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Fireye M Series Controls

DESCRIPTION

Fireye UVM and TFM Controls provide automatic igni-
tion and flame safeguard control for commercial sizes of
heating and process burners using gas and/or light oil fuels.

Flame monitoring is accomplished by miniature UV scan-
ners with UVM units or Flame Rod/Photocell detectors with
TFM units.

M Series Models provide five basic styles of function —
RELIGHT (M1), RECYCLE with prepurge (M2), NON-
RECYCLE with prepurge (M3), NON-RECYCLE with
prepurge and two stage capability (M3H), NON-RECYCLE
with prepurge, two stage capability and pilot cutoff (MS5).
The controls monitor both pilot and main flames and with
pilot ignited burners prevent the main fuel valve from being
energized until the pilot flame is proved. With spark ignited
burners, trial for ignition of the main flame is safely limited
to 10 seconds, STD (4 seconds available M2, M3, M3H, M5
Units.)

Plug-in purge timer cards for use with M2, M3, M3H and
M35 provide selectable 7-30-60-90 second prepurge. A circuit
is provided, for an air flow switch to prove air flow during
the prepurge and throughout the entire firing cycle.

UVM and TFM
Flame Safeguard
Controls

45CM1 Photocell uvsa

69ND1 Flame Rod UV-1A V-2

UV SCANNERS

In the event of ignition failure, or following a safety
shutdown, the lockout switch trips, activating an alarm cir-
cuit. Manual reset is required. A detailed description of
each control’s function may be found on Pages 8 and 9.
Test jacks are provided to permit flame signal measurement
during operation.

M Series controls incorporate a safety checking circuit
that is operative on each start. If flame (real or simulated) is
detected prior to a start or during the purge, the fuel valves
will not be energized, and the unit will lockout.

CAUTION: While all controls in the M Series are mechani-
cally interchangeable in that they mate with a common wir-
ing base, you should select the correct model for your
application. Inappropriate application of a control could
result in an unsafe condition hazardous to life and property.
Selection of a control for a particular application should be
made by a competent professional, such as a boiler / burner
service technician licensed by a state or other governmental

agency.

SPECIFICATIONS
Supply: LOAD RATINGS
120V (min. 102, max. 132) 50/60 Hz. Fireye Typical Maximum Rating at 120V
Terminal Load 60 HZ

Ambient Temperature Limits:

Max. Min.
Control UVM-TFM 125F - 40F
Scanner UVIA, UV2, UVSA, 45UV3 200F —~40F
Photocell 45CM1 165F —40F
Flame Rod (Tip 2460F) 1500F —~40F
Flame Failure Response Time
UVMID-TFMID ....... ... .8 seconds maximum
Allother Units............. 4 seconds maximum
Trial for Ignition .. ......... 10 seconds STD (4 Seconds
Available M2, M3, M3H, MS
] ) Units)
Power Consumption Shipping Weight (Approx.)

5.4VA (Operating) S lbs

3 |Solenoid valve, ig- {125 VA pilot duty plus 250VA
nition transformer

4 |lgnition
transformer 250VA

5 |Main fuel valve(s) {125VA pilot duty (solenoid) or
25VA pilot duty (solenoid) and
400V A (opening) motorized

8 [Motor or contactor{Motor normally energized and
deenergized by the operating
control whose rating must be
suitable. Terminal 8 rated to de-
energize 9.8 FLA, 58.8 LRA,
on safety lockout.

