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APPARATUS FOR FLOW DETECTION, 
MEASUREMENT AND CONTROL AND METHOD 
FOR USE OF SAME IN A FIRE SPRINKLER 

SYSTEM 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation-in-part of Ser. 
No. 09/483,999 ?led Jan. 18, 2000, Which Was a continua 
tion-in-part of Ser. No. 09/098,976 ?led Jun. 1, 1998 (here 
inafter collectively referred to as the “Parent Applications”). 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The invention relates to the ?elds of How detection, 
measurement and control. The invention also relates to ?re 
suppression systems. In particular, the invention relates to 
multi-purpose piping systems for ?re protection in structures 
and How elements related thereto. The invention relates to 
systems for ensuring adequate circulation to ?re protection 
sprinklers to minimize stagnation and/or freezing. 

[0004] 2. Description of the Prior Art 

[0005] Practically any system Where ?uid ?oWs in a 
conduit can use How measurement devices. There are any 
many different kinds of How measurement devices as there 
are systems Where ?uids How in a conduit (such as a typical 
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 
pressure 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 
volume measured by the positive displacement device, the 
velocity of the ?uid in the pipe can be determined. An 
eXample of this type device is a paddle ?oW sWitch com 
monly used in ?re protection systems. Each type of How 
measurement device has its strengths and Weaknesses, and 
may be applicable to one system, While not being suitable 
for another. 

[0006] Check valves (single and double acting) are also 
Widely used in systems Where ?uids How in conduits. The 
purpose of a check valve is to alloW How in one desired 
direction, but prevent How in the opposite undesired direc 
tion. 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, preventing How in the undesired, opposite direc 
tion. 

[0007] It is Well knoWn to use electronic sensor means to 
transmit a signal generated by a How 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 How of a ?uid in a conduit. As With our 
ori?ce plate noted above, the differential pressure is propor 
tional to the How in the conduit. Therefore, a differential 
pressure transducer eXposed to the up stream and doWn 
stream ?uids Would produce an output electrical signal 
proportional to the How of ?uid through the conduit. In the 
paddle ?oW sWitch, the volume betWeen the paddles is 
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knoWn, and a signal is generated indicating the number of 
revolutions per unit time of the paddle, thus alloWing 
calculation of the How velocity. Vane-type paddle ?oW 
sWitches are typically used in the ?re protection industry. 

[0008] It is also Well knoWn to provide a bypass means for 
alloWing ?uid ?oW around a restriction, in certain circum 
stances. For eXample, for use in a multi-purpose piping 
system, it made 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 How through the Water 
softener. As another eXample, in a chemical process, chemi 
cals 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 How element 
causing the pressure drop in certain circumstances. 

[0009] 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 as possible. The combina 
tion of multiple devices, for eXample the How meter, check 
valve, and means for converting a ?uid How to an electronic 
out put signal, are obvious. A reduced number of devices 
reduces compleXity, cost, and dif?culty of installation of a 
?uid ?oW system. 

[0010] It is also Well knoWn to provide a means for 
enunciating an alarm When Water ?oWs through a ?re 
protection system. Typical commercial ?re protection sys 
tems do not have signi?cant Water ?oW therethrough unless 
a sprinkler head is activated by a ?re. Thus, the typical 
commercial system need only to detect Whether or not How 
is present, and if so, an alarm must be enunciated. 

[0011] In application Ser. No. 09/098,976 ?led on Jun. 1, 
1998, for an Apparatus And Method For Multi-purpose 
Residential Water FloW Fire Alarm, a method Was disclosed 
Which alloWs the same piping to be used for both domestic 
and ?re protection needs. The method provided for a How 
detection and measurement means Which is capable of 
distinguishing typical domestic ?oW from ?re protection 
?oW caused by the operation of one or more sprinkler heads. 

[0012] The National Fire Protection Association 
(“NFPA”) has established standards for the design and 
operation of multi-purpose residential ?re sprinkler systems. 
The standard is knoWn as NFPA 13D, 1999 Ed. It de?nes a 
multi-purpose piping system (“MPS”) as “[a] piping system 
Within dWellings and manufactured homes intended to serve 
both domestic and ?re protection needs.” 

[0013] Typical commercial ?re sprinkler systems utiliZe a 
Water ?oW detector to provide an alarm means. When a How 
of suf?cient, minimal, volume is detected, typical commer 
cial systems indicate an alarm condition. The only reason 
that Water typically ?oWs in commercial systems is activa 
tion of a sprinkler head. Therefore, in a typical commercial 
system an alarm means need only determine Whether or not 
Water is ?oWing. Paddle ?oW sWitches are commonly used 
to determine When ?oW occurs in commercial systems. As 
noted above, these are typically vane-type paddle ?oW 
sWitches. 
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[0014] In the MPS Water regularly ?oWs through the 
common piping. FloWs occur to supply domestic needs 
Within the residence. Whenever a sink, shoWer or toilet valve 
open, Water ?oWs in the MPS. Therefore, the alarm system 
used on typical commercial applications Will not Work for 
the MPS because simply taking a shoWer might cause a 
typical commercial ?oW detector to alarm When used With 
the MP5. 

[0015] In light of this problem, typical residential appli 
cations have tWo completely different piping systems: (1) a 
?re sprinkler piping system, and (2) a domestic piping 
system. This basically doubles the number of pipes and the 
amount of plumbing Work Which has to be performed in a 
typical residential application. The same set of piping could 
not previously be used for both systems because the How 
alarm could send false signals When domestic Water Was 
turned on. Alternatively, a residential application could use 
a ?re detection system (i.e., smoke detector system). HoW 
ever, a smoke detection system does not alarm When Water 
?oWs. Therefore, With a smoke detection system and no How 
alarm, the ?re sprinklers could run for days, causing exten 
sive Water damage, While the home oWner is aWay on 
vacation and no alarm Would sound. Also, smoke detection 
systems are expensive. 

[0016] As noted above, US. patent application Ser. No. 
09/098,976 ?led Jun. 1, 1998, disclosed an Apparatus And 
Method For Multi-Purpose Residential Water FloW Fire 
Alarm. The apparatus for use as a multi-purpose residential 
?re suppression Water ?oW alarm system disclosed in that 
application Was comprised of a supply side for delivering 
Water under pressure; a multi-purpose piping system having 
a system side With common piping for delivering Water from 
the supply side to a ?re suppression side With one or more 
sprinkler heads and a domestic side for one or more domes 
tic uses; a detecting means for detecting ?re protection How 
and for distinguishing that How from a maximum domestic 
?oW, the detecting means being disposed betWeen the supply 
side and the system side; a drain test connection; and an 
alarm means. The method of utiliZing the apparatus 
described above Was also disclosed. One of the dependent 
claims from the above-noted application, claimed a detect 
ing means comprised of an ori?ce plate through Which Water 
?oWs causing a differential pressure measured by a differ 
ential pressure sWitch so that the How rate to the ori?ce plate 
is proportional to the differential pressure alloWing a deter 
mination of How rate based on the differential pressure 
measured. 

