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SYSTEM APPLICATION

The R7303/C7050 Ultraviolel Flame Detection System
provides instantaneous response to fires that generate
uftraviolet (UV) radiation. The system includes Automatic
Optcal Integrity {oi) as a standard feature, an extension
and impravement of the manual oi fealure originally
developed by Deleclor Elecironics. Automatic oj con-
tinuously monitors optical surfaces, detector sensitivity,
and system wiring lo ensure that the detectors are opera-
tional and ready to respond (o fire or explosion. Should
a malfunchion occur, the Fault relay s de-energized and
a digital display on the front of the controller identifies the
nalure of the fault using a numerical code. The C7050
Detector is designed for use in hazardous locations and
is suilable for use in a wide variety of both indoor and
outdoor applications.

Typical applications for DetTronics ultraviolet detection
systems are:

—Wherever highly combustible materials are involved

—Where therg 15 a need for instantaneous response to
flame

—Wherever unsupervisad areas require automated fire
pratection

—Wherg there 15 a large capital investment to be
protected.

Examples of actual installations using the DetTronics UV
detector in automated fire protection systems include:

Petroleum Products

—@Gasoline transport foading terminals
—Offshore drilling and production platforms
—Pipeiline pumping stations

—Tank farms

—Refingries

—Marine engine rooms

—Jet engine test cells

* 0} is Detector Electronics’ Trademark for its patented Optical
Integrity Systems. U.S. Patent 3,852,196, United Kingdom Patent
1,534,989, Canada Patent 1,099,558,

© Detector Ele¢tronics Corporation 1987
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Gaseous Fuels

—Butane and propane loading and storage

—Pipeline comprassor staticns

—Gas gathering facilities

—Pipelines in highly populated areas

—LNG and SNG teading, transfer and storage facililies

—LNG marine tankers

~Hydrogen fires in ammonia production and refinery
reformers,

Solid Materials

—Munitions production, illuminating flare material, TNT,
black powder, other propefiants

—Electrostatic powder coating booths

—Siyrofeam storage.

Qther Processes

—Paint spray booths
—Chemical and petrochemical production

[nformation on these and a variety of potential applica-
tions is available from Detector Electronics,

9/87 95-8226-04



FEATURES

* |nstantaneous response - Typical response to an intense
ultraviolet source is iess than 25 milliseconds. Systerns
that respend in less than 10 milliseconds are also
available,

» Continuous menitoring by the automatic of feature
verifies proper functioning of critical components.

* I[nsensitive 1o solar radiation and normat artificial
lighting.

* Field adjustable controller sensitivity.

* Two independent form C relay outputs - first relay
responds instantly and second relay bas field adjustable
ttme delay.

* Plug-in printed circuit boards and relays for ease of
maintenance.

* Detector enclosure available in corrosion resistant
nickel-plated brass, 316 stainless steel, or anodized
copper-free alurminum.

* Shock and wvibration resistant mounting of the sensor
tube makes the detector suitable for rugged industrial
applications.

* C70508 Detector meets MIL SPEC 810C shock test.
» Sensor tube maduile is treated te rasist fungus growth.
¢ Low power consumption, typically 12 watts in standby.

= Fault retay for actuating visual and/or audible status in-
dication devices.

¢ AC input voltages and frequencies are available for ap-
plications worldwide,

GENERAL APPLICATION INFORMATION

In applying any type of sensing device as a fire detector,
it is important o know of any conditions that may pre-
vent the device from responding to a fire, and alsc to
know what other sources besides fire will cause the
device to respond. An ultraviolet detecior is useful in fire
protection applications because it provides very fast
response 1o the ultraviolet radiation that is produced by
a flame. In addition, it is not affected by adverse en-
vironmental conditions and is insensitive to the ultraviolet
component of solar radiation or normat artificial lighting..

Considering the above, it can be seen that there are fire
detection applications where only ultraviolet sensors are

suitable. However, success in using an ultraviolet detec-
tor is dependent on knowing not only its advantages, but
also fis limitations. It is important o note that electrical
arc welding is an intense source of ultraviolet radiation,
and care must be taken to ensure that arc welding is not
performed in or near protected areas without securing
the detectors. in addition, UV detectors should not be
positioned 5o that their cone of vision coincides with the
horizan. Rather, they should be directed down, over the
designated hazard area to reduce the likelihood of sens-
ing UV radiation from lightning or other distant sources.

An important fact regarding radiation detectors of any
type is that radiation must reach the detectors in order
for them to respond. Care must be taken to keep cbstruc-
tions out of the line of view. For an uilraviolet detactor,
this means that an accumulation of ultraviolet absorbing
gases or vapors, as well as physical obstructions must
not be allowed to come between the detector and the
prolecled hazard, Smoke will absorb ultraviolet radiation,
and if accumulations of dense smoke can be expected
to precede the presence of ilame, then ultraviolet detec-
tors should not be used alone.

It must be noted that maliunctions can occur in any type
of equipment, and although Det-Tronics systems are sub-
Jected o rigorous tests before shipment, no way has yet
been found to guarantee that every device will always
operate perfectly. Higher reliability with regard to
response to & fire is achieved when a hazardous area
is supervised by more than ane detector, and when each
detector can independently register an alamm.

SYSTEM DESCRIPTION

The R7303/C7050 UV fire detection system consists of
up to eight UV deatectors connected to a remotely
mounted controller. See Figure 1 for a block diagram of
the system,

C7050 DETECTOR

The C7050 Detector incorporates a sensor tube for
detecting the presence of UV radiation, electronic circuitry
for generating an oulput signal, anc a UV lest lamp for
generating a LIV test beam, When UV radiation sirikes
the cathode of the sensor tube, a series of voltage pulses
is sent to the controller. The frequency of these pulses
increases in propertion 1o the intensity of the UV radiation.

The detector is housed in an explosion-proof, watertight
enclesure thatis designed to meet most national and in-
ternational standards. It is available in various materials
to meet the requirements of a variety of hazardous en-
vironments, These materials include anodized copper-
free aluminum, nickel-plated brass, and 316 stainless
steel.
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Figure 1—System Block Diagram

Each detector is normally mounted on an gptional swivel
mounting assembly {model QY001B}, which adjusts to
enable the detector to cover up to a 240 degree sweep,
Other mounting arrangemenis are alsa available, such
as a quick-connect front mount for applicalions invalv-
ing paint spray or powder coating booths, or for looking
inside mixers. kettles, conveyors, and other inaccessible
daredas.

R7303 CONTROLLER

The controller contains the circuitry for processing the
signals from up to eight detectors and for actuating the
Instant, Timed, and Fault relays that are used to control
fire alarm, extinguishing, and fault response equipment.
It also contains the Automatic 0§ circuitry that continuously
checks the optical surfaces of each detector in the system,
and the automatic fault identfication circuitry that
responds to maifunctions that can occur in either the
detectors or controller, When a fault occurs, a digital
disptay on the controller is activaled o provide a
numerical readout, which identifies the nature of the fault
by code number. See Table 1.

Table 1--R7303 Fault Identification

Digital General Identificalion
Code
4] Spurious detector discharge
{low level UV)
1 OC power malfunction
2 Reduced detector sensitivity
3 Detector monitaring maifunction
4 Detector C-lead fault
5 Module missing or B-lead faull
6 Detector high voltage or A-lead fault
7 Comparator board fault
8 System in bypass or relay fault

A keylock switch is used to pul the system in the Bypass
mode for a complete manual check of the system. The
controller also has & momentary BYPASS switch for a
quick manual check of the system. With the system in the
Bypass mode, all output relays are disabled, the
Automatic of feature is disconnected, and the FAULT LED
and digital displays on the controller are turned on. The
left digit shows the number of the detector being chacked,
and the right digit displays the code number of the cur-
rent system status.

Front Panel

The front panel provides switches for enabling manual
oi and relay tests. LEDs and digital displays are used for
indicating relay actuation and identitying system status.
(See Figure 2)

~—The POWER LED is itluminated when power 1s applied
to the controller,

—The INSTANT and TIMED relay LEDs are illuminaled
when their corresponding relays are energized.

—The BYPASS LED is illuminaled when the system is
placed in the Bypass mode.

— The FAULT LED indicates that the normally energized
Fault relay has been de-energized.

— The dual digital display indicates the faull code number
on the right hand side and the number of the affected
detector (f it applies to a single detector) on the left
hand side. fn the Test mods, the left display indicates
the number of the deteclor under test.

—The momentary BYPASS switch puts the system in the
Bypass mode for a quick check of the system,

—The DETECIOR SELECT and oi TEST bultons are
used to est each detector manually in order to ensure
that each deteclor is able to activale the Instant and
Timed relays of the controfler. Pushing the DETEC-
TOR SELECT button on the controller sequentially
selects each detector for test. Pushing the of TEST
button activates the special UV test lamp in the selected
detector.

—The RESET button will re-energize the Fault relay aiter
a fault or system test.

—The kaylock switch allows the system 16 be put in the
Bypass or Normal mode.

95-8226-04



POWER LED

INSTANT RELAY LED

TERMINAL
STRIF

NORMAL/BYPASS
KEYLOCK SWITCH

C135

DETECTOR
IPENTIFICATION
DISPLAY

FAULT
IDERTIFICATION
DISPLAY

FAULT LED

[~ BYPASS LED

TIMED RELAY LED

MOMENTARY
BYPASS SWITCH

DETECTOR
SELECT BUTTON

MANUAL Of
TEST BUTTON

RESET
BUTTON

Figure 2—R7303 Controller Switches and indicators

Relays

The contrelier contains four independent relays - the In-
stant relay. the Timed relay, the Faultrefay, and the Bypass
refay. The relays have form C (normally open/normally
closed) contacts and are rated for 10 amperes

The Instant relay is energized immedialely when the con-
troller raceives a fire signal from a detector. Typical
response {0 an intense uitraviolet source is less than 25
milliseconds.

