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ABSTRACT OF THE DISCLOSURE 
A road treadle switch encasing switch members oper 

able by a treadle depression, the switch members being 
encased by an envelope of a solid polyurethane elastomer 
which is the product of a poured and heat cured liquid 
polyurethane, poured to flow about and encase the switch 
members, the said elastomer having an inherent resilience 
and flexibility alone adequate to permit efficient opera 
tion of the switch members upon depression of the treadle. 

This invention relates to a road treadle or detector 
switch. 
The prime object of the present invention is directed 

to a road treadle or detector switch which (a) can be 
made with an ease of manufacture and at a lesser cost than 
can treadles of known manufacture and which (b) pos 
sesses to an improved extent the needed characteristics of 
road detectors or treadles of predetermined resilience, high 
abrasive resistance and oil and water resistance. 
Road detectors or treadle switches of known manufac 

ture are made from a rubber elastomer and comprise a 
rubber envelope which encases the contact elements of 
a number of assembled switch members. In one form of 
such road treadles, a metal base plate which is to define 
the lower contact element of the switch members is prep 
ared, and forming bars (to form the shape of the cavities 
within the treadle) are placed thereon and beneath a 
plurality of spring steel plates (usually made of high car 
bon spring steel) which are to define the upper mating 
elements of the switch members. The spacing of the upper 
contact elements is critical, for it determines the operat 
ing pressures in the use of the treadle switch. In another 
form of such road treadles, a plurality of forming bars 
are spacedly mounted above a steel rigidifying plate for 
the treadle, the said bars functioning to form the shape of 
a plurality of cavities and spaces within the treadle, the 
cavities (after the bars are withdrawn) serving to receive 
switch members and the spaces (after the bars are with 
drawn) functioning to impart to the treadle a required 
internal flexibility. 

In both forms of such road treadles the rubber elastomer 
(such as neoprene or G.R.S. rubber) must be intially 
prepared to a convenient shape and size and placed over 
the assmebly of switch members in a heavy mold. This 
mold is then placed in a press, and by a combination of 
extreme pressure and high temperature, the elastomer is 
cured. All this time, the forming bars to control the shape 
of the cavities and the spaces must be in position. After 
the curing, these forming bars are withdrawn from the 
molded detector or treadle, leaving the cavities and spaces 
inside the detector of the same cross-section as the form 
ing bars. This withdrawing operation of the forming 
bars leaves either the back end or the front end of the 
detector open to the ambient conditions, and thus another 
operation is required using a press, mold, high pressures 
and temperatures to seal the openings from which the 
forming bars were withdrawn; this latter makes a hermetic 
seal for the detector or treadle. 

In the manufacture of the road treadle or detector 
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switch of the present invention the envelope or shell of 
the road treadle is made with a liquid urethane elastomer 
which, after a simplified form of switch members is as 
sembled and set up in a receptacle, is poured into the 
receptacle, the liquid elastomer flowing about and encas 
ing the switch members. In the above first mentioned 
form of treadle switch referred to, since the polyurethane 
elastomer only requires to be poured, it becomes only 
necessary to mount the upper contact elements, spacedly 
upon the lower contact plate, framed in a rubber or like 
sealing mount to prevent the liquid polyurethane from 
running into the cavities between the contact elements. 
The only operation necessary after the pouring of the 
polyurethane elastomer is to cure the whole assembly in 
a dry heat at a temperature of approximately 180 F. for 
a period of about one hour. Thus there is no need for em 
ploying the extremely high pressures used in making 
the conventional molded rubber detector or treadle 
switches. The spring steel plates which form the upper 
contact elements are sufficiently stiff to avoid being de 
formed by the slight liquid forces created during the 
pouring. 

Also with the proper conducting lead wires already con 
nected, just prior to the pouring (in the first form of the 
treadle above referred to), the complete detector or treadle 
may thus be made in a single operation. 
The making of road treadle switches of the present in 

vention is thus characterized by an extremely greater ease 
of manufacture, at a lesser cost, compared to the making 
of known rubber envelope treadles, not alone from the 
reduced production-labor required, but by its very es 
sence, because the elimination of the need for expensive 
equipment, expensive molds, double operations, or the 
need of preparing the elastomer in the manufacturer's plant. 

