THE R4140Y FLAME SAFEGUARD PROGRAM-
MER PROVIDES FLAMEOUT PROTECTION PLUS
AUTOMATIC SEQUENCING OF THE BURNER
MOTOR, IGNITION, PILOT VALVE, AND MAIN
FUEL VALVE(S) FOR COMMERCIAL AND IN-
DUSTRIAL GAS, OIL, COAL, OR COMBINATION
BURNERS.

0O Approval: Underwriters Laboratories Inc. listed or
component recognized. Factory Mutual approved for
automatic fired burners.

0O The R4140Y functionally replaces R4795A or D
for most applications.

O Separate models provide 7, 30, 60, or 90 second
prepurge time.

Every model provides Intermittent Pilot.

O Includes terminals for connection of an airflow
switch to prove airflow from the beginning of the pre-
purge pericd all the way through the run period.

O Safe start check before and during prepurge. If a
flame (or a condition simulating a flame) is detected
before or at startup, the programmer cannot be
started; if it isdetected during prepurge, ignition trials
cannot be started and the programmer will recycle.

O Safety shutdown will occur on failure to ignite the
pilot or 1st stage oil burner, or on loss of flame during
the run period.

QO On safety shutdown, the lockout switch will trip;
it must be manually reset to restore operation.

O Solid state, color-coded, plug-in flame signal
amplifier capability includes 3 standard models for
use with rectification, infrared, or ultraviolet flame
detectors; 1 Dynamic Self Check model for use with
rectifying flame rods, rectifying photocells, or C7012A
or C Purple Peeper Ultraviolet Flame Detectors; and
1 Dynamic Ampli-Check model for use with infrared
(lead sulfide) flame detectors.

Q A Dynamic Self Check or Dynamic Ampli-Check
flame signal amplifier will test all of its own electronic
components many times a minute during burner oper-
ation, and will shut down the bumer if the amplifier
fails.

O Recommended minimum flame signal (in micro-
amps) is stamped on each amplifier.

0 Meter jack, located on amplifier, provides means
of plugging in microammeter to measure flame signal
with system in operation.

O All relays are visible and labeled.

O Programmer plugs into standard QS520A Wiring
Subbase.

O Alarm terminal is available to operate an external
line voltage alarm on safety shutdown.
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trols—‘flame safegua' proteotxon and Sequencmg ‘con- -

TABLE I—MODELS AVAILABLE

trols for use on dgas, 011 coal, or combination burners.
See Table I for models avaxlable

" FLAME-ESTABLISHING
PREPURGE (sscouos) 7 PERIOD (m,

: 7" L 1o,-.
R4140Y1021 | B ‘30 ‘.1‘o*~,.5 &
R4140Y1039. |3/ 30 T B e

BE_R4140Y1047 |, 60 400
R4140Y1054 . 60 4

9?@ R4140Y1062 90 10"
R4140Y1070 - 90 4

aHeavy duty, metal cover wnh‘ reset button for ‘outside’ ‘panel mounting.
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(continued on page 3)
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‘ MAXIMUM
Airflow Switch—Contacts must close when airflow is TYPICAL
proven to start programmer sequence. Contacts TERMINAL LOAD RATING AT
‘ must stay closed (airflow must remain proven) 120 Vac, 69 Hz
through prepurge, ignition trials, and the run 4.5 amp ignition &
period. If contacts open, burner motor, ignition Ignition 50 VA pilot duty
transformer, and fuel valve terminals are de-ener- 8 OR
gized, and programmer recycles. Transformer | , o amp ignition &
75 VA pilot duty
250 VA pilot duty
tntermittent OR
- Pilot Valve or | 65 VA pilot duty
6 . .
I1stStage | in parallel with
SAFETY FEATURES: Qil Valve motorized valve or
valves using a total
Safe Start Check-for the presence of a flame (or a Main Gas | of 1150 VA tocked
condition simulating a flame), provided before and Valve or rotor {inrush), 460
during prepurge..If the flame relay 2K is pulled in 2nd Stage | VA to open, and
at startup, the programmer cannot be started. If Qil Valve 250 VA to hold
» the flame relay 2K pullsin during prepurge, ignition 7 {Solenoid/ OR
0 trialslcannot be started. Instead, the timer will Motorized/ | Motorized valvels)
complete its revolution. If the flame relay has 0 "
droppt_ad out by the end of the cycle, the program- D;:;;h;zgnr;\) ::gg :/ At olt:::k:;
mer will start its sequence., Valve if rotor {inrush), 600
required VA to open, and..
250 VA to hold
Safety Shutdown-—Ignition transformer and all fuel . 9.8 amp full load,
valves are de-energized. The lockout switch trips 8 Burner Motor | 58.8 amp locked
and locks out the programmer. If used, the external rotor (inrush)
. alarm is energized. The lockout switch must be ) 120 V Alarm | 76 VA pilot duty
manually reset to restart the system,