The Timed relay s energized if the signal from the detec-
lor is continuous for a pre-set time. The time delay is set
at the factory for 5 seconds, butis field adjustable over
a range of 0.2 1o 12 seconds. It can be used, for exam-
ple. 10 assure that a fire exists for @ minimum length of
ume pefore an extinguishing system is energized or 1o
mimrize the possibility of actuation by kightning i it should
haopen to strike close by. In many applications, the In-
stant relay is used 1o sound an alarm, stop a process,
or cul off the source of fuel to a fire. The Timed relay is
‘nen used to activate a fire extinguishing system if the fire
contnues.

The normally energized Fault refay responds to most
system faults that could prevent proper operabion in the

event of a fire. The Fault refay is normally energized. but
will become de-energized if any of the following occurs:

a. Instant, Timed, or Fault relay coils are open, or a relay
is removed.

b. A printed circuit board malfunclions or is removed.

¢. A detector module becomes insensitive or over-
sensitive.

d. A leadwire to one of the detectors is open. shorted,
or grounded.

e. The systemn is placed in the Bypass mode.

The Bypass relay is normally de-energized. lis contacts
are connected with the contacis of the Instant and Timed
relays. When the controller is placed in the Bypass mode,
the contacts of the Bypass relay isolate the normally open
(NO) contacts of the Instant and Timed relays from the
external load and shunt the normally closed (NC)
contacts.

Automatic o0i

Fhe Automatic oj feature provides a means of assuring
that the lire detection system is cperational and ready to
respond 1o a fire or explosion. A spacial UV producing
test lamp s mounted inside each detector enclosure, but
is optically isolated from the UV sensor tube. The con-



rroller sends the signals to sequentially turn each test
lamp on and off, one at a time, thus continuously testing
each detector in the system. When the test lamp recetves
the signal from the controller, it produces UV radiation
that passes through the wiewing window, where it en-
counters a beveled oi ring and 15 reflected back through
the window. (See Figure 3.) When the sensor tube detects
this UV, it sends a signal to a comparator circuit in the
controller. This circuit compares the level of the UV test
signal to the fire threshold level of the controller. As lang
as the signal remains below this threshold fevel, no fire
alarm is generated. When an intense source of UV is
detected, such as from a fire or explasion, the threshold
level is exceeded and the controller produces a fire out-
put. i the comparator circuit detects a UV test signal that
is below the pre-set fault threshold level, indicating an in-
sensilive detector or a dirty wingew, a fault signal is
generated. This process gees on continuously,
avtaomatically checking the wiring to the detectors, the
cleanliness of the viewing window, and the sensttivity of
the sensor tube. Should a fault ever occur, the FAULT LED
1 fluminated, the Fault relay is de-energized, and the
digital display on the frant of the controller identifies the
nature of the fault using a numerical cede.

UV SEMNSOR TUBE
OPTICAL SHIELD-

SMAPIN 1§ mwsxﬁl /’

VIEWING WINDOW _/ b O Y

LI uv TEST LI.MPA

Figure 3—C7050 Deteclar with o

SYSTEM OPERATION

FIRE DETECTION AND CONTROLLER RESPONSE

When the detector senses UV radiation, a series of
voltage puises is sent 1o the Integrator and Comparator
board in the controller. {See Figure 4.) The pulses are then
amplified and used to charge an integrating capacitor.
The voltage on the integrating capacitor is proportional
to the frequency of the pulses, which is proportional to
the intensity of the UV sensed by the delecior. A com-
parator circuit compares this voltage on the integrating
capacitor 1o a preset threshold vohage. When the
threshold voltage is exceeded, the comparator sends a
fire signal to the Relay Drive board.

At the Relay Drive board, the comparator oulput signal
is amplified to energize the Instant relay and turn an the
red INSTANT LED. If also slarts a timing sequence that
energizes the Timed relay and turns on the red TIMED
LED if the UV signal is continuous for the duration of the
pre-sel time detay. if the fire signal is interrupted before
the time delay is completed, the time sequence starts over
when UV radiation is again detected.

AUTOMATIC OPTICAL INTEGRITY

An important consideration with any ultraviclet fire detec-
tor is that an accumulation of contaminants (oil, gascline,
dirt, ete.) on the viewing window will absorb or block UY
ragiation. An accumulation of certain UV absorbing
materials can completely "biind” the detecior, even
though it may be virtually undetectabie to the human eye.

To ensure that the dstectors are operalional, the
Automatic oi circudt centinuously cycles through a test
of each detector and its wiring. The C7050 Detector in-
corporates a UV sensor tube and an optically isolated
UV test larmp. Acluation of tha lest lamp causes UV radia-
lion {o travel out through the viewing window, where it
encounters a reflective oi ring and is directed back
through the window to the sensor tube, (See Figure 3)
If the window is clean, the sensor tube detects the UV
from the test lamp and sends a signal back to the con-

VOLTAGE

fuLsES FiRE SIGNAL
uw THRESHOLD
b / VOLTAGE
.
| /;V—‘ | NTE TIME TIMED
— - iy o DELAY gu]| RELAY
S04 TIMER ALf;g
FLAME C70SDDETECTOR LOMPARATOR AMPUFIERS

FIRE

CIRCULT

Y

INSTANT
RELAY
AMD
LED

(LR INTEGRATOR AND COMFARATOR BOARD

RELAY DRIVE BOARD

Figure 4—Fire Circuitry Block Diagram
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troller 1o verify that the detector is functioning properly.
The Automatic of circuit tests sach delector approximate-
ly six times per minute (varies with the number of detec-
tors} so that if a fault occurs, it is detected almost instantly.

The basic operation of the Autornatic 0 circuit involves
selecting a detector and iluminating its test lamp, sens-
ing a return signal from the detector, turning off the UV
test lamp, sensing the termination of the returm signal, and
then selecting the next deteclor to be tesied and
repeating the cycle.

Functionally, the Automatic oj circuit can be divided into
three sections. Reler to the Aulomatic oj block diagram
{Figure 5).

1. Comparator Circuit— he Automatic oi comparator cir-
cuit is similar to thal of the Integrator and Comparator
board. It compares the voltage on the integrating
capacitor 0 a pre-set threshold vollage. (The factory-
set of test threshold i3 much lower than the fire
threshold ) When the integrating capacitor vollage is
less than the o threshold voltage (virtually no UV is
being detecied), the output of the comparator circuit
is a logic 1. When [he integrating capacitor voltage 1s
grealer than the oi threshold voltage (a small amount
of UV is being detected), the oulput is a logic 0.

2. Sensilivity Timers—There are two sensitivity timers.
The “O-fault” timer monitors the comparator and
generates a fault signal if the comparator output stays
at logic 0 {UV continuously being detected) for three

seconds or more. The “2-fault” timer also monitors the
comparator and generates a fault signal if the com-
parator output stays at 1 {no UV being detected) for
a period determined by the of ihreshold sensitivity
setting.

3. Test Lamp Sequencer/Driver—The sequencer/driver
circuit monitors the comparator, and sequentizlly
selecls and turns on the UV test lamp of each detec-
tor. When the comparator indicates that UV is detected,
the driver section turns that test lamp off and the se-
qguencer selects the next test lamp to be driven. When
the comparator indicates that UV is no longer being
detected, the criver turns on the next test lamp.

To summarize:

a. The comparator circuit monitars the voltage on the in-
tegrating capacitor and provides a pulsing output as
the voltage on the integrating capacior rises and falls.

b. The "O-fault” timer manitors the comparator output and
generates a fault signal if a detector senses low level
UV {below fire threshold) for over three seconds.

c. The "2-fault” timer monitors the comparator output and
generates a fault signal if the detector under test does
not respond to UV,

d. The seguencer/driver monitors the comparator output
and turns on the UV test lamp of each detector in
succession.

INTEGRATOR AND COMFARATOR BOARD

Y

INTEGRATING

CIRCUIT —
D FA
T,Mg',‘,‘r b FAULT TQ
DETECTOR MONITGR BOARD
COMPARATOR o 2 FAULT w2 FAULT TO
L £7850 DETECTOR TIMER DETECTCR MORITOR BOARD
A 8 LINES
C 8 DETECTORS
T . AUTOMATIC o
r — 1]e THRESHOLD VOLTAGE
—
ey
- TEST
T LANP | SEQUENCER
. DRIVER
.
—a

Ang

AUTOMATIC 1y BOARD

Figure 5—Automatic 0§ Circuitry Block Diagram



FAULT IDENTIFICATION

I the event of a system malfunction, the Faull relay is
de-energized, the FAULT LED is dluminated, and the
cigital display s activated. The right hand display in-
dicates the fault code and the lefi hand display identifies
the number of the affected delector (if a detector fault has
occurred).

Should more than one fault ocour at the same time, a
pnority systern of identification i autormatically employed.
The order of priority Is:

Highest Priarity - 7
6
5
4
3
2
1
0
8

Lowest Priarity

When one faull ocours before another, the code of the
first 1s latched on the digital display until the controller

AUTOMATIC

is placed in the Bypass mode. This ensures that iden-
tfication of & transien! fault will not be “lost!’ In the Bypass
mode, the number of the highest priority fault is displayed.
As each fault is correcied, the next lower priority fault is
displayed.

The fault identification circuitry is located on the Detac-
tor Monitor board. The circuitry that decodes the
Automatic of sequencer/driver and controls the DETEC-
TOR digital display is on the Automatic oi board. The fault
and deteclor identification circuitry can be divided into
four sections. Refer to the fault circuitry block diagram
(Figure 8}.

1. Comparators—Four comparator circuits monitor the
wires that connect the detectors 1o the controller and
the position of the detectlor loop selector (see "In-
stallation” section).

2. Eight Level Priority Encoder—The priority encoder
is anintegrated circuit that monitors eight input lines
and generales a 3-bit binary representation of the
highest priority, active input. Four input lines come
fram the four on-board cormparators {menlioned
above) and four come from other circuit boards in
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Figure 6—Fault Circuitry Block Diagram
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the cortroller. Two fault ines are cornected to the sen-
sitivity tmers of the Autormatic oi board, one is con-
nected 1o the Inlegrator and Comparator board, and
one is connected 10 the Inverter board (dc models
only}, The outputs of the priority encoder are used
o generate the fault signal that de-energizes the Fault
refay, and 1o drive the inputs of the FAULT display
driver.