Imparting a desired predetermined resilience to a road 
treadle has been a major problem, such resilience being 
tied up with the correct or efficient operation of the switch 
members. In the second form of treadle above referred 
to, in addition to providing for the internal flexibility im 
parting spaces, the top wall of the treadle is formed with 
flex grooves running longitudinally of the treadle and 
spaced transversely thereof. These functional flex grooves 
are not without their disadvantages since they produce an 
irregular surface which wears down faster (than a smooth, 
flat surface), and the grooves also undesirably trap and 
hold road dirt, oils, and the like. 
The making of the road treadle envelope with the 

polyurethane elastomer according to the present invention, 
is found to result in treadle or detector shell or envelope 
structures which possess a required predetermined resili 
ence such that it becomes unnecessary to provide for the 
use of these top wall flex grooves (or the use of internal 
spaces referred to); and the shell or envelope may thus be 
so poured as to produce a flat top envelope wall. In addi 
tion to the fact that the polyurethane shell or envelope 
body also possesses improved abrasion resistance and re 
sistance to water and oils (compared to the rubbers em 
plyoed in the manufacture of known treadles), the non 
corrugated or flat top wall of these shells (in the first de 
scribed form of treadle referred to above) avoids any 
entrapment of road dirt and oils. As a result the regular 
continuous surface of the top wall of the treadle of the 
present invention produces a cleaner and longer wearing 
detector than had been possible to be produced in known 
road treadles. 
To the accomplishment of the foregoing objects, the 

present invention relates to an improved road treadle or 
detector switch as more specifically defined in the ap 
pended claims taken together with the disclosure of the 
following description and the accompanying drawings 
thereof in which: 
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FIG. 1 is a top plan view of a first form of a road 
treadle switch embodying the principles of the present 
invention; 

FIG. 2 is a view thereof shown on an enlarged scale 
and taken in cross-section in the plane of the line 2-2 
of FIG. 1; 

FIG. 3 is a partial view of the road treadle also shown 
on an enlarged scale, this view being taken in cross-sec 
tion in the plane of the line 3-3 of FIG. 1; 

FIG. 4 is a view shown on a still further enlarged scale 
of a part of the treadle and is explanatory of the manner 
of mounting the contact elements of the switch members; 

FIG. 5 is a plan view of a second form of the inven 
tion made according to the principles of the present in 
vention; and 

FIG. 6 is a view of FIG. 5 shown on an enlarged scale 
and taken in cross-section in the plane of the line 6-6 
of FIG. 5. 

Referring now more in detail to the drawings and hav 
ing reference first to FIGS. 1 to 3 thereof, the road de 
tector or treadle of the present invention comprises a 
shell or envelope E defined by a top wall 10, a bottom 
wall 12, opposite side walls 14 and 16 and opposite end 
walls 18 and 20 and the switch members S, two of which 
are shown in the drawings. Each of the switch members S 
comprises normally open contact elements movable to 
switch closing condition by the treadle depression of the 
top wall 10 of the envelope E, the said contact elements 
for each switch member comprising a metal base plate 22 
as the lower contact element (serving for both Switch 
members) and a spring steel plate 24 as the upper con 
tact element, the upper contact elements 24, 24 being 
supportingly spaced from the lower contact element 22 
by an encircling mount 26. 
The shell or envelope E comprises a solid polyurethane 

elastomer possessing a predetermined resilience referred 
to which is the product of a poured and heat cured liquid 
polyurethane. Polyurethanes comprise a group of Syn 
thetics with end products characterized as flexible and 
elastomeric rubber-like products of Superior strength, 
good elasticity, extremely good abrasion resistance and 
hardness, and resistance to greases, oils, and solvents. 
Basically they are reaction products of polyols and iso 
cyanates, the major contributing variable being the poly 
mers or polyfunctional resins which can be alkyl, poly 
esters or polyethers. These resins are of a class based on 
polyhydric alcohols and organic or polybasic acids. Adipic 
acid and glycols of various types are the prime source of 
polyols used in the manufacture of polyurethanes. The 
polyurethane elastomer selected for the treadle of the 
present invention, to yield the desired solidity and the 
predetermined flexibility and resilience is a liquid poly 
urethane produced by the E. I. du Pont Company and 
sold as their "Adiprene L' liquid urethane elastomer; the 
preferred Adiprene product for use in the making of the 
treadle of the present invention being Du Pont's "Adri 
prene L-100' which yields a solidified product having a 
durometer hardness of 89-90 and "Adriprene L-420' 
which yield a solidified product having a durometer hard 
ness of 80. 
The road treadle of the form of the invention of FIGS. 

