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Year 2000 Compliant in accordance with BSI document DI SC PD2000-1:1998

DESCRIPTION

The FIREYE InSight Type 95IR, 95UV, and 95DS flame scanners are micro-processor based flame
scanners utilizing solid state infrared (IR) or ultraviolet (UV) or dual (IR and UV) sensors.

The FIREY E InSight Type 95 flame scanners incorporate an internal flame relay with adjustable
ON/OFF thresholds, thereby eliminating the need for a remote flame amplifier.

The InSight scanners incorporate elements of the FIREYE Type 45FS1 and 45UV FSL Signature
Scanners™ as well as of the Type 45RM4 flame scanners to detect the presence or absence of atar-
get flame in single or multi-burner applications.

The InSight scanners measure the amplitude of the modulations (the flame “flicker”) that occur
within the targeted flame. During the scanner set-up procedure, the modulation frequency that yields
the best flame ON/OFF discrimination is selected. The appropriate modul ation frequency and sensor
gain is either manually selected (S1 models), or automatically selected with manual override capa-
bility (S2 models).

The InSight 95IR, 95UV, and 95DS scanners are each available in two models differentiated by fea-
ture levels.

The Standard Model S1 has three choices of modulation frequency, adjustable sensor gain, adjust-
able flame relay ON/OFF thresholds, 4-20 mA analog signal strength output, fault relay, and two
selectable programmabl e files to store setpoints (for two different fuels or firing rates).

The Expanded Model S2 adds automatic programming (AutoTune) with manual override capability,
21 choices of flame flicker frequency, atotal of four selectable programmable files to store setpoints,
plus adds remote communication capability via Fireye Windows 95/98/NT user software.

All FIREY E InSight scanner models are powered by 24 Vdc, have atwelve-pin electrical quick-dis-
connect, and contain electronic self-checking (no mechanical shutter required). The scanners contain
an eight character alpha-numeric LED display and a four (4) push-button keypad to enable the user
to view operating parameters and select setpoints.
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OPERATION

The InSight scanners measure the amplitude of the modulations that occur within the targeted flame.
During the scanner set-up procedure, the modulation frequency that yields the best flame ON: OFF
discrimination is selected. The appropriate modulation frequency and sensor gain is either manually
selected (S1models), or automatically selected with manual override capability (S2 models).

With the appropriate modulation frequency selected, the flame relay’s ON and OFF thresholds are
then entered. (This selection is set automatically with S2 models). The scanner’s 4-20 mA signal
strength output is at minimum (4 mA) with asignal strength of “0”, and at maximum (20 mA) at a
signal strength of 100.

The FLAME RELAY isenergized (and its normally open contacts close) when the signal strengthis
at or above the programmed flame ON threshold. The flame relay is de-energized when the signal
strength is at or below the programmed flame OFF threshold. The flame relay contact circuit will
also open upon a power interruption or the detection of an internal fault (see below).

The FAULT RELAY is energized when the scanner is powered (24 vdc) and when the scanner had
successfully passed al internal self-checking routines. The Fault relay is de-energized if there is a
power interruption to the scanner or if the scanner has detected an internal fault. A normally open
(fault relay) contact iswired in series with the flame relay contact (internally), and a normally closed
contact is available for alarm indication.

APPLICATION

Type 95IR contains an infrared flame sensor, responding to infrared radiation from 700 to 1700
nanometers wavelength. This sensor is best suited to coal and oil applications.

Type 95UV contains an ultraviolet flame sensor, responding to ultraviolet radiation from 295 to 320
nanometers wavelength. This sensor is best suited to gas applications.

Type 95DS (Dual sensor) contains both the infrared and ultraviolet flame sensors described above.
This sensor is best suited to multi-fuel applications.

The Standard Model Sl is best suited to the many applications that do not require the level of
sophistication, or the remote communications capability of the Expanded Model S2 (e.g. single
burner boilers and furnaces, duct burners, etc.)

The Expanded Model S2 is best suited to the applications that require the highest level of sophisti-
cation and flexibility (addition choices of modulation frequencies, and the time-saving AutoTune
function), and remote communications capability (e.g. larger multi-burner boilers and furnaces).

InSight SCANNER FEATURES

Features Basic Models (S1) Expanded Models (S2)

95IR S1 95UV S1 95DS S1 95IR S2 95UV S2 95DS S2
Infrared Sensor X X X X
Ultraviolet Sensor X X X X
Flame Relay X X X X X X
Fault Relay X X X X X X
4-20 mA Output X X X X X X
Modulation Frequency Selections 3 3 3 21 21 21
Memory Files 2 2 2 4 4 4
Communications X X X
AutoTune X X X
Pre-Edit X X X
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OPERATOR INTERFACE

The InSight scanners contain an eight character alphanumeric LED display and a four (4) push-but-
ton keypad to enable the user to view operating parameters and select setpoints. For complete set-up
procedure, refer to the “PROGRAMMING” section in this document.