3. Fautlt Display Driver—The driver is an integrated cir-
cuit thal decodes signals from the priority encoder
and lluminates the appropriate digit in the digital
FAULT display. Since the pricrity encoder can only
generate a 3-bit binary number (0 to 7, decimal), the
driver is wired 1o default to an output of "8" when
there are no other active mputs. (This defaull condi-
tian gives an 8-fault the lowest priority.)

The fault display driver is enabled only when the Fault
relay is de-energized, [t will latch 1o retain an output
digit and will not respond to new input information
when the NORMAL/BYPASS switch is in the NOR-
MAL position and the Fault relay is de-energized.

4. Deteclor Display Driver—This driver 15 physically
identical to the fault display dniver and is located on
the Autormatic ej board. It monitars the output of the
sequencer circult (mentioned above} and luminaies
the number of the failing detector in the digital
DETECTOR display when a 2-faull ocours. {See Table
3 in the "Troubleshaoting™ secticon for identification
of fault codes)

PRINTED CIRCUIT BOARDS
Relay Drive Beard
Tre Relay Drive board shown in Figure 7 provides the

circuttry to operate the Instant, Timed, and Fault retays
and contains the time delay adjustment potentiometer.

TIME DELAY ADJUST POT

i [l

Figure 7—Rea!ay Drive Board

At30

Integrator and Comparator Board

The Integrator and Comparator board (Figure 8) provides
the circuitry to perform amplification and integration of
the detector signal and contains the sensitivity selection
terrminal block.

JUMFER

COMMON (DO NOT MOVE])

TEST POINTS

Figure 8—Integrator and Comparator Board

Detector Moniter Board

The Detector Monitor board (Figure 9) cantains the cir-
cuitry that continuousty monitors the wiring between the
deteclors and the controller, decodes systemn faulls, and
drives the right hand (fault identiification) digital display.
It also comntains the detector “loop” seleclor terminal block
{see "Installation” section).

COMMON
{DO NOT MOVE)

Figure 9—Dsatector Monitor Board



Power Supply Board

The Power Supply board shown in Figure 10 provides
the regulated de voltage for the amplifiers, the relay drive
voltage, and +290 volts dc for the detectors.

Figure 10-—Power Supply Board

Automatic oi Board

The Automalic oj beard (Figure 11) provides the circuitry
tor sequentially testing each detector. for sending fault
identifications 1o the Detector Monitor board, and for driv-
ing the left hand {deteclor identification) digital display.
it also contains two rocker switch assembhes. The switch
assembly with four rockers is used to select the numbar
ol detectors connecled o the cantroller The swiich
assembly with two rockers sets the low level (Aulomatic
oi threshold) sensitivity of the controller. This switch
assembily is set at the factory, and under normal caondi-
licns does not need 16 be reset in the field. For further
information, consult the Field Support Group at Detec-
tor Electronics.
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Figure 11—Automnatic 0] Board

Inverter Board

When the controller is powered by a 12 vdc or 24 vdc
supply instead of ac line power, it is necessary to use an
Inverter board (Figure 12) in place of the power
transformer.

Figure 12—inverier Board

The 12 vdc version of the contraller operates over & range
of 105 to 16.0 vde. Maximum peak repetitive voltage is
24 volts, The 24 vdc version cperates over a range of 18
to 38 vde. Maximum peak repetitive voltage 15 40 volis.

Power Transformer - A power transformer replaces the In-
verter board in controllers that are powered by 120 vac
or 220/240 vac. Flucluations between 85 and 110 per-
cent of rated ac voltage have no effect on system
aperabon.

SPECIFICATIONS

SPECTHAL SENSITIVITY RANGE—
The ultraviolet fire detector responds to radiation over the
range of 1850 1o 2450 angstroms.

DIMENSIONS—

See Figure 13 for mounting dimensions of the detector
and Figure 14 for mounting dimensions of the controlier
The controller can be mounted using the four mounting
brackets as turnished. The brackets can be rolated 90
degrees if required for ease of nstallation.

CONTROLLER SENSITIVITY—

Controlier sensitivity is field adjustable for 25, 50, 75, and
100 counts per second (cps). The lower the number of
pulses required, the greater the sensitivity,

DETECTCR ENCLOSURE MATERIALS—

Madels are available in ancdized copper-ree aluminum,
nickel-plated brass, or 316 stainless steet, The aluminum
and brass housings are epoxy coated, making thern
suitable for use in high saline atmospheres, such as off-
shore platforms.

DETECTOR ENCLOSURE RATINGS—

Waterlight, dust-tight, designed to meet NEMA standards
Publication ICS6-110.15-1978 for Type 4 enclosures. CSA
certified Enclosure 4.

Hazardous locations—FM approved for Class |, Groups

B. C, and D; Class il, Groups E, F, and G. CSA certified
for Class |, Groups C and D; Class I, Groups E. F and
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Figure 13—Dimensions of the C7050 Detector in Inches (mm)
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CONTROLLER ELECTRICAL RATINGS—
Input Vollage: 120 vag, 50/60 Hz

220/240 vac, 50/60 Hz

12 vdc

24 vdo

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

12 vdc models operate over the voltage range of 105 to
16.0 vdc.

24 vde models operate over the vollage range of 180 to
38.0 vdc.

Relay Contact Ratings: Form C (NO. and NC) 10
amperes resistive, 8 amperes inductive.
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Figure 14—Dimensions of the A7303 Controller in Inches {mm}
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Power Consumption (Watts):

Typical Maximum
Standby 12 15
Fault 13 18
Fire 20 25
Fault and Fire 21 26

TEMPERATURE RATING—

Operating: —40°F to +170°F (—40°C o +77°C) for
detectors

~40°F to +158°F (—40°C to +70°C) for
controller

—-B7°F to +170°F (-55°C to +77°C) for
detectors

-B7°F to +158°F {-55°C to +70°C) for
controller

Storage:

SHIPPING WEIGHT (Approximate)—

Pounds Kilograms
R7303 Controller 150 68
C7050B Detector (aluminumy 1.2 05
{brass and stainless steel} 2.2 10

WIRING REQUIREMENTS—

An 18 gauge cable rated 600 volts rms minimum Is re-
guired for the detector leads. The A-, B-, and C-leads can
be commmon to all detectors. The B-lead must be shield-
ed. Each detector requires an individual wire for the D-
lead. The detectors may be located up to 2000 feet (600
meters) from the controller.

OPTIONS

Solid State Relays

The R7303 Controller can be ordered with solid state
relays (function as N.O. contacts) where exiremely fast
reaction time is required. The dc relay is rated 5 amperes
intermittent, 1 ampere continuous at 24 voits dc. The ac
relay is rated 1 ampere continuous at 120 volis ac.
{Specify the controller model and retay vollages whan
ordering.)

Hermetically Sealed Relays

The R7303 Controller can be ordered with hermetically
sealed relays.

integrator and Comparator Board

The Integrator and Comparator board is available in
several options:

a. The slandard version provides selectable sensiivity
{25 to 100 counts per second) and non-latching
output.

b. The transient arc rejection (TAR} version features pro-
tection against false actuation of extinguishing equip-
ment due to short duration, high level UV radiation
and also provides selectable sensitivity and non-
latching output. This option is normally used in
powder coalting applications.

¢. For applications where increased detecior sensitivi-
ty is desired, & 10 count per secand sensitivity is also
available.

Latching Relay Drive Board

The Relay Orive board is available in a configuration that
furnishes:

a. Individually selectable latching/non-latching for In-
stant and Timed relays.

b. Individually selectable time delay for relays in both
the instant and timed positions (zero time delay or
a range of 0.2 to 12 seconds is available).

Internal Reflection oi

In applications where deterioration of reflactive of rings
that is caused by corrosive contaminants in the environ-
ment results in re-occurring faults, the use of an internal
reflection oj detector can reduce the resulting downtime
and the need for frequent window cleaning. Since the
internal reflection detector checks the cleanliness of the
viewing window without the use cf an external reflective
ot ring, faults caused by corrosion or contamination on
the ring are eliminated. A fault will bg indicated only if
the window is actually dirty. However, the internal reflec-
tion system is able to detect only those substances that
will wet the window. It does not detect dry contaminants
and, therefore, is not practical for powder coating booths
or simitar applications where various dry contaminants
can obscure the vision of the detector.

Auxiliary Zone Unit

For additional versatility, the R6003 Auxiliary Zone Unil
can be added to the system. It is abie 1o provide relay
response according to zone and also vating capability
to systems using R7303 Controllers and C7050 Detec-
tors. Without the R6003, a single R7303 Controller ac-
tuates cne Instant relay and one Timed relay when any
detector connected to the R73C3 detects a fira. With the
R6003 in the system, several additional capabilities are
possible:

1. A separate relay response occurs for each zone that
detects fire {up to 8).

2. Detectors can be used one to a zone orrgrouped
together for redundant coverage.
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3. More than one R7303 Controller can be used i such
a syslem to provide additional fire protection.

4. Alarm and extinguishing eguipment can be operated
either by individual zone or through a common relay
output.

5. The RBD03 can be programmed te actuate a “voling”
relay in response {o fire In a minimum of two, three,
four, or five zones.

Load Monitoring Relay Assembly

For applications where it is desired to have a continuous
checkout of external equipment and its ability to respond
to a signal from the controller, the R4500 Load Monitar-
ing Refay Assembly is available. The R4500 is used in
conjunction with the R7303 Controller to supply two
separate load monitoring relays that continuously supe:r-
vise the electrical integrity of exiernal loads such as
alarms or extinguishing equipment. The relays have form
C contacts. If an output circuit should become open, the

RELATIVE

relays are mstantly de-energized. An external device can
then be connected to the load monitoring relay to pro-
vide a warning or slop a process in the event of a load
fault.

