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Detector/Controller for

Ultraviolet Fire Detection Systems

SYSTEM APPLICATION

The Detector Electronics model U7600 Unitized Detector/
Controller s an ultraviclet fire detector and controller
housed in a single, explosion-proof enclosure. [t is designed
for protection of hazardous locations and provides a highly
reliable means of instantaneous response to fire by detecting
ultraviclet radiation generated by flames. A patented “of’
feature™ (optional) provides supervision of optical surfaces
and critical components, for assurance that the entire fire
detection system is operational. See Figure 1.

Figure 1—Basic U7600 Detector.

*0j is Detector Electronics' Trademark for its patented Optical
Integrity Systems. U.5. Patent 3,952,196, United Kingdom
Patent 1,534,969, Canadian Patent 1,059,598 {1973).

€ Detector Electronics Corporation 1980

U7600A, B

Typical applications for the Det-Tronics ultraviolet fire
detection systern are:

— Wherever highly combustible materials are involved

— Where there is a need for highly reliable and instan-
taneous response to flame

— Wherever unsupervised areas require automated fire
protection

— Where there is a large capital investment to be
protected.

Examples of actual installations using the Det-Tronics UV
detector in automated fire protection systems include:

Petroleum Products

—Gasoline transport lecading terminals
—Offshore drilling and production platforms
—Pipetine pumping stations

—Tank farms

—Refineries

—Marine engine rooms

—Jet engine test ceils

Gaseous Fuels

—Butane and propane loading and storage

—Pipeline compressor stations

—Gas gathering facilities

—Pipelines in highly populated areas

—LNG and SNG loading, transfer and storage facilities

—Hydrogen fires in ammonia production and refinery
re-formers

Solid Materials

—Munitions production such as illuminating flare material,
TNT, black powder and other propeilants

—Electrostatic powder coating booths

Information on these and a wide variety of potential
apptications is available from Detector Eiectronics.
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FEATURES

e Fast response - Typical response to an intense ultraviolet
source is less than 25 milliseconds, Systems are available
for applications where response times of less than 10
milliseconds are needed. Write for additional informa-
tion,

& Insensitive to solar radiation and normal artificial light-
ing.

& Wide range of input voltages and frequencies available
for applications worldwide, including optional 12 volt
and 24 volt d.c.

e Will operate under adverse weather conditions such as
wind, rain, snow and extremes of temperature.

» Detector includes built-in swivel bracket for ease of
installation and positicning.

& Detector enciosure is available in ancdized copper-free
aluminum, nickel-plated brass, or stainless steel,

& Sensor tube module is shock and vibration mounted ta
mest industrial applications.

o Low power consumption. Typically 0.5 watt in standby
condition and a maximum of 4 watts required during

actuation.

» Worldwide distribution and service.

OPTIONS

— 0o -~ optical integrity feature provides maonitoring of
circuitry and optical surfaces from a remote location.

— Two relays - may be Instant and Timed relays or Power
Monitor and Timed relays.

— Power Monitor - Continuously checks the electronic
module and gives an alarm {f there is a failure,

Light Emitting Diode {(LED} to indicate Detector actua-
tion.

SYSTEM DESCRIPTION

The basic Det-Tronics UV fire detection system consists
of a UV sensor and controller housed in an explosion-proot,
carrosion resistant enciosure, incorpeorating all electronic
switching components. !t contains one relay for controlling
an external load.

0i - Optical Integrity

The patented Optical integrity feature, known as the “o§"
feature, was developed and patented by Detector Elec-
tronics. it provides a single means of assuring that the
fire detection system [s operational and ready to respond
to fire or explosion, by checking the detector's optical
surfaces as well as the associated electrical circuitry in the
controller, to provide early warning of system faults so
corrective maintenance can be performed.

To make use of the of feature, & separate bypass switch,
mounted remotely from the detector, is required. We
recommend use of a remote test station such as the WB005
Test Station or the WB006 Explosion-Proof Housing Test
Station for monitoring of the detectors and the electronic
circuitry.

See Figure 2 for block diagram of basic systems with timed
relay and power monitor relay.,

If the system selected does not use the of feature, a W866
Fortable Test Lamp (explosion-proof) for manual supervi-
sion of the system is available.

Each detector, with or without the of feature, should be
tested on a schedule established by the user. See *'Peri-
odic Checkout Procedure” section.
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Figure 2—Block Diagrams.



Controller

The controller section cantains all the electronic circuitry
for converting signals from the UV sensor unit to actuate
the relay that may be used to control a fire atarm or fire
protection equipment. The standard U7600 unit has one
timed delay relay, field adjustable from Q to 30 seconds.

NOTE
When using the standard 7600 without power moni-
tor, the W5005 or W5006 station should be used to
provide supervision of the high voftage circuitry.

Thecontroller may also be furnished with two relay options
to provide flexibility in various app!ications.

First option - An instant relay and a timed delay relay,
which is adjustable from O to 30 seconds.
The instant relay provides instant response
to a fire and the time delay relay actuates
when the detector *sees” UV for the
duration of the time delay selected.