DIMENSIONS

FIGURE 1. TYPE 95IR/95UV/95DS SCANNER (shown with mounting flange, ordered separately)
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AGENCY APPROVALS
PART AGENCY APPROVALS NOTES
NUMBER CSA FM DIN-DVGW CE
95IRS1-1 X X
95UVS1-1 X X
95DSS1-1 X X
95IRS2-1 X X
95UVS2-1 X X
95DSS2-1 X X
95IRS1E-1 X X
95UVS1E-1 X X
95DSS1E-1 X X
95IRS2E-1 X X
95UVS2E-1 X X
95DSS2E-1 X X
SPECIFICATIONS
MECHANICAL:
Housing Material: Cast aluminum with gray polyester powder coat finish
Housing Weight: 3 1bs (1.41kg), flange additional
Environmental: NEMA 4X, P66




Mounting:

M ounting Flange
Kit:

Requires one of two threaded mounting flanges, ordered separately
(see below).

P/N 60-2692 1" NPT female pipe mount with 3/8" NPT femae
cooling air connection, includes 1" NPT x 3" long heat insulating nipple
(PIN 35-127-1)

P/N 60-2693 1" BSP femal e pipe mount with 3/8" BSP female
cooling air connection, includes 1" BSP x 3"long heat insulating nipple
(P/N 35-127-3)

M ounting Flange Weight: 0.7 Ibs (0.32kg)
Cooling / PurgeAir Requirements:

Source: Clean, dry, cool

Volume: 4 SCFM (113 I/min) at 3/8" threaded mounting flange, or 1 inch “Y” fitting,
mounted on scanner sight pipe. Temperature near the upper limit of the scanner operating
range and/or use with dirty/dusty fuels may require up to 15 SCFM (425 I/min).

Pressure: Adeguate to overcome furnace or windbox pressure

Temperature Rating:
Humidity:

ELECTRICAL:

Input Power :
Electrical Connection:
Relay Output

Contact Rating:

Analog Output:

Status Indication:
Operator Interface:
Cable Specification:

-40° F to + 150°F (-40°C to +65°C)
0% to 95% relative humidity, non-condensing

24V dc, +10%, -15% supply current 0.35A, 8.5VA
12-pin quarter-turn quick-disconnect

FLAME RELAY, SPST (N.O.)
FAULT RELAY, SPST (N.C.)

Minimum: 10 mA @ 5Vdc

Maximum: 2A @ 30Vdc
2 A @ 50 Vac (CE approved models, see page 4)
2A @ 240 Vac (FM & CSA models)

4-20 mA dc current, referenced to 24V dc, maximum connected
load: 750 ohms

Eight (8) character alpha-numeric LED display (scrolling capability)
Four (4) pushbutton style keys
P/N 59-497:

Multi-core, 12 conductor (color coded), with foil wrap and overall braided shield

Six #18 AWG and four #22 AWG conductors, plus one #22 AWG twisted pair

Cable Jacket: Irradiated Modified Polyolefin (flame-retardant, low smoke, zero halogen)
Nominal O.D. 0.41" (10.4 mm)

Maximum O.D. 0.43" (10.9 mm)

Maximum cable length 1000 feet (305 meters)
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INSTALLATION NOTES

The InSight flame scanners determine the presence or absence of flame by monitoring the frequency
spectrum of the flame. The scanner should initially be mounted so that the primary combustion zoneis
within the scanner’s line of sight.

The location and sighting instructions listed in the following sections are rough guidelines for the
location of the scanner. The scanner provides feedback viaits LED display to assist in the adjustment
and proper alignment of the flame scanner. Refer to the setpoint procedures described in this bulletin.

Note: An acceptable scanner location must ensure the following:
Reliable main flame and/or ignitor flame detection at all air flow and furnace loads (ranges of fuel fir-
ing).

Rejection of the ignitor flame if too short or in the wrong position to ignite the main flame reliably,
thus prohibiting the delivery of fuel to the burner.

Note: Due to the microprocessor based design of the InSght scanner, the heat insulating nipple
(P/N 35-127-1 or 35-127-3) must be used to isolate the scanner from ground and to reduce conducted
energy and noise. See Figure 7. The nipple isincluded in mounting flange kit P/N 60-2692, 60-2693.

INSTALLATION PROCEDURE

A

WARNING: Protective filtered lenses should be worn when viewing flame. Infrared and
ultraviolet energy from the flame can be damaging to the eyes.

FIGURE 2.

1. The best results are obtained when the scanner is aimed so that the scanner’s line of sight inter-
sects the burner center at a dight angle (e.g. 5 degrees) and sees a maximum of the primary com-
bustion zone, as shown in Figure 2. If only one scanner is used per burner, the line of sight should
also intersect the igniting flame.

2. For ingtallations where separate scanners are used to monitor main and ignitor flames, the main
flame scanner should be sighted so it does not detect the ignitor flame.

3. The scanner should have an unrestricted view of flame as far as possible. Physical obstructions
such as air register blades, interfering vanes, or other hardware should be cut away or notched so
they do not fall within the scanner’sline of sight as shown in Figures 2 and 4.

Note: Always check with the burner manufacturer before you trimthe register blades.

SINGLE BURNER SCANNER SIGHTING

AIRREGISTER | FLAME
BLADES ENVELOPE
S

SCANNER
LINE OF.
SIGHT

BURNER
THROAT <=

_
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—
—
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4. Consideration must be given to burner secondary air rotation, some burners have clockwise (CW)
air rotation and others have counterclockwise (CCW) air rotation. If combustion air enters the
furnace with arotational movement of sufficient velocity to deflect the ignitor flame in the direc-
tion of rotation, position the scanner 10 to 30 degrees downstream of the ignitor as shown in Fig-
ure 3 and close to the periphery of the burner throat (See Figure 2).