SYSTEM SENSITIVITY CONSIDERATIONS
OPTICAL SENSITIVITY RANGE (CONE OF VISION)

The detector has a nominal 80 degree cone of vision with
the highest sensitivity along its central axis. Figure 15 pro-
vides a composite view of the detector’s cone of vision
and relative response to a constant UV source for different
controller sensitivity settings.

DETECTOR SENSITIVITY

The Detfranics UV fire detector responds to radiation over
a range of 1850 to 2450 angstrom units. Figure 16 il-
lustrales the sensitivity range of the sensor tube and com-
pares this range to other forms of radiation. The UV radia-
tion that reaches the earth from the sun does not extend
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Figure 15—UV Fira Detector Cone of Vision
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into the detector's region of sensitivily. In addition, radia-
tion from normal artificial lighting does nol extend into
the detector's spectral range. As a result, the detector may
be used in a variety of both indoor and outdoor appiica-
tions. Some mercury vapor lamps with cracked or other-
wise damaged envelopes can operate for extended
pericds and will emit UV radiation in the frequency
response range of the detector. If a detector is in the vicini-
ty, the UV radiation can result in false actuation of the
system. Defective mercury vapor lamps can also be
harmful to the eyes and should be immediately removed
from service.

The UV sensor responds to any radiation that can
penetrate its glass envelope and create ion pairs. The
glass envelope absorbs most alpha or beta particies, but
it permits both gamma and x rays to pass through. If these
rays create ion pairs between the electrodes near the
cathode, the normal discharge process will occur and
the detector will generate an output signal. If the x or gam-
ma ray flux 15 sufficient to produce a count rate higher
than the system sensitivity setting, an undesired response
of the system will occur.

Data on sensitivity of the C7050 Detector to various x ray
and gamma radiation intensities is impossible to relate
to a typical detector exposure. The normal precaution
against false actuation due to x rays or gamma radiation
is to turn off the detection system when saurces of high

13

level radiation are being used in the immediate area.
CAUTION MUST BE EXERCISED if the detection system
ts turned c¢ff since the hazardous area will not be
protected.

Detector response can be directly related 1o distance as
shown in the chart of a gasoline reference fire, Figure 17,
which shows the relation between counts per second
{cps), size of firg, and distance from the fire to the detec-
tor for gasoline fires. From these curves it can be seen,
for example, that a 4 fi2 (0.37 m2) gasoline fire at 60 feet
(18 meters) will normally cause the detector to generate
20 cps. The same fire at 40 feet (12 meters) will generate
about 50 ¢ps. If a 2 ft2 (0.18 m2) fire at 20 feet (6 meters)
generates 100 cps, the same fire al 70 feet (21 meters)
will generate about 8 cps. Because of the complexity of
the combustion process, the sensor tube count rate
generated by different size fires viewed from the same
distance is difficult to predict with a high degree of preci-
sion. In general, however, if a fire doubles in size, the sen-
sor tube count rate is increased by approximately 60 per-
cent. Depending upon the intensity of the ultraviolet radia-
tion source, the C7050 can be considered to have a prac-
tical application distance of up to about 50 feet {15
meters). Since physical obstructions, smoke accumula-
tion, or UV absorbing chemical vapors will prevent UV
from reaching the detectors, they should be mounted as
close as practical to the probable hazard. Under certain
conditions, detectors may be used at greater distances.

95-8226-04



T F EEZETFEz P
g 8 2888%3 3
g £ EE5S:t 2
= ! T | [T T
e Y N E T |
. ! DETECTOR QUTPUT VERSUS DISTANGE X
o | .[ ! SR ‘\! i S‘;’%ﬂ&ﬁ‘éﬁ":&?if:'?ip?ess“?f;‘é"é'é”"” !
R ETRE RN \ _: ; |
00 ‘ : \\\h\\ \‘\\ ; \\ || i !
g - AUARW Y L .
- S W VL VAL . N S O I
AN RN N —
5 TR, EN T
2 VIV VENALNAND | N |
3 140 \ \ AR \\ T .\\ : P |
5 Vy NADN N .
SYEAARNNG N |
: AEARNVAVANY BN |
N VI LAV NN N '
'_ ' RN RSN N +
a0 1| i \ ‘f\ \\ N \\\\\\ : ™~ :
NN RN T S
\ J f A = \\\\\ e T
“ NENEERNEENAENSNN
NN ™~ TN
w0 71 NI T : \“\:‘:m.__&:_‘:;:::\____‘__
[ —— ;ﬁ_‘:"*--—-_._ ]
| T e ] T
P 10 20 0 ) 40 {FEEY) 50 60 X 70 80 N 20 IlOD
o 1 10 IMETERS] 15 20 5 30

DISTA

NCE BO1g

Figure 17—Sensitivity to a Gasoline Reference Fire

CONTRQLLER SENSITIVITY

Controlier sensitivity is field adjustable for 25, 50, 75, and
100 counts per second (cps). The maximum response
distance and greatest sensitivity are achieved at a 25 ¢cps
sensitivity setting. The 100 cps setting is the least sen-
sitive. For an apphcation involving high background radia-
tion potential, the system can be desensitized by increas-
ing the count rate required 1o actuate it.

INSTALLATION
DETECTOR POSITIONING AND DENSITY

The DetTronics UV detector has a nominal 80° cone of
vision. What this means in practical terms can be
understood by reference to a lypical installation. Consider
an application such as a loading rack with a ceiling height
of 25 feet (75 meters) and assume it is desired to have
complete detector coverage at floor level. If a detector
1s mounted 2 feel from the ceiling and pointed straight
down, the distance from the detector to the designated

i4

level would be 23 feet (7 meters). Because of the nominal
80° cone of vision, the detector would cover a circular
area with a diameter of 39 feet (12 meters). A simple layout
of the area 1o be covered will readily reveal the number
and location of detectors required to completely super-
vise the designated area.

In general, detectors should be piaced as close as prac-
tical to the probable hazard. DetTronics systems may be
adjusted to various sensitivity levels by programming the
controller to respond at a predetermined detector count
rate. This count rate is dependent upon the intensity of
ultraviolet radiation reaching the detector, which is a func-
tion of fuel, flame size, distance from the detector, and
the amaunt of UV absorbing vapors that may be present.
The pressnce of UV absorbing vapors must be examined
closely. Some chemical and petrochemical vapors have
very strong UV absorption characteristics (see Appendix).

Referring to Figure 17 and considering the condilions
described above, the criteria for selecting the appropriate
system sensitivity can be established. The hazard to be



protected was designated to be at a distance of 23 feet
{7 meters) from the detector. Assume that the hazard is
gasocline and that it is desired to produce an alarm signal
when a fire with a surface area of 1 square foot (0.09
square meter) develops. Reading on the horizontal
“Distance” axis of Figure 17, locate the vertical line al ap-
proxirnately 23 feet (7 meters). Follow this line until it in-
tersects the *“1 square foot” curve. Note that this occurs
at the horizontal line of about 50 counis per second on
the vertical "Detector Qutput”™ axis. This means that the
controller should be adjusted to 50 cps sensitivity in order
ta respond to this size fire from 23 feet (7 meters). If the
detectors were located 30 feet from the hazard, it can be
seen that it would be necessary to use the more sensitive
(25 cps) setting.

NOTE

Do not mount UV detectors clase to the ceiling in
enclosed areas if dense smoke may be expected
to accumulate at the onset of a fire. Mounting the
detector on side walls a few feet (or about 1 meter)
down from the ceiling wiff normally allow time for
the detectors lo respond before they are affected
by smoke rising to the ceiling. It is also advisable
to shorten any time delay settings for applications
where smoke may accumulate during a fire. If
dense smoke may be expected to accumulate prior
to the presence of flame (as in an efectrical fire),
do not use UV detectors alone.

CONTROLLER LOCATION

The R7303 Controller may be mounted in any position.
(See Figure 14 for mounting dimensions.) The controller
should be mounted in a permanent location where it can
be easly monitored and checked regularly. f the con-
troller is mounted outdoors, a weather-resistant enclosure
must be provided such as Detector Electronics model
Q1016. See form 95-8257 for details. If it is necessary 1o
mount the controller in a hazardous location, an
explosion-proof enclasure must be provided such as
Detector Electronics model Q10198. See form 95-8273 for
details.

WIRING REQUIREMENTS

The wiring to each detector must be at least 18 gauge
with a minimum rating of 600 volts rms. Each detector
should be located no more than 2000 feet (600 meters)
from the controlter. The B-lead (detector output) must be
siielded and the shield grounded only at the controller.
(f the B-lead is run in conduit, the conduit should not con-
tain wiring for cther electrical equipment. if a multicon-
duclor cable is used for wiring the system, see form
751003 for information regarding the prevention of
crosstalk within the cable.
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An external ground screw is provided on the terminal cap
for applications where the local wiring code or actuation
of the system caused by static electsicity requires that the
detector enclosure be connected to earth ground. Do not
use the ground terminal on the controller for grounding
detector housings.

Cable that is made specifically for harsh, salt-water en-
vironments should be used in areas where high humidi-
ty or salt water is a problem. In all cases, typical cable
insutation resistance should be 100 megohms or more,
using a high voltage insulation tester, commonly known
as a "megger” or megohmmeter, If the cable’s resistance
drops below 10 megohms, it should be replaced im-
mediately to avoid shorting.

IMPORTANT
Remove detector and controller leads from the
cable before applying megohmmeter to the cable.