[0017] It Was disclosed that the How detection means 
could utiliZe any number of Well knoWn ?oW measurement 
technologies, such as US. Pat. No. 5,288,469 to Otten et al. 
The Otten device incorporates both an ori?ce plate and a 
cone-shaped plug around Which the Water ?oWs. U.S. Pat. 
No. 5,419,203 to Carmichael discloses a device similar to 
the device disclosed by Otten. Otten utiliZes the Hall effect 
to measure the displacement of a displacement piston having 
incorporated therein a magnet. Carmichael utiliZes strain 
sensors to measure the strain caused by displacement of a 
cone-shaped plug biased by a spring member. As the How 
increases, the cone-shaped plug displaces backWardly in 
reaction to the How putting greater pressure on the spring 
and consequently, greater pressure on the pressure sensors 
incorporated in the device. The Otten and Carmichael 
devices have several common features, namely a chamber 
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having an ori?ce plate and a plug-shaped device adapted to 
be de?ected aWay from the ori?ce plate in proportion to the 
How rate through the chamber. The How measurement 
means must be simple in both operation and concept so that 
it Will be inexpensive to build and can be easily programed 
and calibrated in the ?eld. The problem With Otten and 
Carmichael is that their devices alloW ?oW therethrough the 
instant pressure is applied across the ori?ce plate. As dis 
closed, they are not capable of serving as a bypass means for 
alloWing ?oW only When the differential pressure exceeds 
some preset level. 

[0018] Critics of the MPS have also noted that it is 
common for residential systems to incorporate a Water 
softener or similar devices (such as ?lters, chlorination 
systems, UV puri?ers and the like). Water softeners and 
similar devices can create substantial drops in system pres 
sure such that the Water supply ?oWing through a typical 
residential system may not be suf?cient for ?re protection 
needs. Therefore, there is a need for a bypass mechanism 
Which Will alloW suf?cient How in ?re protection situations 
to bypass the Water softener to supply the ?re protection 
needs. 

[0019] Prior art systems also suffered from problems With 
freeZing. Where lines Were in locations that could reach 
temperatures beloW freeZing, it Was a common problem to 
face freeZing in the pipes, Which could crack sprinkler heads 
and/or piping systems. Prior art systems addressed this 
problem in a number of Ways, including dry pipe systems, 
Which do not have any Water in the piping until ?re is sensed, 
by placing pipes in locations Where they Were not exposed 
to cold temperatures (for example, by placing insulation 
Wrap over piping systems in favor of heated spaced beloW) 
and the like. 

[0020] In prior art systems, typically, city Water or other 
supply means are connected to a supply system leading into 
a structure. Water typically ?rst ?oWs through an outside 
gate valve. The gate valve is typically integrally connected 
With a Water meter, though the tWo parts may be completely 
separate. After ?oWing through the gate valve and meter the 
Water passes an exterior Wall of the structure. Amain control 
valve is provided in case it becomes necessary to shut off all 
the Water in the structure. Though shoWn inside the structure 
the main control valve may also be outside. Apressure gauge 
may be provided to monitor Water pressure in the system. 

[0021] Where there are both domestic uses and a ?re 
sprinkler system, a How splitter divides the Water supply into 
tWo distinct streams: (a) a ?re side, and (b) a domestic side. 
FolloWing the How splitter a How detection means is pro 
vided on the ?re side. The How detection means is coupled 
to an alarm means. Upon detection of How by the How 
detection means, a signal is sent to the alarm means, Which 
creates an alarm condition therein. Piping leads aWay from 
the How detection means to a drain/test connection. The 
drain/test connection serves tWo purposes: it alloWs the ?re 
side to be drained, and it alloWs for simulation of the How 
rate created by the operation of a sprinkler head. Piping also 
leads aWay from the How detection means to at least one 
sprinkler head. A separate set of piping, the domestic side, 
leads to one or more domestic uses. 

[0022] It is knoWn that domestic uses of Water can have a 
high enough How rate to detract from ?re protection needs. 
Therefore, the prior art also discloses a domestic Water 
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supply shut-off valve, Which is effectively incorporated into 
the How splitter for shutting off Water supply to the domestic 
side. Such a shut-off valve is illustrated by US. Pat. No. 
5,236,002 to Martin, et al. 

[0023] A typical National Fire Protection Association 
(“NFPA 13D”) system requires tWo complete sets of piping, 
both ?re side piping and domestic piping to be run through 
out the structure. These tWo pipes running side by side 
require substantial increased material and labor costs to 
install. Further, for an existing structure, it may be extremely 
expensive or even impossible to install the second set of 
piping required for a ?re sprinkler system. 

[0024] The NFPA alloWed the MPS because, in their 
estimation, the cost savings associated With single systems 
instead of duplicate systems, Would cause the MP5 to be 
installed in more homes, thus saving more lives. HoWever, 
the NFPA provides no means for alarming upon a Water ?oW 
condition in the MPS, Which is a system Where both domes 
tic and ?re protection systems use common piping. 

[0025] With the MPS, again, a city or other domestic Water 
supply is provided. The Water ?oWs through the outside gate 
valve and Water meter through the outer Wall of the struc 
ture. Thence the Water ?oWs through the main control valve. 
A pressure gauge is typically provided to monitor Water 
pressure in the system. No How splitter is required for the 
MPS. There is no How detection means With the MPS. As 
noted above, typical ?oW detection means alarm upon 
detection of a minimum ?oW. Therefore, given the common 
piping system in the MPS, typical domestic uses could cause 
the prior art ?oW detection means to send an alarm signal to 
the alarm means. NFPA provided for installation of a non 
Water-?oW-based smoke detection and alarm system for use 
With the MPS. These non-Water-?oW-based smoke detection 
and alarm systems are expensive, and they are not capable 
of detecting ?oW through one or more ?re protection sprin 
klers. The inability of a smoke detection system to detect and 
enunciate a Water ?oW alarm could result in extensive Water 
damage to the property. 

Parent Applications 

[0026] The Parent Applications (Ser. Nos. 09/483,999 and 
09/098,976) disclosed the MP5 with a Water ?oW alarm. 
Since they envisioned the MPS, common piping carried 
Water throughout the system. After passing through the main 
control valve, Water passed by a pressure gauge, then 
through a How detection means. In combination the How 
detection means and the pressure gauge alloWed for deter 
mination of Whether the Water supply is suf?cient for ?re 
protection needs. The How detection means Was connected 
to an alarm means Which activated upon the detection of a 
How rate greater than maximum domestic ?oW. Methods of 
detecting and measuring How and alarming upon excessive 
How are illustrated, for example, in Otten, et al., US. Pat. 
No. 5,228,469. Disposed after the detection means Was a 
drain test connection. This drain test connection served the 
same purpose as it did in the prior art. The drain test 
connection also preferably included an ori?ce plate With 
interchangeable ori?ce plates for simulating different ?oW 
regimes. For example, one ori?ce plate could simulate the 
operation of a single ?re sprinkler While another ori?ce plate 
simulated the domestic usage. These interchangeable ori?ce 
plates could then be used to calibrate the operation of the 
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alarm means. Common piping carried Water throughout the 
system to both domestic and ?re protection uses. Rather than 
having distinct ?re sides and domestic sides, the Parent 
Applications disclosed short sections of pipe split off from 
the common piping Which Were designated as either ?re side 
or domestic side. 