Second option - Power monitor relay and timed delay
relay. The power monitar ¢ircuit meni-
tors the electronics of the controller and
de-energizes the power monitor fault relay
if there is a failure. The timed relay
activates when the detector “‘sees” UV
for the duration of the time delay select-
ed,

UV Sensor Tube

The UV sensor tube responds to ultraviolet radiation.
When UV ctrikes the sensor tube, a signal is sent to the
contreller,

If the UV sensitivity setting of the controller is exceeded,
an output circuit is actuated.

SPECIFICATIONS
ELECTRICAL RATINGS—
Input Voltages - 120 vac, 50/80 Hz

220/240 vac, 50/60 Hz

Fluctuations between 85% and 110% of
rated ac vaoltage have no effect on detector
sensitivity or system operation.

12 vdc (tolerance is 10.6 to 16.0 vdc peak
repetitive voltaga.)

24 vdc (tolerance is 18.0 to 38.0 vdc peak
repetitive voltage.)

Tclerance on dc models is absolute maxi-
mum peak repetitive voltage.

Power Consumption: Standby condition typicaliy 0.5 watt,
ac or dc.  Maximum required during
actuation is 4 watts,

Relay Contact Rating: Form C (N.O. ang N.C.)
10 amperes resistive
8 amperes inductive

Optional Power Monitor Relay Contact Rating:
0.% ampere at 120 volts ac
1 ampere at 24 volts de

SPECTRAL SENSITIVITY RANGE—

The Det-Tronics UV detector respands to ultraviolet radia-
tion in a range of 1880 to 2450 Angstroms. Detectors are
insensitive to direct or reflected sunlight and to normal
artificial lighting. {See “Thsory of Qperation’ for special
radiation applications.)

CONTROLLER SENSITIVITY—

Controller sensitivity is not field adjustable. Detectors may
be ordered with counts per second {cps) of 10, 28, 5O or
100, such that a reference flame {consisting of a gasoline
fire generated from a onesguare foot surface) can bhe
detected at distances ranging from less than 15 feet (5
meters) to greater than 45 feet (14 meters). (See “Theory
of Operation” section for explanation of count rate.}

TEMPERATURE RATING—

Operating:  -40 to +70°C {-40 to +158°F)
Storage: -65 to +77°C (-67 to +170°F)
DIMENSIONS-—

Refer to Figure 3.

MOUNTING KEYHOLES (2)
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SEE DETAIL"A"
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Figure 3—U7600 Dimansions.
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SHIPPING WEIGHT—
4-1/2 pounds {aluminum housing} 2 kilograms
7 pounds (brass or stainless steel housing) 3.15 kilograms.

CONE OF VISION—

The detector has a nominal 80 degree cone of vision, with
the highest sensitivity lying along its central axis, as shown
in Figure 4. This drawing provides a composite view cf the
cone of vision and relative response for different controller
sensitivity settings.

These detector output response curves can be directly
related to distance as shown in the chart of gasoline
reference fires, Figure 7. For proper coverage of a hazar-
dous area, both viewing distance and cone of vision must
be considered along with other factors, when selecting a
detector location and sensitivity setting. Note that UV
radiation from a fire increases as the fire grows, There
fore, a small fire may emit radiation below the detector
system's sensitivity setting, but will produce system. actua-
tion when i1 grows larger.

ENCLOSURE RATING—

Watertight - Dust tight - designed to mest NEMA Standards
for Type 4 enclosures. CSA certified Enclosure 4.

Hazardous locations - Factory Mutual (FM} approved for
Class |, Groups A, B, C and [; Class il, Groups E,
F and G. Canadian Standards Association (CSA) cer-
tified for Class |, Groups C and D; Class i, Groups
E, F and G. British Approvals Service (BASEEFA)
certified for Group llc {Hydrogen).

WIRING REQUIREMENTS—

Three wires are necessary 10 power all ac powered detectors.
These wires must meet local electrical codes and should
not be smailer than 18 gauge with @ 600 volt insulation
rating minimum. DC models only require two power wires.
See Figure B. The three relay connections should be made
with wire that is capable of handling the power load from
the fire alarm system and the fire protection equipment
up to the contact rating of the relays.

YIEWING ANGLE
0%

Figure 4—UV Fire Detector Cone of Vision.



DESCRIPTION OF OPERATION
Basic Detection System Applications

When a detecting unit “sees” an amount of ultraviolet
radiation greater than the sensitivity setting of the controller
{factory pre-set), a relay is energized after a predetermined
{field adjustable} time delay. The relay may be wired to
alarm, extinguishing equipment, aor other types of equip-
ment. See Figure 5 for basic system.

CONTRALLER

SENIOR

TIME DELAY RELAY OUTPUT TIMED
LOAD

]
[ g s gy —
GETECTOR cii4

———

Figure §—Basic U7600 Detection System.
Actuation Source Light (Option)

All U7600 Detectors are available with an optional LED
actuation source light that is used to indicate which sensor
detected a fire. The LED comes on when the sensor "‘sees”’
a fire and will remain on until the sensor is de-energized
for five seconds during “‘reset.”” When an LED is turned
on it may be seen by looking through the quartz window.