Certain guidelines must be followed when installing the
deteclor to maintain the explosion-prootf, dust-proof, and
moisture-proof qualities of its enclosure. In applications
where conduit is used to install the detector in a hazard-
ous location, the use of water-tight conduit seals is re-
quired to prevent moisture from ‘entering the detector
housing. These seals must be installed even if they are
not required by kocal wiring codes. A seal must be located
as close to the detector as possible. In no case should
this seal be located more than 18 inches (05 meter) from
the detector housing. Where an explosion-proof installa-
tion is required, an additional seal is also required at any
point where the conduit enters a non-hazardous area.
When pouring a seal, the use of a fiberdam is necessary
to assure proper formation of the seal. The seals should
never be poured in temperatures that are below freez-
ing, since the water in the sealing compound will freeze
and proper drying will not be possibie. Contamination of
the detector will then result when temperalures rise above
the freezing point and the compound thaws. The
shielding of the cable should be stripped back to permit
the seal to form around the individual detector leads,
rather than around the cutside of the shield. This will pre-
vent any siphoning action that might occur through the
inside of the shield.

Since moisture can be detrimental to electronic devices,
it is essential that the electrical connections of the sen-
sor tube module be kept dry. Moisture in the air can be
trapped within secttons of conduit and can condense and
accumuiate at the base of wvertical conduit runs. To
eliminate this condition, explosion-proof drains and
breathers should be installed to automaticalty bleed off
accumulated water,

NOTE

Be certain that all wiring is done in compliance with
applicable electrical wiring regulations that relate
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to the installation of electrical equipment in a
harzardous area.

MOUNTING AND WIRING THE DETECTOR

The following precedure should be used for mounting
and winng the detectors:

1. Detectors should be localed for the best unob-
structed view of the area to be protected. Detectors
must be accesshle for cleaning the window and
reflector rings. F r outdoor applications, the detec-
tors should be pointed downward o prevent the cone
of vision from scanning the horizon, since the detec-
tors may be affected by long duration lightning
flashes or distant arc welding. When practical, mount
the detectors so that the UV test lamp is on top and
the slit in the oi ring s on the bottom, since ac-
cumulation of dirt or moisture betwaen the window
and the retlector nngs will interfere with the Automatic
oi function. See Figure 13 for mounting dimensions.

2. Disassemble the detector enclosure by turning the
housing cover counterclockwise. If the detector is
equipped with a cover locking device, loosen the
clamp and disengage the “catch” from the terminal
cap. This locking cover feature is required for equip-
ment approved by BASEEFA and PTB. The too! re-
quired for the BASEEFA clamp is a 5/32 inch hex-
agonal (Allen} wrench. For the PTB clamp, a
triangutar m4 (7 mm) wranch (DiN 22417) must be
used. See Figure 18 for an illustration of the detector
assembly.

3 Attach the A-, B-, C- and D-leads to the screw con-
nectors on the terminal btock. See Figure 19 for iden-
tfication of the screw terminals. If the shielded cable

TEAMINAL CAF

OPTIONAL MOUNTING
BRACKET (Q90016)

SENSOR TUBE MODULE

feF) "1 UNITS ONLY

18 to continue 1o another detector, tie the shields
together. Always insulate the shield from the detec-
tor housing.

4. Remove the UV sensor tube module from its ship-
ping package and attach it to the terminal block us-
ing the procedure described below.

5. Replace the detector housing. If the deatectors are
equipped with cover locking devices, loosen the
clamp sufficiently so that the “catch” can be seated
in the blind hole provided on the terminal cap. (See
Figure 20.) The clamp must then be fastened secure-
ly around the detecior barrel by tightening with the
proper tool.

6. Thoroughly clean the detector window and the rellec-
tive oi ring according toe the instructions n the
“"Maintenance” section.

SENSOR TUBE MODULE INSTALLATION

The sensor tube module is attached to the terminal block
by either four screws or four nickel-plated banana plugs.

If screws are supplied with the detector:
—Place a lockwasher on each of the screws.

—Slide the screws through the mounting steeves on the
tube module from the sensor side of the printed cir-
cuit board. (See Figure 21)

—Piace an O-ring on the ends of the screws to prevent
them from falling cut. Push the O-ring far enough up
the shaft of the screw so that it will not prevent the screw
from going into the threaded mounting holes on the
terminal cap.

TERMINAL BLOCK

INDEX PIN

WINDOW
AND HOUSING

0 REFLECTIVE RING®

Figure 18—C7050 Detector Assembly
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Figure 21—Tube Module Anchoring Screws
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—Line up the index pin on the terminal block with the
hole in the printed circuit beoard on the tube module.
Hold the module in position and tighten the four screws.

if banana plugs are supplied with the detector, no screws
are required. Be sure o push the module as far as it will
go on the banana plugs.

Increased speed and convenience will be realized when
replacing sensor tube modules in detectors equipped
with banana plugs. If it is Jesired to replace existing
screws with banana plugs, this can be accomplished by
s:mply removing the screws and screwing four banana

7

plugs into the holes on the terminal block. Lockwashers
should also be used to prevent the plugs from logsen-
ing. Nicket-plated banana plugs (part number
001981-001) are available from Detector Electronics.

CONTROLLER WIRING

Figure 22 shows the standard ac terminal configuration
of the controller. Figure 23 shows the dc terminal con-
figuration. The ac terminal configuration is as follows:

Terminal 1— Connect to earth ground

Terminal 2—Connect to the neutral side of the input
power line

Terminal 3— Connect to the hot side of the input power
line

Terminals 4 to 7—Instant relay

EXTEANAL CONNECTIONS INTERNAL CIRCLITRY

R7303B CONTRAQLLER TERMINAL STRIP
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Figure 22—R7303 Controller Terminal Strip, AC Operation
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Figure 23—R7303 Controller Terminal Strip, 12/24 VDC Operation

Terminals 8 to 11—Timed relay

Terminals 12 to 14—Fault relay (shown energized, no fault)
Terminals 15 and i6—Remote reset

Terminal 17—Bypass (for remote indication)
Terminal 18 —Comparator

Terminal 19—Spare

Terminal 20—Earth ground

Terminal A—Connect to all detector Aleads
Terminal B—Connect to all detector B-leads
Terminal C—Connect to all detector C-leads
Terminal D1—Connect to D-lead from detector 1
Terminal D2—Connect to D-lead from detector 2
Terminal O3-—Cannect to D-lead from detector 3
Termina! D4—Connect to D-lead from detector 4
Terminal D5—Connect 1o D-lead from detector 5
Terminal D6—Connect 1o D-lead from detector 6
Terminal D7—Caonnect ta D-ead fram detector 7

Terminal D8—Connect to D-lead from detector 8
The shield on the cable is connected to terminal 20.

The 12 vdc and the 24 vde models of the R7303 Con-
troller are designed to operate with a negative ground
on the batteries. If it is necessary to operate the power
supply with a positive ground, a modification of the In-
verter board is required as shown in Figure 24,

END OF LINE (EOL) "LOOP” RESISTORS

Each detector is internally wired with EQL lead monitor-
ing resistors between terminals A and B, and A and C.
This allows a small contral current to fiow through the in-
tercannecting wires for checking their continuity. If con-
tinuity is ever lost in any of the A-, B-, or C-leads, ng cur-
rent will flow. Likewise, if a short cccurs, the amplitude
of current will change. When the controller does not
detect the amplitude of current that it was programmed
0 detect, a fault signal is generated. This enables the
controller to immediately detect any malfunction that
might occur in the detector wiring. Since each detector
has its own individual D-lead, its continuily will not be
checked in this way. A fault in any of the D-leads will,
however, be detected by the Automatic oj test.
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Figure 24—Modification of Inverter Board for
Poditive Grounded Systems

Az

Reter to Figure 25 for an illustration of EOL resistors. Note
that the jumper wire completes the circuit or “loop.” which
simply connects the EOL resistors between terminals A
and B, and A and C of the controller, thus permitting the
test current to flow. As long as the end detector in the
loop has its jumper cennected, this detector and all other
detectors in the same loop (wired in parallel) will have their
connecting wires checked for continuity.

In order for the system to funclion properly, each EOL
loop must meet the following conditions:

1. The first detector is connecled directly to the
controller.

2. Each additional detector is connected

preceding detector,

to the

3. The detector at the “end of the ling” must have its
jumper installed, allowing current to flow through its
EOL resistors.

4. The Detector Monitor board must be pragrammed
for the total number of £OL resistors being used in
the system (not just in an individual loop).

Any number of detectors can be wired in a loop; however,
since no more than four EOL resistors can be connected
{their jumpers are not cut), no more than four loops can
be used. Itis also permissible 1o have more than one EQOL
resistor connected in a given loop.
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Figure 25—End of Line Resistors

When only one detector is used in a loop, it can be con-
necied directly to the controller by a four-conductor
shielded cable When a loop consists of mare than cne
detector, a three-conductor shielded cable is normally
used for the A-, B- and C-leads and a separate wire is
used for the D-lead. since it goes back o the controller
rather than to the preceding detector. In order to prevent
interference, the B-lead must be shielded and the shield
grounded at the controller, not at the detector

The circuitry that checks for faults in the detector winng
15 located on the Detector Monitor Beard. When inttially
selling up the system, il will be necessary to program the
Detector Monitor board for the number of EOL resistors
being used in the syslem {(no more than four). See the
"Programming Controller” section for further information.

Jumper 'J" in DE1555 and DE1666 models of the UV sen-
sor module is a wire thatis cut in order to remove its EOL
resistors from the circuit. See Figure 26. Jumper 3" 10
models beginning with the DE1777 UV sensor maodute
15 a plug which, when installed, connects its EOL resistors.
See Figure 27

TYPICAL APPLICATIONS

The following are examples only and represent some
typical applications. All relay contacts and optional ex-
ternal bypass switches are shown in nermal (standby)
operating position.

An external reset switch may be connected across ter-
minals 15 and 16 (Se= Figure 22) for returning the fault
crrcditry to normal operation. A second alternative s to
place a jumper acress these terminals. This permits the
FALULT LED to remain on only while there is a fault con-
dition. The FAULT LED will also turn on momentarily when
input power Is applied.