[0027] The Parent Applications also disclosed a How sen 
sor incorporating a combination ori?ce ?oW meter/displace 
ment magnetic ?oW sensor in an annular housing. The 
annular housing Was preferably be composed of a non 
magnetic, metallic material, such as aluminum. Alterna 
tively, the annular housing could be comprised of a polymer 
such as CPVC or similar materials. The material of con 
struction Was not critical so long as it did not interfere With 
the magnetic activation of the Reed sWitch. The annular 
housing had tWo ends, and at each end a bushing or reducer 
adapted to be threadedly (or by a socket) attached thereto to 
alloW connection of an inlet pipe at an inlet end of the 
annular housing and an outlet pipe at an outlet end of the 
annular housing. A moving ori?ce plate, having a front face 
and a back face, Was adapted to be received Within the 
annular housing. The annular housing had at least one 
section With a continuous diameter de?ned therein for 
receiving the moving ori?ce plate. The moving ori?ce plate 
had a diameter Which Was slightly smaller than that of the 
continuous diameter section of the annular housing, alloW 
ing a sliding motion therein, but preventing excess ?uid to 
How around a periphery of the moving ori?ce plate. A 
moving plate opening Was de?ned at or near the center of the 
moving ori?ce plate. An ori?ce plate magnet ?ange having 
a diameter larger than that of the moving plate opening Was 
disposed on a back face. Disposed substantially around and 
outside the ?ange Was a circular ori?ce plate magnet. The 
moving ori?ce plate Was biased aWay from the outlet end by 
a ori?ce plate spring. The ori?ce plate spring Was contained 
betWeen an interior ?ange shoulder near the outlet end, and 
the ori?ce plate magnet. Mounted on an exterior portion of 
the annular housing Was a Reed sWitch. The Reed sWitch 
Was attached to the annular housing by an adjustable attach 
ment means. Adjustment screWs held the adjustable attach 
ment means in place and alloWed it to be loosened for 
movement of the Reed sWitch for calibration of the device. 

[0028] The Parent Applications also disclosed another 
related embodiment of the combination ori?ce ?oW meter/ 
displacement magnetic ?oW sensor. This embodiment Was 
adapted to be used in systems Where a Water softener or 
similar pressure drop causing device is present. The outlet to 
the Water softener Was on the supply side of the sensor, and 
the inlet from the Water softener Was on the system side of 
the sensor. A “bullet rod” Was held in place by a bullet port 
Within the annular housing. The bullet port Was comprised of 
an outer annular ring held in place betWeen an annular 
shoulder and a bushing, support legs projecting inWardly 
from the annular ring, and an inner support ring. An open 
port area Was de?ned betWeen each of the support legs. 
Preferably, the sum of the open port areas Was at least as 
large as the cross sectional area of the inlet pipe connected 
to the sensor, thus, the pressure drop through the device Was 
minimiZed. Abullet rod having a head portion With a leading 
end and a threaded male end adapted to be received through 
the inner support ring Was provided. A tail portion had a 
threaded female end adapted to threadedly engage the male 
end, so that the tail portion is held in place against the inner 
support ring. The tail portion also had a tapered end. The 
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tapered end faced the outlet end of the sensor. The moving 
ori?ce plate opening Was siZed to receive the tail portion so 
as to allow sliding motion of the moving ori?ce place and 
also to minimize ?oW betWeen the tail and the ori?ce plate. 
Thus, as the moving ori?ce plate Was displaced toWard the 
outlet end by differential pressure, substantially all of the 
How Was diverted through the Water softener until the 
differential pressure displaced the ori?ce plate past the 
tapered end, at Which point Water ?oWed through the ori?ce 
in the ori?ce plate. As discussed beloW, preferably tWo Reed 
sWitches Were provided, the ?rst for a trouble alarm, and the 
second for enunciating the alarm means. 

[0029] To reiterate, the problem to be solved by the Parent 
Application Was provision of a Water-?oW-based means of 
alarming the MPS. In the past, such systems had to utiliZe 
tWo completely different piping systems: one for domestic 
uses and one for ?re sprinkler system uses. Previous alarms 
used in these systems Were designed to create an alarm 
condition upon the detection of a How (commonly 8-10 
gpm). Typical domestic ?oWs could have caused an alarm in 
a prior art system. Alternatively, prior art systems used a 
smoke detection and alarm system Which did not have a How 
detector. These systems Without a How detector risked 
substantial Water damage to the structure if a sprinkler head 
activated While no one Was in the home. 

[0030] The Parent Applications used the principle that 
domestic ?oW rates are much loWer than ?oW rates needed 
for ?re protection. Using a How detection means, it Was 
possible to create an alarm condition only upon detection of 
?oWs Which are such as created by ?re protection needs. 
Thus, an alarm condition Was not created When typical 
domestic uses only Were detected. 

[0031] Preferably, the Parent Applications also incorpo 
rated a tamper detection means on the main control valve. 
The tamper protection means determined Whether the main 
control valve Was closed, and if so, enunciating a trouble 
alarm. Apressure gauge Was also preferably provided in the 
system. 

[0032] The combination ori?ce ?oW meter/displacement 
magnetic ?oW sensor disclosed in the Parent Applications 
preferably had tWo normally open Reed sWitches disposed 
thereon for detecting ?oW as indicating by displacement of 
the moving ori?ce plate. The ?rst Reed sWitch Was the same 
as previously disclosed, and enunciates a ?re alarm via the 
?re alarm means. Preferably, the ?rst Reed sWitch also 
activated a system Which contacts emergency response 
personnel, such as ?re departments. In addition to the ?re 
alarm Reed sWitch, a second Reed sWitch may be provided. 
The second Reed sWitch enunciated a ?rst stage “trouble 
alarm”. Preferably, the ?rst stage trouble alarm only enun 
ciated Within the structure (i.e., emergency response person 
nel Were not contacted). The trouble alarm Was created if the 
domestic usage Was excessive. Where the system Was used 
With the MPS, the ?rst stage alarm Would naturally cause 
anyone in the residence to instinctively shut off Water, for 
eXample a shoWer they may be taking. As another eXample, 
if a resident heard a ?rst stage alarm, and they Were Washing 
dishes, they Would most likely shut off the sink faucet. This 
natural reaction to the ?rst stage alarm may reduce the Water 
?oW demand beloW the level Where the ?rst stage alarm 
enunciates, eliminating the alarm condition. The ?rst stage 
Reed sWitch is displaced a slight distance toWard the inlet of 
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the How sensor relative to the ?re alarm Reed sWitch. Thus, 
as the moving ori?ce plate is displaced toWards the outlet 
end of the How sensor, it Will ?rst activate the ?rst stage 
Reed sWitch, enunciating the internal ?rst stage trouble 
alarm. As the ori?ce plate continues to be displaced toWards 
the outlet end, it Will neXt activate the ?re alarm Reed 
sWitch, Which enunciates the alarm means, preferably noti 
fying emergency response personnel. The relative linear 
displacement of the ?re alarm Reed sWitch and the trouble 
Reed sWitch Was to be set in the ?eld so that there Was 
suf?cient differential in the How Which activates the ?rst 
stage alarm and the ?re alarm to give residents or occupants 
of the structures suf?cient time to shut off domestic demands 
before a ?re alarm is created. This tWo-stage system also 
serve as a safety back up, because if one of the alarm stages 
fail, the other still alerted residents to the potential alarm 
condition. 