THEORY OF OPERATION

General Information

In applying any type of sensing device as a fire detector,
it is important to know those things that may prevent the
device from responding to a fire, and also to know what
other sources besides fire will cause the device to respond.
An ultraviolet detector is useful in fire protection applica-
tions because it will provide very fast response to the
presence of ultraviolet radiation from a flame. In addition,
it is the only type of sensor that is not affected by sun,
wind, high humidity, snow, extremes of temperature,
extrermes of pressure or normal artificial lighting. The
Det-Tronics UV Detector is “solar blind’® because it does
not react to UV radiation with wavelengths above 2450
angstroms.

Considering the above, it can be seen that there are fire
detection applications where only ultraviolet sensors would
be suitable. However, success in using an ultraviolet detec-
tor is dependent not only on knowing its advantages, but
also its limitations. [t is important to note that electric
arc welding is an intense source of ultraviolet radiation,
and care must be taken to ensure that arc welding is not
performed in protected areas without securing the detec-
fors.

Lightning is also an intanse source of UV, but normally is
of very short duration. For outdoor applications, the
extinguishing equipment should be connected to a time
delayed relay with at least a 2 sacond delay. In addition,
UV detectors should not be positioned so that their cone
of vision coincides with the horizon, rather, they should
be directed down or over the protected area.

An important fact regarding radiation detectors of any
type is that radiation must reach the detectors in order
for them 1o respond, Care must be taken to keep physical
obstructions out of the line of view, and additionally for
an ultraviolet detector, ultraviolet absorbing gases or vapors
must not be allowed to accumulate between the detector
and the protected hazard. Smoke will absorb ultraviolet
radiation, and If accumulations of dense smoke can be
expected to precede the presence of flamme, ultraviolet
detectors should not be used alone.

1t must be noted that malfunctions can oceur in any type
of electronic or mechanical equipment and although Det
Tronics systems are subjected to rigorous tests before
shipment, no way has yet been found 10 guarantee that
every device will be perfect. The highest reliability with
regard to response to a fire is achieved when a hazardous
area is supervised by more than one detector, and each
detector can independently register an alarm.

Detector

The Det-Tronics Ultraviolet Fire Detector uses a Geiger-
Mueller type sensor tube designed to respond to UV
radiation over a wavelength of 1850 10 2450 Angstrom
units. {10,000 Angstroms = 1 micron = 0.001 millimeter.}

Figure 6 illustrates the sensor tube's range of sensitivity,
and compares this range 1o other forms of radiation. Note
the UV rediation from the sun reaching the earth does
not extend into the detector’s region of sensitivity. In
addition, radistion from the outer envelcpe of normal
artificial lighting, such as fluorescent, mercury-vapor and
incandescent lamps does not extend into the detector’s
spectral range. As a result, the tube is insensitive to
these forms of radiation. Because of these factors, the
detector may be used outdoors in direct sunlight, or it
may be used in areas of normal artificial lighting.

The closer the sensor is to a fire, the smatler the flame
needed to actuate the system. Figure 7 shows the relation
between counts per second (cps) and distance. From these
curves it can be seen, for example, that a 4 72 {Q.37 mz)
gascline fire at B0 feet {18 meters) will normally cause
the sensor tube to generate 20 cps. The sams fire at 40
feet {12 meters} will generate about 50 cps. Another
example would be if a 2 ft2 {0.18 m2} fire at 20 feet
(6 meters) generated 100 cps, it would generate 8 cps at
70 feet {21 meters}. Because-of the complexity of the
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Figure 68UV Detector's Range of Sensitivity in Reference to Qther Forms of Radiation.

combustion process, the UV tube count rate generated by
different size fires viewed from the same distance is difficult
to predict with a high degree of precision. In general,
however, if a fire doubles In size, the tube count rate is
increased by approximately 60 percent.

Selection of controller sensitivity and the time delay to
be used in a given application is dependent on the tevel
of hazard present and the action to be taken in event of
a fire. The sensitivity and time delay features of the U7600
Detector/Controbler system allow it to meet the require-
ments of virtually any application. (For time delay adjust-
ment information, see the INSTALLATION section of this
manual.}

CAUTIONS
As previously stated, ali UV detectors are sensitive
to welding, and if this type of interference can be
expected, it must be controlled through proper
application. Successful application techniques include
careful positioning or shielding of the detectors and
using a controfler with a low sensitivity (high count}
setting. Also, Jightning is a source of intense UV
radiation of short duration and for outdoor applica-
tions, extinguishing equipment should be connected
to a time delay relay with at least a 2 second delay.

Since the UV sensor of this device is a Geiger-Mueller
type, it will respond to any radiation which can

penetrate the tube envelope and create ion pairs. The
glass envelope absorbs most alpha or beta particles,
but it permits both gamma and X-rays to pass through,

If these rays create ion pairs between the electrodes near
the cathede, the normal discharge process will occur and
the tube will produce a count. If the X-ray or gamma
ray flux is sufficient to produce a count rate higher than
the detection system sensitivity setting, a fire alarm will
cceur.  Data on sensitivity of the detector to various
radiation intensities is impossible to relate to a typical
detector exposure due 0 the many variables which are
needed to specify any given exposure. The normal precau-
tion against false actuation due to X-ray or gamma ray
radiation is to turn off the detection system when sources
of high level radiation are being used in the immediate area.
Caution must be exercised if this is done since the pro-
tected area will then not be covered,

Contrcller - Electronic Package

The standard U7600 Controller contains ane independent
relay. The relay is energized if the detector signal exceeds
the pre-set count level for a pre-set time, This time delay
is field acjustable over the range of 0 to 30 seconds.