FIGURE 3.

FIGURE 4.

SCANNER LOCATION VS. SECONDARY AIR ROTATION
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5. Having determined the approximate location for the sight pipe, cut a clearance hole for a2 inch

pipe through the burner plate. Look through the hole. If register vanes interfere with the desired
line of sight, the interfering vane(s) should be trimmed to assure an unrestricted viewing path at
all firing levels asindicated in Figures 2 and 4.

Note: Always check with the burner manufacturer before you trim register vanes.

FLAME MUST COMPLETELY COVER SIGHT OPENING

NOT THIS NOT THIS BUT THIS

The preferred method for mounting surface mounted scanners requires the use of a swivel
mount, Part No. 60-1664-3 (NPT), shown in Figures 5, 6 and 7. Center the swivel mount over
the two inch hole in the burner plate and secure using three hexed cap screws (not provided).
Install the sight pipe on the swivel mount. If aswivel isnot used, insert the end of the sight pipe
into the hole, align the hole to the desired viewing angle and tack weld (welding must be ade-
guate to temporarily support the weight of the installed scanner). The sight pipe should be
arranged to slant downward so that dirt and dust will not collect inside.

CAUTION: Use no more than one foot of one inch diameter sight pipe. Increase the sight
pipe diameter oneinch for every additional foot of sight pipe length used to avoid restrict-
ing the scanner’sfield of view.

When a satisfactory sighting has been confirmed by operational testing, secure the swivel
mount’s ball position in place by tightening the three hex head cap screws located on the swivel
mount ring.

For ease of use, the scanner should be installed on the sight pipe so the LED display can easily
be read.

Note: Operation of the LED display is independent of position.

Note: Due to the microprocessor based design of the InSght scanner, the heat insulating nipple
(P/N 35-127-1 or 35-127-3) must be used to isolate the scanner from ground and to reduce con-
ducted energy and noise. See Figure 7.

9.

The scanner lens must be kept free of contaminants (oil, ash, soot, dirt) and the scanner housing
temperature must not exceed its maximum rating of 150° F (65° C). Excessive temperatures
will shorten scanner life. Both requirements will be satisfied by a continuous injection of purge
air at either the 3/8" housing inlet or the 1" “Y” connection ahead of the swivel mount as shown
in Figures 5 and 6.

Note: Internal scanner temperature is available via the LED display. See “ Status Menu” under
“ Programming the Scanner”’
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The scanner mounting may be made with provision for purge air through only the 3/8" opening as
shown in Figure 7 or for purge air through either the 3/8" opening or the 1" “Y™” connection as shown
in Figure 6. In the latter arrangements, normally only one of the two connections is provided with
purge air and the other connection is plugged. When a sealing union is used as shown in Figure 5, the
1" “Y” connection is used for the purge air and the 3/8" opening is plugged.

It is good practice to use the sealing union (P/N 60-1199 with NPT threads) on all installations to
insure against unwanted furnace pressures from damaging the scanner lens.

Under normal conditions, with clean burning fuels and moderate ambient temperature conditions,
purge air flow of approximately 4 SCFM (133I/min) is generally adequate. Up to 15 SCFM

(425 1/min) may be required for fuels that produce high levels of ash or soot, or for hot environments
to maintain the scanner’sinternal temperature within specification. Flexible conduit should be used to
wire the scanner from a grounded service box to the scanner.

MECHANICAL ACCESSORIES

Surface Mounting Flange (Required)

P/N 60-2692 1" NPT female pipe mount with 3/8" NPT female cooling air connection,
includeslocking ring and 1" NPT x 3" long heat insulating nipple
(P/N 35-127-1).

P/N 60-2693 1" BSP femal e pipe mount with 3/8" BSP female cooling air connection,
includes locking ring and 1" BSP x 3" long heat insulating nipple
(P/N 35-127-3).

Swivel Mount (Optional)

The scanner swivel mount, P/N 60-1664-3 (NPT) (see Figure 8, Item A), is used to adjust the scanner
sighting angle after the scanner has been installed, The swivel mount is used as indicated in Figures
5,6,and 7.

Heat Insulating Nipple (Required)

Heat Insulating nipple, P/N 35-127-1 (NPT), or P/N 35-127-3 (BSP) (see Figure 7, Item B), isused to
prevent heat transfer from the hot sight pipe to the scanner head as well as electrically isolate the
scanner from ground. The appropriate nipple (NPT or BSP) is shipped with the surface mounting
flange.

Sealing Union with Quartz Window (Optional)

The sealing union, P/N 60-1199 (see Figure 8, Item B), is used whenever a coupling or a sed is
required for scanner piping. The quartz window blocks furnace pressure, hot gases and soot from
coming in contact with the scanner and contaminating the lens. The size is one inch U.S. standard
taper pipe thread (Schedule 40, 1" - 11 %/, NPT). When the sealing union isused, a1 inch “Y” fitting
must be used down stream of it for connection of a purge air supply (plug 3/8" opening). See Figure 5
for piping with the sealing union, Item D.