[0033] Tamper detection means on the main control valve 
preferably incorporated Reed sWitches as Well. As the handle 
Was turned, a magnet on the handle activated a normally 
open Reed sWitch, causing it to close, enunciating an alarm 
notifying the occupants of the structure that the main control 
valve had been closed, and the ?re protection system Was not 
being supplied With Water. Again, this is an important safety 
consideration in residential systems Where small children, 
unknoWing homeoWners, and the like can easily turn off the 
system Without realiZing they are shutting off their ?re 
protection system as Well. 

[0034] Though the Parent Applications described the 
inventions therein With reference to a multipurpose piping 
system, it should be understood that the system could be 
used With any ?oW-based system. Further, the How detection 
means disclosed herein could be used With any ?oW system, 
not just ?re protection systems. That is, the How detection 
means are capable of detecting the How of any ?uid through 
a piping system. The piping system could carry hydrocar 
bons, solvents, or any other liquid or potentially gaseous 
materials for that matter. 

[0035] In operation the apparatus disclosed in the Parent 
Applications functioned as both a domestic Water supply 
system and a smoke detection and alarm system. Under 
normal conditions, the Water ?oW rate through the How 
detection means did not reach the ?re suppression ?oW rates. 
When one or more sprinkler heads activated, the How 
detection means detected the increased How and sent an 
alarm to the alarm means. The alarm means enunciated a 
visible and/or audible alarm indicating the alarm condition. 
It is Well knoWn in the prior art to activate a telephone 
modem-based system for calling, for eXample, the ?re 
department, upon detection of an alarm condition. See, e.g., 
Otten, US. Pat. No. 5,139,044. It Was preferable to incor 
porate such a modem-based component in the present inven 
tion to notify the ?re department and other emergency 
contacts should a ?re alarm condition be detected. If one or 
more domestic cutoff valves Were included in the apparatus, 
the How detection means also sent a signal to activate the 
domestic cutoff valves, shutting off Water to one or more 
domestic uses and providing more Water for the ?re sprin 
klers. 

[0036] When the tWo-stage alarm system Was provided, it 
Was necessary to calibrate both the ?rst stage trouble alarm 
and the ?rst stage Reed sWitch. The preferred method Was to 
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?rst calibrate the ?re alarm Reed switch. The calibration Was 
very simple. First, the drain test connection is opened to 
simulate ?re protection needs, the connection means for the 
Reed sWitch Were loosened, and it Was moved toWards the 
inlet end of the sensor until an alarm condition Was created. 
The ?rst stage Reed sWitch Was then moved a slight distance 
further toWards the inlet end. A typical domestic demand 
Was then created by using the drain test connection or 
?oWing Water from some number of plumbing ?xtures. As 
the How through the drain test connection exceeds the high 
end of the expected domestic demand, the ?rst stage Reed 
sWitch should be activated, activating a ?rst stage trouble 
alarm. If the alarm is not activated, the ?rst stage Reed 
sWitch is moved further toWards the inlet end of the sensor. 

Shortcomings of the Prior Art 

[0037] In prior systems it Was often necessary to provide 
both a double check valve element and a How detection/ 
measurement/control sensor. Both of the elements increased 
the cost of this system and increased the pressure drop 
through the system. There Was a need for a How sensor that 
could both serve as a double check and as a How detection 
or measurement means. 

[0038] In multi-purpose piping systems, as Well as stand 
alone ?re protection systems, there Was the problem of 
stagnation (Where Water Was to be used for human consump 
tion) of Water in the piping as Well as the problem of 
freezing, Where piping Was exposed to temperatures loWer 
than 32° Fahrenheit. Freezing presented itself as a problem 
Where piping Was installed, for example, in an attic of a 
residence. There Was therefor a need for a system Which 
provides for the Warming of pipes to prevent freeZing, as 
Well as circulation through the pipes to prevent stagnation. 

[0039] Another problem that plagued prior art systems 
Was the issue of retro?tting existing structures for ?re 
protection systems. Retro?tting for a ?re protection system 
in a typical structure Would be very expensive because, 
Where the freeZing issue is a problem, piping Would have to 
be installed in conduits beloW the ceiling of the structure (or 
at least under insulation) to prevent the danger of freeZing. 

SUMMARY OF THE INVENTION 

[0040] It is therefore an object of the invention to provide 
an apparatus for How detection and measurement. It is also 
an object to provide a method for using the disclosed 
apparatus in multipurpose piping Water ?oW ?re alarm 
systems. The apparatus and method overcome one or more 
of the disadvantages of the prior systems. 

[0041] It is an object of the present invention to provide an 
apparatus for How detection and measurement. The appara 
tus for How detection and measurement can incorporate a 
bypass means for alloWing additional How to pass through 
the How measurement device as needed. When Water is 
alloWed to How through the bypass means, an alarm may be 
enunciated should the How reach a speci?ed level. The 
objects of the apparatus are accomplished by providing a 
moving ori?ce plate With a magnet moving in cooperation 
thereWith. The magnet activates a Reed sWitch on an exter 
nal surface of the How sensor When the moving ori?ce plate 
is displaced a suf?cient distance by the How passing through 
the sensor. When the Water demand exceeds that Which can 
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How through the primary path, the moving ori?ce plate is 
displaced beyond bullet rod alloWing ?oW through the 
ori?ce. 

[0042] It is a further object of the invention to provide a 
How sensor Which can serve as a double check valve. This 

object of the invention is achieved by providing a moving 
seat, in cooperation With the moving ori?ce plate, for 
providing tWo back How prevention means. When Water 
moves through the How sensor in the desired direction, the 
moving seat alloWs Water to pass thereby, and When suf? 
cient Water ?oWs through the sensor, the moving ori?ce plate 
is displaced so that Water can pass through the ori?ce 
therein. When Water ?oWs in the undesired direction, the 
moving seat is biased to cause a sealing action of a check 
o-ring against a check shoulder seat. Similarly, the moving 
ori?ce plate is biased so as to create a seal betWeen an outer 
seat and an outer ori?ce o-ring, as Well as betWeen an inner 
seat and an inner ori?ce o-ring. Thus, in combination, the 
moving seat and the ori?ce plate provide a double check. 
Incorporating the double check technology, a single ?oW 
sensor can serve as a How measurement device, a double 

check valve, a bypass means, as Well as creating an elec 
tronic output signal for enunciating an alarm or the like. 