INTERLOCK CIRCUIT:

Safety Shutdown Occurs on—

1. Failure to ignite the pilot or 1st stage oil burner
2. Loss of flame during the run period.

Flame Failure Response Time—2 to 4 seconds.

Lockout Switch Timing—30 seconds (nominal).

TABLE II-TERMINAL RATINGS

pilot duty rating.

NOTE: Allowable inrush can be up to 10 times the -

- EXAMPLE—Pilot duty rating = 50 VA,

At 120 V, running current is

S0, =042 A

120

Maximum allowable inrush is
10 times 0.42=42 A

TABLE III-INTERLOCK RATINGS

REQUIREMENTS

Must be able to carry and
break current to:
Burner motor, ignition trans-
former, and pilot valve {or
1st stage oil valve), simul-
Limits, Burner Control-| taneously. Also, burner mo-
ler, and Airflow Switch| tor, pilot valve {or 1st stage
oil valve), and main gas valve
{or 2nd stage oil valve),
simultanéouslv.

INTERLOCKS

ELECTRICAL RATINGS:

Voltage and Frequency-120 Vac (102 V minimum
to 132 V maximum), 50/60 Hz.
NOTE: Use of a 50 Hz power supply will lengthen
the sequence timings by a factor of 1.2.
Power Consumption (with no loads connected to the
output terminals)-13 W maximum.
Maximum Total Connected Load—-2000 VA.
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AMBIENT OPERATING TEMPERATURE RATINGS:
Minimum-—-minus 40 F [minus 40 C].
Maximum -

PROGRAMMER MOUNTING POSITION

STANDARD VERTICAL
(with handle up)

ANY OTHER

+150 F (+66 C].

+135 F [+57 C]

STORAGE TEMPERATURE RATINGS: minus 60 F
to plus 150 F [minus 51 C to plus 66 C].

MOUNTING: 3-sided Q520A1089 Wiring Subbase, or
4-sided Q520A1121 Wiring Subbase; both have 20
knife-blade contacts (order subbase separately).

DIMENSIONS: See Figs. 1 and 2.

WEIGHT (without plug-in flame signal amplifier)::‘
heavy duty, metal cover—71b [3.18 kq].

RECOMMENDED LIMITS: L404A; L604A,L; L4006A;;
C,E; LA008A,E,F; L6C06A,B-These controllers havg
been tested by Underwriters Laboratories Inc.
breaking loads only, at 120V ac, for the total r
of 9.8 amps full load, plus 360 VA ignition,

250 VA pilot duty.

FLAME DETECTION SYSTEM (order separately): Pluq: 9
in Flame Signal Amplifier and matching Flame
Detector; see Table 1V.