The controller eircuitry is contained on four interconnected
circuit boards. The functions of these boards are as
follows:
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Figure 7—Sensitivity to a Gasoline Reference Fire.

Power Source Circuit Board

t. Tramsformer circuit board with madule interconnecting
plug is used for a.c. models.

2. DC regulator circuit board with module interconnecting
plug is used for dc models,

Relay Circuit Board

This board contains the optional instantancous relay (K1)
and timed relay (K2}, relay terminal block {T83), and a
bridge rectifier and filter capacitor for the ac models. If
the U7600 has an optional power maonitor, this board
provides a timed relay {K2) and a power monitor relay
{K3).

High Voltage Power Supply Board

This board provides circuitry to generate +290 Vdc for
the sensor tube module.

Signal Processing Circuit Board
This board provides the following:
— A +8 volt dc power supply

— Pulse shaping and amplifier circuit used to process the
pulse generated by the UV detector module

-~ Integrating capacitor and comparator circuitry that
determines the threshold level for triggering the Instan-
1aneous and/or Timed Relay drive circuits

— Instantaneous Relay drive circult

— Adjustable time delay and Timed Relay drive circuit

— LED drive circuit maonitors when the instant relay

actuates and turns on the LED.

95-8213-03



INSTALLATION
Datector Positioning and Density
Ganeral

As previously stated, the DetTronics U7600 Detector has
a nominal 80° cone of vision. What this means in practical
terms is understood by reference to a typical installation:
Ceonsiger an installation such as a gasoline loading rack
having a height of 20 feet {6 meters} and assume if is
desired to have complete detector coverage at a level 10
feet {3 meters) above ground. |If a detector is mounted
at the top and pointed down, the distance from the detector
to the designated level would be 10 feet (3 meters).
Because of the nominal 80° core of vision, the detector
covers a circular area having a diameter of approximately
17 feet {5 meters). A simple layout of the area to be
cavered will show the number of detectors required to
completely suparvise the designated area.

CAUTION

Detectors should be pointed down to avoid the
possibility of “receiving” spurious radiation caused
by distant arc welding or lightning. In generaf,
detectors should be placed as clase as practical to
the probable hazard. Det-Tronics systems may be
ordered factory set at various sensitivity levels so
they respond at a pre-determined detector tube count
rate. This count rate is dependent upon the intensity
of ultraviolet radiation reaching the detector, which
is a function of fuel, flame size and distance from
the detector. Selecting a low count rate setting resuits
in high system sensitivity. Conversely, selecting a
high count rate results in fow sensitivity.

A 25 count per second setting is normal for most indoor
and ouidoor applications. For most ocutdoor applications
a minimum time delay of 2 seconds is required. However,
the more sensitive the setting, the more likely extransous
UV sources such as arc welding in the area can affect the
system. Therefore, the sensitivity seiting selected should
be the least sensitive practical for the application involved
without introducing undue risk of not “seeing™ an actual
fire. Referring to Figure 7 and considering the conditions
described above, the criteria for selecting a correct system
sensitivity adjustment can be established.

The curves of Figure 7 represent typical gasoline fires. The
fire size refers to the surface arsa of exposed fuel. For
fire invalving other materials, the values obtained from the
curve must be modified. Far example, jet fuel radiates
approximately 85 percent as much ultraviolet as gasoline.
Fires involving nitrocellulose, black powder or ather pro-
pellants have a much higher ultraviolet content than gaso-
ling, which makes possible immediate detection of relatively
small fires involving these substances. Information regarding

UV emission level of other materials may be obtained from
Detector Electronics Corporation {Det-Tronics).

Detector Mounting and Wiring

The U7600 may be mounted in any position {see Figure 3
for mounting and the caution statement under INSTALLA-
TION for advice on aiming). However, care must be taken
so that dirt or other foreign material will not accumulate
and obscure the quartz window. In addition, a buildup
of some types of contamination, e.g. petroleum film, on
the detector gquartz window surface will absorb ultraviclet
radiation and seriously reduce the amount of UV getting
through to the detector tube. When the film buildup is
thick enough, the detector is effectively “blind.” Note
that a film layer great enough to “blind"” the detector,
can be virtually undetectable to the human eye. The
Automatic Optical Integrity (Aoj} system was designed to
provide a fault indication when approximately B0 percent
of the sensitivity is lost.

When the detectors are mounted in outdoor locations, or
locations with high humidity, all electrical connections
must be made through electrical conduit with explosion-
proof drains and breathers. This type of installation will
automatically bleed off water accumulation in the conduit
and prevent damage to the equipment. All wiring must
comply with local codes, reguiations, and ordinances.

See Figures 8 and 9 for diagrams of internal wiring used
in different models. These diagrams are also in the
controller housing. The following steps should be used
fer mounting and wiring the detector.
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Figure 8—U7600 Internal Wiring Diagram.