1 to 3 is produced as follows: 
The metal base plate 22 is suitably prepared and placed 

in a forming receptacle (not shown) whose diamensions 
conform to the desired final size of the treadle being 
manufactured. The treadle of FIGS. 1 to 3 is generally 
made having a length of from 8 feet to 10 feet and a width 
of 4 inches to 14 inches (nominally 10% inches) and a 
height of 1 inch. The upper spring contact plates 24, 24 
are mounted spacedly from the lower metal contact plate 
22 by means of the mounts 26 which encircle the cavi 
ties 28, 28, the upper contact spring plates being framed 
in the mounts 26, which latter are made of rubber or a 
like material designed to seal the enclosure cavities 
28, 28. 

5 

10 

15 

20 

25 

30 

40 

50 

5 5 

60 

65 

70 

4. 
With these parts of the switch members S, S assembled 

and with suitable fixtures or plugs being also set up in the 
receptacle for forming the road mounting orifices 30, 30, 
the liquid polyurethane is then poured into the forming 
receptacle, the liquid polyurethane flowing about and en 
casing the switch members S, S. In the assembling step of 
the switch members the proper conducting lead wires 32, 
32 (see FIG. 1) are connected to the contact elements 22, 
24 of the switch members. The next operation is the cur 
ing of the thus completed assembly in a dry heat at a 
temperature of about 180° F. for the period of about 
one hour. 

Thus, in the making of the treadle switch of the form 
shown in FIGS. 1 to 3, the assembling of the elements of 
the switch members S, S only requires the mounting of 
the upper contact elements 24, 24, spacedly from the 
lower contact plate 22, framed in a rubber or like seal 
ing mount 26, which latter serves not only to properly 
space the elements of the switch members but to prevent 
the liquid polyurethane which is next to be poured onto the 
assembly from running into the cavities 28, 28 between 
the contact elements. The next operation of merely pour 
ing the liquid polyurethane elastomer into the forming 
receptacle in which the switch members are mounted, is 
a simple pouring step, thus eliminating the prior use of 
expensive molds or the need of preparing the elastomer 
(rubber) in the manufacturer's plant. Also since the lead 
wires 32, 32 are connected prior to the pouring step, the 
complete detector or treadle may thus be cured in a sin 
gle operation. 
The resulting treadle switch of the form shown in 

FIGS. 1 to 3 is found to have that predetermined resil 
ience (and flexibility) which results in the correct opera 
tion of the switch members, namely the efficient depres 
sion of the spring contact elements 24, 24 for contacting 
the bottom contact element 22 for the switch operations. 
In this form of the invention the desired resilience and 
flexibility is obtained with a treadle having its top wall 
continuous and flat minus the need of flexing grooves, 
which latter yield the disadvantages hereinabove re 
ferred to. 
The resulting treadle of the invention form of FIGS. 

1 to 3 possesses the improved abrasion resistance and re 
sistance to water and oils known as the desirable charac 
teristics of these polyurethane products; and this together 
with the elimination of the flexing grooves or corruga 
tions in the top walls of the shells or envelopes results in 
a detector or treadle having longer wear than has been 
possible in known rubber road treadles. 

In FIGS. 5 and 6 of the drawings is shown a second 
form of the invention wherein features of treadle flexibili 
ty and resilience are obtained in the customary Way em 
ployed with rubber treadles, with the use of such a struc 
ture, with the envelope being made of the polyurethane 
products described imparting thereto some of the im 
proved characteristics of the first form of the invention 
shown in FIGS. 1 to 3 of the drawings. 

