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This invention relates to signaling devices and 
more particularly to signaling devices adapted to 
give a signal when affected by moisture. 

Several devices of the above nature have been 
proposed for giving a signal when exposed to 
noisture such as rain or partially conductive 
liquids in one form or another. For example, the 
systems find use in informing an attendant of 
the wetting of a bed or bed clothes by the oc 
cupant thereof. The devices have generally 
cornprised a pair of flexible flat coplanar elec 
trodes mounted on or imbedded in an insulative 
pad member which may be placed in an infant’s 
bed, or in a location where the presence of nois 
ture is desired to be detected. The eleatro de Still 
face edges are disposed adjacent one another in 
such a manner that a conducting liquid. On the 
pad surface will electrically bridge and Short cir 
cuit the electrodes to complete a power circuit. 
The signaling mechanism itself, such as a bell 
or light, for example, may be actuated by a reiay 
in the power circuit. To increase the area, re 
sponsive to the noisture, the electrodes have 
been interleaved in such a manner that the short 
circuiting can be effected at several different por 
tions on the pad member Surface. 
While these prior systems have been Satis 

factory to some extent, they have tended to be 
bulky and cumbersonne. Further, the interle3v 
ing type electrode. design lengthens considerably 
the electrical path that the current must follow. 
This is especially the case when the short circuit 
is effected at a point on the pad Spa2ed, a Con 
siderable distance from the electrode terminals. 
In the interests of flexibility and portability, the 
electrodes must necessarily be thin in their third 
dimension. This additional path length there 
fore offers a high resistance to current flow and 
consequently reduces the reliability of the device. 
Thus, for example, while the actual current flow 
between the electrodes necessary to actuate a 
relay is generally quite small, the conductivity 
of the actuating liquid may be so poor that its 
resistance in series with any additional resist 
ance due to the interleaving electrode structure, 
is oftentimes sufficient to prevent the current 
from actuating the signaling mechanisra. 
An additional difficulty with these past stru? 

tures is that in order to insure that the electrode 
interleaving edges are insulated from One al 
other, an appreciable space between these edges 
would have to be maintained. This is because 
these electrodes have in the past taken the 
form of metal foil or conductive fiat Strips glued 
or otherwise secured to the pad member Surface 
and thus subject to slippage into contact With 
one another, especially during the moulding or 
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Securing process. The effectiveness of the mois 
ture pad is impaired by a "large space to be 
bridged by the liquid since the resistance path 
through the liquid is greatly increased. 

It is an object of the present invention, ac 
COrdingly, to provide a moisture responsive de 
Vice which is considerably more flexible and port 
able than has characterized prior designed sys 
teins, and yet is extremely reliable in its elec 
trical operation. 
More particularly it is an object of the inven 

tion to provide an improved moisture respon 
sive pad of the type described in which the elec 
trical resistance of current paths in the elec 
trodes is minimized. 
A further object is "to provide a signaling de 

vice in which the electrode array and pad is 
Slich as to render the System many times more 
Sensitive to moisture than has been achieved in 
the past. 
These and other objects of the invention are 

attained by providing what may be termed a 
"three dimensional' type moisture responsive pac 
in contra-distinction to the 'two dimensional' 
prior Systems in which the electrodes were co 
planar. In general, the invention comprises a 
flexible flat pad member having deposited on 
One surface thereof a conducting material con 
stituting a first electrode of relatively large sur 
face area. Portions.of this electrode-surface are 
covered by an insulating material. This insulat 
ing material may be treated with a salt bath 
Such that any liquid falling on it will be rendered 
at least partially conductive. The insulating 
naterial in turn has deposited on its surface.a. 
Conducting material constituting a second elec 
trode. The electrodes are thus spaced-apart, by a 
thickness, corresponding to the thickness of the 
insulating material, in substantially parallel 
planes When the pad member is lying flat. The 
portioias. of the first electrode. Surface, not covered 
by the insulating material are exposed so that 
any moisture on the pad member Surface Wii 
readily effect -a short , circuit between the elec 
trodes. 

