Control Type 25RUS8
Model 6570

Model 6570 is specifically designed to
comply with FIA Requirements for auto-
matic gas or oil fired burners.

FEATURES

System UYP-2
using

Type 25RU8 — Model 6570

FLAME SAFEGUARD
AND PROGRAMMING
CONTROL

—for automatic burners

Scanner
Type 45UV2
Model 1012

FAL TR smrtions

fttnren

FIREYE System UVP-2 provides ignition and
flame failure protection for industrial and commercial
oil, gas, or combination oil/gas burners. Ia con-
junction with operating, limit, and interlock devices,
it automatically programs each starting, operating,
and shutdown period. The UVP-2 System consists of
a Type 25RU8 programming control and a Type
45UV2 scanner which uses a gas discharge tube
to supervise the ultraviolet portion of oil and gas
flames.

The UVP-2 System monitors both main and pilot
flames and does not permit the main fuel valve to
be_energized unless pilot flame has been established
and proved. With an alternate coanection for bum-
ers having direct spark ignition, the unsupervised
trial-for-ignition period is precisely restricted to a
safe short interval.

SPECIFICATIONS

The 25RU8B control programs the operation of
blower and/or burner motor, ignition system, fuel
valve, and modulator system in a proper sequence
which includes suitable purge periods before igni-
tion and after bumer shutdown. Additionally, it is
designed tw de-energize all fuel valves within 4
seconds upon loss of flame signal. The control re-
cycles automatically each time the operating or
limit control closes, or after a power failure, but
locks out and must be reset manually following flame
failure.

The UVP-2 System incorporates a safety check-
ing circuit that is effective on every start. Any con-
dition which will cause the flame relay to hold in
during the checking period will stop the program
before any ignition circuits are energized and, if
sustained, will result in safety lockout.

FIREYE System UVP-2, consisting of Control Type
25RU8, Model 6570, and Scanner Type 45UV2

SUPPLY VOLTAGE:

120 volts (Min. 102v, Max. 132v)
at 60 cycles, 1 phase

VOLT-AMPERE RATINGS:

25RU8 consumption: 30va
Max. simultaneous connected load: 1970va
(See chart at right for additional rating information.)

MAXIMUM OPERATING TEMPERATURE:

Scanner Type 45UV2 (at mounting hub) 200°F
Control Type 25RUS8 ambient, 125°F

SHIPPING WEIGHT: 22 lbs.

TERMINAL RATINGS (MAX.) FOR TYPE 25RU8 MODEL 6570

Terminal Typical Ratings at 120 V. 60 Cy.
No. Load (except as noted)
1, Sor 6 Ignition 500 va Transformer and
ot Devices 125 va Pilot Duty
Combination Alternate: 300 va Transformer and
65 va Pilot Duty and Motorized Valve
maximum ~— 60 va Holding, 175.va
Opening, 210 va Locked Rotor
7 Main Fuel | 130 va Pilot Duty
Valve Alternate: 65 va Pilot Duty and
Motorized Valve (max. of one, or com*
bined load of two) = 120 va Holding,
460 va Opening, 520 va Locked Rotor
8 Burner or | Amperes @ 120 Volts 60 Cycles
Blower Full Load 5.8
Motor or Locked Rotor 34.8
Starter Altemnate: 250 va Pilot Duty
9 Alarm 50 va Pilot Duty
10, 11, 12, 13} Modulator | 125 va Pilot Duty
Combined Alternate: 2 a Max, ¢ 30 v Max,
(N.E.C, Ciass 2)
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U-V-EYE - ; TYPE 45UV2
SCANNER MODEL 1012

Figure 1




Figure 2 Figure 3

Figure 4

CONTROL AND SCANNER WIRING

Make wiring connections at terminal panel at
bottom of housing (Fig. 3). Follow approved wiring
diagrams, Connections to terminals should be made
either with looped bare wire ends or with UL
approved wire lugs. Do not allow wires or lugs to
extend beyond upper edge of terminal panel; do not
pull wires behind terminal panel,

Install the two wires furnished with the 45UV2
scanner in flexible or rigid conduit and connect
them to terminals 14 and 15 at the 25RUS8 control.
A flexible conduit connector is furnished with the
gcanner, If additional wire length is required,
splice the scanner wires in a junction box. The
scanner wires may be run in a conduit with-other
wires of less than 600 volt potential. Scanner
wires between the junction box and the control
may be routed with other wires of circuits not
exceeding 600 volts.

