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Figure 2: Vane type water flow detector delay settings and wiring diagram

tors are designed to be installed in a variety of environments
and are approved for both indoor and outdoor applications.
U-bolt type water flow detectors are designed primarily for
use in commercial applications; whereas, T-tap style water
flow detectors are designed for primary signaling in residen-
tial applications and branch line signaling in larger systems.
The only differences between U-bolt and T-tap style water
flow detectors are the methods in which they attach to the
pipe. T-tap style water flow detectors also are available with-
out a time delay mechanism.

Product Placement

For optimal performance water flow detectors should be
mounted in an area where there is adequate clearance for
installation, removal and inspection. To prevent damage,
water flow detectors should be installed between six and
seven feet above the floor. When installing a water flow
detector on horizontal pipe, the detector should always be
placed on top of the pipe to avoid build up of rust or other
particles from collecting and interfering with the actuation of
the device. When installing a water flow detector on vertical
pipes, make sure the detector is installed in an area where
there is an upward flow.

For the accurate detection of water flow, detectors should
be installed at least six inches from fittings that change the
direction of flow in the pipe, and at least 24 inches from a
drain or valve. It is important that the detector is installed
in the proper flow direction, which is indicated by an arrow
on the product.

Testing, Maintenance and Service

System Sensor water flow detectors offer replaceable ter-
minal blocks and timer delay (retard) mechanisms, so the
detector can be serviced or maintained without draining
the fire sprinkler system and removing the detector. Before
repairing, maintaining, or testing water flow devices, it is
important to notify the central station monitoring the water
flow alarms. To prevent accidental water damage during
maintenance, control valves should be closed and the sys-
tem completely drained before the water flow detectors are
removed or replaced. Any detector that shows evidence of
water leakage should be replaced. If a detector needs to be
removed, the pipe must be drained, then the electrical power
must be turned off to the detector before disconnecting wires.
Once the wires are removed, the nuts can be loosened and

the U-bolt removed. Lift the detector to allow enough room
for the paddle to be manually rolled inward and clear the
opening in the pipe.

Water flow detectors should be tested at least quarterly to
ensure proper operation; however, the AHJ may require
detectors to be tested more frequently. When testing the
sprinkler system, open the inspector’s test valve and time
how long it takes for the detector to indicate a flow condi-
tion. The water flow detector should stay in alarm until the
inspector’s test valve is closed. Timing can be adjusted if the
desired time is not achieved.

Supervisory Switches

Principles of Operation/Product Placement
Supervisory switches are used primarily to monitor the
open position of valves in a fire sprinkler system. One of
the major causes of sprinkler system failure occurs when
control valves are accidentally left closed, rendering the
fire sprinkler system inoperable. Supervisory switches are
required to send a signal if a valve is closed one-fifth of its
total travel distance.

There are three main types of valves used in fire sprinkler
systems: outside screw and yoke (OS&Y), butterfly (BFV),
and post indicator valves (PIV).

Any valve that can affect the flow of water in a fire sprinkler
system must be monitored. Three different types of supervi-
sory switches are available for monitoring the open position
of these different valve types. These switches - OS&Y, PIBV
and special purpose - are typically equipped with dual SPDT
(Form C) synchronized switches for activation of a supervi-
sory signal at a panel or auxiliary device.

OS&Y type supervisory switches are designed to monitor
the open position of OS&Y gate valves. A large hand wheel
with a threaded shaft controls the position of the valve. The
shaft moves when the valve’s position changes. The switch
is equipped with an actuator rod, which sits in a groove
filed into the shaft or provided by the valve manufacturer.
As the valve is closed by the turning of the hand wheel, the
actuator rod slides out of the groove in the shaft, causing
the switches to operate and send a supervisory/trouble sig-
nal. A signal also sounds if the tamper switch is removed
from the valve.