TABLE IV-FLAME DETECTION SYSTEMS

PLUG-IN FLAME SIGNAL AMPLIFIERS APPLICABLE FLAME DETECTORS
SELF- FLAME FAILURE
TYPE COLOR CHECKING MODEL RESPONSE TIME FUEL TYPE MODELS :
Holdersb: C7004, C7007
Rectifying C7011. -
No R7247A Gas Flame Complete Assemblies:
Rods C7005, C7008, C7009
epr s . Q179.
Rectification| Green 7 2 t0 4 sec o Rectifying 7003, 7010,
DYNAMIC , Photocells€ C7013, C7014,
SELF R72478 Gas, Ultraviolet
CHECKa 0il, (Purple C7012A or C.
Coal Peeper)
N R7248A
=N :M' S 7248 Gas, Infrared
Infrared Red AMPLI- |R72488 2to 4 sec é)l',l (|e.ad C7015.
CHECKa 0al sulfide)
Ultraviolet |Purple | No  [R7249A|  2to 4 sec Gas, | Ultraviolet | 9057 7035,
Oil (Minipeeper)

aCircuitry tests the flame signal amplifier many times a minute during burner operation and shuts down the burne

the amplifier fails.
bOrder flame rod separately; see instruction sheet for the holder.
€Use Honeywell 38316 Photocell only.
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APPROVALS:
UNDERWRITERS LABORATORIES INC LISTED.-
Models with 30, 60, or.90 second prepirge times;
File No. MP268, Guide No. MCCZ.
UNDERWRITERS LABORATORIES INC. COMPO-
NENT RECOGNIZED-Modéls ‘with : 7 second
prepurge time; File No. MP268, Guide No. MCCZ2.
INDUSTRIAL RISK INSURERS (formerly F.I.A.)-
Approvable.
FACTORY MUTUAL APPROVED: Report
No. JIOE4AGAF.
ACCESSORIES:
1. W136A Test Meter (includes 117053 Meter
Connector Plug).

2. 117053 Meter Connector Plug (for older W136A
models).

3. 123514A Flame Simulator (for use with R7247A
Rectification Amplifiers).

4. 123514B Flame Simulator (for use wnh R7249A
Ultraviolet Amplifiers).

5. Q624A Solid State Spark Generator; prevents
detection of ignition spark when properly applied with
flame detection systems using C7027 or C7035
Minipeeper Ultraviolet Flame Detectors. For use only
with gas pilots.

6. FSP5004 Tester; provides a quick operational
check of most R4140 Flame Safeguard Programmmg
Controls.
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The schematic below shows all contacts in the standby position (zero seconds). The opening and closing times are

given in the table below the schematic. Refer to Fig. 4, the Timer Sequence Chart, and Table V, Step-By-Step Operation,
on the facing page.

SCHEMATIC FOR R4140Y PROGRAMMERS 120V, 60 Mz
WITH 7 SECOND PREPURGH . POWER SUPPLY
O—QPENING TIME INTERNAL ™= == === EXTERNAL 3 1
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CONTACT TIMINGS CONTACT TIMINGS
TIMER CONTACT {SECONDS) TIMER CONTACT {SECONDS)
NUMBER R4TA0V1P05 | RAT40Y 1013 NUMBER RATACY1GaS | RAI40VIOI3
(1/9.5) (2/4) 1719.5) {13
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£\ PROVIDE DISCONNECT MEANS AND OVERLOAD PROTECTION AS REGUIRED.
O-OPENING TIME. C—CLOSING TIME. UNDERLINE DENOTES SNAP ACTION:
“A™ CONTACTS SNAP CLOSED; "B CONTACTS SNAP OPEN,
2\ NUMBERS IN PARENTHESES INDICATE “PREPURGE" (FLAME.ESTABLISH. -
ING PERIOD,” IN SECONDS.

FIG. 3-SIMPLIFIED SCHEMATIC DIAGRAM OF THE R4140Y1005 AND R4140Y1013 PROGRAMMERS {(WITH
7 SECOND PREPURGE).




