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(57) ABSTRACT 

A ?ow sensor having an inlet and an outlet comprising: a 
plate moving in response to ?uid ?ow therethrough, being 
displaced ?lrther as ?ow increases; a sensor for determining 
moving plate’s position and creating an electronic signal 
related thereto; a biasing means for biasing the plate towards 
the sensor’s inlet end. The sensor may include a sealing 
means for preventing ?ow therethrough until a speci?ed dif 
ferential pressure is reached allowing the device to be used 
as a bypass mechanism. The sealing means may also consti 
tute a check valve means to prevent ?ow in an undesired 
direction. The check means comprises: a bullet rod adapted 
to be received Within an ori?ce de?ned in a moving plate, 
such that the bullet rod prevents ?ow through the ori?ce until 
the moving plate is displaced past a terminal end of the bullet 
rod; and a plate means sealingly and slidingly received 
within a cylinder, which is closed for a portion of its length 
and open for another portion of its length, such that ?ow is 
prevented until the plate is displaced past the closed portion 
of the cylinder. The method using the sensor in multipurpose 
piping systems includes use of the apparatus in a system 
incorporating at least one ?re sprinkler, the piping system 
also preferably providing at least one other use in the struc 
ture. The other use in the structure may be supplying domes 
tic needs, or supplying heating/cooling water for a heating/ 
air conditioning system. 

16 Claims, 17 Drawing Sheets 
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APPARATUS FOR FLOW DETECTION, 
MEASUREMENT AND CONTROL AND 

METHOD FOR USE OF SAME 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions 
made by reissue. 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation-in-part of Ser. No. 
09/567,510 ?led on May 8, 2000, now US. Pat. No. 6,333, 
695, which application was a continuation-in-part of Ser. 
No. 09/483,999 ?led Jan. 18, 2000, now US. Pat. No. 6,239, 
708, which was, in turn, a continuation-in-part of Ser. No. 
09/098,976 ?led Jun. 17, 1998, now US. Pat. No. 6,081,196 
(hereinafter collectively referred to as the “Parent 
Applications”). 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The invention relates to the ?elds of ?ow detection, mea 
surement and control. The invention also relates to ?re sup 
pression systems, and, in particular, to multi-purpose piping 
systems for ?re protection in structures and ?ow elements 
related thereto. 

2. Description of the Prior Art 
Practically any system where ?uid ?ows in a conduit can 

use ?ow measurement devices. There are any many different 
kinds of ?ow measurement devices as there are systems 
where ?uids ?ow in a conduit (such as a typical round pipe). 
For example, it is well known that there is a pressure drop 
across an ori?ce plate, and that this pressure drop can be 
used to determine the ?uid ?ow through the pipe. The pres 
sure drop is proportional to the velocity of the ?uid in the 
pipe. As another example, a positive displacement device 
may be placed in a conduit, which directly measures the 
volume of ?uid ?owing therethrough. From the known vol 
ume measured by the positive displacement device, the 
velocity of the ?uid in the pipe can be determined. Each type 
of ?ow measurement device has its strengths and 
weaknesses, and may be applicable to one system, while not 
being suitable for another. 

Check valves (single and double acting) are also widely 
used in systems where ?uids ?ow in conduits. The purpose 
of a check valve is to allow ?ow in one desired direction, but 
prevent ?ow in the opposite undesired direction. Existing 
check valves often use a moving seat, which is forced open 
by ?uid ?owing in the desired direction, but which moving 
seat is sealingly forced against an annular shoulder, prevent 
ing ?ow in the undesired, opposite direction. 