ELECTRICAL ACCESSORIES
Scanner Cable, P/N 59-497

Fireye recommends P/N 59-497 multi-core, 12 conductor (color coded), foil wrap and overall braided
shield cable. This cable includes six #18 AWG and four #22 AWG conductors, plus one #22 AWG
twisted pair. The cable jacket is Irradiated Modified Polyolefin (flame-retardant, low smoke, zero
halogen) with amaximum diameter of 0.43" (10.9 mm). The maximum cable length is 1000 feet (305
meters) per scanner. This raw stock cable requires the Quick-Disconnect Kit described below. Refer
to Figure 9 for color code and connection information.
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Quick-Disconnect Kit, P/N 129-164

A twelve-pin (male) electrical connector is factory installed on the InSight scanners. Fireye offersthe
mating (female) connector for field installation onto the 59-497 cable. Refer to Quick-Disconnect
assembly instructions.

Scanner Cablewith Factory installed Female Connector (P/N 59-497-XXX)

Fireye offers the 59-497 12-conductor cable in pre-cut lengths with the femal e quick-disconnect fac-
tory installed. These assemblies are offered in lengths from 10 feet (3m) to 300 feet (91m)

Wiring Harness Assembly, P/N 61-6944-X X X

If remote communication is required (Model S2 only), and the distance between the InSight scanner
and the control room exceeds 200 feet (61m), then a small junction box must be installed near each
scanner.

The two communications wires must be separated out of the twelve-conductor scanner cable at the
junction box and wired independently in a multi-drop (“daisy-chain”) configuration to each scanner
in the loop, and finally to the computer. The Fireye Wiring Harness Assembly, available in lengths
from 3 to 30 feet (0.9 to 9.1m), provides a convenient method to accomplish this.

On one end, the harness has a female quick-disconnect to connect to the InSight scanner. Fireye
twelve-conductor cable, PIN 59-497 is factory wired to the quick-disconnect, run through flexible
conduit and connected to aterminal strip within a junction box at the other end of the harness. The
terminal strip accepts up to 14 AWG wires and uses push-type cage clamp connectors for quick and
secure connections.

From the junction box, the installer would connect all but two wires of a length of Fireye 59-497
twelve-conductor cable that is run to the burner management system. The two communications wires
originating from the scanner would be connected from one junction box to the next, and finally to the
computer using atwo-conductor communications cable (Belden #8761, 22 AWG or equal).

24Volt DC Power Supplies

Fireye offers two DIN rail mounted 24 vdc power supplies for use with the InSight Integrated flame
scanner. Model 60-2685-2 (2 amp) can power up to five InSight scanners, model 60-2685-4 (4 amp)
can power up to ten Insight scanners ( see note 1).

PART NUMBER DESCRIPTION NOTES

60-2685-2 24 VDC Switching Power Supply, 50W, 100-240 vac 50/60 Hz. | 1,2
input, 2.1 A output at 24 vdc

Dimensions: 3.2"(82mm) high x 3.5" (90mm) wide x 3.6"(91mm)
deep

60-2685-4 24 VDC Switching Power Supply, 100W, 120 / 240 vac 50/60 Hz. | 1,2
input, 4.2 A output at 24 vdc

Dimensions: 3.2"(82mm) high x 5.7" (145mm) wide x
3.6"(91mm) deep

60-2539-12 DIN mounting rail, 12" (305mm)long 2

60-2539-24 DIN mounting rail, 24" (610mm)long 2

60-2539-36 DIN mounting rail, 36" (914mm)long 2
Notes:

1. Rated output is when power supply is vertically mounted, and with an ambient temperature of
122F (50C) maximum. When supply is mounted vertically, at 140F (60C) the output is de-rated 25%.

2. When mounted in a row, allow at least 0.79" (20mm) between adjacent power supplies.
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FIGURE 5.
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B. 1"WYE

F. 3/8" PLUG

A. SWIVEL MOUNT

C. 1” CLOSE NIPPLE
D. SEALING UNION W/QUARTZ WINDOW

E. HEAT INSULATING NIPPLE

G. SURFACE MOUNTING
FLANGE (includes item E)

PART NUMBER

60-1664-3 (NPT)
60-1664-4 (BSP)

35-200 (NPT)
35-201 (NPT)

60-1199 (NPT)

35-127-1 (NPT)
35-127-3 (BSP)

35-202 (NPT)

60-2692 (1”NPT)
60-2693 (1”BSP)

23.8” (605mm)

»
L

. o

F

¥
-

FIGURE 6.

B. 1"WYE

D. 3/8" PLUG

A. SWIVEL MOUNT

C. HEAT INSULATING NIPPLE

E. SURFACE MOUNTING
FLANGE (includes item C)

PART NUMBER

60-1664-3 (NPT)
60-1664-4 (BSP)

35-200 (NPT)

35-127-1 (NPT)
35-127-3 (BSP)

35-202 (NPT)

60-2692 (1”NPT)
60-2693 (1”BSP)

20.6” (523mm)

v
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FIGURE 7.

A. SWIVEL MOUNT
B. HEAT INSULATING NIPPLE
C. 3/8" THREADED OPENING

D. SURFACE MOUNTING
FLANGE (includes item B)

PART NUMBER

60-1664-3 (NPT)
60-1664-4 (BSP)
35-127-1 (NPT)
35-127-3 (BSP)

60-2692 (1”NPT)
60-2693 (1”BSP)

15.3” (389mm)
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FIGURE 8.