2. Remove sensor tube housing {see Figure 10).

WIeTea0 CONTROLLER 3. Rernove controlier housing.

Kl K3 1 EXTERNAL
NC | NO | coM | com | NO ] ML | EQUIPMENT

UL e

GnD

_-}INFLIT INFORMAT ION
(=1 - | VARIES ACCORDING
| TQ MODEL

4. Remove controller module by locsening, but not re-
moving, the four mounting screws and carefully lift it
away from the cable connector.

5. Instail power cable through open nipple on side of
bulkhead snd connect to power terminal strip, observing
palarity.  The ground lead {areen lead) is connected to
the ground screw. See Figures 8 and 9 for location.

| o1 ! PWRI l PWR ISPAH4

O o TEST il
STATION

GND

6. Install leads from the "of” test station to D1 on the
power terminal strip and terminal GND on the controller
madule side of the bulkhead.

7. Instali power czbles fram external fire protection equip-
Acea 01 USED DNLY ON o UNITS ment through the open nipple, forming leads away from

Figure 9—L7600 Internal Wiring Disgram Showing K2 - K3 Timed - power terminal strip and between mounting bracket for

Power Monitar Relays. controller module,
1. Mount detector on a surface that will not collapse or 8. Re-install controller module and tighten the four mount-
be damaged when 1/4 inch {no. 6 m) self-tapping screws ing sCrews.
with a length cf at least 1 inch (25.0 mm} are screwed
into it. Be sure the location of the mounting bracket 9. Install power connections from external equipment 1o
allows the detector to be positioned to cover the area appropriate terminais on terminal strip on the side of
to be protected. the controller module. See Figures 8 and 9.

—stf——————— CONTROLLER HOUSING

CONTROLLER MODULE — 3=

BULKHEAD ————

UV SENSOR HOUSING 2= Wi}

QUARTZ WINDOW AND CAP—— ==

ci1t2

Figure 10—U7600 Detector Assambly.
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10. Remove sensor tube module from carton, cut jumper
“J” and install with four screws furnished. QObserve
index pin when installing. JUMPER “J" MUST BE
CUTI

11. Re-install sensor tube housing.
12. Re-install controller housing.
TYPICAL SYSTEMS APPLICATIONS

The following typical applications showing both block
diagram and simple wiring diagram are examples only.

Installation 1 - Normally Energized Load

The Normally Closed {NC) contacts of the relay in the
detector are used to keep a load energized until the
detector “sees’” UV. The load could be an electrically
cperated valve, pump, etc. When the detector "sees’" a
fire, the relay is energized, opening the NC contacts so
the load is de-energized. This application ailows the user
1o tie many detectcrs in series, and If one detector “‘sees”
a fire the load is de-energized. The bypass switch at the
test station allows testing the detsctors without de-snergiz-
ing the load. See Figure 11 for block diagram and Figure
12 tor typical wiring diagram.

L7600 DETECTOR/CONTROLLER

/ CONTROLLER

CONTROL TEST
,,,,,,,,,,, STATION
il
r LOAD
S 4
............. 1
MULTIPLE ruMPS
s VALVES
DETECTORS MOTORS
IN SERIES BYPASS  TEST ETC
cnl SWITCH LAMP .

Figure 11—Black Diagram - Normally Energized Load,
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Figure 12—Typical Wiring Diagram - Normally Energized Load.

Installation 2 - Normally De-energized Load

The Normally Open {(NO} contacts of the relay in the
detector are uged to energize the load when the detector
"segs' @ fire, The load could be alarm systems, bells,
fire-fighting eguipment, etc. When the detector "sees” a
fire, the relay is energized, closing the NOQ contacts so that
the load is energized. This application allows the user to
tie many detectors in parallel and any detector can energize
the load. The bypass switch at the control station allows
testing the detector{s) without energizing the load. See
Figure 13 for block diagram and Figure 14 for typical
wiring diagram.

7600 DETECTORCONTROLLER

SENSOR p— CONTROLLER CONTROL TEST STATION LOAD

U?6H DETECTOR/CONTROLLER l l

BYPASS TEST
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Figure 13—Block Diagram - Normally De-energized Load.
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Figure 14—Typical Wiring Diagram - Normally De-energized Load.



Installation 3 - Two U7600 Detector/Controllers Used with
WBO0EA/WE006A Test Station and Power Monitor

The installation diagram of Figure 15 shows both the U7600
instant and timed relays operating their respective loads
from the Normally Open {NO) contacts. The Normally
Clesed (MC) contacts are available for other applications.
When either 7600 "sess” sufficient UV, the instant relay
energizes, closing the NO contacts to activate an external
alarm, After the U7600 “sees” sufficient UV for a pre-
determined amount of time, the timed relay energizes
closing the NQ contacts to activate external fire protection
equipment. The power monitar in the W5005/W5006 Test
Station continuously monitors both U7600's for an elec-
tromic failure. If a failure occurs in either U7600, the
power monitor relay in the Test Station de-energizes,
turning on an external ‘fault” alarm. A bypass switch
at the WHO05MWS5006 Test Station allows testing both
U7600's without energizing the exiernal loads. See Figure
16 for wiring diagram for the WS005MWE006,

W5006/W5006 Test Station (Optional)

The W5005 Test Station is for use in normal, non-hazardous
locations. The WB0O06 Test Station is for use in Class |
Group D, Class 1 Groups E, F and G hazardous locations
and uses the same internal connections as shown in the
diagram of connections for the WEOOBA. Write for further
information if this type installation is required.