TIMER SEQURNCE FOR R41430Y PROGRAMMERS WITH 7 SECOND PREPUROR

TIMER SECONDS @ L

23.% 30

PREPURGE «

BURNER MOTCR (B)

1GHITioN

TRANSFORMER
PILOT VALVE OR
1ST STAGE OIL VALVE

TRIAL FOR PILOT
OR I1ST STAGE OIL

MAIN GAS VALVE OR

2ND STAGE 0L, vALVE @

®

IGNITION TRIALS —ee—em—tde— RESE T

/N 45£cONDS ON R4140¥1013; 10 SECONDS ON R414OVIDTS. -
A\ 17 SECONDS ON Ra140Y1013; 21.25 SECONDS OM R4140Y1605.
TIMER STOPS AT 23.5 SECONDS FOR THE RUN PERIOD WITH THE

BURNER FIRING,

o RUN
PERIOD

(137

FIG. 4-TIMER SEQUENCE CHART FOR THE R4140Y1005 AND R4140Y1013 PROGRAMMERS.

TABLE V-STEP-BY-STEP OPERATION OF R4140Y PROGRAMMERS WITH 7 SECOND PREPURGE

TIMER TIMER SECONDS
CONTACT R4140Y1005 | R4140Y1013 OPERATION
ACTION (7/10)a (7/4)3
Burner controller 0 0 Burner motor {terminal 8) is energized (through M3B). Relay 1K
contacts close pulls in (through M3B, 2K2, LS HTR, and LS2).
Airflow switch 0 0 Timer motor is energized {through airlow switch, 1K3, 1K1, and
contacts close M6B). Prepurge begins.
MGA closes 1.75 1.75 Bypasses airflow switch until M3B opens. Timer motor is now
energized through M3B, M6A, 1K1, and M5B. ’
M3B opens 4 4 Relay 1K cannot pull in after this time. Airflow switch contacts
must stay closed during prepurge, ignition trials, and the run
period, or relay 1K will drop out; the burner motor (terminal 8),
ignition transformer (terminal 5), and fuel valves (terminals 6
and 7) will be de-energized; and the programmer will recycle.
M3A closes 4 4 Lockout switch heater (LS HTR) starts heating (through M3A
and 2K2).
MB5A closes and 4.5 4.5 Timer motor is now energlzed through M18 and MBGA.
M5B opens
Ma4A closes 7 7 ignition trials start. Ignition transformer (terminal 5) and pilot
valve or 1st stage oil valve {terminal 6) are energized (through
airflow switch, 1K3, M4A, and M2B). When a flame is detected,
relay 2K pulls in, 2K2 opens, and the LS HTR stops heating;
2K1 and 2K3 close.
M4A opens 16.5 1 Flame-establishing period ends. A flame must be detected by
this time (2K pulled in and 2K1 closed) or ignition transformer
(terminal 5) and pilot valve or 1st stage oil valve {terminal 6)
will be de-energized, and safety shutdown will occur.
M?7B opens 17 11 Prevents relay 2K from pulling in after this time.
M2B opens and 21,25 17 Ignition transformer (terminal 6) is de-energized. Main gas valve
M2A closes or 2nd stage oil valve {terminal 7) is energized.
MBA opens 23.5 23.5 Timer stops with the system in the “run’ condition.
Burner controller 23.5+ 23.5+ End of run period; operating set point has been reached. Burner
contacts open motor (terminal 8) and fuel valves {terminals 6 and 7) are dé-
energized. Relay 1K drops out; 1K2 closes, startlng ‘the timer
maotar, ]
M1B opens 30 30 Timer motor is de-energized; timer stops in standby position
{zero seconds). End of operational cycle.

aNumbers in parentheses indicate “Prepurge/Flame-Establishing Period,” in seconds.
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The schematic below shows all contacts in the standby position (zero seconds). The opening and closing times are.
given in the table below the schematic. Refer to Fig. 6 and Table VI on the facing page.

SCHEMATIC FOR RA140Y PROGRAMMER! 4 120V, 60 Hz A
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FIG. 5-SIMPLIFIED SCHEMATIC DIAGRAM OF THE R4140Y1021, R4140Y1039, R4140Y1047, R4140Y105§t 7
R4140Y1062, AND R4140Y1070 PROGRAMMERS (with 30, 60, or 80 second prepurge).
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FIG. 6-TIMER SEQUENCE CHART FOR, THE R4140Y1021 R4140Y1039 R4140Y1047 R4140Y1054

R4140Y1062, AND R4140Y1070 PROGRAMMERS.