NORMALLY ENERGIZED LOAD - INSTANT RELAY
Figure 28 illustrates an example of a normally energized

load connected to the Instant relay. Power lo the exter-
nal tead 15 removed when the Instant relay is energized,
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Figure 28—Normally Energized Load Connected to Instant Relay
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The example also uses an optional external bypass swilch
and indicator lamp. Both the internal and external bypass
switches in this circutt allow checkaut of the Instant relay
without interrupting power to the normally energized ex-
ternal lcad.

If only the normally closed contacts of the Instant refay
are In service and an external bypass switch is not
used, a jumper must be installed between terminals 4
and 7, as shown in the iflustration, to prevent a momen-
tary interruption of power to the normally energized load
circuit when the internal bypass i1s activaled. If the nor-
mally open contacis of the Instant relay are used to

95-8226-04



HOT 8
1
i {H
10 -
EXTERNAL R S B PR PR

ADD 1.0 yf AC RELAY " <~ T 7
CAPACITOR caiLs
RATED FDR
AC VOLTAGE

FRESENT

AC APPLICATION
RESET

e ]
|

NEUTRAL

. ]
.l
9 {4
0 =
EXTERNAL T 1
DC HELAY I, T T )
ADD CIODE COILS
1H4B0a OR
EQUIVALENT

DC APPLICATION

RESET

= Aoy

Figure 28—Nermally Energized External Relay Connected to Timed Relay

operate external equpment, this jumper must NCT be
instatled. i itis, the external equipment will operate nor-
mally when the controller is in the Bypass mode.

NORMALLY ENERGIZED LOAD - EXTERNAL RELAY

Frgure 29 illustrates an example of a normally energized
external relay connecled to the Timed relay. Note that a
self-latching relay is used with the normally closed con-
tacts of the Timed relay. If power is momentarily removed,
this relay will de-energize and remain de-energized until
it 15 manually reset. Install ether a capacitor or a diode
in paraliel with the external relay coil as illustrated, This
will prevent the self-latching relay from de-latching when
the internal bypass is aclivated, and permit checkout
without disturbing the normal operation of the external
equipment.

EXTERNAL CONNECTIONS INTERMNAL CONNECTIONS
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L 12
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14
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NORMALLY DE-ENERGIZED LOAD

Figure 30 illustrates an example of a normally de-
energized toad wired to the Instant relay. Actuation of
gither the internal or optional externat bypass switch per-
mits checkout of relay operation without applying power
to the normally de-energized load. Also shown ig a nor-
mally de-energized fault load, which becomes activated
when the controller's Fault relay is de-energized.

SOLID STATE RELAYS

Solid slate relays can be ordered for applicalions where
extremely fast reaction time is required. Both the ac and
dc solid state relays have normally open (form A) con-
tacts and are limited to the two specific operating voltages
of 120 vac and 24 vdc. Refer to Figure 31 for an example
of a wiring connection using dc solid state relays. Figure
32 illustrates the use of ac relays.

PROGRAMMING CONTROLLER

The following procedure should be performed immediate-
ly after the installation of the equipment has been com-
pleted. This should be done before power is applied to
the system.

CAUTION
Always remove input power before removing

Figure 30—Normally Unenergized Load Cannected to Instant Relay
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DETECTOR SELECTION

The four-rocker switch assembly on the Automatic oi
board must be set for the number of detectors connected
to the controller. See Figure 11 for location of the switch
assembly. This rocker switch assembly is set for eight
detectors when shipped from the factory and must be
programmed for the number of delectors connected to
the controller at the time of installation, The rockers are
set in binary code to obtain eight differeni settings with
the four switches. The rocker switches are turned on when
they are depressed toward the switch number on the
assembly. See Figure 33 for an illustration of the switch
assembly. Table 2 shows the switch positions for any
number of detectors up to a maximum of eight.

NOTE

If the switch assembly is set for too many detec-
tors, the controfler gives a “fault” signal. The left
hand display shows the number of the selected but
missing detector(s) and the right hand digital
display shows the number 2. If the switch
assembly is set for too few detectors, the controfler
petrforms normally, but only the number of detec-
tors selected are checked by the Autormatic oi test.
This condition will be found only when performing
the manual o1 test procedure. See ‘Trouble-
shooting” and “Checkout Procedure” sections,

I, 2,3 “ON"
4 “QFF"
7 DETECTORS

ENLE)

Figure 33—Hocker Switch Assembly
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SENSITIVITY ADJUSTMENT

The controller is shipped with the sensitivity set at 25 cps.
I this setting must be changed, remove the Integrator
and Comparator Board. See Figure 8. Program the con-
troller for the desired sensitivity by moving the spade lug
to the appropriate terminal. The numbers near each ter-
minal indicate the sensitivity setting in counts per second
{25, 60, 75 or 100). Carefully re-insert the printed cireuit
board after the adjustment has been made. If the applica-
tion involves the use of the optional TAR board in an elec-
trostatic powder coating booth, see form 75-1002 for ad-
ditonal information.

END OF LINE RESISTOR (EOL LOOP)

The Detector Monitor board must be programmed for the
number of EOL resistors connected ta the controller. It
ts set for ane loop when shipped from the factory. If more
are to be added, the Detector Monitor Board must be
removed from the controller. It is then necessary to posi-
tion the jumper wire on the appropriate terminal for the
number of EOL resistors connected to the controlier, (See
Figure 9.) Up to eight detectors can be used with one
controller, however, they must be arranged in no more
than four EOL loops.

Table 2—Switch Positions for Automatic of Board

Number of | Rocker Switch Position
Detectors
Connected 1 2 3 4
1 on off off off
2 off on off off
3 on on off off
4 off off on off
5 on off on off
8 off on on off
7 on on on off
B off off off on
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TIME DELAY SETTING

NOTE
If the controller is to be mounted in a hazardous
area, adjust the time delay fo the desired setting
before instaifation. DO NOT apply power to the con-
troffer in a hazardous area unless it is completely
enclosed in an explosion-proof housing.

The time delay setting is adjusted at the factory for 5
seconds. The adjustment range is from 0.2 to 12 seconds.
If it is desired to change the time delay, place the NOR-
MAL/BYPASS switch on the controller in the BYPASS posi-
tion and turn on the input power. The FAULT LED and
the digital displays on the front panel of the controller are
dluminated. The number of the deteclor being monitored
s displayed on the left hand side and the number "8"
is displayed on the right hand side. Pushing the oi TEST
button initiates a manual test. {See "Checkout Pro-
cedure’) A successful test causes the INSTANT LED to
turn on. At the end of the time delay, the TIMED LED also
turns on. Adjust the potentiomeler on the Relay Drive
board to provide the desired time delay between the il-
lumination of the INSTANT and TIMED LEDs. See Figure
7 for the location of the potentiometer. Turning the poten-
tiometer counterclockwise increases the time delay and
turning clockwise reduces the delay. One turn equals
approximalely one second.

NOTE

UV radiation must be present continuously at the
detector during the entire time delay period to ac-
tuate the Timed relay. A brief interruption of the UV
radiation causes the time delay period to start over
again. If there is a chance of denise, heavy smoke
during the initial period of combustion, a shorter
time delay petiod may be appropriate.

STARTUP PROCEDURE

After the installation adjustments have been made, the
sensilivity of the system should be checked. This requires
two people, the use of a WBGE Test Lamp {or an
equivalent UV source), and a dc voltmeter with at least
a 20000 chmiolt movement.

1. With the controller in the Bypass mode, turn on the
W866 Test Lamp and shine it into the window of
deleclor number 1 from a distance of about 10 feet
(3 meters). The INSTANT LED should turn on im-
mediately and the TIMED LED should turn on when
the time delay elapses.

2 Turn off the test lamp, move back about 5 feet (1.5
meters) and repeat the above procedure.
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3. Repeat this process until the test lamp does nol make
the controller respond and then move closer to the
window until the INSTANT LED turns on.

4. This distance should be recorded for future reference
when an overal! checkup of the system is scheduled.
(See the recormmended test form at the back of this
manual.)

5. Repeat the above procedure for every detector in the
system and record the data.

6. Next, attach a voltmeter to the test points provided
on the tntegrator and Comparator board. (See Figure
8)

7. Setthe meter on a scale where 0.2 vdc can he read.

a. When the detectors are not exposed o UV radia-
tion, the voltage should be agproximately 005 vde
with pulses every 10 to 30 seconds up to 0.2 volts
dc.

b. If the voliage is above this levet, see “Intermittent
Activation of the Controller” in the “Trouble-
shooting" section.

CHECKOUT PROCEDURE

The Automatic of system continucusty monitors most of
the system circuitry, however, it does not monitor the relay
contact closure and some portions of the signal process-
ing circuitry. It is important that the system be manually
checked on a reguiar basis, using the manual oj
checkout procedure described below. The manual oj test
causes the Instant and (if held on) the Timed relays to
energize.

NOTE
With the controller in the Bypass mode, relay con-
tact swilching is electrically bypassed and the
functioning of external devices is unaffected.

MANUAL oi TEST

1. Place the NORMAL/BYPASS switch in the BYPASS
position.

a. The FAULF LED turns on.
b. The digital displays are activated. The left display
indicates the detector selected for test and the
right display indicates Bypass mode (8).
2. Push and hold the oi TEST button.

a. The instant refay is energized and the INSTANT
LED turns on.



b. After the preselected time delay, the Timed relay
is energized and the TIMED LED turns on.

¢. Approximately three seconds after the INSTANT
LED turns on, the right hand digital display
changes from an "8" to a "0." {If the transient arc
rejection option is employed, the “8" does not
change to "0} Any other number that appears
on the right hand display indicates a fault condi-
tion. If a fault is indicated on the digital dispiay or
if the INSTANT or TIMED LED does not turn on,
refer to the “Troubleshooting” seclion of this
manual. (See Table 3.)

3. Release the oj TEST button. (The INSTANT and
TIMED LEDs turn off.)

4. Push the SELECT butlon o select the next detector
to be tested.

5. Repeal the test for each detector in the system.

6 Return the system to normal operation by placing the
NORMAL/BYPASS switch in the NORMAL position
and pressing the RESET buttan.