The test station provides a means for checking U7600
Detector/Controller without energizing external loads. |t
also provides a powser monitor circuit that monitors the
high veltage in the U7600 Contrcllers. The test station
may be used with any model of U7600 with or without
the o feature.

NOTE
When using a U76004A (without OIl with the W5005
or WEQO6 Test Station, the TEST switches on the
test station do nat have any effect. The TEST switch
is only for use with the U76G08 model (with 0i).

Ui600B

DETECTORY

——t |

EXTERNAL
INST ANT
LOAD INSTANT RELAY
% TIMED RELAY
EXTERMNAL
CONTROLLER
TIMED INPUT POWER
LGAD REUTRAL ()
k- 0
3
4 LEAD "A”, DET. KO. 1
TEST STATION
w5005 LEAD "A" DET, NQ. 2
WEO06

POWER
MONEITOR

SHIELD
£

ur6008
DETECTOR/f
CONTROLLER

L
EXTERMNAL = (
FAULT/ALARM TOTEST STATION 7?8 |
|
f—————— J
Figure 15—Nommally Unenargized Load Circuit in the U7600 Dstector/Controllers, Either U7600 May Activate tha Loads.
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Figure 16—WhHDQE Tast Station,

To Operate - without 0f
1. Put NORMAL/BYPASS switch in BYPASS position.

2. INSTANT and TIMED lamps in the middle of control
station marked BYPASS turn on, indicating test station
and U7600 are in BYPASS. If both lamps do not turn
on it indicates a failure in one of the coils of the relays
in the test station. Perform no more tests until the
defective relay is replaced.

3. Turn on the W8B6 Test Lamp {available as an option}
and aim into aquartz window of {irst detector. {The
UV output from ths WSE6 represents a one square foot
flame of gasoline.) The distance from the detector to
the WBE6 Test Lamp is originally recorded on the test
form on the inside of the back cover during the
Startup Procedure. Instant lamp at top of the test
station lights and timed lamp lights after the delay has
passed.

4. Turn off the W866 Test Lamp. Optional LED in U7600
stays on. Test iamps go out. Push RESET switch for
five seconds 1o turn off optional LED.

5. Turn on the W866 Test Lamp and aim into the quartz
window from proper distance for second detector and
repeat steps 3 and 4.

6. Return BYPASS switch to normal position after LED
lights for the two relays have gone out to prevent false
activation.

12

When operating the test station using a U7600B with of,
the switches on the test station are used to test each

detector.

To Operate - With Of

1. Put NORMAL/BYPASS switch in BYPASS paosition.

2. INSTANTand TIMED lamps in the middle of the control
station marked BYPASS turn on. |f both lamps do
not turn on it indicates a failure in the coil of one of
the relays in the control station. Perform no move tests
until the defective relay is replaced.

3. Push test switch No. 1 - the INSTANT lamp at the top
of the test station comes on, and after the time delay
passes, the TIMED lamp comes on,

4. Release test switch MNo. 1, turning off .the INSTANT
and TIMED test lamps.

5. If two detectors are used, push test switch No. 2 and
repeat step No. 3.

6. Release the test switch,

7. Push LED RESET switch for 5 seconds turning off the
LED in the U7600.

B. Put NORMAL/BYPASS switch in NOBRMAL position

after LED lamps for the two relays have gone out to
prevent false gctuation.

STARTUP PROCEDURE WITHOUT TEST
STATION

The following startup procedure should be performed
immediately after installation of the equipment 1s com-

p

ieted. |1 should be performed by authorized personnel

only.

. Disable actuation systems.
. Turn on the input power to the U7600.

. From maximum distance, turn on the W8066 Test Lamp
and sire into the window of the U7800.

. The relayls) in the U7600 energize. If the relay(s) does
not energize, move closer until relay (st energizes. Record

distance on test form inside the back cover.

. Dptional LED in the U7600 turns on indicating unit
“seas” UV,

. Turn off the WB66 Test Lamp.



10.

11.

12,

13.

4.

. The relayis} in the U7600 de-energize.

. If optional LED is used, turn off input power for &

seconds to turn off LED.

. If detector fails to pass the test, refer to the Trouble-

shooting section of this manual.

When all detectors have been checked for normal opera-
tion, they should be checked to see if they adequately
cover the protected areas for complete fire protection.

Move to a position at the maximum distance from each
detector.

Turn on the WB6E UV Test Lamp and shine towards
quartz window of each detector.

If the detector has the opticnal LED, it comes on if
the detector is sensitive enough at that distance. [f the
LED does not come on, move toward the detsctor with
the test lamp turned on until the LED lights. Record
these distances for future checking of sensitivity. Gee
back cover for recommended test form for recording
information. 1f the detector does not have the optional
LED, it is necessary 10 have someone listen for the relay
contacts closing or temporarily wiring a bell across the
contacts.