In this form of the treadle the envelope E’ comprises 
a shell having a top wall 10, a bottom wall 12, side walls 
14 and 16' and end walls 18' and 20' encasing switch 
members S', S', the contact elements of which (not in 
dependently shown) are indicated by the mark X. As 
before, the envelope E’ comprises a solid polyurethane 
elastomer possessing inherent resilience and high abrasive 
resistance, the same being the product of a poured and 
heat cured liquid polyurethane referred to. 

In this form of the invention the customary means of 
imparting the required flexibility and resilience to the 
treadle are employed. In this form of treadle the liquid 
polyurethane is poured into a forming receptacle in which 
are assembled a steel supporting plate 33 functioning to 
rigidify the structure and a number of bars (four in num 
ber) enveloped by a rubber impregnated cloth, these bars 
serving to produce the cavities 34, 34 and a number of 
bars (five in number) serving to form the additional 
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spaces 36, 36. In this form of the invention this assembly 
of the plate 33 and the referred to bars are arranged re 
versely to that shown in the drawings, suitable members 
being set in the bottom of the receptacle for forming the 
flex grooves 38, 38 in the top wall 10' of the treadle. 

With these parts thus assembled the liquid polyurethane 
is poured into the receptacle producing, after the heating 
step, the cast treadle portrayed in the drawings. 

After these operations the bars which form the cavities 
34 are withdrawn leaving in the cavities the rubber im 
pregnated cloth 40 which now defines the walls for the 
cavities 34, 34, the withdrawing of the remaining bars 
leaves or produces the spaces 36, 36 which function, as a 
supplement to the flexing grooves 38, 38, for imparting 
needed flexibility to the treadle structure. 

In this form of construction there is also produced at 
the bar withdrawing end of the treadle shell, integral so 
called “boots' 42, 42 of the polyurethane product 
through which the previously attached lead wires 44, 44 
extend, the bars being withdrawn through these extend 
ing boots, after which sealing corks 46, 46 are inserted 
to seal this end of the treadle E'. 

In this second form of the treadle structure, while a 
treadie similar in general form to treadles of known rub 
ber manufacture is made, many of the advantages Se 
cured in the making of the first form of treadle described 
are produced such as the greater ease of manufacture, 
and a lesser cost, compared to the making of known rub 
ber envelope treadles, because of the reduced production 
labor required and also because of the elimination of 
the need for expensive equipment, expensive molds and 
the need of preparing the elastomer (rubber) in the 
manufacturer's plant. Also the resulting product possesses 
more readily predetermined resilience characteristics and 
an envelope having greater abrasive resistance and resis 
tance to water and oils. 
The making of the road treadle or detector switch of 

the present invention, the physical characteristics of the 
resulting treadle switch and the many advantages thereof 
over the making of road treadle switches of prior makes 
will be apparent from the above detailed description of 
the method of manufacture and the resulting treadle 
product of the present invention. 
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It will be further apparent that many changes may be 

made without departing from the spirit of the invention 
defined in the following claims. 

I claim: 
1. A road treadle switch comprising an envelope de 

fined by a top wall, a bottom wall, opposite side walls, 
and opposite end walls, switch members encased by said 
envelope, to said switch members comprising normally 
open contact elements movable to switch closing condi 
tion by the treadle depression of the top wall of said 
envelope, the said switch members comprising normally 
elastomer possessing inherent resilience and flexibility, 
the same being the product of a poured and heat cured 
liquid polyurethane, poured to flow about and encase the 
Switch members, the said inherent resilience and flexibil 
ity being alone adequate to permit the efficient operation 
of the switch members upon the treadle depression of 
the top wall of the envelope. 

2. The road treadle switch of claim 1 in which the 
polyurethane envelope has a durometer hardness of the 
order of 80 to 90. 

3. The road treadle switch of claim 1 in which the top 
wall of the envelope has a continuously smooth surface. 

4. The road treadle switch of claim 3 in which the en 
cased contact elements of the switch members comprise 
a metal base plate as the lower contact element and a 
spring steel plate as the upper contact element, the upper 
contact element being supportingly spaced from the lower 
contact element by an encircling mount, the said mount 
defining a seal for the space between the contact elements 
sealing the same from the polyurethane envelope ma 
terial. 
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