Electrical Ratings:

"VA" ratings (not specified as pilot duty) permit
the connection of transformers and similar devices
whose inrush current is approximately the same as
their running current,

"VA pilot duty" ratings permit the connection of
relays, solenoid valves, lamps, etc. whose total
operating load does not exceed the published rating
and whose total inrush current does not exceed
10 times the rating.

"Running and locked rotor' ratings are intended
for motors. VA and VA (pilot duty) loads may be
added to a motor load provided the total load does
not exceed the published rating.

To convert from watts to volt-amperes or
horsepower, etc., refer to the National Electric
Code Handbook.

All published ratings apply to AC loads. For DC
ratings, consult the factory.

Published load ratings assume that no contact
be required to handle inrush current more often
than once in 15 seconds. The use of control switches,
solenoids, relays, etc. which chatter will lead to
premature failure of switches in the Fireye control.
Similarly, the contacts cannot be expected to handle
short circuit currents without damage. It is im-
portant to run through a test operation (with fuel
shut off) following the tripping of a circuif breaker,
a blown fuse or any known instance of chattering.

‘Because of special hazards that could accompany
fusing of the fuel valve circuit contacts, they are
constructed of weld resistant material.

OPERATION OF U-V-EYE DETECTOR

The detector is a sealed, gas filled, ultraviolet-
sensitive tube containing two electrodes powered
by AC. When ultraviolet (UV) flame radiation of
sufficient energy falls upon the electrodes, current
flows from one electrode to the other,

APPLICATION PROCEDURE - SCANNER TYPE
450V2

Install the Scanner Type 45UV2 in the manner
recommended by the burner manufacturer. If no
specific installation instructions are available, pro-
ceed as follows,

The general instructions which follow apply to
installations of a single scanner which monitors
both pilot and main flames. If separate scannersare
used for pilot and main flames, consult the burner
manufacturer for specific installation instructions.

1. Locate scanner sight tube close to the burner
ignition assembly (Fig. 5) and drill a 1 1/4" hole
through the boiler or furnace wall. The sight tube,
a 4"-8" length of 3/4" black iron pipe, will be fixed
to the hole when the proper position has been es-
tablished, Initially, the sight pipe should be tack weld-
ed in place, secure enough to support the scanner
weight but not so rigidly that the sighting angle
cannot be changed if necessary.
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Figure 5

2. The sight pipe on which the scanner mounts
must be aimed such that the scanner sights a point
at the intersection of main and pilot flames. An
acceptable location must assure the following:



(b) Reliable main flame viewing

(c) A pilot flame too short or in the wrong
position to ignite the main flame reliably
shall not be detected.

Since oil and gas flames radiate more ultraviolet
from the base of the flame than from further out in
the flame, this fact should be considered when
sighting to satisfy the three above noted require-
ments.

3. Scanner must have unobstructed view of both
pilot and main flames (Fig. 6).

SCANNER MUST HAVE\UNOBSTRUCTED
VIEW OF FLAME

NOT THIS NOT THiS BUT TS

Flgure 6
4. Both pilot and main flames must completely
cover scanner field of view (Fig. 7).

FLAME MUST COMPLETELY COVER
SIGHT OPENING

NOT THIS BUT THIS

Figure 7
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confvi'rmeiciir by c;perating tests, the sight tube should
be firmly welded in place,

6. The scanner viewing window should be kept
free of contaminants (oil, smoke, soot, dirt).

REDUCING SCANNER TEMPERATURE

If the scanner mounting hub exceeds the 2000F
limit, inject purging air and/or extend the sight tube
(see Fig. 8). If extending the sight tube results in
too much reduction of signal, use 1 1/2 or 2 inch
pipe for the major sight tube and reduce to 3/4 inch
just ahead of the scanner or the purging tee. Do not
extend sight tube inward beyond the plate on which

it mounts.
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Figure 8

Note: Sight pipe air purging is recommended for
keeping scanner optics clean regardless of whether
or not temperature reduction is needed.