A. SWIVEL MOUNT
SWIVEL MOUNT

C. SCANNER CABLE

B. SEALING UNION W/QUARTZ WINDOW

PART NUMBER

60-1664-3 (NPT)
60-1664-4 (BSP)

60-1199 (NPT)
59-497

SCANNER WIRING

To reduce electrical noise interference, the scanner cable should be installed in rigid or flexible con-
duit. Take precautions to keep the scanner cable away from any high inductive wiring associated
with high inductive loads or high voltage, high energy spark ignition systems.

A

CAUTION: The InSight flame scanner requires 24 \VVdc power for operation. Connection to
a 24 Vac or 120 Vac power source will damage the scanner. Refer to wiring diagrams.

External 2.0 Amp fuses are recommended to protect Flame Relay and Fault Relay contacts

All wiring to the scanner should be rated at 90°C. For runs less than 1000 feet, the use of
Fireye Scanner Cable, Part No. 59-497, (12 wire) is recommended. For runs in excess of
1000 feet, consult the factory.

11
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FIGURE 9. WIRING DIAGRAM, INSIGHT INTEGRATED FLAME SCANNER
TYPE 95IR/95UV/95DS QUICK-DISCONNECT FIREYE CABLE 59-497
PIN NUMBER COLOR CODE
(+) L BLACK/RED ®)
INPUT > 24 VDC
POWER 8 INPUT
24VDC ) B WHITE/BLUE POWER
-* >
ELAME > c WHITE/BLACK
RELAY 1
(Note 1) T TO BMS
FAULT - . INPUT
RELAY 1 . D WHITEIRED ~ "°F (Notes 6, 7)
(Note 2) " ——F
R E RED
ey ;lé TO BMS
RELAY —
(Note 2) FUSE INPUT
o = PINK = (Notes 6, 7)
» _MJJ_
*)
4-20mA > G = TO BMS
OUTPUT
Referenced ) GREY/RED METER
to Common |—@ > H (Note 6)
Swi
REMOTE o J BLUE/RED Note 5
FILE SELECT 1 i ‘/ ( )
REMOTE w2
YELLOW
FILE SELECT 2 » K o o (Notes)
(Model S2 only)
A BROWN
REMOTE > L
COMMUNICATIONS
(Model S2 only) B R M ORANGE COMPUTER
(Notes 3, 4)
;‘M (Note 8)

Notes:

1. Flamerelay contacts are shown in de-energized (no flame) condition.

2. Fault relay contacts are shown in de-energized (fault) condition.

3. Brown and orange wires are atwisted pair.

4. Cable shield not shown.

5. With Remote File Select programmed as “LINE", external switches SW1/SW2 (not furnished) will
select between two (S1 Models) or four (S2 Models) internal memory files, when connected to
24V dc(-) supply.

6. BMS=Burner Management System (by others).

7. External 2.0 Amp fuses recommended.

8. A ground screw is provided on the scanner end plate. An external ground wire must be installed if line
voltage is applied to the relay contacts.

12



REMOTE FILE SELECTION

The InSight scanners have more than one internal memory file. The user has the option of storing
different scanner setpoints for different operating conditions (e.g. Gas/ Qil, Pilot / Main, Low Fire/
High Fire, etc.) in these files. The “S1” models have two programmable files (A & B), and “S2”
models have four (A,B,C, & D). With RFS selected as “LINE”, one or two external switches (sup-

plied by user) will select between the files when the RFS1 or RFS2 wires are connected to

24 vdc (-).
RFS1 (Blue)

Open
Closed
Open
Closed

RFS2 (Yellow)
(Note 1)

Open

Open

Closed

Closed

Note 1: RFS2 function isavailable in the * 2" models only.

Note 2: The user may also select RFSas“ KEY” which will allow manual file selection at the

scanner keypad.

File Selected

OO0 w>»

Note 3: With FM & CSA approved “ 2" models, the user may also select RFSas* COMM” which

will allow manual selection at a remote computer running Fireye software. This feature is not
available with CE approved “ S2E” models.

Note 4: Fireye recommends the use of shielded cable for the two remote file select switches (or

relays). The switch contacts should be rated for low current operation (3mA dc).

ASSEMBLY INSTRUCTIONS, QUICK DISCONNECT KIT P/N 129-164

FIGURE 10.

ASSEMBLY (Refer to Figure 11)

QUICK DISCONNECT TERMINAL

59-497 Cable Color

Black/Red
White/Blue
White /Black
White/Red
Red

Pink

Violet
Grey/Red
Blue/Red
*Yellow
*Brown

*QOrange

*“S2” models only

Pin Number of Quick
Disconnect

A
B
C
D
E

F

I ©

Function

Power (+) 24 Vdc
Power (-) 24 Vdc
Flame Relay (N.O.)
Flame Relay (N.O.)
Fault Relay (N.C.)
Fault Relay (N.C.)
4-20 mA (+)

4-20 mA (-)

File Select 1

File Select 2
Communications A

Communications B

Note: Brown and orange wires are a twisted pair.

13
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FIGURE 11. FOR EASE OF CONNECTOR ASSEMBLY, INSTALL ON END SHOWN
COLOR CODE:

BK = BLACK
RD = RED
WT = WHITE
PK = PINK

V7= VIOLET F f bly, install th

_ or ease of assembly, install the
GY = GREY 129-164 connector on the 59-497
BU = BLUE cable end where the 3 white wires
YL = YELLOW are clockwise to the red wire.