A |Alarm 50VA, pilot duty
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69ND1 Flame Rod

ORDERING INFORMATION

UV SYSTEM RECTIFICATION SYSTEM

Control Control
UVMID or UVMIF (Relight) TFMI1D or TFMIF (Relight)
UvM2 (Recycle) TFM2 (Recycle)
UVM3 or UVM3H  (Non-recyle) TFM3 or TFM3H (Non-recycle)

Purge Timing Card for M2, M3 or M5
MT 55 (5 second purge, 5 second trial for ignition)
MT 74 (7 second purge, 4 second trial for ignition)
MT 304 (30 second purge, 4 second trial for ignition)
MT 710 ( 7 second purge, 10 second trial for ignition)
MT 904 (90 second purge, 4 second trial for ignition)
MT 3010 (30 second purge, 10 second trial for ignition)
MT 6010 (60 second purge, 10 second trial for ignition)
MT 9010 (90 second purge, 10 second trial for ignition)

Purge Timing Card for M2 or M3

MT 55 (5 second purge, 5 second trial for ignition)
MT 74 (7 second purge, 4 second trial for ignition)
MT 304 (30 second purge, 4 second trial for ignition)
MT 710 ( 7 second purge, 10 second trial for ignition)
MT 904 (90 second purge, 4 second trial for ignition)
MT 3010 (30 second purge, 10 second trial for ignition)
MT 6010 (60 second purge, 10 second trial for ignition)
MT 9010 (90 second purge, 10 second trial for ignition)

uv Scanner Flame Detectors
UVIA3 - 2" mount, 3’ cable 45CM1-1000 Photocell with filter
UVI1AS6 - ¥2" mount, 6' cable 45CM1-1000Y Photocell without filter
UVSA- 1/2 " mount 6 unshielded cable 69ND1-1000K4 12”7 Flame Rod
UV2 - %" mount, 3’ cable 69ND1-1000K6 18” Flame Rod
45UV3-1050 - % "mount, cast alum. housing, 8’ 69ND1-1000K8 247 Flame Rod
Wiring Base Wiring Base

61-3060 61-3060
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Cover Chassis Base
M2, M3, M3H, M5 CHASSIS ARRANGEMENT Chassis Retaining Screw
r:——-——_ / .,:"., W= .
! X s
Lockout Switch P
And Reset Button >_DC Meter Test Jacks
Plug-In Purge and
TFl Timing Card
RL Line and Load
Voltage Test Points

Cover Retainer

Transformers

INSTALLATION—CONTROLS

Chassis Retaining Screw

AND UV-EYE SCANNERS

Control

Mount the control base on the burner or on a panel. The
location selected should be free from excessive vibration and
within the specified ambient temperature rating. The base may
be mounted in any angular position.

All wiring should comply with applicable electrical codes, reg-
ulations and local ordinances. Circuit recommendations are pro-
vided on Pages 6, 7. Consult the factory for assistance with non-
standard applications.

The control chassis is retained on the base with two screws

which should be securely tightened.

Wiring of UV Scanners

The UV-1A scanner is supplied with 36 " or 72 of flexible cable.
The UV-2 Scanner is supplied with 36" of flexible cable. If it is
necessary to extend the scanner leads, the following instructions
applz
Caution: Scanners without armor cable must be wlred aim
metal cable or conduit. o

oo

. Selection of wire
a.

Use #14, 16 or 18 wire with 75C, 600 volt insulation for
up to 200 foot distance (approximately 20% signal loss at
100 feet, 40% loss at 200 feet.)

. Use shielded wire (Belden 8254-RG-62 Coax Cable or

equal) for each scanner wire up to 500 feet (max).

. Asbestos insulated wire should be avoided.
. Multiconductor cable is not recommended without prior

factory approval.

2. Installation of extended wiring

b.

4.

. For runs up to 10 feet (max.) the scanner leads may be run

in a common conduit with other wires.

. For runs over 10 feet the scanner leads must be installed in

a separate conduit.

. Multiconductor cable is not recommended without prior

factory approval.

. Multiple scanner installations
a.

The wiring from multiple UV scanners may be installed in
a common metallic conduit.

Multiconductor cable is not recommended without prior
factory approval.

High voltage ignition wiring should not be installed in the
same conduit with flame detector wires.




