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(57) Claim

1. An attachment bracket for attaching a liquid leakage sensor to s drain 

opening comprising:

(a) a funnel-shaped bracket body whose outer circumference is 

fitted in a liquid-tight relation inside the upper portion of said drain opening, 

the upper, tapered funnel portion being inclined downwardly toward a central 

discharge opening leading to said drain;

(b) a generally circularly-cylindrical, "C"-shaped wall member of a

prescribed height installed on -theiupper funnel surface of said bracket body 
cu x

which extends around -the ^circumference of said central opening of said 

bracket body except in the region of the opening of the "C" of said wall 

member; and

(c) a leak detecting sensor attached to said bracket body within the

.../2
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opening of the "C" of said wall member, whereby, in use, a leak that enters 

said drain is blocked by the wall member and channelled by the wall member 

around to the opening of the "C", thereby concentrating the leak to the region 

of the sensor location more rapidly than would otherwise occur.
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' AN ATTACHMENT BRACKET FOR A LIQUID

LEAKAGE SENSOR USED IN DRAIN OPENINGS

The following statement is a full description of this invention 
including the best method of performing it known to me:-
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BACKGROUND OF THE INVENTION

The present invention relates to an attachment bracket for a liquid 

leakage sensor used in drain openings.

In nuclear power generating stations, thermal power generating stations, 

and chemical plants, the earliest possible detection of leaking liquids such as 

water flowing into drain openings is necessary.

One possible method of meeting such demands is to install a liquid 

leakage sensor on the peripheral wall of the drain opening involved. In the 

past, however, there has been no adequate means for installing such liquid 

leakage sensors inside drain openings in a reliable and effective manner. 

Accordingly, there has been a demand for the development of such a means. 

The object of the present invention is to meet this demand.

SUMMARY OF THE INVENTION

An attachment bracket for attaching a liquid leakage sensor to a drain 

opening is provided comprising a funnel-shaped bracket body whose outer cir­

cumference is fitted in a liquid-tight relation inside the upper portion of the 

drain opening, this upper, tapered funnel portion being inclined downwardly 

toward a central discharge opening leading to the drain. A generally circu- 

larly-cylindrical, "C"-shaped wall member of a prescribed height is installed on 

the upper funnel surface of the bracket body and extends around the 

circumference of the central opening of the bracket body except in the region 

of the opening of the "C" of the wall member. A leak detecting sensor is 

attached to the bracket body within the opening of the "C" of the wall 

member. In use, a leak that enters the drain is blocked by the wall member

2
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and channelled by the wall member around to the opening of the "C", thereby 

concentrating the leak to the region of the sensor location more rapidly than 

would otherwise occur. The attachment bracket preferably has a cap member 

positioned over the open top of the "C"-shaped wall member to further 

channel and concentrate a leak toward the opening of the "C" in the wall 

member.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a cross-sectional view of the bracket and sensor of the present 

invention, taken substantially along line 1-1 of Fig. 2, installed in a drain 

opening.

Fig. 2 is a top plan view of the bracket and sensor according to the

invention.

Fig. 3 is a schematic view of the leak detecting sensor of the invention.

DETAILED DESCRIPTION OF THE INVENTION 
AND PREFERRED EMBODIMENTS WITH 

REFERENCE TO THE DRAWINGS

An attachment bracket for attaching a liquid leakage sensor to a drain 

opening is provided. The attachment bracket has a funnel-shaped bracket body 

whose outer circumference is fitted in a liquid-tight relation inside the upper 

portion of the drain opening, this upper, tapered funnel portion being inclined 

downwardly toward a central opening leading to the drain. A generally 

circularly-cylindrical, "C"-shaped wall member of a prescribed height is 

installed on the upper funnel surface of the bracket body and extends around 

the circumference of the central opening of the bracket body except in the 

region of the opening of the "C" of the wall member, and a leak detecting

3
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sensor is attached to the bracket body within the opening of the "C" of the 

wall member. In use, a leak that enters the drain is blocked by the wall 

member and channelled by the wall member around to the opening of the "C", 

thereby concentrating the leak to the region of the sensor location more 

rapidly than would otherwise occur. In a preferred embodiment, a cap 

member is positioned over the open top of the "C"-shaped wall member to 

further channel and concentrate a leak toward the opening of the "C" in the

wall member.