[0043] It is an object of the present invention to provide a 
?re protection piping system having a Water supply, a means 
for heating Water, at least one ?re protection sprinkler, a 
common piping means for receiving Water from the supply, 
passing it through the heating means and delivering it to at 
least one ?re protection sprinkler, and circulating means for 
circulating Water through the common piping back to the 
heating means to maintain a speci?ed minimum temperature 
in the common piping. By providing these elements, the 
danger of Water freeZing in the common piping is elimi 
nated. In one embodiment, the circulation means comprises 
a pump controlled by a temperature measurement means for 
determining When the temperature of Water in the piping 
drops beloW the minimum temperature speci?ed. The con 
troller engaging the pump Which re-circulates the Water in 
the piping through the heating means once the temperature 
drops beloW the desired level. At the same time, the recir 
culating of hot Water through the system also eliminates the 
problem of stagnation. 

[0044] It is also an object of the present invention to 
provide the foregoing advantages in a system Where at least 
one domestic uses is also supplied With hot Water by the 
common piping. When the present system is used in a 
multi-purpose piping system, homeoWners have the added 
bene?t of instant hot Water from a faucet or the like. 

[0045] It is an object of the present invention as Well to 
provide a How sensor Which incorporates at least a single 
stage means for enunciating an alarm. The How sensor may 
incorporate as many as three or more levels of alarm for the 
taking of various actions by the system upon the detection of 
the speci?ed level of How required to enunciate the alarm. 

[0046] It is also an object of the present invention to 
provide a means to compensate for pressure drops in a 
typical MPS. More particularly, typical pressure drops 
include, but are not limited to, a Water softener Which may 
be placed in line in the system. Water softeners are typically 
used in multi-purpose systems to improve the quality of 
Water for domestic use in the residence. In addition to Water 
softeners, pressure drops may include ?lters, UV treatment 
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of Water, and the like. There are many reasons Why people 
Want to treat Water coming into their homes for domestic 
purposes. Many of these treatment means Will reduce the 
pressure of the Water through the MPS system. Thus, there 
may be a need for ?re protection ?oWs to bypass these 
pressure drops in the system, or to at least compensate for 
them. The present invention takes these types of pressure 
drops into account by providing a bypass means. In typical 
domestic ?oW situations, the entire How of the Water supply 
goes through the treatment method in question, such as a 
Water softener. HoWever, When the system side pressure 
drops beloW a set level, a relief alloWs additional ?oWs 
through a loWer pressure drop path. 

[0047] By the same token, devices previously available for 
the measurement of How caused another pressure drop. As 
noted above, pressure drops in the MPS can prevent suf? 
cient ?oW from being available to satisfy ?re protection 
needs. Therefore, it is also an object of the present invention 
to provide a volume ?oW detection and measurement means 
for use in the MPS Which have minimal pressure drops. The 
How detection means discussed are very simple in operation 
and easy to calibrate in the ?eld. They may be used to 
provide a read out of the ?oW, or may simply provide an 
alarm When ?re protection ?oWs are detected. 

[0048] It is also an object of the present invention to 
provide a How measurement device With a higher capacity 
still for use in standard Wet pipe systems. Under some 
circumstances, it may be desirable to use an expanded 
chamber system along With the ori?ce plate. In these sys 
tems, as the ori?ce plate is de?ected backWardly by the 
Water pressure, it moves into an area of expanded cross 
section Where the Water can How not only through the center 
of the ori?ce plate, but around the edges thereof. This 
expanded area minimiZes the pressure drop through the How 
sensor at high demands, such as is the case Where multiple 
sprinkler heads may have activated. 

[0049] It is an object of the invention to provide a system 
Which can incorporate both a Water softener and use of 
heated Water from the hot Water heater in the structure. As 
noted above, the bypass means may be the How sensor as 
described herein. Alternatively, the bypass means may com 
prise a How sensor for measuring ?uid ?oWing through the 
common piping, a normally closed valve, and a controller in 
communication With the How sensor and in a controlling 
position of the valve for opening the valve When demand for 
Water exceeds the capacity of How through either the heating 
means and/or the Water softener. This valve-based bypass 
system requires mechanical intervention, so it is not as 
simple as the system incorporating the valve and the How 
sensor With integral bypass means. HoWever, it may be 
desirable in some applications. 

[0050] Asystem for providing circulation of Water around 
?re protection sprinklers, the system comprising, common 
piping carrying Water, Which Water is caused to How at 
periodic intervals; a head ?tting receiving a ?re protection 
sprinkler therein and further de?ning a chamber therein in 
communication With the sprinkler; supply and return lines 
for supplying Water to and returning Water from the head 
?tting; and a pump means for using the velocity head created 
by Water ?oWing through the common piping to pump Water 
to the head ?tting causing circulation there through as a 
result of and in cooperation with How through the common 
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piping, is disclosed. As disclosed, the circulation systems 
does not require any mechanical input. That is, no pumps or 
motors are required for the pumping system. HoWever, it is 
anticipated that in some cases it may be desirable to use a 
mechanical pump based on either electrical, air, or similar 
poWer means. In those cases, the pump Will not rely on the 
velocity head of Water ?oWing through the common piping. 

[0051] It is also an object of the invention to provide a 
integrated system incorporating the above-noted elements of 
the invention and having a tWo-stage alarm for enunciating 
a pre-alarm, as Well as a full-bloWn ?re alarm. The inte 
grated system has tWo sensors on the How detection device, 
the ?rst sensor enunciating a trouble alarm When a speci?ed 
How is created, and if the How further increases, a second 
sensor enunciating a ?re alarm, Which also preferably calls 
emergency response personnel. The ?rst trouble alarm is 
audible only in the residence or structure Where the system 
is deployed. Preferably, as noted, the second ?re alarm Will 
contact emergency personnel, possibly via a telephone 
modem-type connection. The integrated system also prefer 
ably incorporates a tamper sWitch on a valve incorporated in 
the system to shut off the How thereto. The tamper sWitch 
Will enunciate if Water How to the ?re protection system is 
shut off. 

[0052] Finally, it is an object of the present invention to 
provide a shut off valve to automatically prevent Water from 
?oWing to a laWn sprinkler should a trouble or ?re alarm be 
enunciated. The shut off valve Would be activated by a 
controller or directly by the signal sent from the How sensor, 
indicating that there Was either a trouble alarm or a ?re alarm 
condition. Where this shut off valve is incorporated into the 
present system, it may be preferable to have a normally 
closed Reed sWitch along With the other Reed sWitches, as 
shoWn on the How sensor in FIG. 1, to close the normally 
closed shut off valve When a magnet is displaces suf?ciently 
far to activate either the trouble alarm or the ?re alarm. 