4 UV Scanner Mounting

Where possible, obtain the burner manufacturer’s instruc-
tions for mounting the scanner. This information is available
for most standard burners manufactured. The scanner mount-
ing must comply with the following general instructions:

1. Locate the scanner within 18 inches of the flame to be
monitored, closer if possible.

2. Select a scanner location that will remain within the
ambient temperature limits of the UV-eye scanner
(212°F). If cooling is required, use (a) an insulating
coupling (Fireye part #35-69) to reduce conducted heat;
(b) a window coupling (Fireye part #60-1257) to seal off
furnace or burner pressure; (c) cooling air to reduce the
scanner sight pipe temperature.

3. Mount rigidly a short length (4” to 8") of 2" or 3/8” black
iron pipe in a position that permits an unobstructed view
of the pilot and/or main flame.

5. The maximum UV signal from a flame is found in the first
one-third of the visible flame taken from the point where
the flame begins. The scanner sight pipe should be aimed

at this area.

6. A correct scanner application will not see a pilot flame
that is too small to ignite the main flame reliably. Note
particularly the test for minimum pilot that is described on
Page 9.

TYPICAL UV-EYE INSTALLATIONS

1;_””!: The scanner must not sight the spark directly or
" any part of the burner that can reflect the spark back 1o -

7. On installations having negative pressure combustion
chambers, a small hole (/8" or 3/16") drilled in the sight
pipe will assist in keeping the pipe clean and free from
smoke.

8. Two scanners may be installed on one burner if it is
necessary to view two areas to obtain reliable detection of
the flame. They should be wired in parallel.

9. The UV-eye scanner is designed to seal off the sight pipe
up to pressures of 1 psi when the scanner lock nut is firmly
tightened. Pressures in excess of 1 psi should be blocked
from the scanner. A quartz lens coupling (Part #60-1290)
or quartz window coupling (Part #60-1257) may be used.
Each is rated from —3 to + 100 psi max.

10. To increase scanner sensitivity, a quartz lens coupling
(Part #60-1290) may be used. The quartz lens permits
location of the UV-eye at twice the distance noted in ltem
B-1. Use ¥2” x 12" nipple between UVIA or UVIB
scanner and union. Use 3/38" x close nipple and 2" by 3/8"
bushing on UV-2 applications.

General Requirements
1. As close as possible — 18” or closer.
2. As cool as possible — Not over 212°F.

3. Avoid sighting the spark — Resight scanner, shield between
spark and scanner, or orifice to reduce reflected signal from
spark.

4. Must see pilot and/or main flame — Scanner view must be
unobstructed.

S. Minimum pilot test — See Page 9.

Select the scanner location (A or B) which gives best view of
the pilot flame.
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The maximum UV signal from a flame is found in the first
one-third of the visible flame taken from the point where the
flame begins. The scanner sight pipe should be aimed at this
area.
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INSTALLATION — PHOTOCELL
SCANNER AND FLAME ROD

Installation—45CM1 Photocell Scanner

The 45CM1 photocell scanner with #922 photocell and
Rajah stud terminal is designed for use in the blast tube on
conventional pressure atomizing oil burners. Two typical
applications are shown in Figure 1.

45CM1 — INTERNAL MOUNT

SHELL COMBUSTION
HEAD

BLAST TUBE BLAST TUBE

SCANNER, TYPE 45CM1
(COVER REMOVED)

SCANNER, TYPE 45CM1
(COVER ON)

Figure 1

69ND1 Flame Rod

The 69ND1 flame rod proves a gas pilot flame and/or main
gas flame.

It is a “‘spark plug” type unit consisting of a %" N.P.T.
mounting base, a KANTHAL flame rod, a glazed porcelain
insulating rod holder and a spark plug connector for making
electrical connection. The 69NDI is available in 127, 18" or
24" lengths.

Follow the burner manufacturer’s instructions, if available,
otherwise, proceed as follows.

The flame rod may be located to monitor only the gas pilot
flame or both the gas pilot and main gas flames. It is mounted
ina 2" N.P.T. coupling. The following instructions should be
observed:

1. Keep the flame rod as short as possible.
2. Keep flame rod at least 4" from any refractory.

3. Flame rod should enter the pilot flame from the side so as
to safely prove an adequate pilot flame under all draft
conditions.