Schematic of individual
switch in “no waterflow”

A-NC
Lcom

A—B-NO

Break wire as shown for
supervision of connection.
Do not allow stripped wire

2i74a]

J&

W




APPLICATIONS GUIDE: FIRE SPRINKTLEHR SYSTEMS M ONITORING
Cover
Wrench for Tamper screws
Tamper-Resistant
Screws Tamper-
Resistant
Tamper Proof
Screws Wrench Mounting
Screws
. Switch
Actuating Enclosure
Cam
. Actuating
f\g\fgft'"g Mounting Screws Lever Screw
Screw Terminal Block Nipple
Set Screws

Bracket

“C” Clip
Actuating
Lever Roller

Valve Stem

-

%" Washer
Slide Clamping
Bar to Remove

Nut
or Install

Figure 3: Parts of an outside screw and yoke supervisory switch

0OS&Y type supervisory switches can be mounted on the
yoke of OS&Y valves, which range in size from %2 inch to
12 inches in diameter. The adjustable shaft and mounting
brackets allow installation to various sizes of valves. OS&Y
supervisory switches are suitable for indoor or outdoor use
and can be mounted vertically or horizontally. Two switches
simultaneously activate both a local bell and an alarm panel.
These supervisory switches are mounted on the yoke of the
valve using either “J” hooks or carriage bolts with clamping
bars. “J” hooks are typically used for mounting the switch
on smaller valves. When mounting the OS&Y switch to the
valve, be sure the actuator rod is resting in either the facto-
ry-provided or filed groove.

PIBV type supervisory switches monitor the open position
of butterfly, pressure reducing, wall post indicator, and yard
post indicator valves.

When installing a PIBV supervisory switch on a post indica-
tor type valve, the switch is placed in a one half inch NPT
tapped hole located so that the actuating lever of the switch
engages the target or flag of the valve. The target or flag is
the part of the valve that moves when the state of the valve
changes. At times, the target or flag is attached to the dis-

Figure 4: Parts of a post indicator butterfly valve
supervisory switch

play that shows “open” or “shut” through a window on the
post to indicate the position of the valve.

There are two types of post indicator valves: rising flag and
falling flag. In rising flag applications, the PIBV supervisory
switch mounts below the target assembly. When the valve
is closed, the target assembly raises and releases the actuat-
ing lever on the PIBV switch. In falling flag applications, the
opposite holds true. When that valve is in the open position,
its target should be pushing the trip rod against the spring
force of the actuator. When closing a PIBV type valve, the
supervisory switch must trip within one-fifth of the full travel
distance of the valve.

When a PIBV supervisory switch is installed on a butterfly
valve, it is placed in a one half inch NPT hole on the valve.
The actuator rod is operated by a cam inside of the valve that
rotates as the valve is opened and closed.

A special purpose supervisory switch is available, also, and
is suitable for applications where no other type of listed
supervisory switch will work. The special purpose switch
is the plug-in type that is used on non-rising stem gate, and

Target

Figure 5: Operation of a post indicator butterfly valve
supervisory switch
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ball and angle valves. This type of switch has an adjustable-
length cord, which allows more freedom during installation,
and offers a 360 degree mounting design. The cord can be
woven through the handle valve so that the cord plug must
be disengaged in order to close the valve, sending a signal
to the panel. This type of supervisory switch is wired to the
trouble circuit of the fire alarm control panel, and is approved
for both indoor and outdoor applications. A lockout feature
prevents the plug from being reinserted unless the cover of
the switch is removed with a tamper-proof wrench.

Maintenance and Service

All supervisory switches should be tested after the comple-
tion of installation and before they are placed into service.
Thereafter, the switches should be tested at least semi-annu-
ally, or as required by the local AHJ.

Figure 6: A special purpose supervisory switch

Pressure Switches

Principles of Operation/Product Placement

There are two main types of pressure switches, alarm pres-
sure switches and supervisory pressure switches. Alarm
pressure switches are suitable for use in wet, dry, deluge
and pre-action automatic fire sprinkler systems to indicate a
discharge of water from one or more sprinkler heads. They
are, however, most commonly installed in dry pipe sprinkler
systems. Alarm pressure switches are the only way to detect
the flow of water in dry pipe, pre-action and deluge sprin-
kler systems. Unlike the paddle type switches, these pressure
switches are not damaged from the sudden inrush of water.
Since the switch does not extend into the open pipe, there is
no risk of damage to the switch.

