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[5 7] ABSTRACT 

Detector apparatus or a moisture detection device is disclosed 
as having an electrode rod extending from the exterior of an 
enclosure containing insulating oil into the interior of the en— 
closure and a hollow electrode positioned coaxially around 
the rod electrode within the enclosure. The rod electrode is 
electrically insulated from the enclosure and hygroscopic 
material is positioned between the hollow electrode and the 
rod electrode and contacted by the insulating oil through at 
least one opening in the hollow electrode so that any moisture 
in the ?uid will be taken up by the hygroscopic material. The 
rod electrode, the moisture in the hygroscopic material and 
the hollow electrode form an electrically conductive circuit 
connnected to a power source and to sensing instrumentation 
that will indicate, for example, current conducted by the cir 
cuit to thereby indicate the amount of moisture in the hygro 
scopic material and thus the amount of moisture in the insulat 
ing oil. 

10 Claims, 2 Drawing Figures 
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LIQUID *MOISTUREDETECTORF 

BACKGROUND‘ OF THE INVENTION 

This invention relates to devices for detecting the. presence. 
of moisture in a ?uid in which it isundesirable to have such" 
moisture, and more particularly to'a' device. for detecting 
moisture in electrically insulating oil'within. the housing of' 
electrical apparatus such as transformers. 

Moisture in the insulating oil in electricalapparatus such as, 
a transformer considerably reduces the dielectric strengthtof 
the oil to a minimum below its minimum safe value. If; suf? 
cient water is- present in the ins‘ulatingoilyan electrical explo 
sion can occur. To allow prevention‘ of; r such occurance, 
moisture detectiondevices havebeen developed whichacom-. 
prise hygroscopic between’ two electrodes connected in. an 
electrical sensing circuit which indicate the. amount: of 
moisture absorbed by the hygroscopic material when the latter 
is exposed to insulatingxoil; However, known devices are rela~ 
tively complicated in‘construction andare not readily portable 
or removable so that they can be‘ used in making periodic 
checks of a number of different electrical apparatuses. 

SUMMARY OF THE INVENTION 

It is an object of ‘the invention to provide a devicev for de 
tecting moisture in ?uid‘ which is simple in- construction. and‘ 
economical in manufacture“ and-is easily removable from the 
enclosure containing the insulating ?uid; The objects of thein 
vention are accomplished by placing in contact with‘ the insu 
lating ?uid a hygroscopic material‘ which‘ when dry is electri 
cally insulative and which is positioned‘between two coaxially 
supported electrodes. One of the electrodes extends through 
an insulated bushing out of an enclosure containing the insu 
lating ?uid. The electrodes are connected to a power source 
and to sensing instrumentation which senses an electrical 
energy value of the circuit comprising the two electrodes and 
the moisture in the- hygroscopic material and thus indicates 
the amount of moisture in the hygroscopic material and thus 
the moisture content of the insulating ?uid. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates the detection apparatus of they invention 
mounted on a portion of an enclosure containing insulating 
?uid; and . 

FIG. 2 is a cross-sectional elevation view of FIG. 1; 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring to the drawings, a moisture detection device is 
shown mounted on an enclosure which may comprise a pipe 2 
having an opening 4 and a bushing ?ange 6 contiguous to the 
opening 4. The pipe 2 may be metal and is ?lled with a ?uid 
such as insulating oil 8. The pipe 2 also includes a support wall 
10 on which the bushing ?ange 6 is mounted and another wall 
12 positioned opposite the support wall 10. The insulating oil 
8 may be ?owing or relatively stationary within the pipe 2. 
However, where the pipe 2 is connected to another ?uid ?lled 
container, a greater portion of the ?uid in the container will be 
sampled if the ?uid is ?owed in and out of the pipe 2'. 
The moisture detection device includes a rod electrode 16 

positioned within and supported on the pipe 2. The rod 16 ex 
tends out of the pipe 2 through the opening 4 to the exterior of 
the pipe 2. A bushing assembly 20 is mounted on the ?ange 6 
of the support wall 10 and includes a member 227threadably 
connected to the ?ange 6 and an insulator 24 a?ixed to the 
member 22 and extending out of the opposite ends of the 
member 22. The rod electrode 16 is surrounded by and held 
within the insulator 24. The rod electrode 16 also has a 
threaded terminal end 18 projecting out of the exterior of the 
bushing 24 and carrying terminal connection nuts 14. 
Within the pipe 2, a hollow electrode 30 having a tubular 

cross section is coaxially positioned around the rod electrode 
16. When the bushing assembly 20 is threaded onto the ?ange 
6, the electrode 30 engages the wall 12 so that the electrode 
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2 
30'is maintained‘in ‘position around the electrode 16 by the 
walli12. The electrode 30 is shown in FIGS. 1 and 2 as being a 
helical spring, however, other typesof hollow electrodes such 
as‘a tubular perforated cylinder are also suitable. The hollow 
electrode 30 as shownin FIGS. 1 and 2 hasan outer surface 
32,.aninner surface 34, and an opening 36 between the sur 
faces~32jand.34. Inthe caseof a helical spring electrode, the 
opening 36 is continuousandruns along the entire length of 