RELAY, LOCKOUT SWITCH AND TIMER OPERATION

A. Master Relay (RL1) is located slightly above
center of chassis. When all starting circuits are
closed RL1 pulls in. Only with RL1 energized is
power made available to the ignition and fuel
valve switching circuits. RL1 remains energized
from the start of a program until a limit or
operating control opens or the lockout switch
trips ‘or (during pre-purge only) the running
interlock circuit opens,

B. Flame Relay (RL2) is located at top right of
chassis. It is energized in response to flame
signal. As long as there is a call for heat it re-
mains energized unless theré is loss of flame
signal or an operating or limit control opens or
(after main fuel valve is energized) the running
interlock circuit opens.

C. The lockout switch (LS) is located to the right of
RL2 on the chassis. Ittripsif RL2 holds in during
""safety check" at start, or if RL2 drops out due
to ignition failure, flame failure, or opening of the
running interlock circuit after main fuel valve is
energized. It is a thermally actuated device which
trips after its heater is continuously energized
for about one minute. Its contacts will not auto~
matically reset and must be manually resetafter
a cooling period of about two minutes.

D. The timer (K) is located at the lower right hand
side of the chassis, It consists of multiple-leaf
switches actuated by cams driven by a synchro-
nous motor. Timer shaft position is indicated by
a drum-type dial,
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TIMING SEQUENCE: UVP-2 SYSTEM WITH TYPE 25RU8 MODEL 6570

Gas or oil proven pilot.
(No connection between terminals 6 and 7)

Timer
Rotation Dial BURNER STARTUP
(Seconds)  Indications Action
0 0 Operating control closes. Master relay, timer motor and burner motor (terminal 8) become
energized. Modulator control switches go to high fire position (10-12 opens, 10-13 closes).
20 - Purge air flow interlock (8 to W closed) must be satisfied for cycle to continue.
35 - Modulator control switches go to low fire position (10-13 opens, 10-12 closes).
53 X If, for any reason, flame relay holds in, cycle timer motor stops until lockout switch trips.
If low fire ignition interlock (W to B closed) is not satisfied, timer motor stops until interlock
is satisfied.
63 1 Ignition (terminal 1) and pilot valve (terminal 5 or 6) on.
70 A Ignition (terminal 1) off,
75 2 Fuel valve (Terminal 7} on (provided pilot is proven).
90 3 Terminal 5 pilot valve off. Modulator control switches go to demand position. (10-12 open,
10-11 closed).
105 DOT Terminal 6 pilot valve off. End of initiating cycle; timer motor stops. Burner operates until
(Index) heat demand is satisfied.
BURNER _SHUTDOWN
105 DOT Operating control opens; master relay and fuel valve (terminal 7) deenergized; timer motor
{Index) becomes energized. Modulator control switches go to low fire position (10-11 open, 10-12
closed).
120 0 Burner motor (terminal 8) circuit and cycle timer motor deenergized.
System is ready for startup whenever operating control closes again.

Unproven pilot or direct spark ignition.
(Terminals 6 and 7 jumpered)

Timer
Rotation Dial BURNER STARTUP
(Seconds)  Indications Action
0 0 Operating control closes. Master relay, timer motor and burner motor (terminal 8) become
energized. Modulator control switches go to high fire position (10-12 opens, 10-13 closes).
20 - Purge air flow interlock (8 to W closed) must be satisfied for cycle to continue.
35 - Modulator control switches go to low fire position (10-13 opens, 10-12 closes).
53 X If, for any reason, flame relay holds in, cycle timer motor stops until lockout switch trips.
If low fire ignition interlock (W to B closed) is not satisfied, timer motor stops until interlock
is satisfied.
63 1 Ignition (terminal 1) and fuel valve (terminal 7) on.
70 A Ignition (terminal 1) off. If flame has not been established and detected, fuel valve is deenergized.
75 2 No action.
90 3 Modulator control switches to go to demand position. (10-12 open, 10-11 closed.)
105 DOT End of initiating cycle; timer motor stops. Burner operates until heat demand is satisfied.
(Index)
BURNER SHUTDOWN
105 DOT Operating control opens: master relay and fuel valve (terminal 7) deenergized; timer motor
(Index) becomes energized. Modulator control switches go to low fire position (10-11 open, 10-12
closed).
120 0 Burner motor (terminal 8) circuit and cycle timer motor deenergized.
System s ready for startup whenever operating control closes gg_g_ain.