BN = BROWN
OR = ORANGE

FIGURE 12. CONNECTOR ASSEMBLY INSTRUCTIONS

87 +.04 (22.1 +1)

BRAID —_ |¢——>
™ —>| |<— 15- .18
(3.8-4.6)
I m—
I m—
I m—

1.75+ .04 |

(44.5 +1)
Inches (mm)

CLAMP NUT

HOUSING  ag| F sEAL

GROUNDING RING P \

oy SCANNER CABLE
P o A 59-497
SUPPORT SLEEVE 1 \ 4

O-RING .Y \ \

oy \
COUPLING NUT " # \ k CABLE GRIP

.-\..-lll "f:' -
A 15
_..-"';.
-L_'l k

T

PLUG CONNECTOR

FEMALE CONTACTS

CONNECTOR ASSEMBLY STEPS

1. Select 59-497 cable end with the wire color orientation as shown in Figure 10.

2. Slide items along the cable as shown, including coupling nut and O-ring (discard the black
thread protector and orange grommet from plug connector).

3. Strip cable connector end in accordance with Figure 11. Slide braid back and forth to loosen,
then fold braid back over cable jacket. Cut and discard foil tape.

4. Solder the wires to the contacts.
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(fieye)
5. Slide contactsinto plug connector per wiring table until contactslock in place.

6. Slide coupling nut up against plug connector flange and slide O-ring into groove on plug connec-
tor body.

7. Slide support sleeve back over braid and drain wire then place braid over spring elements of sup-
port sleeve. Clamp braid and drain wire by snapping on the metal grounding ring.

Screw housing onto the plug connector. Torque to 27 Ib-in = .25 Ib-in, (3.05N-m + 0.03 N-m).

Assemble cable seal and cable grip to the housing, screw clamp nut onto housing and tighten to 27
Ib-in £ .25 1b-in, (3.05N-m + 0.03 N-m).

FIGURE 13. WIRING TABLE AND PLUG CONNECTOR PIN LOCATION
— — PLUG CONNECTOR PIN LOCATION
(VIEWED FROM PIN INSERTION SIDE)

BLACK/RED, #18 AWG A
WHITE/BLUE, #18 AWG B
WHITE/BLACK, #18 AWG c
WHITE/RED, #18 AWG D
RED, #18 AWG E

PINK, #18 AWG F

VIOLET, #22 AWG G
GREY/RED, #22 AWG H
BLUE/RED, #22 AWG J

YELLOW, #22 AWG K
BROWN, #22 AWG TWISTED L

ORANGE, #22 AWG TWISTED M

15
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FIGURE 14. WIRING HARNESS ASSEMBLY
HARNESS ASSEMBLY NO
Length Part No.
3ft. 61-6944-003
10 ft. 61-6944-010
15 ft. 61-6944-015
20 ft. 61-6944-020
30 ft. 61-6944-030
Ground Screw /1. ) %ilii%?rzﬁr%ication 59-497 CABLE (ordered separately)
. . to other scanners TO BURNER
Scanner Quick Disconnect MANAGEMENT SYSTEM
Connector and Flexible IN ouT
Metal Conduit
EMI CONNECTOR (not included)
For FIREYE 59-497 cable
.«
I —— —

Housing Connected
to Earth Ground

X

\K

o
o
[

=

=hs = &L.{\_
il 5 7 2
{

L~
-
[
—
—
—
-

I

Prewired by Factory

WIRING FOR REMOTE COMMUNICATIONS (*“S2” models only)

Remote communications with the InSight scanner uses an RS485 Interface to carry the communica
tion signals. An IBM compatible PC running Fireye software is required to communicate with the
flame scanners. The wiring configuration for remote communications is dependent on the dis-
tance between the scanner and amplifier. For distances less than 200 feet, wire the Fireye cable
P/N 59-497 to the female quick disconnect in the manner previously described, and run the cable
directly back to the burner management system.

For wiring distances greater than 200 feet, remote communications requires wiring a twisted,
shielded pair of wiresin a“multi-drop” wiring configuration, and then use a terminating resistor at
the scanner located farthest from the communication source. See “Using Fireye Wiring Harness.”
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Note: The maximum distance for the communication wiring for all associated InSght scanners is
4,000 feet. The maximum number of scanners connected to the communication link is 32 scanners.
Exceeding this total wiring length or number of scanners requires the installation of bi-directional
repeaters or amplifiers. Consult factory for additional information.

Using Fireye Wiring Harness (P/N 61-6944 -003, -010, -015, -020, -030).

To provide an easy method to wire the InSight scanners in a “Multi-drop” wiring configuration for
remote communications, Fireye offers awiring harnessin 5 different lengths (3, 10, 15, 20 and

30 ft.). The harness has a pre-wired female quick disconnect to plug into the quick disconnect on the
scanner. The other end of the wiring harness has a conduit box with a 16 connector terminal strip.
Twelve (12) connectors are pre-wired to the female quick disconnect.

Cable Color Function Wiring Harness Wire cable
Black/Red Power (+) 24 VDC 1
White/Blue Power (-) 24 VDC 2
White /Black Flame Relay (N.O.) 3
White/Red Flame Relay (N.O.) 4
Red Fault Relay (N.C 5 Back to Control Room
59-497 € ault Relay (N.C) (Burner Management System)
Cable Pink Fault Relay (N.C.) 6
Violet 4-20 mA (+) 7
Grey/Red 4-20 mA (-) 8
Blue/Red File Select 1 9
Yellow File Select 2 10
Brown Communications A 1
Orange Communications B 12
Belden 8761 | Black RS485 COM A 1
12 To next flame scanner
Clear RS485 COM B
Belden 8761 Black RS485 COM A 1 To previous flame scanner
12 (or IC485 converter)
Clear RS485 COM B

17



FIGURE 15.