In a specific embodiment, the insulating nar 
terial may take the form of a detachable, Sec 
ond flexible pad member, upon which the second 
electrode:may be easily deposited. On the other 
hand, the insulating material may constitute-an 
insulative coating spread directly on portions of 
the first electrode surface, the second electrode 
Surface, being deposited on this coating to form 
an integral unit. 
With either of these arrangements it "Will be 

seen at once that the electrical path resistance 
through the electrodes is materially reduced be 
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cause of the infinite number of parallel paths the 
current can follow on each electrode to the ter 
minals of the pad member. Furthermore, the 
feature of depositing the electrodes directly on 
the pad member and insulative material provides 
a device which is extremely flexible and portable. 
A better understanding of the invention will 

be had by referring to the accompanying draw 
ings, in which: 

Fig. 1 shows in perspective one embodiment of 
the moisture pad and electrode arrangement; 

Fig. 2 is an enlarged edge view of the pad nem 
ber of Fig. 1 as an assembled unit; 

Fig. 3 illustrates a top view of another embodi 
ment of the invention together with a Schematic 
diagram of the alarm circuit; 

Fig. 4 is a croSS-Sectional view as Seen along 
the line 4-4 of Fig. 3; 

Fig. 5 shows in perspective still another form 
the moisture pad may take in accordance with 
the invention. 

Referring to the drawings, there are shown 
signaling devices particularly suited for indicat 
ing the wetting of a bed by an infant, for exam 
ple. For this purpose, it is desirable that the 
moisture responsive pad be light, irugged, and 
extremely flexible so that when it is laid fiat in 
a bed or crib its presence will not be uncomfort 
able to the occupant. While features of the pres 
ent invention render the signaling device as 
shown in the drawings particularly suitable for 
this particular use, the invention is not to be 
thought of as limited solely to this application. 

In Fig. 1 the device is shown as comprising a 
flexible pad member having a first electrode 

On its upper Surface as shown. Although elec 
trode is preferably formed by depositing con 
ductive material directly on the pad member 
Surface, it may, instead, constitute a flexible 
metal foil Secured to or imbedded in the surface 
of the pad. A metallic terminal 2 secured to 
an extension of electrode passes through 
pad menber 0 and is adapted to be electrically 
connectetd to a cooperating terminal 2' on a 
detachable cord support 3. 
A second pad member 4 made of insulative 

material adapted to cover partially electrode 
has deposited or imbedded on its upper Surface a 
Second electrode 5 as shown. Electrode 5 also 
includes an extension 5' to which a metallic 
terminal 6 is secured and adapted to extend 
through pad 4 and a cooperating opening in pad 

(not shown) to a Second terminal 6' on the 
cord Support 3. Pad member 4 also includes 
at each of its four corners Snap means cooperable 
with corresponding Snap Sockets on the corners 
Of the lower pad member 9. This arrangement 
permits the pad members to be secured together 
and corresponding electrodes to be connected to 
a cord extension leading from cord support 3. 
Cord extension terminates in a jack 8 which 
may be conveniently plugged into an alarm cir 
cuit. Clearly, other means for securing the two 
pad members 9 and 4 may be employed. The 
feature of making the two pads separable facili 
tates cleaning the electrode Surfaces. 
One or more openingS 9 passing through the 

second electrode 5 and pad member 4 are pro 
vided so that only a portion of the first electrode 
surface is covered When the various elements 
are assembled. Portions of the first electrode 
are thus exposed through openings 9 when pad 
4 is covering the pad 0. 
Fig. 2 shows the assembled unit from One end 

in exaggerated dimensions, the same reference 
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numbers designating the corresponding elements 
shown in Fig. 1. 
In operation, the assembled unit may be laid 

flat in an infant's crib under the main sheet for 
example, and the extension cord 7 connected to 
a suitable alarm circuit. Wetting of the bed 
clothes or diapers by the infant will thus moisten 
the upper surface of the electrode 5 and the 
exposed surface of electrode through openings 
9 providing a conducting path between the 

electrodes. This action completes a power Cir 
cuit which may contain a relay to operate a 
buzzer or light and inform an attendant of the 
Wetting, or awaken the child. 