INSTALLATION TESTING

FLAME SIGNAL MEASUREMENT

Flame signal voltage may be measured with a
suitable DC voltmeter having a resistance of atleast
20,000 ohms per volt connected at the test jacks.
The flame relay will pull in at approximately 5 VDC.
Saturation occurs at approximately 30 VDC. The in-
stallation should be adjusted to attain not less than
10 volts minimum.

FOR BURNER WITH PILOT IGNITION CHECKING
SCANNER VIEWING OF PILOT FLAME

1. Before making pilot flame checks, manually shut
off fuel supply to main burner.

2. Make sure that control and scanner have been
properly installed and wired in accordance with the
preceding instructions.

3. Plug DC Voltmeter leads into test jacks on con-
trol chassis (Red-plus; Black-minus).

4, Turn burner switch on. Let timer progress
normally,

5. When timer has slightly passed dial "1'" and ig-
nition is energized, withdraw the AC line plug to
stop the timer. If pilot flame is not established
within 10 seconds, turn burner switch off, reinstall
the AC line plug, turn burner switch back on and
repeat from step 4. Repeat as necessary until pilot
flame is established,

6. a. For system with ignition transformer con-
nected to terminal 1. When pilot flame is established
and adjusted as desired, reinsert AC line plug and
let timer advance to dial "2", to allow ignition spark
to be de-energized, then again withdraw AC line plug
to stop timer motor.

b. For system with ignition transformer con-
nected to terminal 5 or terminal 6, Proceed directly
from step 5 to step- 7.

7. Observe reading on voltmeter: reading should
be not less than 10 volts, If signal is inadequate,
readjust pilot flame and/or scanner viewing angle,

NOTE: With the spark shut off, the pilot fuel valve
will be de-energized if flame signal is not established
and maintained above the minimum values specified
after the timer advances to the vicinity of dial "2,
If this is the case, turn burner switch off, adjust
pilot or scanner sighting to acquire more flame
signal and retry from step 4, Repeated trials with-
out flame detection may result in tripping of the
lockout switch, If this occurs, allow 2 minutes cool-
ing time, reset the switch and resume pilot signal
tests.

8. A test is required for non-detection of ignition
spark., For this test, manually shut off fuel to pilot
burner and leave fuel to main burner shut off,
Repeat step 4. Just after dial "1", with ignition
spark energized, withdraw AC line plug to stop
timer. The test voltmeter should now register zero.
Keep system energized in this state until lockout
switch trips, noting whether or not the flame relay
pulls in at any time during this interval, If it does,
steps must be taken to shield the spark from
scanner view or to reposition the scanner. If

scanner is repositioned, the entire pilot detection
check must be repeated.

9. Turn burner switch "off'", replace AC line plug,
return burner switch to "on", and let control re-
cycle normally,

10. Reopen manual fuel shutoff valve to pilot and
main burners.

11. As dial reaches position "2, watch for estab-
lishment of main flame. If flame is not established
within about 5 seconds, turn burner switch OFF,
then return to ON and allow control to recycle
normally for a new lighting trial.

NOTE: On an initial startingattempt, portions of fuel
lines may require "bleeding' time. It is better to
accomplish this with repeated short lighting-trial
periods with intervening purge periods than to risk
prolonged fuel introduction at a time when burner
adjustments have not been completed and the mini-
mum pilot test has not been conducted. Do not repeat
unsuccessful lighting attempts without rechecking
burner and pilot adjustments if lighting does not
occur within 5 seconds after fuel introduction is
verified.