SUGGESTED WIRING FOR COMMUNICATIONS
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RS485 communi-
cation; For each
individual wiring
run, connect
shields together.
Connect one end
of the shield circuit
to ground. Tape
and isolate other
end. See next page
for more detail.

BELDEN #8761
(Twisted, shielded
pair) to previous
wiring harness.

N

59-497 to
Control Room

RS485 COMMUNICATIONS

RN

—
W <
MEEELIATANY

2 3/4|/5|6|7/8|9/10] 11 12
RG] :r@rﬁu@umm@mﬁw
O T Uy L

SOV NS
\
\
CLCT 11
Flex Conduit
to Scanner

/\I'O NEXT WIRING
HARNESS
59-497 to
Control Room

0
=l
=l

- N

ol s L L ;mmjﬁ@
O
SO NV

Flex Conduit
to Scanner

FIGURE 16. WIRING DIAGRAM FOR WIRING HARNESS
\ COM B — ORANGE
COM A— BROWN 1. CONNECT SHIELDS
RFS2— YELLOW TOGETHER.
2. TAPE SHIELD AT
RFS1— BLUE/RED LAST WIRING HARNESS
| 4-20mA (-) — GREY/RED
! CLEAR
| 4-20mA (+) — VIOLET COMB 10 NEXT
| FAULT RELAY (N.C.) — PINK | SCANNER
TO FLAME | FAULT RELAY (C) — RED \ OMA |——p
T
SCANNER < z\/ FLAME RELAY (N.0.) —WHITE/RED BLACK
(prewired by FLAME RELAY (C) WHITE/BLACK \
factory) (-)24VDC — WHITE/BLUE \
\ (+) 24VDC — BLACK/RED \
CONNECT SCANNER SHIELDS | | BELDEN
TOGETHER ANDGROUND AT | - ® o efofofefe[o]efe]s o| of o o] 8761 |
BURNER MANAGEMENT—1™ 59.497)| 1 2 |3|a|5|6|7|8 10| 11 12
n g L] | ° q | ° > > > | o » » » | r [ | f }
'IF;C())(()Z’SINTROL _ BLACKIRED \HITE/BLUE / TO PREVIOUS
WHITE/BLACK /J SCANNER, OR
- . WHITE/RED CLEAR COMB \‘ EC485 CONVERTER.
[ ] RED \ i >
L PINK BLACK COMA |
Iy VIOLET
GREY/RED
BLUE/RED
| YELLOW

1. CONNECT SHIELDS TOGETHER
2. CONNECT SHIELD TO
EARTH GROUND AT
ORIGIN. (FIRST HARNESS OR PC)
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FIGURE 17. WIRING FOR REMOTE COMMUNICATIONS
1. WHEN THE DISTANCE FROM SCANNER TO CONTROL ROOM< 200 FEET.
i v * o % o
59-497 59-497 59-497
CABLE CABLE CABLE
BELDEN 8761 BELDEN 8761 BELDEN 8761 rgu—ﬁ B iﬁq\é\ch
‘ | il SOFTWARE
1 1 RS485-RS232
BURNER BURNER BURNER
MANAGEMENT| MANAGEMENT MANAGEMENT CONVERTER, P/N 1C485
SYSTEM SYSTEM SYSTEM
2. WHEN THE DISTANCE FROM SCANNER TO CONTROL ROOM >200 FEET.
61-6944 BELDEN 8761 BELDEN 8761 BELDEN 8761 _ B PC WITH
\I{IVAIEII\II\IEGSS RS485 L@ J FIREYE
COMA  RssgsRs232 e SOFTWARE
COMB CONVERTER, P/N IC485
59-497 59-497
CABLE CABLE
BURNER BURNER BURNER
MANAGEMENT| MANAGEMENT| MANAGEMENT|
SYSTEM SYSTEM SYSTEM

GROUNDING AND SHIELDING TECHNIQUES

FOR USE ON SCANNERS OR SCANNER CABLE LOCATED WITHIN 12" OF A HIGH ENERGY
OR HIGH VOLTAGE SOURCE.

Connect a safety ground to scanner housing (Figure 13).
The scanner and scanner cable (preferably within flexible conduit) MUST be located at least 12"

Run a ground wire from the ignition transformer chassis to the ignitor assembly.
Replace al frayed, cracked, or dirty (oily) ignition wire. Ignition wire must be in good working con-

Electrically isolate the scanner from the burner using a heat insulating nipple provided with the sur-

1
2.
from the ignition source.
3.
4.
dition.
5.
face mounting flange.
6.

Cooling/Purge Air must be electrically isolated from the scanner (e.g. isolated short rubber hose).

SCANNER TO CONTROL ROOM

SHIELDING TECHNIQUES

Scanner with scanner cable (59-497) wired directly
back to burner management system. See below for
remote communications.

Attach drain wire to scanner quick disconnect as described. Use heat insulating nipple on
scanner. Connect drain wire of 59-497 to earth ground at power supply.