[0053] There have thus been outlined, rather broadly, the 
more important features of the invention in order that the 
detailed description thereof that folloWs may be better 
understood, and in order that the present contribution to the 
art may be better appreciated. There are, of course, addi 
tional features of the invention that Will be described here 
inafter and Which Will form the subject matter of the claims 
appended hereto. 

[0054] In this respect, before explaining at least one 
embodiment of the invention in detail, it is to be understood 
that the invention is not limited in this application to the 
details of construction and to the arrangements of the 
components set forth in the folloWing description or illus 
trated in the draWings. The invention is capable of other 
embodiments and of being practiced and carried out in 
various Ways. Also, it is to be understood that the phrase 
ology and terminology employed herein are for the purpose 
of description and should not be regarded as limiting. As 
such, those skilled in the art Will appreciate that the con 
ception, upon Which this disclosure is based, may readily be 
utiliZed as a basis for the designing of other structures, 
methods and systems for carrying out the several purposes 
of the present invention. Additional bene?ts and advantages 
of the present invention Will become apparent in those 
skilled in the art to Which the present invention relates from 
the subsequent description of the preferred embodiment and 
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the appended claims, taken in conjunction With the accom 
panying drawings. It is important, therefore, that the claims 
be regarded as including such equivalent constructions inso 
far as they do not depart from the spirit and scope of the 
present invention. 

[0055] Further, the purpose of the foregoing abstract is to 
enable the US. Patent and Trademark Of?ce and the public 
generally, and especially the scientist, engineers and prac 
titioners in the art Who are not familiar With patent or legal 
terms or phraseology, to determine quickly from a cursory 
inspection the nature and essence of the technical disclosure 
of the application. The abstract is neither intended to de?ne 
the invention of the application Which is measured by the 
claims, nor is it intended to be limiting as to the scope of the 
invention in any Way. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0056] In the draWings: 

[0057] FIG. 1 is a schematic diagram of one embodiment 
of the present invention. 

[0058] FIG. 2 is a detailed cross-sectional draWing of a 
passive pump for use in the present invention to circulate 
Water around and to sprinkler heads. 

[0059] FIG. 3 is a detailed cross-sectional vieW of the 
head ?tting to Which the sprinkler head is attached to alloW 
circulation thereto. 

[0060] FIG. 4 is a detailed cross-sectional vieW of a ?ow 
sensor having an integral bypass means therein. 

[0061] FIG. 5 is a detailed cross-sectional vieW of a How 
sensor, Which alloWs ?oW therethrough When the pressure 
drop across the How sensor eXceeds a preset limit. 

[0062] FIG. 6 is a front vieW of the ori?ce plate used in 
the How sensors shoWn in FIGS. 4 and 5. 

[0063] FIG. 7 is a back vieW of the ori?ce plate shoWn in 
FIGS. 4 and 5. 

[0064] FIG. 8 is a front vieW (as Well as a back vieW since 
the front and back vieWs are identical) of a bullet port used 
in the How sensor shoWn in FIGS. 4 and 5 of the present 
invention. 

[0065] FIG. 9 is a schematic of an alternative con?gura 
tion of the present invention. FIG. 10 is a schematic of still 
another alternative con?guration of the present invention. 

[0066] FIG. 11 is a cross-sectional vieW of a How sensor 
incorporating a double check valve. 

[0067] FIG. 12 is a detail side vieW of the moving seat for 
use With a double check valve. 

[0068] FIG. 13 is a detail front vieW of the moving seat for 
use With a double check valve. 

[0069] FIG. 14 is a detail back vieW of the moving seat for 
use With a double check valve. 

[0070] FIG. 15 is a detail side vieW of the moving ori?ce 
plate for use With a double check valve. 

[0071] FIG. 16 is a detail front vieW of a moving ori?ce 
plate for use With a double check valve. 

Oct. 4, 2001 

[0072] FIG. 17 is a detail back vieW of a moving ori?ce 
plate for use With a double check valve. 

[0073] FIG. 18 is a detail side vieW of the bullet port for 
use With a double check valve. 

[0074] FIG. 19 is a detail front vieW of the bullet port for 
use With a double check valve. 

[0075] FIG. 20 is a detail back vieW of the bullet port for 
use With a double check valve. 

[0076] FIG. 21 is a cross-sectional vieW of another 
embodiment of a How sensor incorporating a double check 
valve. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0077] A How sensor, from Which the How sensor dis 
closed herein Was described in U. S. patent application Ser. 
No. 09/483,999, ?led Jan. 18, 2000. That application dis 
closed a How sensor, Which could be used With a multi 
purpose piping system for a ?re suppression system/domes 
tic Water supply system in a structure. The device Was 
disclosed as being used in a ?re protection system, but it Was 
noted that the sensor could be used in any ?oW measurement 
situation as Well as in situations Where a bypass means Was 

desirable. The device disclosed more fully hereinafter, is 
intended to, and certainly can, be used in any appropriate 
?oW measurement situation. It need not be a ?re protection 
system, and the ?uid need not be Water. For eXample, in a 
petrochemical facility, a petrochemical may be passed 
through a reactor unit to cause a chance in its chemical 
structure. HoWever, should the reactor become plugged, it 
may become desirable to have a bypass mechanism Which 
alloWs the petrochemical to be vented to an emergency ?are 
system, rather than causing a rupture or other failure of the 
reactor vessel. Such an application Would be an appropriate 
use for the present ?oW sensor. The operation of the How 
sensor described in the Parent Application is more fully 
described in the sections beloW. 

[0078] One embodiment of a ?re protection system incor 
porating the apparatus is illustrated in FIG. 1. The Water 
from the Water supply 100 ?rst ?oWs through a How sensor 
101a passing through an inlet softener line 104 to a Water 
softener 102 or similar Water treatment or processing device 
and thence through the outlet softener line 106 back through 
the How sensor 101a. The operation of the How sensor 101a 
Will be more fully described hereinafter, but for the present 
time it is suf?cient to say that the How sensor 101a typically 
directs Water through the inlet softener line 104 through the 
Water softener 102 and then back through the sensor to a ?rst 
pipe section 108. HoWever, Whether there is an eXcessive 
Water demand in the system, for eXample such as one caused 
by the operation of a ?re protection sprinkler, there is a 
mechanism incorporated in the How sensor 101a Which 
alloWs Water to bypass the Water softener 102 increasing the 
How rate through the system. The Water, Which is passed 
through the Water softener 102, is neXt split, some of it 
passing into the cold Water piping 110, and the rest of it 
passing into a second pipe section 112. 