12, When main flame is established, leave burner
on and let timer progress until ignition shuts off. If
main flame sighting is reasonably good, the flame
relay will stay energized, main flame will stay lit,
and the timer will stop at "dot" position. If flame
goes out due to instability without ignition, readjust
burner and repeat light-off procedure.

13. With step 12 completed and burner remaining
lit with timer at "dot" position, readjust burner as
necessary for correct flame size and optimum
combustion, then recheck for proper lighting. If
scanner is properly sighted, the DC voltmeter will
now register proper flame signal with pilot flame
only and with main flame only. Repeat scanner and
burner adjustments as necessary to obtain this
condition if it does not exist initially,

MINIMUM PILOT TEST

This test assures that the scanner will notdetect
flame too small to light off the main flame. It must
be made (a) on every new installation, (b) following
any change of scanner location or viewing angle,
and (c) following replacement of the scanner cellUV
detector tube,

14. Repeat step 4.. When the timer has slightly
passed dial "1" and the pilot is ignited, withdraw the
AC line plug to stop the timer,

15. Reduce the size of the pilot until the flame
relay is observed to drop out, then slowly increase
the size of pilot flame just to the point where the
flame relay pulls in. This is called minimum pilot.
(Note Figs. 9, 10, 11.)

16. Insert AC line plug. When timer reaches dial
position "2", watchfor main flame to light. CAUTION:
If main flame does not ignite in approximately the
same time as it did with normal full pilot flame,
immediately turn the burner switch OFF! Realign
the scanner sighting tube so that detection requires



detection requires a larger pilot flame and repeat
minimum pilot test. Repeat this process until main
flame lights reliably on several trials.

17. After minimum pilot test is completed, increase
pilot flame to normal size.

18. If it was necessary torealignscanner instep 17,
repeat all pilot and main flame checks.

FOR BURNER WITH SPARK IGNITION (NO PILOT)
CHECKING SCANNER VIEWING OF MAIN FLAME

1. Proceed according to steps 2 and 3 as outlined
previously.

2. Turn burner switch ON, Master relay will pull in
and timer will start,

3. As timer reaches dial position 1, watch for main
flame to be established. If flame is not established
by the time dial position "2" is reached, turn burner
switch OFF and then ON again and allow control to
recycle normally.

CAUTION: If fuel is observed to enter combustion
chamber and ignition does not occur at once, shut
burner switch OFF and check ignition. Do not repeat
ignition attempts unless a good spark canbe observed
in a position where the fuel will be readily ignited.

4. If burner ignites and burns properly, check for
suitable flame signal. If voltmeter registers satis-
factorily until ignition shuts off at dial position 3,
and then reading becomes inadequate readjustburner
to obtain stable flame both with and without ignition
on.

CHECKING PILOT FLAME FAILURE PROTECTION
1. Shut off the fuel to the pilot burner.
2. Start the control cycle,

3. After 63 seconds' purge period, the pilotassembly
will be energized.

4. Because no pilot flame is detected, the pilot
assembly will shut off after 7 seconds. The main
fuel valve will not be energized.

5. The programming timer will complete its cycle
during which time the lockout switch will trip,
effecting a safety lockout and actuating the alarm
(if used).

CHECKING MAIN FLAME FAILURE PROTECTION
1. Start the burner in the normal manner,

2. After the startup programming has been com-
pleted, shut off the main fuel supply.

3. Within 4 seconds after the flame fails, the main
fuel valve will close and after approximately 60
seconds the lockout switch will trip.

4, Following a 15-second post purge or spin-down
period, the blower motor will stop, and the alarm
will be actuated.

5. The lockout switch may be reset after allowing
the thermal element to cool for 2 minutes.
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i SERVICING

Troubles in UVP-2 System installations can be
readily isolated by following the approved procedure
in the sequence given below, Before beginning any
troubleshooting, however, make sure that:

1. Installation and wiring have been made in accord-
ance with instructions.

2. Chassis is securely plugged in and thumbscrews
tightened; AC line plug is in socket; lockout switch
is reset.

3. Make sure that voltage source to the control
(whether supplied directly from the line or from a
control circuit transformer) complies with the volt-
age and frequency ratings shown on page 1. NOTE:
60 cycle programming controls can be operated from
50 cycle supply if the voltage is within the range
specified for 60 cycles, but all program timings will
be increased by 20 percent, If a UVP-2 System is
operated from 50 cycle supply, the scanner must be
rated for 50 cycles; the standard 60 cycle scanner is
not suitable for operation on 50 cycles!