REMO

TE COMMUNICATIONS: LESS THAN 200 FEET

Scanner with scanner cable (59-497) wired directly
back to control room.

Attach drain wire to scanner quick disconnect as described. Use heat insulating nipple on
scanner. Connect drain wire of 59-497 to earth ground at power supply.

REMOTE COMMUNICATIONS: GREATER THAN 200 FEET

RS485 communications for scanners wired in a multi-
drop configuration (Belden 8761) using wiring
harness or junction box.

Attach drain wire to scanner quick disconnect as described. Use heat insulating nipple on
scanner. Connect drain wire of 59-497 to earth ground at power supply. Twist together and
tape (to electrically isolate) drain shields from Belden 8761 cables inside each wiring harness
or junction box. Connect shield drain to earth ground at RS485 source (e.g. IBM computer).
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PROGRAMMING THE INSIGHT SCANNER

Keypad/Display:
The InSight flame scanner uses an eight (8) character alphanumeric LED Display and four (4)pushbut-

tons to review and program the various setpoints and operating parameters. The functions of the push-
buttons are:

UP/DOWN

The UP and DOWN buttons are used to scroll through the scanner menus. When in the EDIT menu,
after selecting a setpoint to edit, (see SELECT button), the UP and DOWN buttons are used to change
that setpoint.

SELECT
When in the EDIT menu, the UP / DOWN buttons are used to display the setpoints. Depressing the
SELECT button displays the stored value of the setpoint, allowing it to be changed.

PROGRAM

The PROGRAM button saves a change made to a setpoint. It is also used to execute the Auto Tune
function (*S2” Models only) or Pre-Edit function (“S1” Models only).

INSIGHT MENU STRUCTURE

For ease of operation, the InSight scanner contains three menus (or loops) accessed via the keypad and
viewed on the scanner’s display.

STATUS MENU

The Status menu is the default display, and appears as soon as power is applied. Use the UP and
DOWN buttonsto scroll through the menu and view the current operating status. No operating parame-
ters can be changed from the Status menu. To change any setpoint, you must enter afour digit password
then enter the Edit, or Pre-Edit (“S1") or AutoTune (“S2”) menus.

EDIT MENU

The Edit Menu contains all the user-sel ected setpoints for the InSight scanner. The Edit menu is entered
from the Status menu after first entering a four-digit password. In the Edit menu, the user is allowed to
change the setpoints to optimize the scanner performance.

PRE-EDIT MENU (“S1” Models only)

From the Pre-Edit menu, the user views the flame signal intensity and physically aims the scanner for
optimum signal. The user then commands the scanner to set an appropriate internal front-end gain
(FEG) level. Aswith the Edit menu, the Pre-Edit menu is entered from the Status menu after first enter-
ing afour-digit password.
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AUTOTUNE MENU (*S2” Models Only)

From the AutoTune menu, the user views the flame signal intensity and physically aims the scanner
for optimum signal.The user then commands the InSight scanner to analyze the flame ON and OFF
(background radiation) conditions, and automatically select the optimum setpoints. As with the Edit
menu, the AutoTune menu is entered from the Status menu after first entering a four-digit password.

FIGURE 18. INSIGHT SCANNER MENU STRUCTURE

v/' STATUS
LoOP

PASSWORD,

Note 1 | AUTOTUNE (“S2”) Note 1
OR

NOTE 1: If the password is not entered, access to the PRE-EDIT (“Sl")

EDIT, PRE-EDIT and AUTO TUNE loops are denied.

Pressing the (A) UP KEY advances the display directly

to “FQ O".

v/ArJTOTUNE (“527)
OR

PRE-EDIT (““S1”)
LOOP
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THE STATUS MENU

FIGURE 19. STATUS MENU LOOP

A
v

Keypad Legend

A UP Key (Scrolls through menu, clockwise)

DOWN Key (Scrolls through menu, counter
clockwise)

Ly SELECT Key

(™) PROGRAM Key

SOFTWARE
REVISION

NOTE 1: If the password is not entered,
access to the EDIT, PRE-EDIT and AUTO
TUNE loops are denied. Pressing the (A) UP
KEY advances the display directly to “FQ O”.

NOTE 2: Refer to PASSWORD section for
further details.

NOTE 3: Dual sensor model shown (IR &
uv).

NOTE 4: Communications available in “S2”

AUTOTUNE (**S2”)
OR

models only.
PRE-EDIT (*“S1”)
ad
v v
TO PRE-EDIT (“S1”) TO EDIT MENU LOOP
OR AUTOTUNE (“S2”)
MENU LOOP
FIGURE 20. THE STATUS MENU
TEXT DISPLAYED DESCRIPTION POSSIBLE VALUES
FQ 0 Flame Quality (scanner output) 0-100
FLAME OFF Flame Relay status ON, OFF
T=46C Present Scanner temperature +32°F to 212°F (0°C to 100°C)
File A Scanner file in operation AB,CD
i0 uo Signal strength, IR and UV (dual sensor models) 0-999
COMM 0 Communication address (“S2” models only) 0-127
SOFTWARE REVISION Scanner software revision
MAX 46C Scanner Temperature, stored maximum -40° F to 185°F (-40°C to 85° C)
PASSWORD A Password is required to enter the EDIT, PRE-EDIT or 0000-9999
AutoTune menus. See PASSWORD 