Fig. 3 discloses such a circuit arrangement in 
Schematic form connected to a modified type of 
moisture responsive pad. In this embodiment, a 
flat pad member 30 similar to pad 0 in Fig. 1 
has a first electrode 3 deposited on its Surface. 
Electrode 3 is partially covered by an electrically 
insulative coating 32, such as a suitable insulat 
ing paint, as shown in the cross-sectional view 
of Fig. 4. A second electrode 33 is deposited on 
the surface of the insulative paint, the electrodes 
3 and 33 being respectively provided with exten 
sions 3' and 33 for connection to a Suitable 
signaling circuit. A plurality of Openings 34 in 
the electrode 33 and insulative coating 32 leave 
Substantial portions of the Surface of electrode 
3 exposed. Such that the electrodes 3 and 33 are 
readily short circuited by any moisture or liquid 
falling on the Surface of pad member 30. 
The aSSociated power circuit may comprise a 

battery 35, relay coil 36 and switch 37 connected 
in Series between the electrodes 3 and 33 as 
shown. Operation of the relay arm 36' serves to 
connect a signaling element, such as a light or 
buZZer 38, across the battery 35 by closing con 
tact 39. 
With this arrangement, and Switch 37 closed, 

wetting of the pad member 30 will electrically 
connect the electrodes 3 and 33. Current from 
battery 35 Will then flow around the circuit, 
operating relay 36 to close contact 39 and actu 
ate the Signaling element 38. 

Fig. 5 discloses yet another form the invention 
may take. In this embodiment, a flexible pad 
member 58 of insulating material has a first elec 
trode 5 deposited or otherwise secured to one 
Surface of the pad. A second electrode 52 is 
Similarly applied to the opposite surface of the 
pad. AS in FigS. 1 and 3, suitable electrode ex 
tensions 5' and 52' may be provided for connec 
tion to a Suitable alarm circuit 53. 
A plurality of openings 54 extending through 

both electrodes 5 and 52 and pad member 50 
permit any moisture or liquid to electrically short 
circuit electrodes 5? and 52 when the pad member 
is lying on a bed sheet or mattress. This action 
obtains because of the absorbing nature of the 
sheet or mattress which serves to moisten the 
bottom electrode 52 from moisture passing 
through the openings 54. 

In the various forms of the invention as illus 
trated in Figs. 1 to 5, the flexible pad member may 
comprise poly-vinyl chloride, known under the 
trade name of “Vinylite.' This material is highly 
flexible and has good electrical insulating proper 
ties. The electrodes themselves may comprise 
Silver, deposited directly on the surface of the 
"Vinylite.' A Suitable screening material may 
be used when applying the insulative paint and 
Second electrode to the pad member in Fig. 3 to 
provide the openings 34. 

It will be appreciated that the embodiments 
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disclosed in Figs. 1 to 5 provide a highly flexible 
and rugged moisture-responsive signaling device. 
Further, the reliability of operation of the pad 
member in the presence of only small quantities 
of moisture is greatly enhanced due to the ex 
tremely close spacing of the electrodes. This 
close spacing is possible because of the "three 
dimension' construction feature wherein the 
electrodes are separated only by the thickness of 
the insulating material. 
By providing a plurality of registering Openings 

in the second electrode and the insulative layer 
thus exposing portions of the surface of the first 
electrode, the electrical bridging of the two elec 
trodes by any moisture laden bed clothes or liquid 
on the pad surface is readily effected. In the 
case of the wetting by an infant, the Salt in its 
urine is sufficient to provide a partially conduct 
ing liquid. On the other hand when the insulat 
ing material has been treated in a Salt bath for 
example, any liquid such as rain will be rendered 
conductive upon falling on the pad. It should be 
understood of course that openings of any Suit 
able configuration may be employed. The Cir 
cular and elongated slot openings depicted in 
Figs. 1 and 3 respectively are shown merely by 
way of example. It is preferable to have the 
openings distributed over a large area of the pad 
surface so that moisture falling anywhere on the 
surface will effect the short circuit. 

