posi 
tioned insulating support upon which the sec 
Ond electrode is spirally shaped, and insulating 
Spacer means positioned between and norinally 
Separating the two electrodes, said tubular elec 
trode being compressible to establish contact with 
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the second electrode when said insulating cover 
is compressed and being restorable to its origi- UNITED STATES PATENTS 
nal position by the combined action of said in 
sulating spacer and the natural resiliency of said Number Name Date 
flexible electrode when the pressure is released. 5 340,425 Cox -------------- Apr 20 1386 

7. The switch of claim 1, wherein a plurality 1,776,992 Brockman --------- Sept. 30, 1930 
of inner electrodes are provided, all positioned 2,135,131 Bassett ------------ Nov. 1, 1938 
within the tubular flexible electrode, said inner 
electrodes being separated from each other by FOREIGN PATENTS 
insulation. O 

Number Country Date 
NATHAN PAUL. 247,961 Great Britain ------ June 17, 1927 
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