In a dry pipe sprinkler system, the alarm pressure switch
is installed on the alarm line trim of the dry pipe, deluge,
and pre-action valves. No delay is required since pressure
surges from the water supply are not an issue in these types
of systems.

In a wet pipe sprinkler system, an alarm pressure switch is
typically installed on top of the retard chamber into a one
half inch tapped outlet. A time delay is not needed when
using a pressure switch because the retard chamber will
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divert water flowing through the alarm line during pressure
surges from the city water supply. A drip valve allows water
to drain from the chamber.

Alarm pressure switches are pre-set to alarm at 4 to 8 PSI on
rising pressure. The pressure setting can be field adjusted
to obtain a specific pressure alarm response between 4 and
20 PSI.

Supervisory pressure switches monitor the status of system
conditions, primarily the status of air pressure in dry pipe
and pre-action systems. In certain conditions, they also mon-
itor water pressure in wet pipe sprinkler systems.

Air pressure in a dry pipe system is supplied by an air com-
pressor or other source, and is usually kept 15 to 20 PSI
above the trip point of the dry pipe valve. A low air supervi-
sory pressure switch should be installed to monitor the air
pressure on the system side of the dry pipe valve. The low
air supervisory pressure switch monitors the low air pres-
sure within the system, and should be set to signal an alarm
when the system air pressure drops 10 PSI below normal. The
supervisory alarm will help prevent the accidental operation
of the dry pipe valve due to low air pressure from air com-
pressor failure or air leaks in the system.

A second type of supervisory pressure switch monitors the
system for both the low and the high air pressure levels. Too
much air pressure can damage the clapper and rubber gas-
Kkets in the dry pipe valve, delaying the operation of the valve
due to the time it would take to bleed off the high air pres-
sure within the system.

The low air and high/low air supervisory pressure switches
are installed in the small trim piping that is connected to the
automatic air compressor or other source.
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Figure 7: Parts of a pressure switch
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Figure 7: Explosion proof water flow detector, pressure switch,
and supervisory switch
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Low pressure alarm switches should be installed with a ball
valve in the line. A ball valve, which has a small orifice in it,
is utilized to exhaust the pressure between the ball valve and
the pressure switch. The ball valve allows testing of the pres-
sure switch without any possibility of accidental operation of
the dry pipe valve. In addition, it speeds up the testing pro-
cess since a small amount of air is being released.

Maintenance and Service

After installation is complete, the pressure switch trip points
should be tested by slowly introducing pressure from the
test source. Test points should be tested several times to
ensure accuracy of the setting. Preventative maintenance and
periodic testing should be performed as required by the appli-
cable NFPA standards. It is recommended that testing be done
at least bi-monthly, or as often as required by the AHJ.

Explosion Proof Detectors

Principles of Operation

The majority of fire sprinkler monitoring devices are available
in explosion proof designs. Typically, devices include U-bolt
style water flow detectors; alarm and supervisory pressure
switches; and OS&Y and PIBV supervisory switches.

Explosion proof products are typically installed in special
applications that house high hazard operations. Examples
include pulp and paper mills, distilleries, aircraft hangers,
munitions plants, petrochemical factories, petroleum tank
farms, and other areas that store flammable liquids and
materials.

All explosion proof sprinkler monitoring devices are enclosed
in rugged housings to prevent any internal spark (that could
be caused by the activation of the switches enclosed in the
housings) from becoming a secondary ignition point.
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Product Placement/Maintenance and Service

Products are placed in the same manner and location as
those installed in non-explosive environments. Testing and
maintenance would be performed in the same manner.

Testing may be required more frequently to ensure the system
is operating properly, since a fire in an explosive environ-
ment could have devastating effects.