‘ the electrode 30. A wrapping/of hygroscopic material 40 is 
positioned around the rodrelectrode 16 between the hollow 
electrode 30 and.‘ the rod electrode 16, as shown. in the 
Figures. An insulating‘washer 26 is also ?tted over the elec 
trode 16-betweenthe electrodes 30 and. 16 and alsobetween 
the hygroscopic material 40~andthe electrode 16, as shown in 

' FIG. 2. The insulating, washer 26 is positioned adjacent the 
opening 4 and‘ provides further control of spacing between the 
electrodes 16 and 30. As also shown in FIG. 2, the electrodes 
l6<and 30 are spaced apart and this spacing is maintained by 
thehygroscopic material 40 between. the electrodes 16 and 
30; The hygroscopic material 40 may be of any material that 
possesses high dielectric strength when dry and which will 
readily takeup and absorb water on contact therewith, even 
whensaturated with and immersed in. another ?uid such as oil. 

Anelectrical power source 42 may be connected via leads 
46 and 48 to the terminal end 18 of electrode 16 and to the 
pipe 2 where the pipe 2 is electrically conductive. The power 
sourcemay be connected directly to the hollow electrode 30 if 
the pipe 2 is not conductive. Thus, there is an electrically con 
ductive circuit between the terminal end 18 and the pipe 2 
which comprises the rod electrode 16, moisture in the hygro 
scopic material 40. and the hollow electrode 30. The amount 
of moisture in the hygroscopic material 40 will determine the 
level of current conducted through the circuit and also the ex 
tent to which the space between the electrodes 16 and 30 acts 
as a capacitive element in the circuit. By connecting suitable 
and well known sensing instrument 44 in the circuit, the 
amount of moisture in the hygroscopic material 40 and there 
fore in the insulating oil 8 may be determined by measuring 
electrical values such'as current or power factor. 
While only the preferred embodiment of the invention has 

been shown herein, it will be realized that many modi?cations 
thereof are feasible without departing from the spirit and 
scope. of the invention. It is accordingly intended that the 
scope of the invention is not to be limited to the speci?c em 
bodiment disclosed. ' 

Iclaim: 
1. In a device for detecting moisture in an electrically insu 

lating ?uid within an enclosure, detector apparatus compris 
ing: a ?rst electrode supported on said enclosure in insulating 
relationship therewith, a second electrode within said enclo 
sure and positioned coaxially of and spaced from the ?rst elec 
trode, hygroscopic material between said electrodes and in 
contact with said insulating ?uid whereby moisture in said 
?uid is taken up by the hygroscopic material, and said elec 
trodes and moisture comprise an electrically conductive cir 
cuit. 

2. The combination according to claim 1 wherein said en 
closure has an interior surface and said second electrode has 
an end engaging said interior surface whereby said coaxial 
position of the second electrode is maintained. 

3. The combination according to claim 1 wherein said 
second electrode has a wall and at least one opening 
therethrough whereby said ?uid contacts the hygroscopic 
material. 

4. The combination according to claim 1 further comprising 
an insulator bushing mounted on said enclosure, said bushing 
being between the enclosure and said ?rst electrode. 

5. The combination according to claim 4 wherein said de 
tector apparatus is removable from said enclosure. 

6. In a device connected to a source of electrical power for 
detecting moisture in an electrically insulating ?uid within an 
enclosure and including a support wall and a hole in the sup 
port wall, a detector probe comprising: a bushing mounted on 
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the support wall and enclosing said opening, said bushing hav 
ing an electrically insulating portion positioned along the lon 
gitudinal axis of the bushing, a rod electrode within said enclo~ 
sure and extending out of the enclosure through said hole and 
through the insulating portion of said bushing, said rod being 
supported by said bushing and being electrically connected to 
said power source, a hollow electrode positioned coaxially 
around said rod electrode within said enclosure, said hollow 
electrode including an interior and exterior and an opening 
between the interior and exterior, said hollow electrode being 
connected to said power source, and hygroscopic material 
positioned between the rod electrode and hollow electrode, 
said hygroscopic material contacting said insulating ?uid 
whereby moisture in the ?uid is taken up by said material and 
said moisture conducts current between the rod electrode and 
hollow electrode. 
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7. The combination according to claim 6 wherein said hol 

low electrode has an end extending away from said hole and 
said enclosure includes a second wall positioned opposite and 
engaging the end of said hollow electrode whereby the hollow 
electrode is maintained around the rod electrode. 

8. The combination according to claim 6 wherein said hol 
low electrode comprises a helical spring. 

9. The combination according to claim 7 wherein said en 
closure comprises a pipe and said rod electrode is positioned 
transversely of the length of said pipe. 

10. The combination according to claim 6 further compris 
ing circuit means electrically connected to said electrodes for 
sensing the level of current ?owing between the rod and hol 
low electrodes. 