MANUAL SYSTEM CHECKOUT

Periodically chack the system with a W8B66 UV Test Lamp

(or equivalent UV source} to make sure that: (a) the detec-

tors are not obstructed, (b) the viewing position of the

detector has not changed, and {c) there is not a fault in

the oi circuit.

1. Place the NORMAL/BYPASS switch in the BYPASS
position.

a. The FAULT LED turns on.

b. The digital display is activated. The right hand
display shows an "87

2. Maove to the same distance from the delectors as
recorded during the "Startup Procedure”

3. Turn on the WB66 UV Test Lamp and shine into the
viewing window of the detector

a. The INSTANT LED turns on.
b. After the time delfay, the TIMED LED turns on,

4. Turn off the W866 UV Test Lamp. The INSTANT and
TIMED LEDs turn off.

5 Repeat the test at each detector.
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If the LEDs an the contraller do not turn on, maove closer
to the detector until they do. Check this distance against
the distance originally recorded for that detector. If there
is & signiicant change in the distance, check the loca-
tion and angle of the detector to see if it has been
changed. Also check the viewing window to be sure it
is clean. If everything s the same as in the original start-
up check and the window is clean, the sensitivity of the
UV sensor tube has decreased and it should be replaced.
Adter checking all the deteciors and distances against the
original distances, return the system to normal operation
by placing the NORMAL/BYPASS switch in the NORMAL
position and pressing the RESET button. The digital
display will become blank and the FAULT LED will turn off,

NOTE

The above tests DO NOT check the electrical
closure of the relay contacts or proper functioning
of the external loads. It is recommended that all
connected loads be periodically tested to assure
proper response in the event of a fire. This test
should also include actuation of the detectors us-
ing a Det-Tronics W866 UV Test Lamp. The result-
ant action should be closure of the Instant refay
followed by closure of the Timed relay. Since the
timing circuit js not electrically supervised by the
Automatic ot fealure, this check is important. Fire
extinguishing equipment and any other critical
functions such as system shutdown valves or
relays must be mechanically or electrically secured
during these tests to prevent their release or
actuation.

MAINTENANCE

To maintain maximum detector sensitivity, it is necessary
to keep the viewing window free of dirt and other foreign
materiais. Even a small amount of certain UV absorbing
materials (which the human eye might not even be able
to detect) can cause a substantial reduction in detector
sensitivity.

NOTE
The controlfer will not indicate a 2" fault unfess
the sensitivity of the detector is reduced below the
preset oi threshold fevel. Thus, it is possible to have
a reduction in sensitivity that is not significant
enough fo cause the controller to register a fault.

Clean the detector windows on a regular basis. Do
not wait for the controller to indicate a »'2” fault
before cleaning. The iength of time between regularly
scheduled detector window cleanings will be determined
by the amount and nature of contamination that is pre-
sent at the particular installation.
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Clean the detector window thoroughly, all the way to the
edge. Also clean the reflective oi ring. When re-installing
the reflective ring, hold it by its tabs in order to avoid leav-
ing fingerprints on the refiective surface. The slit in the
ring should be down to prevent the accumulation of
moisture or other contaminants. If contaminants in the at-
mosphere cause the reflective rings to deteriorate to the
point where it is impossible to restore them to their originat
condition, they must be replaced.

DetTronics window cleaner solution is designed
specifically for cleaning the optical surfaces of the detec-
tor, Avoid the use of commercial cleaners, since many of
them leave a residue that absorbs UV radiation.

Use a clean cloth or tissue for cleaning the window. DO
NOT use comercial glass cleaning tissues. Many of these
contain a silicone substance that rermains on the cleaned
surface and will absorb UV radiation.

NOTE
Remove power to the controlier or place the NOR-
MAL/BYPASS switch in the BYFASS position when
cleaning the detector windows. It is possible to
create a static charge on the windows during
cleaning that could cause the detector lo respond,
thus activating the controller relays.

The following are available for maintenance of the optical
surfaces:

UV window cleaner squeeze bottie

001680-001

{package of six bottles)
003088-001 Replacement snap-in of ring
002507-001 UV window maintenance kit (2 bottles

of cleaner, 8 0i snap-in rings)

Two rubber O-rings on the barrel of the detector housing
are used to ensure the watertight integrity of the detec-
tor. Periodically open the housing and inspect the O-rings
for breaks, cracks, or dryness. To test the rings, remove
them from the detector housing and stretch them slight-
ly. i cracks are visible, the O-ring should be replaced.
If they feel dry to the touch, a thin coating of lukricant
should be applied. When re-installing the rings, be sure
that they are properly seated in the groove on the hous:
ing. Itis imperative that these O-rings be properly installed
and in good condition. Failure to properly maintain these
rings can allow water to enter the detector and cause
premature failure. The hfe expectancy of rubber O-rings
can vary considerably, depending on the amount and
nature of contaminants that are present in the environ-
ment. The person responsible for maintenance of the
systemn must rely on experience and common sense o
determine the inspection frequency of the rings.
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CAUTION
The O-rings should be lubricated with
polyaiphaolefin grease, such as GRS-450 made by
CP! Engineering. Suitability of other lubricants
should be evaluated, since some materials can
adversely affect the performance of certain detec-
lion devices.

TROUBLESHOOTING

FAILURE OF INSTANT OR TIMED RELAY

When performing the "Checkout Procedure!” if the IN-
STANT LED does not turn on but the TIMED LED does,
or if the INSTANT LED turns on, but the TIMED LED does
not:

1. Turn off input power and replace the relay. Turn on
input power and repeat the test. |f this does not cor-
rect the fault -

2. Turn off input power and replace the Relay Drive
board. Turn on input power and repeat the test. |f this
does not correct the fault - )

3. Turn off input power and replace the Power Supply
board. Turn on input power and repeat the “'Checkout
Procedure”

CAUTION
Do not remove any of the printed circuit boards
from the controller uniess power is removed from
the system.

When replacing a circuit board, be sure that the
model! number on the replacement board is the
same as the number on the original board. in ad-
dition, any rocker switches or fumper wires should
be in the same position to assure proper system
operation. See form 95-8220 for additional infor-
mation regarding field replacement of printed cir-
cuit boards.

FAULT IDENTIFICATION

In the event of a malfunction in the systern, the Fault relay
is de-energized and the FAULT LED is illuminated. The
fault identification circuitry activates the digilal display on
the frant panel, which identifies the nature of the fault on
the right side and the detector affected on the left side.
See Table 3.

Should more than one fault ever occur at the same time,
the code of the first fault to occur will be latched on the
display until the controller is placed in the Bypass mode.
This ensures the identification of transient faults that cther-
wise would be “lost”. Whean the controller is placed in the



Table 3—Fault |dentification

Display Di: play
Detector| Fault Type of Fault Detector| Fault Type of Fault
{Left) |(Right) . {Left} |(Right)
o 0 1. Detectors responding to a UV i 8 1. The +290 vdc supply not
or source thal is not farge enough operating.
Blank to indicate a fire condition. 2. A-lead shorted to B-lead.

2. One or more of the detectors 1s 3. A-lead shorted to C-lead.
becoming sun sensitive (f 4. A-lead shorted to ground.
detector is located ouldoors).

3. High multiple count rate in one 0 7 1. + 28 vdc low voltage supply not
or more of the sensor modules. aoperating.

4. Integrator and Comparator 2 Integrator and Comparalor

board malfunction.
5. The system has responded to a
fire and the Instant and Timed

relays have de-gnergized. 0 8
a- 1 1. inverter beard malfunction.
Blank 2 1. Automatic 0j board malfunction
{or missing).
1.8 2 1. Detector indicated by the left

display has reduced sensitivity
due to a dirty window or a .
failure of the UV sensor tube. 1-87 8

2. Integrator and Comparator
board malfunction.

0 3 1. The Detector Monitor board is
set for fewer detectors with EQL
resistors connected (loops) than
are present in the detector
circuitry.

2. High current leakage on the C-
lead.

3. Malfunction of Betector Monitor
board.

0* 4 1. C-lead shorted to ground. Blank
2. C-lead is open or the C-lead is
shorted to the B-lead. Blank Blank

0 5 1. The Detector Monitor board has
been set for more detectors
with EQOL resistors connected
than are present in the detectior
circuitry. The “0" in the left
display indicates all detectors
are operational in this case
only.

. A-lead is open,

. B-lead is open.

. B-lead is shorted to ground.

. UV sensor module is missing in
one or more detectors.

1-8* 5
or

. o

WM

. Relay Drive board malfunction
. One of the output relays mis-

. Controlier has not been resel

. Systermn in Bypass mode. Left

. Detector Monitor board mal-

. Normal operation. Controller in

. All front panel lights off in-

. Power supply board malfunc-

board malfunction {or not
installed).

{or not installed).
sing or the coil is open.

after being placed in Normal
mode.

display indicates detector
selected for manual oj test.
Pushing TEST button on con-
troller changes right display to
a "'0". If the right display does
not change to 0" when the
TEST button is pushed (and the
Integrator and Comparator
board is not a TAR board) there
is a fault in the Automatic oj
board.

function {or not installed).

Normal mode and POWER LED
i5 on.

dicates loss of input power,
POWER LED should be on
whenever power is applied.

tion.

Indicates Q"' noermally, although any other number can occur. The
this type of fault.

** Number shown on the left display indicates the affected detector.

*** Display cycles through the numeral of the detectors selected on the Automatic o board switch.

number has no significance in
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Bypass mode, an internal priority system of fault identifica-
lion is automatically employed. U will display the code
nurmbers of the faulls according to prionty, rather than
the order in which they occurred. Refer to the table below.
As each fault is corrected, the next lower priority fault will
be displayed.

Highest Priority 7
6
5
4
3
2
1
0
8

Lowest Priority

VOLTAGES TO AID IN TROUBLESHOOTING
(MEASURED AT CONTROLLER)

A to Ground: 290 vdc.