More specifically, the present invention is an attachment bracket for a 

liquid leakage sensor used in drain openings which is an attachment bracket 

that is used to attach a liquid leakage sensor to the upper portion of a drain 

opening, and which is characterized by the fact that the attachment bracket 

comprises a funnel-shaped bracket body whose circumference is fitted in a 

liquid-tight relation inside the drain opening, and whose upper surface is 

inclined downwardly toward a central opening. A "C"-shaped wall member of 

a prescribed height is installed on the upper surface of the bracket body and 

this wall member surrounds the aforementioned central opening of the bracket 

body except in the opening of the "C". A sensor attachment part is formed 

on the bracket body which attaches the liquid leakage sensor in the opening 

of the "C", i.e., in the area around the central opening that is not surrounded 

by the aforementioned wall member.

The attachment bracket for a liquid leakage sensor used in drain openings 

according to the present invention collects a leaking liquid in at least one 

place by means of the aforementioned bracket body which is installed inside 

the drain opening. The collected leaking liquid is then channelled toward

4
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and detected by the aforementioned liquid leakage sensor. Thus, early de­

tection of liquid leakage is made possible.

One example of application of the present invention will be described with 

reference to the attached figures.

In Fig. 1, H indicates a drain opening. This drain opening H is installed 

in a floor surface F, and is designed so that it drains any liquid which has 

leaked onto the floor surface F from the floor surface F into a drain pipe P. 

A drain fixture 10, preferably made of stainless steel, for the purpose of 

conducting leaking liquid from the floor surface F into the drain pipe P, which 

has a prescribed diameter, is embedded in the drain opening H. This drain 

fixture 10 consists of an upper cylindrical part 10a and a funnel-shaped part 

10b which slopes inwardly. A cover 11 is fit into the upper portion of the 

cylindrical part 10a. A multiple number of holes which allow the passage of 

leaking liquid are formed in this cover 11.

The attachment bracket 1 for a liquid leakage sensor used in drain 

openings in this example of application of the present invention is designed so 

that it is attached inside the upper portion of the drain opening H, i.e., to the 

upper rim of the cylindrical part 10a of the drain fixture 10.

The main body of the attachment bracket 1 is a funnel-shaped bracket 

body la. This bracket body la has an upper ring-shaped inclined plate lb 

whose upper surface slopes downwardly toward a central opening lx. A ring- 

shaped rubber gasket lc fits against the interior circumference of the 

cylindrical part 10a in a liquid-tight relation and is attached to the outer 

circumference of the inclined plate lb. A cylindrical lower part Id, which fits 

against the interior circumference of the funnel-shaped part 10b in a liquid-25
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tight relation, extends from the bottom edge of the inclined plate 10b. The 
t

rim of the central opening lx^is formed by this cylindrical member Id. A ring 

member le, which is "V"-shaped in cross-section and which supports the 

bracket body la on the upper surface of the funnel-shaped part 10b, is 

attached around the outer circumference of the cylindrical member Id.

A wall member If of a prescribed height is installed around the cir­

cumference of the central opening lx on the upper surface of the inclined 

plate lb. In this example of application, this wall part If is generally "C"- 

shaped when viewed in a plan view as in Fig. 2, and is arranged so that it 

surrounds the aforementioned central opening lx in the inclined plate lb 

except in one place, located on the right side of Fig. 2, i.e., the opening of 

the "C". It would also be possible to provide two or more places where the 

aforementioned opening lx is not surrounded by the aforementioned wall part 

If, these places forming liquid outflow areas. The portion of the rim of the 

central opening lx in the inclined plate lb that is not surrounded by the wall 

member If is extended slightly toward the center of the opening lx, i.e., to 

the left in Fig. 2, and the wall member If is extended along both sides of this 

extended portion. As shown in Fig. 1, a step is formed in the extended portion 

of the inclined plate lb, and the lower portion of this step acts as an 

attachment part lg for a liquid leakage sensor 2, described below. The top 

surface of this attachment part lg slopes downwardly, and is designed so that 

a liquid leakage sensor 2 can be attached to its upper surface by means of 

bolts 3 and huts 4. Accordingly, the liquid leakage sensor 2 is attached so that 

it slopes downwardly toward the inside.

6
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As shown in Fig. 3, the liquid leakage sensor 2 is formed of a sensing 

element 2a attached to a glass epoxy substrate 2b, and this sensing element 

2a is connected to an external, conventional liquid leakage monitoring device 

(not shown) through lead wires 2c and connector 2d. The sensing element 2a 

detects a leaking liquid by utilizing the conductivity of the leaking liquid as 

it runs down across the upper surface of the sensing element 2a. When the 

sensor 2 is attached to the bracket lg as shown in Fig. 1, the sensing element 

2a bends downwardly as shown in Fig. 1, so that the leaking liquid runs off of 

the sensing element 2a. When the liquid leakage sensor 2 is attached as 

shown, the upper surface of the liquid leakage sensor 2 is positioned a step 

below the inclined surface of the inclined plate lb.