In the following tabulation, troubles appear within
boxes and possible causes are listed below the boxes.

CONDITION: Zero voltage between terminals 2 and 4.

Disconnect Switch Off.
Blown fuse,

Broken wire,
Incorrect wiring.

s

CONDITION: Zero voltage between terminals 4and3. |

1. Open limit switch circuit (Pressure, LWCO etc.)
2. Broken wire,
3. Incorrect wiring.

CONDITION: Master relay (RL1) does not pull in.

1. Timer not at dial zero position.

2. Lockout switch tripped.

3. RL1 armature may be mechanically stuck open.
4. Supply voltage is too low (see page 1 for rated
minimum).

5. Defective programming control; replace.

CONDITION: Master rélay pulls in but timer does
not start.

1. Contacts RL1-1, K6-1 or K4-2 are dirty or open.
2. Timer motor is mechanically bound; check by
rotating timer dial.

3. Defective programming control; replace.

CONDITION: Programming timer starts., Blower

Motor does not start.

Insufficient voltage between Terminals 2 and 8.
Blown motor fuse.

Motor Starter overloads tripped.

Burner motor incorrectly wired.

Defective motor or starter,

el e

CONDITION: Timer stops between 20 and 40 seconds
after dial zero.

1. Purge interlock circuit (8-W) open.

CONDITION: Timer stops when "X'" appears in timer
window,

1. Starting interlock circuit (W-B) open.

2. Flame relay (RL2) holds in due to residual flame
in combustion chamber.

3. Defective programming control,

4, Defective tube in scanner.

CONDITION: RL1 drops out prior to timer dial
position "2",

1. Momentary or sustained opening of limit circuit
(4-3).

2. Running interlock circuit (3-R) open.

3. Contacts K1~2 or RL1-3 dirty or open.

4. Lockout switch heater open.

5. Lockout switch tripped.

CONDITION: Modulator motor does not drive to-
ward closed-damper position at about
35 seconds.

Modulator motor not powered.

Linkage jammed.

Incorrect or faulty wiring.

Contacts RL1-5, K7-2, K8-2 dirty or open,
Defective modulator equipment,

Rl s

CONDITION: Timer dial reaches position '""1", Pilot
flame is not established.

1. Insufficient voltage between Terminals 2 and 1 or
5 or 6.

2, Contacts RL1-4, K3-2, K3-3, K4-1, K5-1 or K7-3
dirty or open.

Defective gas valve,

Defective ignition transformer or electrode.
Improper electrode setting.

Plugged pilot burner.

Insufficient gas pressure,

Improper pilot burner adjustment.

Ignition assembly incorrectly wired,

_:opoqcam»hw

CONDITION: Flame relay (RL2) does not pull inwhen
pilot flame lights.

1. Pilot flame too small. Make sure gas pressure is not
less than that specified for the pilot burner.

2. Scanner sight tube obstructed or scanner lens dirty.
3. Scanner sighting is incorrect.

4, Scanner is incorrectly wired — correct connection
is to terminals 14 and 15.

5. Flame relay is mechanically bound.

6. Defective Scanner.

7. Defective control,

CONDITION: Modulator motor does not drive toward
open~damper position.

CONDITION: Timer dial reaches position 2", Main
fuel valve stays shut.

Modulator motor not powered.

Linkage jammed.

Incorrect wiring.

Contacts RL1-5, K7-2, K8-1 dirty or open.
Contacts RL1-6 do not open.

Defective modulator equipment.

DWW

Insufficient voltage between Terminals 2 and 7.
Contacts RL2-4, K5-1 or K1-1 dirty or open.
Defective valve,

Incorrect wiring,

Pilot flame not detected,
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