Alarm Bells and Horn/Strobes

Principles of Operation

Alarm bells are low current, high decibel notification devices,
which emit loud resonant tones during fire, burglary, or other
alarm situations. The most common sizes of alarm bells are
6 inch, 8 inch, and 10 inch. Alarm bells that operate on 24
VDC are motor driven, and those that operate on 120 VAC
have a vibrating mechanism. Alarm bells are suitable for both
indoors and outdoors. Indoor alarm bells mount directly to
a four inch square electrical box. Outdoor alarm bells must
be used with a weatherproof back box. Typically, alarm bells
are pre-wired, reducing installation time. The 24 VDC models
incorporate a polarized electrical design for use with super-
vision circuitry.

Alarm bells are usually suitable for surface or semi-flush
mounting, and incorporate under dome strikers and oper-
ating mechanisms.

Alarm bells are intended to be connected to alarm indication
circuits of fire alarm control panels.

An outdoor horn/strobe can be installed in place of an alarm
bell with the added benefit of providing both a visible and
an audible notification.

Testing and Maintenance

After installation, all bells should be tested in accordance
with NFPA 72. Periodic testing should also be performed at
least annually, or as often as required by the AHJ.

Figure 8: Alarm bell and horn/strobe



alarm check valve
(non-approved back flow pre-
venter) a single, soft-seated
check valve (it may or may not
be internally loaded) that will sound an alarm when the
check valve opens. The alarm check shall have suitable con-
nections for testing the water tightness and operation of the
check valve.

Appendix 1
Glossary of Terms

automatic sprinkler system

an integrated system of underground and overhead piping
connected to sprinkler heads, usually mounted in the ceil-
ing, that is activated at a relatively low temperature during
the initial stage of a fire. The sprinkler heads release a spray
of water to extinguish the fire or prevent it from spreading.
Insurance underwriters typically require automatic sprin-
kler systems in certain types of buildings or occupancies.
Usually, sprinkler water supply systems must be independent
of normal water service to the protected building. Periodic
inspection and testing of sprinklers is required. The existence
of an approved sprinkler system normally reduces premiums
for the insured property.

alarm valve

a valve in automatic sprinkler systems, which automatically
sends an alarm (sometimes a water motor gong or signal)
directly to a notification device, alarm panel, and or the fire
department. An alarm valve operates as a sprinkler head(s)
fuses, allowing water to flow through the system.

deluge automatic sprinkler system

an automatic sprinkler system where all the sprinkler heads
are open and the water is held back at a main (deluge) valve.
When the valve is triggered, water is discharged from all the
sprinkler heads simultaneously. The triggering device is usu-
ally a heat or smoke detector. This type of system is used
where it is necessary to wet down a large area quickly, such
as an airplane hangar or explosives factory.

dry pipe automatic sprinkler system

an automatic sprinkler system where all piping contains pres-
surized air. When a sprinkler head opens, the air is released
causing the valve that is being held shut by the compressed
air to open, allowing the water to flow into the system and
to any open sprinkler heads. This type of system is used in
areas where the sprinkler heads and the immediately adja-
cent piping can be exposed to freezing conditions.

dry valve

an automatic sprinkler valve under air pressure, designed to
allow air to escape prior to the release of water. The air pre-
vents freezing and bursting of pipes.

pre-action automatic sprinkler system

an automatic sprinkler system that is similar to a dry pipe
system, but air pressure may or may not be used. The main
sprinkler system control valve is opened by an actuating
device, which permits water to flow to the individual sprin-
kler heads, and the system then functions as a wet pipe
system. It is generally used in areas where piping systems
are subject to mechanical damage, and where it is important
to prevent accidental discharge of water.

riser
vertical supply pipes, valves and accessories in a sprinkler
system.

wet pipe automatic sprinkler system

an automatic sprinkler system where all piping is filled with
water under pressure and released by a fusible mechanism
in the sprinkler head.
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