It is also to be appreciated that the particular 
electrode arrangement provides a low resistance 
path from the point where the electrodes are 
shorted to the terminal points on the pad. This 
is because the whole surface of each pad respec 
tively is utilized to conduct current to the pad 
terminals. Thus each pad surface effectively 
provides an infinite number of paths in parallel 
leading to the respective terminal. Also, these 
pads do not necessitate the use of molds or dies 
in their manufacture. 

Various modifications within the Spirit of the 
present invention will readily occur to those 
skilled in the art. Thus, while snap means have 
been disclosed in Fig. 1 for assemblying the vari 
ous elements, any other suitable fastening means 
may be employed. For example, the extension 
cord may be directly secured to the electrodes by 
any suitable connecting means. Also, it is not 
necessary that the respective pads be fastened to 
gether; one may simply rest flat on top of the 
other. Further, the electrodes may constitute 
any type of flexible conducting material Secured 
to or imbedded in the insulative Surfaces, Such as 
metal foil for example. Any suitable alarm cir 
cuit or responsive mechanism may also be substi 
tuted for the circuit of Fig. 3 such as a Sensitive 
electronic circuit wherein the sensitivity of the 
device may be greatly increased by feeding the 
signal to the control grid of a vacuum tube. 

Moreover, while the apparatus has been de 
scribed in detail with reference to a signaling de 
vice for indicating the wetting of a bed, the in 
vention has many other useful applications. For 
example, it may be used to actuate Window or 
door closing mechanisms in response to rain 
drops falling on the pad member. 
The invention therefore is not to be thought of 

as limited to the precise embodiments disclosed. 
I claim: 
1. A moisture responsive device comprising a 

flexible pad member made of electrical insulat 
ing material, a first electrode comprising a con 
tinuous layer of electrically conducting material 
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on one surface of said pad member, and a second 
electrode containing a plurality of Openings 
therethrough on the opposite surface of the pad 
member whereby the first and Second electrodes 
are spaced apart by said pad member in Sub 
stantially parallel planes when the pad member 
is lying flat. 

2. A device according to claim 1, in which Said 
electrodes comprise conductive metal foil secured 
to the opposite surfaces of said pad member respectively. 

3. A signaling device comprising a flexible pad 
member, a first electrode deposited on One Sur 
face of the pad member, electrical insulating 
means comprising an insulative-coating covering 
portions of said first electrode, a second electrode 
deposited on only those portions of the insula 
tive coating covering the first electrode, whereby 
the portions of the first electrode not covered 
by the insulative coating are exposed. 

4. A moisture responsive device comprising in 
combination: a first flexible pad member, a first 
electrode on at least one Surface of the pad men 
ber, a second flexible pad member made of elec 
trical insulating material and containing a plu 
rality of openings therein distributed over a Sub 
stantial area of the Second pad member, a Sec 
Ond electrode covering Said Second pad member 
and containing openings registering With the 
first mentioned openings, means for securing the 
second pad member to the first pad member 
whereby the first and Second electrodes are 
spaced apart by said Second pad member and 
portions of the first electrode surface are ex 
posed through said openings. 

5. A device according to claim 4, in which said 
electrodes are imbedded in Said pad members. 

6. A moisture responsive device comprising a 
flexible pad member, a first electrode deposited 
on one Surface of the pad member, electrical 
insulating means coated over portions of the first 
electrode Whereby a plurality of OpeningS ex 
posing other portions of the first electrode sur 
face are distributed over a substantial area of 
the surface, a second electrode deposited On only 
those portions of the insulative coating means 
covering the first electrode surface, whereby said 
electrodes are electrically insulated from each 
other by Said insulative coating means. 

7. A moisture responsive device comprising a 
first electrode made of conductive material in the 
form of a fiexible pad, a Second electrode similar 
in dimensions to said first electrode and con 
taining a plurality of openings therethrough ex 
tending over a Substantial portion of its area, 
Said Second electrode being adapted to lie over 
said first electrode, and electrical insulating 
means disposed between said electrodes. 

8. A device according to claim 7, in which said 
first electrode comprises a continuous conductive 
layer, conducting portions thereof lying directly 
beneath said openings in the second electrode. 

9. A device according to claim 8, in which said 
insulating means contains a plurality of openings 
registering with the Openings in said second elec 
trode whereby said conducting portions are ex 
posed. 
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