Activate the fire protection system at the completion
of the Startup Frocedure.

NOTE
It is the responsibility of the authorized personnel
to see that the fire protection eguipment is de-ener
gized while alf tests are performed and that the
equipment is activated at the end of testing.

STARTUP PROCEDURE WITH TEST STATION

. Put NORMAL/BYPASS switch in BYPASS position.

. Turn on input power to test station and U7600.

BYPASS lamps in middie of test station light {even if
only one relay in U7600). MORMAL lamp lights. |If
the NORMAL lamp does not light and the FAULT
lamp lights, there is a failure in the U7600. See
Troubleshooting section for corrective action.

. Turn on the W866 Test Lamp and shine into the window

of the U7600.

. The refay{s} in the U7600 energize.

. 1T the U7600 has only one refay, the TIMED lamp at

the test station lights. [f two relays, the INSTANT
lamp lights and after the delay, the TIMED jamp ligh1s.

10.

11,

12.

13.

14,

15.

16.

17.

18,

19.

. Dptional LED in the U7600 turns on indicating unit

has seen UV,

. Turn off the W866 Test Lamp.

. Test lamp{s) on test station twrns off.

The relay(s) in the 17600 de-energize
If the U7600 has optional LED, push LED RESET
button for B seconds to turn it off.

If a detector fails 1o pass the test, refer 1o the Trouble-
shooting section of this manuat.

When the detector has been checked for normal opera-
tion, it should be checked to see if they adequately
cover the protected ares for complete fire protection.

Move to a position at the maximum distance from each
detector.

Turn on the W866 UV Test Lamp and shine 1owards
the quartz window of each datector.

If the detector has the optional LED, it comes on at
the same time the INSTANT lamp at the test station
comes on. If only one relay in the U7600, the TIMED
lamp at the test station comes on only after the timed
delay passes. |f the LED in the U7600 does not come
on, move toward the detector with the test lamp turned
on until the LED lights. Record these distances for
future checking of sensitivity. See back cowver for
recommended test form for recording information.

Turn off the WB66 Test Lamp.
Test lamps at top of the test station go out

After test lamps go out, put NORMAL/BYPASS switch
to NORMAL position. BYPASS lamps in middle of
test station go out.

NOTE
It is the responsibility of the authorized personnel
to see that the fire protection equipment is de-
energized while all tests are performed and activating
the equipment at the end of the performed testing.

Adjusting the Time Delay Relay

All U7600 time delay relays are factory set for § seconds.
If it is desired to change the setting of the relay, perform
the following steps:

13

NOTE
Adjusting the relay in a hazardous location requires
remaval of input power before removing controller
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housing and re-installation of housing before applying
input power to check new setting.

-

. Disarm the alarm and fire protection equipment.

If used with WB005 Test Station and with of feature,
put BYPASS switch in BYPASS position and push of
test switch,

Without of feature, use W866 UV Test Lamp and shine
into the guartz window of the detector.

i

it the U7600 has optional LED, it comes on immedi-
ately. if the WH005 Test Station is used and the U7600
has both the Instant and Timed relay, the Instnat lamp
at the W5H005h comes an.

4. Begin timing of the timed delay retay. Original delay
setting should be approximately 5 seconds. Listen for
“click” of the relay being energized at the U7600 or
observe the lamp at the top of the test station.

Turn off the W866 UV Test Lamp or release the of
test switch.

Remove input power.

. Remove controller housing {see Figure 10).

To reduce the time delay, turn adjustment contral
shown in Figure 18 counterclockwise (CCW}. Small
adjustments (approximately 1/4 turn} will make signifi-
cant changes in the time setting (approximately 1 to
2 seconds).

TIME
DELAY
ADJUSTMENT
CONTROL

9114

Figure 17—Location of the U7600 Time Delay Adjustrment.
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. To increase the time, turn adjustment control clockwise
{CW}. (If in a hazardous location, proceed to step 12.)

. Apply input power.

11. Repeat steps 2 through 5 for new control setting.

12. Re-instali controller housing.

13. Repeat steps 2 through B for new control setting,

14. Re-arm the alarm and fire protection equipment.

PERIODIC CHECKOUT PROCEDURE

A periodic system checkup should be scheduled to ensure
ibe sysitem is operating properly. The period between
checkups depends on the potential hazard and environ-
mental conditions encountered.  Freguent checkups in-
crease the dependability of the system.

To check detectors for contamination of the UV sensor
and quartz window and electronics in the controller requires
g means of disarming or disconnecting the alarm and fire
protection equipment while a test is made. The simplest
method would be a remote switch that disconnects the
alarm and fire protection equipment from the detectar.
See Figure 2 for block diagram. Qther methods are shown
in the Typical Application section. We recommend use
of our WHO05 or W50Q0D6 Test Stations which have been
specifically designed for this application.