It is well known to use electronic sensor means to transmit 
a signal generated by a ?ow measurement device to a read 
out or alarm means. The electronic output may be generated 
in response to a pressure transducer or the like. There are a 
myriad of ways to generate an electronic signal proportional 
to ?ow of a ?uid in a conduit. As with our ori?ce plate noted 
above, the differential pressure is proportional to the ?ow in 
the conduit. Therefore, a differential pressure transducer 
exposed to the up stream and down stream ?uids would pro 
duce an output electrical signal proportional to the ?ow of 
?uid through the conduit. In one type of paddle ?ow switch, 
the volume between the paddles is known, and a signal is 
generated indicating the number of revolutions per unit time 
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of the paddle, thus allowing calculation of the ?ow velocity. 
Vane-type paddle ?ow switches are typically used in the ?re 
protection industry, but vane-type paddle ?ow switches are 
generally not capable of measuring ?ow with any degree of 
accuracy. 
Gems® Sensors markets several types of ?ow switches in 

their catalogues, which switches use Reed switch technol 
ogy to measure ?ow. These devices are equipped with a 
magnet which is displaced by liquid ?ow to actuate a 
hermetically-sealed Reed switch isolated within the unit 
body of the switch. A positive spring-return de-actuates the 
switch when ?ow decreases. The pressure drop is low since 
the ?ow sensing elements moves out of the ?ow path after 
switch actuation. With only one moving partithe shuttle, 
paddle, or pistoniGems Sensors’ ?ow switches are alleged 
to be inherently reliable. There are no bellows, diaphragms, 
or mechanical linkages to wear or get out of adjustment. 
Gems Sensors ’FS-200 incorporates a magnet-equipped 
shuttle, which is displaced by ?uid ?ow, actuating the her 
metically sealed Reed switch. Gems Sensors also provides 
options vane bypass, which can be opened to allow addi 
tional ?ow to pass through the sensor before the Reed switch 
is activated. This optional vane device is externally adjust 
able with a blade screwdriver, for simple adjustment of the 
amount of ?ow required to actuate the Reed switch. Gems 
Sensors’ model FS-10798 incorporates a piston which pro 
vides an alternative ?ow path for ?uid. In the main ?ow path, 
there is a vane which can be adjusted to vary the amount of 
?uid ?ow which is required to move the piston a suf?cient 
distance to activate the magnetic switch. The piston is 
equipped, of course, with a magnet, which activates an exter 
nal Reed switch when it is displaced su?iciently. Therefore, 
there is no ?ow through the alternative piston path until it is 
displaced suf?ciently to allow ?uid to ?ow through an outlet 
port in the cylinder wall in which the piston moves. 

It is well known to provide a dual check back-?ow preven 
tor for use in various types of systems. For example, Watts 
Industries, Inc., provides a Series 007 Double Check Valve 
Assembly. The Watts device has two moving checks in 
series, which are displaced by ?ow in a desired direction, but 
which positively seat to prevent ?ow in the undesired direc 
tion. As the checks are displaced by ?ow in the proper 
direction, ?ow passes out around the periphery of the 
checks. The checks are contained within a cage assembly, 
which allows passage of ?uid between the legs thereof. 

It is well known to provide a bypass means for allowing 
?uid ?ow around a restriction, in certain circumstances. For 
example, as disclosed in the Parent Applications for use in a 
multipurpose piping system, it may be desirable to divert 
?ow around a water softener where the demand for water in 
the residence for ?re protection is greater than is able to ?ow 
through the water softener. As another example, in a chemi 
cal process, chemicals may be passed through a reactor unit. 
However, should the reactor become plugged or otherwise 
unduly restrict the ?ow, it may be desirable to bypass the 
reactor so as to prevent damage to the reactor vessel and/or a 

process upset. In these circumstances, it is necessary to have 
a bypass means which can divert ?ow around the ?ow ele 
ment causing the pressure drop. 

In most ?uid ?ow systems, each of the above noted ?ow 
elements (?ow measurement, check valve, bypass means) is 
a separate ?tting which must be placed in the ?uid system. It 
is often desirable to combine as many of the above noted 
functions into one device engineered for a particular pur 
pose. The bene?ts of a combination of multiple devices, for 
example the ?ow meter, check valve, and means for convert 
ing a ?uid ?ow to an electronic out put signal, are: a reduced 




