B to Ground: 04 vdc per detector with jumper “J" in
place. The manual oi test (in the Bypass mode} causes
the detector o send a series of voltage pulses to the con-
troller. The waveform on the B-lead when a detector is
being tested is illustrated in Figure 34.

|-—-—s TO 10 m—.-l
“.AI\ ‘\
-0 V

W
e N

~)16

Figure 34— Delector B-Lead Wavelorm

C to Ground: 1.2 vdc +04 vdc per detector with jumper
"J" in place.

A to 0 Do not check when controller is set for NOR-
MAL. To check, place the controfler in the Bypass mode.
Use a meter with a movement of at east 20,000 chms/volt.

1. Less than 1 volt dc.

2. 290 vdc when the same D-lead s selected in a
manual oi test and the oi TEST button is pushed.

3. Due to the meter loading factor, the voltage from the
D-lead to ground measures approximately +260 vdc.
When the of TEST button is depressed (in the Bypass
mode), the voltage on the D-lead of the detector
under test drops to 0.5 vdc or less (see Figure 35).

Jerminal 15 lo terminal 1 28 vdc
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—+260 VDL
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TEST TEST
BUTTON BUTTON
FRESSED RELEASED A7

Figure 35—Detector D-Lead Voltage - Manual Test

Test points on integrator 005 vdc when in By-

and Comparator hoard pass and no UV present
0.1 vdc to 0.2 vdc puls-
ing when in Normal

INTERMITTENT ACTIVATION OF THE CONTROLLER

If the FAULT LED intermittently turns on and the digital
display is activaled with a 0" displayed on the right side,
one or more of the UV sensor tube modules is averly sen-
sitive or is detecting spurious UV radiation that is not
strong enough to initiate a fire response.

To check for these conditions, perform the following steps:

1. Place the NORMAL/BYPASS switch in the BYPASS
position. The FAULT LED turns an and an 8" ap-
pears on the right side of the digital display.

2. Place a voltmeter capable of measuring 0.05 volts
dc across the test points provided on top of the In-
tegrator and Cormparator board {see Figure 8). Red
is "+" and black is " - "

3. fthe voltage pulses over 0.2 vdc every two or three
seconds, one or more of the UV sensor modules is
overly sensiltive ar is detecting spurious UV radiation
from some other source.

NCTE
it is not unusual for pulses over 0.2 vdc to occur
every 10 to 30 seconds. These are random
“counts” caused by cosmic radiation. The occur-
rence of these pulses wifl increase with the number
of detectors connected to the controfler.

4. Cover the window of each detector 1o see if the
valtage returns to normal {0.05 volts) and pulses do
not cccur more often than every 10 to 30 seconds.

a. If the voltage returns to normal when a detector
window is covered, check far other sources of UV
radiation. If no source of UV radiation (such as dis-
tant arc welding) is found, turn off power to the
controller and replace the UV tube module in the
detector.



DANGER

Turn off power to the controller before opening the
detector housing. Opening the detector in a
hazardous area without turning off the input power
to the controfler may cause a fire or explosion. it
also exposes the high voftage potential on the con-
nections of the UV tube module and could cause
electrical shocks.

b. if the voltage does not return to normal when all
the detector windows are covered, continue with
the following steps.

5. Turn off power to the controller,

6. Starting at detector No. 1, open the detector hous-
ing and remove the UV sensor tube module. Re-
assemble the detector housing.

7. Turn on power to the controller. If the voltage at the
test points drops to normal {0.05 vde) and does not
pulse over 0.2 vdc more often than every 10 to 30
seconds, replace the UV sensor tube module with
a new one. Be sure (o turn off the input power before
removing the detector housing. If there is no change,
turn off input power to the controller and re-install
the original UV sensor tube module. Conlinue to each
detector and repeat steps 5 ta 7.

8. After any defective UV tube modules have been
replaced, place the NORMAL/BYPASS switch in the
NORMAL position. Reset the controller by depress-
ing the RESET switch.

NOTE
It is the responsibility of the user to see that fire
protection equipment that is controlled by the
R7303 is disabled while tests are performed and
is re-enabled at the end of the lesting.

After a system fault has been corrected, the “Startup Pro-
cedure” should be performed before relurning the system
to normal operation.

NOTE
Record all faults on the Fault Record Sheet at the
rear of this manual.

Do not attempt to repair the UV sensor tube module or
the printed circuit boards in the controller. Return all faulty
items to the factory for repair.

DEVICE REPAIR AND RETURN

Prior to returning devices or components, contact the
nearest local Detector Electronics office so that an RM|
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{Return Material Identification) number can be assigned.
A written statermnent describing the malfunction must ac-
company the returned device or component to expedite
finding the cause of the failure, thereby reducing the time
and cost of the repair to the customer.

Return all equipment transporlation prepaid to the
Minngapolis location.

Office locations

Detector Electronics Corparation

690 West 110th Street

Minneapolis, Minnesota 55438 USA

Telephone (612) 941-5665

Telex 29-0562 DETRONICS BLTN or 6879043 DETEL UW
Cable Detronics

Telefax (612) 829-8750

Detector Electronics Corporation
3000 Wilcrest

Suite 145

Houston, Texas 77042 USA
Telephone (713) 782-2172

Detector Electronics (UK) Lid.
Warwick House

Azalea Drive

Swaniey

Kerit BRS 8HL

ENGLAND

Telephone (0322) 322-80662/4
Telex 9413808

Detronics Scandinavia AB
Box 81

S-260 83 Vejbystrand
SWEDEN

Telephone 431-53002/53240
Telex 72008

In Rotterdam Telephone 31 10436 2777

Detector Electronics Europe S.rl.
Via Trivulzic n® 30

20146 Milan

ITALY

Telephone 02-4048641 or 02-4048642
Telex 312625

Detronics A/S

PO Box 27

1322 Hovik

NORWAY

Telephone 47-2124305
Telex 77783

95-8226-04



ORDERING INFORMATION

When ordering specify model: R7303 Centroller
C7050B Detector

ACCESSORIES

{see form 95-8169)

* W866 Explosion-proof Portable UV Test Lamp

Controller input voliage - 120 vac, 50/60 Hz * RBO03 Auxiiiary Zone Unit (see form 95-8227)
220/240 vac, 50/60 Hz

Relays -

C7050 Detector

Encilosure Material -

Cover locking assembly to meet BASEEFA or PTB

requirements.

12 vdc
24 vdc

» R4500 Load Monitoring Relay Assembly

» Transient Arc Rejection Board (see form 75-1002)

Standard relays

Solid state relays (ac or dc) = Q1016 NEMA 4 Enclosure (see form 95-8257)
Hermetically sealed relays

e Q1018A Explosion-proof Enclasure (see form 95-8279)

Nickel-plated brass
316 Stainless steel * (90018 Swivel Mounting Bracket for C7050B

Copper-free red anodized

aluminum

Detectors

» 001680-001 Detector Window Cleaning Kit

{6 squeeze bottles)

REPLACEMENT PARTS

Mode!l Number| Part Number Description Recg:;r::gded
003088-001 | Repiacement oi snap-in ring (316 stainless steel) 1
107427-004 | Rubber O-ring replacement ttt
002507-001 | Detector Cleaning Kit (2 bottles of cleaner, 8 oj
snap-in rings) 11
DE1888 UV Sensor Tube Module (replaces DE1666 and
DE1777) 1
**DE1049x **002452-xxx | Relay Drive Board 1
002395-001 | Selectable Latching Relay Drive Board” 1
**DE1048x **002451-xxx | Integrator and Comparator Board 1
DE1047B 002450-002 | Detector Monitor Beard i
DE1046B 002449-001 | Power Supply Board 1
DE1529A 002454-001 | Automatic oj Board 1
DE7403D 002453-002 | Inverter Board {12 vdc)* 1
DE7403C 002453-001 | Inverter Board (24 vdc)*" 1
101164-001 | Plug-in Relay 1
101295-001 | Hermetically Sealed 24 vdc Relay” 1
002460-001 | Solid State 24 vdc Relay (replaces DE1112)* 1
101167-001 | Solid State 120 vac Relay* 1
002417-002 | Solid State 120 vac Relay*® 1
DE1048L 002451-004 | Transient Arc Rejection Board (Replaces standard
Integrator and Comparator board)* 1
* QOptional

** These boards vary according to model. Check board for dash number.
1 One per detector.
11 One per controller.

t11 Varies according to frequency of replacement, which depends
on the type and level of contamination present.
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¢ 002507-001 Detector Window Maintienance Kit
(2 bottles cleaner, 8 of snap-in rings)

= Front insertion mounts with mounting flange and quick-
connect coupling for the C7050 for use in "dirty™ en-
vironments (see form 95-8228)

For assistance in ordering a system to fit your applica-
tion please contact:

Detector Electronics Corporation

Field Support Group

6301 West 110th Street

Minneapolis, Minnesota 55438 USA.

Telephone: (612) 941-5665

Telex 29-0562 DETRONICS BLTN or 6879043 DETEL UW
Cable Detronics

Telefax (612) 829-8750
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Appendix
UV Absorbing Gases and Vapors

The following 38 substances exhibit significant UV
absorption characteristics. These are also general-
ly hazardous vapors.

Acetaldehyde Methyl Methacrylate
Acetone Alpha-Methylstyrene
Acrylonitrile Naphthaiene

Nitroethane
Nitrobenzene

Ethyl Acrylate
Methyl Acrylate

Ethanol Nitromethane
Ammonia 1-Nitropropane
Aniline 2-Nitropropane
Benzene 2-Pentanone

1,3 Butadiene Phenol
2—Butanone Phenyl Clycide Ether
Butylamine Pyridine
Chicrobenzene Hydrogen Sulfide
1-Chloro-1-Nitropropane  Styrene
Chloroprene Tetrachloroethytene
Cumene Toluene

Cyclopentadiene
O-Dichlorobenzene
P-Dichlorobenzene

Trichloroethylene
Viny! Toluene
Xylene

Substances such as methane, propane, butane, hex-
ane, camphor and octane, for example, are not UV
absorbing.

95-8226-04
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