To test the detectors, twc meathods are available. For
detectors having the 0j feature, a tiny uitraviclet test lamp
inside the detector, screened by an optical shield, emits
UV rays through the quartz window to a reflector ring,
and back through the quartz window to the UV sensor
tube. For detectors not having the of feature, use of the
(optional} Det-Tronics WBB6 UV Test Lamp is recom-
mended, Turn on the test lamp and aim into the quartz
window of each detector so the UV radiation from the test
lamp is ““seen” by the UV sensor tube. Controller response
indicates a clean quartz window and sensor tube and all
electronic circuits are operational. Lack of response in-
dicates sensitivity is reduced due to contamination on the
quartz window, defective UV sensor tube module, or
electronic circuit problems. See Troubleshooting section
for procedure for isolating the troubls.

TROUBLESHOOQTING
Check steps 1 through 7 before disassembly of the unit,

1. inspsct each quartz window and aj reftector ring for
dirt, cil film, or other forms of contamination. The
U7600B has a removable of ring. 1t is easily removed
by depressing one of the ears that project and gently



10.

11.

12.

13.

14.

15,

. Check input power to the detector.

pulling outward. This facilitates cleaning of both the
Of ring and all surfaces of the window. Clean the ring
and window with Det-Tronics window cleaner. (QOrder
part no. 001680-01.) Do not use commercial window
cleaners as they may leave a residue on the window
and 0 ring.

NOTE
If the of ring is corroded or otherwise damaged,
replace with a new Oy ring. Order part number
O01811-01.

{1 using WH0OO0B/
W56, check power lamp.)

. If using the WSQ0BE/WEDDE Test Station place the

NORMALY/BYPASS switch in the BYPASS pasition.

. Turn on the W866 Test lLamp and hold close to the

U7600 detector window.

. Instant lamp on the WS5005MWB006 comes on if the

U7800 has the instant relay. Timed lamp comes on
after the time delay. |If no test station is used, listen
to the U7600 for the relay click.

. Turn off the WB66 UV Test Lamp.

. Instant and Timed lamps on the W5H005/WS006 turn

off. if lamps respond, proceed to step 20.
do not respond, proceed to step 8.

If lamps

. Turn off input power.

. Remove UV sensor tube housing of the U7600.

Remove four screws holding sensor tube module 1o the
bulkhead.

Hemove old sensor tube module and replace it with a
new module,  Re-insert four mounting screws and
tighten. Besure replacement module has the same model
number or is a direct replacement type.

Replace UV sensor tube housing and repeat steps 3
through 7.

If tamps of the WB006,WB006 still do not respond, turn
off input power and remove controller housing of the
U76e00.

Loosen four mounting screws holding controlier module.

Slide defective controiler module from bulkhead, dis-
connecting connector.

17.

18.

19.

20.

21,

. Instatl new controller module. Make sure the connector

mates tightly into the bulkhead. Be sure the replacement
module is the same part number as module being
replaced,

Tightan four mounting screws holding controller module,
Re-install controller housing,
Turn on input power and repeat steps 3 through 7.

Piace NORMAL/BYPASS switch of the W5005/WS5006
in NORMAL position.

Push reset button on the WS005/WED0D8 to turn off
FAULT LED dispiay. Do not attempt to repair the
UV sensor tube module or the controller module.
Return all faulty components to the factory for repair.

After troubleshocting the detector, the complete Startup
Procedure should be performed befare returning the system
10 normal operation.

Do not attempt to repair the sensor tube module or the

controller.

Return all faulty components to the factory

for repair.

ORDERING INFORMATION

When ordering specify:
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UY600B
U7600A

model with of
maodel without of
input voltage 120 volts, B0/60 Hz
220/240 volts, 50/60 Hz
12 volts dc

24 volis de

sensitivity 10 counts per second
25 counts per second
50 counts per second
100 counts per second
relays one (timed relay only)
two (instant and timed)
power monitor one timed relay and one power
monitor relay

housing material copper-free red anodized aluminum
nickel-plated brass

316 stainiess steel

95-8213-03



Options
WBE6 Explosion-Proof UV Portable Test Lamp
WBOO05 Test Statien {General Purpose Housing)
W8B006 Test Station [Explosion-Proof Housing!

Also available front insertion mounts for the U7600 with
maunting flanges, quick-connect coupling and air shields
for “dirty” applications.

For assistance in ordering a system to fit your application
please contact:

Detector Electronics Corporation
Sales and Application Engineering
6901 West 110th Street

Minneapolis, Minnesota 55438 U.S.A,
Phone: 612/341-5665

Telex: 29-0662

RECOMMENDED SPARE PARTS

Description Part No. Used On Qty.
Electronic controller plug-in U7600 A 1
package for U7600 {see OS*

number for model part no.}

Electronic controller plug-in U76008 1
package for U7600B (see OS5

number for modet part no.)

Sensor Tube Assembly

without LED DE16686C U7600A 1
with LED DE16660 U7600A 1
without LED DE1666A U7600B 1
with LED DE1666B U78008 1

Det-Tronics window cleaner  001680-01 U760C
Removable 0f ring 001811-01 U7600B 1

*08 = Ordering Specifications. Model OS number is stamped
on one side of the controfler module and the serial number
aon the opposite side.

DEVICE REPAIR

For devices or components in need of repair, contact your
local source or return transportation prepaid to:

Detector Electronics Corporation
Return -Goods Department

6901 West 110th Street

Minneapolis, Minnesota 55438 U.5.A.

16
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