4. If the flame is nonluminous (air and gas mixed before
burning,) the electrode tip should extend at least A" into
the flame, but not more than half way through.

5. If the flame is partly luminous, the electrode tip should
extend only to the edge of the flame.

APPROVALS

6. It is preferable to angle the rod downward to minimize
the effect of sagging and to prevent it from coming in
contact with any object.

7. An adequate grounding surface for the pilot flame must be
provided. The grounding surface in actual contact with the
flame must be at least four times greater than the area of
the portion of the flame rod in contact with the flame. It is
essential to adjust the flame rod and ground area ratio to
provide a minimum meter reading of 14 VDC.

Note: Interference from the ignition spark can alter the true
testmeter reading by adding to or subtracting from it. This
trend sometimes may be reversed by interchanging the primary
wires (line voltage) to the ignition transformer, and may be
made ineffective by the addition of grounded shielding
between the flame rod and ignition spark.

WRONG
POSITION
OF ROD

INADEQUATE FLAME

CORRECT PILOT BURNER

POSITION
OF ROD

Figure 2

8. Two proven types of flame grounding adapters as shown in

Fig. 3 may be used to provide adequate grounding surface.
High temperature stainless steel should be used to minimize
the effect of metal oxidation. This assembly may be welded
directly over the pilot or main flame burner nozzle.

(&= (&=

BOMB FIN GROUNDING THREADED ROD
ASSEMBLY ASSEMBLY

Figure 3

Underwriters Laboratories Inc.
Listed Guide MCCZ-File MP 1537

Underwriters Laboratories Inc.
Recognized Component Guide MCCZ2-File MP 1537
All UVM and TFM Controls

Canadian Standards Association
Guide 300-1-.2 Class 2642 Qil File 7989
Guide 140-A-2 Class 2632 Gas File 7989

UVM3H-TFM3H

Factory Mutual System
Report #27856
UVM3H-TFM3h

American Gas Association
Design Certified
ANSZ21.20 Automatic ignition Systems
UVMID, UVMIF
TFM1D, TFM1F
TFM3



6 TYPICAL M1, M2, M3, M3H SERIES WIRING ARRANGEMENT FOR PILOT IGNITED BURNER
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ALTERNATE WIRING ARRANGEMENTS FOR M1 CONTROLS

A. FOR MANUAL START

AIR FLOW
SWITCH

E

!

-

A START-STOP STATION MAY BE @
ADDED TO REQUIRE OPERATOR
START-UP EACH TIME @
TIME THE BURNER FIRES.
PILOT
UVM
o @__ MAIN
F
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BOARD
{1
D ( NOT USED ON TFM UNITS ) .| HoT
START o~~orr/
stop
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B. MULTIPLE 1 —
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%Oc;%og‘ LR § LATCH SPEOT
(@] | | reLav —(&)
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SWITCH
—(2) )
N a N, 4
r é
& Oy OF

MULTIPLE BURNER SYSTEMS UTILIZING SEMI-AUTOMATIC OPERATION INCORPORATE THE UVM &
TFM CONTROLS IN A CASCADING SEQUENCE. WHEN PILOT #1 1S PROVEN, TRIAL FOR IGNITION
FOR PILOT #2 BEGINS. WHEN ALL PILOTS ARE PROVEN THE SAFETY SHUTOFF VALVE MAY BE
MANUALLY OPENED. FLAME FAILURE OF ANY BURNER WILL TRIP THE MAIN FUEL VALVE AND
SOUND ALARM.
THE TOTAL CONNECTED LOAD MUST NOT EXCEED THE RATING OF THE FIRST CONTROL.

Note: When using TFMID, F with a burner having a standing
pilot, clip out the red wire loop close to the circuit board. This
eliminates pilot proving where the main burner is off and
requires pilot flame proving during the subsequent start-up.

Caution: Control wiring procedures which deviate from those
shown in the diagrams may bypass safety functions designed in
the control. Check with a Fireye Representative before devia-

ting from our recommended wiring diagrams.