[0079] The Water from the second pipe section 112 neXt 
passes through a second ?oW sensor 101b. A check valve 
148 may also be incorporated in the second pipe section 112. 
The check valve 148 prevents back How of Water, Which 
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potentially could be stagnate from the ?re protection system, 
to the cold Water piping and/or the Water softener. The 
second ?oW sensor 101b passes Water doWn through a Water 
heater 114 via an inlet heater line 116, and back to the sensor 
via an outlet heater line 118. Again, the second ?oW sensor 
101b incorporates a bypass means Which alloWs Water to 
bypass the Water heater Where there is an excessive demand. 
After being heated, the Water passes into a multi-purpose 
pipe section 120. Attached to the multi-purpose pipe section 
120 are typical domestic uses such as a shoWer head 122 and 
a faucet 134. Other uses, such as toilets, dishWashers, 
Washing machines, and the like may also be attached to the 
multi-purpose pipe section 120. Also in communication With 
the multi-purpose pipe section 120 are one or more sprinkler 
heads 128. As shoWn in FIG. 1, sprinkler heads are in 
communication via a passive pump 124 and a head ?tting 
126 With a multi-purpose pipe section 120. The operation of 
the passive pump 124 in cooperation With the head ?tting 
126 and the sprinkler heads 128 Will be more fully described 
hereinafter. HoWever, the purpose of the passive pump is to 
utiliZe the velocity head of Water ?oWing through the 
multi-purpose pipe section 120 to circulate Water to and 
around the sprinkler heads 128 to minimize stagnation 
thereat. 

[0080] As shoWn in FIG. 1, tWo ?oW sensors are incor 
porated into the multi-purpose piping system. If there is no 
Water softener, there Will not be a need for the How sensor 
101a. The only How sensor 101b Will be on the hot Water 
heater. Alternatively, it may be desirable to have only one 
How sensor present at the Water softener. In such a case, the 
How sensor at the Water softener Will also measure the cold 
Water ?oW, potentially contributing to more false alarms in 
the multi-purpose alarm system. HoWever, this may be 
desirable Where the risk of false alarms is not substantial, 
and the cost savings is sufficient enough to justify a single 
sensor at the Water softener only. It is not believed that the 
hot Water heater Will cause a signi?cant pressure drop in the 
How therethrough. Therefore, the bypass means at the hot 
Water heater is not believed to be necessary to ensure that 
adequate How is available for ?re protection needs. Rather, 
as shoWn, the advantages that the How sensor placed on the 
hot Water heater only measures the How through the hot 
Water domestic uses, as Well as the How to the ?re protection 
sprinklers. Thus, the chance of a false alarm is minimiZed. 

[0081] From the passive pump 124, Water is passed to a 
head ?tting 126. The Water passes to the head ?tting 126 
from the multi-purpose pipe section 120 via the head supply 
line 130. It is returned to the multi-purpose pipe section 120 
via the head return line 132. A reverse-j ?tting 164 supplies 
Water from the head ?tting 126 to the sprinkler head 128. 
The purpose of the reverse-j ?tting 164 is to cool the Water 
supplied to the sprinkler head 128 to insure that the sprinkler 
head is not activated by the temperature of the Water 
supplied thereto. Most sprinkler heads are set to activate at 
a temperature of 155° Fahrenheit. While it is not anticipated 
that hot Water ?oWing through the multi-purpose piping 
system Will exceed that temperature, the reverse-j ?tting 164 
helps to insure that just in case the Water does exceed that 
temperature, the ?re sprinkler is not inadvertently activated 
by Water passing thereto. 

[0082] As shoWn, a thermocouple 136 in communication 
With the pump controller 138 and control Wiring 140 oper 
ates to ensure that a minimum desired temperature is main 
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tained in the common piping 120. The thermocouple 136 
measures the temperature of Water in the common piping 
120. If the temperature of the Water drops beloW a prese 
lected level (preferably at least 40° Fahrenheit), the pump 
controller 138 initiates the action of a pump 144. The pump 
144 draWs Water from the common piping via a pump inlet 
pipe 142. A pump outlet pipe 146 directs Water through a 
check valve and a return pipe 150 so that it is recycled 
through the Water heater 114. The return pipe 150 connects 
to the inlet heater line 116 to complete the circuit. Thus, 
Water moved by the pump 144 through the Water heater 114 
is reheated to maintain a minimum temperature in the 
multi-purpose pipe section 120. 

[0083] An alternative embodiment is also shoWn in FIG. 
1. The alternative embodiment includes a return leg supply 
pipe 152 and a return leg ?oW sensor 154. The return leg 
supply pipe 152 may be in communication With the ?rst pipe 
section 108. The return leg ?oW sensor 154 normally pre 
vents any Water from ?oWing directly from the ?rst pipe 
section 108 through the return leg supply pipe 152 into the 
multi-purpose pipe section 120. HoWever, When an exces 
sive Water demand is made on the multi-purpose pipe 
section 120, the pressure may drop loW enough so that the 
return leg ?oW sensor 154 alloWs Water to pass there through 
directly from the ?rst pipe section 108, bypassing the How 
sensor 101b and the other elements of the Water heater 
system. Alternatively, the return leg ?oW sensor 154 may 
draW Water from the multi-purpose pipe section 120 at a 
point adjacent to the outlet from the How sensor 101b. 

[0084] As used herein, the multi-purpose pipe section 120 
Will often be referred to as “common piping.” The “common 
piping” may include the second pipe section 112, the inlet 
heater line 116, the outlet heater line 118, the multi-purpose 
pipe section 120, the pump inlet pipe 142, the pump outlet 
pipe 146, as Well as the How sensor 101b. Further, in the 
embodiment shoWn in FIG. 1, the common piping includes 
all piping elements excluding the cold Water system, and 
also excluding piping related to the Water softener system. 
As noted above, in some circumstances it may be desirable 
to have the How sensor With the ?re alarm enunciation 
means located at the Water softener. Where the How sensor 
With the ?re alarm enunciation means is located at the Water 
softener, the term “common piping” Will include the cold 
Water piping, as Well as the piping related to the Water 
softener. 

[0085] The How sensor 101b incorporates a trouble Reed 
sWitch 156 and a ?re Reed sWitch 158. An alarm annunciator 
is in electronic communication With the trouble alarm 160 
and a ?re alarm 162. Preferably, the ?re alarm 162 Will also 
have a remote noti?cation feature, Which could advise the 
?re department, for example, that a ?re alarm condition 
exists in the structure. As shoWn, as a differential in the 
linear placement of the ?re Reed sWitch 158 compared to the 
trouble Reed sWitch 156. This linear placement can be more 
clearly seen in FIG. 4. The remote noti?cation feature Will 
incorporate the use of a modem or other electronic dialing 
means to notify the police and play, for example, a pre 
recorded message notifying the police and/or ?re department 
of the ?re alarm condition in the structure. 