Four "L''-shaped bracket fixtures lh are preferably installed on the upper 

surface of the inclined plate lb. These fixtures lh are positioned at equal 

intervals around the circumference of the inclined plate lb. A cap li is 

supported by these fixtures lh. This cap li has the shape of an inverted 

saucer. When this cap li is attached, the outer rim of the cap li is positioned 

slightly above the upper surface of the inclined plate lb, and the lower surface 

of the cap li is positioned slightly above the top of the wall part If. In the 

top plan view of Fig. 2, the cap li is shown in phantom for clarity of 

expression. This cap li forces liquid entering interior openings in grate 11 to 

flow toward the opening in wall member If and to the sensor 2.

The attachment bracket 1, with the liquid leakage sensor 2 attached, is 

installed as shown in Fig. 1. Specifically, the upper rubber gasket lc is fit 

in a liquid-tight relation against the interior circumference of the cylindrical 

part 10a, and the lower cylindrical part Id is fitted against the interior

7
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bracket 1 is pushed into the interior of the drain opening H from above. When 

the ring member le meets the upper surface of the funnel-shaped drain 

member 10b, the bracket 1 is in place.

With cap member li in place, any conductive liquid which flows out across 

the floor surface F will drop into the drain opening H through the openings in 

the cover 11, and will be received by the upper surface of the inclined plate 

lb. The leaking liquid received by the upper surface of the inclined plate lb 

flows downwardly along the inclined surface of the inclined plate lb, and is 

dammed by the aforementioned wall member If. This liquid will, enter the 

drain pipe P only by passing through the one place that is not surrounded by 

the wall member If. Accordingly, all of the leaking liquid is channelled to one 

place, and flows across the surface of the sensing element 2a' of the liquid 

leakage sensor 2. As a result, the liquid leakage sensor 2 reliably detects the 

leaking liquid at substantially the time that leakage begins.

The cap member li prevents the leaking liquid from entering the drain 

pipe P directly, and thus conducts all of the leaking liquid across the surface 

of the inclined plate lb. When the amount of leaking liquid is large, the 

leaking liquid flows over the top of the wall part If, and drains away by 

passing between the wall part If and the cap li. Accordingly, there is little 

danger that the drain opening H will overflow.

In order to remove the attachment bracket 1, it is necessary merely to 

pull the attachment bracket 1 upward.

8
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As described above, the attachment bracket for a liquid leakage sensor 

used in drain openings according to the present invention is designed to have 

a bracket body installed inside the drain opening, and leaking liquid is 

collected in at least one place by a wall member which is attached to this 

bracket body. Liquid draining from this place of collection is then detected 

by a liquid leakage sensor affixed to the bracket within the opening. 

Accordingly, leaking liquid can be collected and reliably detected from very 

nearly the time that leakage occurs.

While the invention has been disclosed herein in connection with certain

embodiments and detailed descriptions, it will be clear to one skilled in the 

art that modifications or variations of such details can be made without 

deviating from the gist of this invention, and such modifications or variations 

are considered to be within the scope of the claims hereinbelow.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. An attachment bracket for attaching a liquid leakage sensor to a drain 

opening comprising:

(a) a funnel-shaped bracket body whose outer circumference is 

fitted in a liquid-tight relation inside the upper portion of said drain opening, 

the upper, tapered funnel portion being inclined downwardly toward a central 

discharge opening leading to said drain;

(b) a generally circularly-cylindrical, "C"-shaped wall member of a
C\<~|

prescribed height installed on 4hei upper funnel surface of said bracket body 
cu K

which extends around -the ^circumference of said central opening of said 

bracket body except in the region of the opening of the "C" of said wall 

member; and

(c) a leak detecting sensor attached to said bracket body within the 

opening of the "C" of said wall member, whereby, in use, a leak that enters 

said drain is blocked by the wall member and channelled by the wall member 

around to the opening of the "C", thereby concentrating the leak to the region 

of the sensor location more rapidly than would otherwise occur.

2. The attachment bracket of claim 1 wherein a cap member is posi­

tioned over the open top of said "C"-shaped wall member to further channel 

and concentrate a leak toward the opening of the "C" in said wall member.

DATED THIS 26TH DAY OF SEPTEMBER 1988 

JUNKOSHA CO,, LTD.

By its Patent Attorneys:

GRIFFITH HACK & CO,
Fellows Institute of Patent
Attorneys of Australia
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