8 TYPICAL UVM5 SERIES WIRING ARRANGEMENT FOR PILOT IGNITED BURNER

B
] |
LIMIT  OPERATING FUEL ! ,' UVM
SWITCHES CONTROL INTERLOCKS - LG) .
1A WA WA N e
AMPLIFIER
| *§> |
¢ 452 1
BURNER MOTOR | S :
] o ! ()4 ! INTERMITTENT
CONTACTOR ! H RL:! ! FILOT
‘ 1 -@ " GAS VALVE [
1 =
! RF-I ! MAIN
! 5 FUEL
LOCKOUT ' o e : VALVE
1
- Damline . i
BURNER | e : 'O RiY G l INTERRUPTED
CONTROL | - i GAS PILOT 1
SWITCH i i VALVE AND
' -@{ | IGNITION
AIR FLOW | 0 | TRANSFORMER
SWITCH | :
I { A ,
DISCONNECT I RI ELgchﬁ?TN'c i Terminal #1 must be direct
MEANS AND | | powered  with  t20VA
OVERLOAD . I when using UVM units in
PROTECTION : T8 RF " order to initiate safety
REQUIRED. i | checking circuit of UV scan-
| | ners.
120V H R S L e = o
50/60Hz
SUPPLY N
TYPICAL UVM5 WIRING ARRANGEMENT FOR DIRECT SPARK IGNITED BURNER
| e 1
| ]
LIMIT _ OPERATING FUEL | I uvm
SWITCHES CONTROL  INTERLOCKS &) h
! FLAME : uv
| @) AMPLIFIER | |SCANNER
- ) 1
: LS| & !
_ [ BURNER MoTOR i T I
CONTACTOR 4 bal il RL-I ~l | PRIMARY
1 (3) ; MAIN FUEL
! ! VALVE
I
I & RE-1 I SECONDARY
] -@ MAIN FUEL
LOCKOUT ] LS-2 : VALVE (IF USED)
& ' {(WHH ] |
ALARM I RI- | ' SPA
| }__@ RK
BURNER I ! IGNITION
CONTROL \‘ o) ! "
SWITCH ¥ | ~ |
AIR FLOW | ) . '
SWITCH 1 | Terminal #1 must be direct
: ELECTRONIC : powered wm{/M Al
when using UVM units in
3'?;?32"1% : Rlﬁ CIRCUIT : order tong initiate  safety
OVERLOAD : l | ] l mckmg circuit of UV scan-
PROTECTION ! ’
REQUIRED ! L ,
l l
120V H b e e e 4
50/60Hz

SUPPLY N

R4



APPLICATION AND FUNCTION — UVM1D,

UVM1F, TFM1D, TFM1F

Fireye M1 Series, “‘relight’’ controls, provide ignition and
Flame Safeguard for heating or process light oil or gas fired
burners. UVMID, F controls use UV flame detection.
TFMID, F controls use flame rod or photocell flame detec-
tion. UVMID-TFMID controls have .8 sec. flame failure
response. UVMIF, TFMIF have 4 sec. (max.) flame failure
response, and 10 sec. trial for ignition.

The typical wiring arrangement illustrated on Page 6 for
pilot ignited burners provides the following function:

1. With power applied, and the limit-operating control
circuit closed, the burner motor circuit is energized. The air
flow switch circuit closes.

2. Following a short-time delay (2 to 5 sec.), RL-1 closes,
energizing terminal 3 which powers the pilot gas valve, and
terminal 4 which powers the spark ignition. A 10 sec. trial
for ignition is initiated.

3. When pilot flame is detected, RF-1 closes, energizing ter-
minal 5 which powers the main fuel valve, RF-2 opens, de-
energizing terminal 4 which shuts off the spark ignition.

4. When the operating control opens its circuit, or if a power
failure occurs, the entire system is de-energized.

5. In the event the pilot flame is not detected by the end of the
trial for ignition period, the pilot gas valve and spark
ignition are de-energized. A safety lockout occurs which de-
energizes the burner motor and engergizes the lockout
alarm circuit.