[0086] The operation of the passive pump 124 is illus 
trated in FIG. 2. The passive pump 124 is connected in-line 
in the multi-purpose pipe section 120. The passive pump 124 
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includes a body 200 de?ning a chamber 202 therein. The 
chamber 202 has an inlet 204 for receiving Water from the 
multi-purpose pipe section 120 and an outlet 206 for passing 
on Water to continue on through the multi-purpose pipe 
section 120. Also in communication With the chamber 202 
is a head supply line 130 and a head return line 132. These 
lines are connected to the head outlet 208 and head return 
210, respectively, in communication With the chamber 202. 
As shoWn, the head outlet 208 is simply a hole passing 
through a Wall of the chamber 202 in communication With 
the head supply line 130. The head return 210, hoWever, 
eXtends inWardly into the chamber 202. The opening 212 is 
thus directed toWard the outlet 206 from the chamber 202. 
The head return 210 this has the appearance of a “Pitot 
tube.” In cooperation, the head outlet 208 and the head 
return 210 Work as a passive pump 124 using the velocity of 
?uid passing through the multi-purpose pipe section 120 to 
circulate Water through the head supply line 130 and the 
head return line 132. Alternatively, the head outlet 208 could 
be formed as a Pitot tube facing the inlet 204 so that the 
velocity head pushes the Water through the head outlet 210 
and around the sprinkler head. There are certainly other 
Ways that the velocity head of Water passing through the 
multi-purpose pipe section 120 could be used to pump Water 
around the sprinklers. Such Ways as are commonly knoWn to 
use a velocity head to cause Water movement are intended to 
be incorporated in the spirit of this invention. 

[0087] FIG. 3 shoWs the head ?tting 126 With a reverse-j 
?tting 164 and a sprinkler head 128 attached thereto. The 
head ?tting 126 is comprised of a ?tting body 300. The 
?tting body 300 de?nes therein a ?tting chamber 302 With 
a ?tting inlet 304 and a ?tting return 306. The head supply 
line 130 feeds the ?tting inlet 304, and the head return line 
132 carries Water from the ?tting return 306 back to the 
passive pump 124. The reverse-j ?tting 164 eXtends 
upWardly from the body 300, then depends doWnWardly 
therefrom. The sprinkler head 128 is attached to the distal 
end 308 of the reverse-j ?tting 164. As noted above, the 
reverse-j ?tting 164 prevents activation of the sprinkler head 
128 by hot Water. 

[0088] FIG. 4 is a cross-sectional vieW of a How sensor 
101b. The How sensor 101b is comprised of an annular 
housing 402, for Which, as shoWn, is comprised of a ?rst 
housing portion 440 and a second housing portion 442. The 
?rst and second housing portions, 440 and 442, are con 
nected at a ?ange 444, via ?ange bolts 446. The annular 
housing 402 has a main inlet port 404 for receiving Water 
from a supply source. The annular housing 402 also has a 
main outlet port 406 for delivering Water to doWnstream 
needs. Disposed on sides of the annular housing 402 are a 
device outlet port 408 and a device inlet port 410. The 
annular housing 402 also has a ?rst gauge port 412 and a 
second gauge port 414 for attachment of pressure gauges, 
?oW gauges, or such other gauges as may be desirable to 
attach to monitor the operation of the How sensor 101. 
De?ned Within the annular housing 402 is a chamber 416. A 
bullet port 418 is seated on a annular seat 424 at the ?ange 
444. The bullet port 418 is illustrated in FIG. 8, beloW. 
Attached to the bullet port 418, using a bullet rod bolt 422 
is a bullet rod 420. A magnet 426 and ori?ce plate 428 are 
biased against the bullet port 418 by a spring 432, Which 
rests on a spring seat 448. The ori?ce pate 428, Which is 
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shoWn generally in FIGS. 6 and 7, has de?ned thereon a 
magnet seat 430 for maintaining communication With the 
magnet 426. 

[0089] In a preferred embodiment, tWo Reed sWitches are 
disposed on the outside of the annular housing 402. The 
Reed sWitches are attached to the housing using Reed sWitch 
clips 438. The Reed sWitch clips 438 are simply unshaped 
components Which snugly receive the generally round Reed 
sWitches, and Which are attached to the annular housing 402 
With screWs. Loosening the screWs on the Reed sWitch clips 
438 alloWs for the Reed sWitches to slide closer to or farther 
aWay from the main inlet port 404 of the annular housing 
402. Note there is a linear displacement betWeen the trouble 
Reed sWitch 156 and the ?re Reed sWitch 158. Thus, as the 
moving ori?ce plate 428 is displaced toWards the outlet end 
by increased ?oW, the magnet in cooperation thereWith ?rst 
enunciates the trouble alarm, then, as the How continues to 
increase, it later enunciates a ?re alarm. 

[0090] As Will be more fully described in the Operation 
section beloW, Water ?oWs into the ?oWs sensor 101 through 
the main inlet port 404. In typical operation, it is directed out 
through the device outlet port 408 through a How device, 
such as a hot Water heater or a Water softener. Once the Water 

has passed through the device, it is returned to the How 
sensor 101 through the device inlet port 410. It then con 
tinues out of the How sensor 101 through the main outlet port 
406. HoWever, When the doWnstream Water demand exceeds 
the capability of Water to How through the device, the ori?ce 
plate 428 begins to be biased toWards the outlet end by the 
differential pressure. Once the differential pressure becomes 
large enough, the ori?ce plate is displaced past the end of the 
bullet rod 420, alloWing Water to How through the ori?ce, to 
increase the How passing through the How sensor 101. 

[0091] FIG. 5 illustrates a return leg ?oW sensor 154, 
Which is someWhat like the How sensors 101a and 101b. The 
primary difference in the con?guration shoWn is that the 
How sensor has the magnet on the inlet side of the ori?ce 
plate, While the return leg ?oW sensor 154 has the magnet on 
the outlet side of the ori?ce plate. In addition, the main 
difference is that the return leg ?oW sensor 154 does not 
have device inlet and outlet ports, 410 and 412, respectively. 
The sole purpose of the return leg ?oW sensor 154 is to alloW 
additional Water to How through the ori?ce When the pres 
sure at the outlet drops beloW some speci?ed level. As noted, 
it could draW Water from a different part of the system, as 
may be desirable in a given application. 

[0092] The return leg ?oW sensor 154 is comprised of a 
?rst housing portion 500 and a second housing portion 502. 
It incorporates an inlet 504 and an outlet 506. Disposed 
Within the sensor is a bullet port 508 having an outer annular 
ring 510, and to Which is attached a bullet rod 512. The 
bullet rod 512 has a head portion 514 and a tail portion 516, 
and is secured to the bullet port 508 by a bullet rod bolt 518. 
As shoWn, the bullet rod bolt 518 screWs into the tail portion 
516 using bullet rod threads 520 de?ned in the tail portion 
516. Again, the ori?ce plate 524 With a magnet 526 adjacent 
thereto is biased against the bullet port 508 by a spring 528. 

[0093] FIGS. 6, 7, and 8 illustrate in detail, the construc 
tion of the ori?ce plate 428 and the bullet port 418. The 
ori?ce plage 428 incorporates a magnet seat 430 on a ?rst 
face 602. Of court, the ori?ce plate 428 also incorporates an 
ori?ce 600, Which is simply a hole passing there through. 