6. In the event of a flame failure during a firing period, the
main fuel valve is de-energized and the spark ignition re-
energized. A 10 sec. relight trial for ignition is initiated. If
flame is detected during the trial for ignition period, the
main fuel valve is re-energized and the spark ignition de-
energized. If flame is not detected during the trial for
ignition period, the pilot gas valve and spark ignition are
de-energized. A safety lockout occurs which de-energizes
the burner motor, and energizes the lockout alarm circuit.

APPLICATION AND FUNCTION — UVM2, TFM2

7. Manual reset is required following any safety lockout.

The typical wiring arrangement illustrated on Page 6 for
direct spark ignited burners provides the following function:
1. With power applied, and the limit-operating control circuit

closed, the burner motor circuit is energized. The air flow
switch circuit closes.

2. Following a short-time delay (2-5 sec.) RL-1 closes, ener-
gizing terminal 3 which powers the primary main fuel valve
and terminal 4 which powers the spark ignition. A ten sec.
trial for ignition is initiated.

3. When main flame is detected, RF-1 closes, energizing ter-
minal 5 which powers the secondary main fuel valve (if
used), RF-2 opens de-energizing terminal 4 which shuts off
the spark ignition.

4. When the operating control opens or if a power failure
occurs, the entire system is de-energized.

5. In the event that main flame is not detected by the end of
the trial for ignition period, the primary main fuel valve
and the spark ignition are de-energized. A safety lockout
occurs, which de-energizes the burner motor and energizes
the lockout alarm circuit.

6. In the event of a flame failure during a firing period, the
secondary main fuel valve (if used) is de-energized and the
spark ignition is re-energized. A 10 sec. re-light trial for
ignition is initiated. If flame is detected, the secondary main
fuel valve (if used) is re-energized and the spark ignition de-
energized. If flame is not detected during the trial for
ignition period, the primary main fuel valve and the spark
ignition are de-energized. A safety lockout occurs, which
de-energizes the burner motor, and energizes the lockout
alarm circuit.

7. Manual reset is required following any safety lockout.

Fireye M2 Series, ‘“‘recycle” controls provide prepurge,
ignition and flame safeguard for heating and process light oil
or gas fired burners. UVM2 controls use UV flame detection.
TFM2 controls use flame rod or photocell flame detection. M2
controls have a 4 sec. (max.) flame failure response and 10 sec.
trial for ignition (4 seconds available). Plug-in circuit cards
provide selectable 7-30-60-90 second prepurge.

The typical wiring arrangement illustrated on Page 6 for
pilot ignited burners provides the following function:
1. With power applied, and the limit-operating control
circuit closed, the burner motor circuit is energized. The air
flow circuit closes.

2. Following the selected prepurge period, RL-1 closes,
energizing terminal 3 which powers the pilot gas valve and
terminal 4 which powers the spark ignition. A 10 sec. trial
for ignition is initiated (4 seconds available).

3. When pilot flame is detected, RF-1 closes, energizing
terminal S which powers the main fuel valve, RF-2 opens
de-energizing terminal 4 which shuts off the spark ignition.

4. When the operating control opens its circuit, or if a power
failure occurs, the entire system is de-energized.

5. In the event the pilot flame is not detected by the end of
trial for ignition period, the pilot gas valve and spark
ignition are de-energized. A safety lockout occurs which de-
energizes the burner motor and energizes the lockout alarm
circuit.

6. In the event of a flame failure during a firing period, the
pilot and main fuel valves are de-energized. Following the
prepurge period, with proven air flow, the pilot gas valve
and spark ignition are re-energized and a 10 sec. trial for
ignition is initiated (4 seconds available). If pilot flame is
detected, the main fuel valve is energized, the spark ignition
is de-energized. 1f the pilot flame is not detected during the
trial for ignition period, the pilot gas valve and spark