TABLE VI-STEP-BY-STEP OPERATION OF R4140Y PROGRAMMERS WITH 30, 60, OR 90 SECOND PREPURGE

TIMER n414;y4§'::::?u':::faens
c::;g? 1021 | 1039 | 1047 | 1054 | 1062 | 1070 OPERATION
{30/10)2| (30/4)@ | {60/10)a |.(60/4)a [{80/10)2} (90/4)a
‘Burner controller | 0 0 o .| o 0 0 Burner motor (termmal 8} is energized (through M38B).
contacts close Relay 1K pulls in’ tthrough M3B 2K2 LS HTR,
. - . ‘and LS2), - ° -
A-rflow swuch o 0 0 [+] 0 0 Timer motor is energized- hhrough airflow swm:h 1 K3
contacts close ) ) ‘ 1K1, and M5B). Prepurge begins.
M6A closes - Y A 7 8 8 B 8- .| Bypassesairflow switch:untit M3B opens: Tl‘ imer, motor,
R .| is .now:energized through: M38, M6A; 1K1 and M5B,
M38 opens’- 10 10 1.5 115 1185 |- 11,8 Relav 1K cannot pull in after this:tima. Airflow:switch’
- ~:contacts must stay closed- during prepurge, ignition
trials, and the run pericd, or relay 1K will drop out;
the burner motor {(terminal 8), ignition transformer,
. (terminal 5), and fuel valves. {terminals:6 and 7) will
ba_de-energized; and_the programmer - will -recycle.
MBA closes. and | 10 o300 p 200 +]...20 ;20 Timer motor is now senergized through M1B and MSA.
M5B opens- X - IR : L ' ‘
M3A closes 27285 | 275 - 878 |- 83 86 Lockout switch heater (LS HTR) starts heating
{through M3A and 2K2).
MA4A closes 30 30 60 60 87 90 Ignmon trials start. Ignition transformer {terminal 5)
) ‘ and pilot valve or 1st stage oil valve (terminal ‘6) are
‘energized (through airflow switch, 1K3, M7B, M4A, and
M2B).-When: a fleme is- detected, relay 2K pulls in,
- 2K2 opens, and 'the: LS HTR stops healmg, 2K 1 and
- . 2K3 close. -
M78 opens - 40 .34 70 64 96 94 Flame-establishing period ends. A flame must be
’ detected by this time (2K pulled in and 2K1 closed} or
ignition transformer (terminal 5) and.pilot, valve or
1st stage oil valve {(terminal 6) will be de-energ:zed
: el s and safety shutdown will cccur. , ..
MBB opens 40 R34 70 - es 97 94 Prevents relay 2K from pulling in after thas ume
M2B opens and 485 - 395 .- 765 |- 69.5 100.5 "99 | ignition transtormer (terminal 5) is de-gnergized. Main
M2A closes ST B | gas valve or 2nd stage’ 6il‘§afve (rerminal 7Vis énergized.
MBA opens 76 . 76.. ;105 - 105 105.5 105 Timer stops’ with the 'system in the “run’ condition.,
Burner controlier 76+, 76+ 106+ 105+ 108.5+| 105+ End of run period; operating set point has been reached.
contacts open Burner motor (terminal 8) and fue!l valves (tesminals
6 and .7} are de-energized. Relay 1K drops out; 1K2
) closes, starting the timer motor.
M18B opens 90 g0 120 120 120 120 Timer motor is de-anergized; timer stops in standbv
' ' position (zero seconds). End of operauonal cycle.
9Numbers in parentheses indicate ""Prepurge/Flame-Establishing Period,” in seconds. BB IR
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WHEN INSTALLING THIS PRODUCT ...

1. Read these instructions carefully. Failure to
follow them could damage the product or cause a
hazardous condition.

2. Check the ratings given in the instructions and on
the product to make sure the product is suitable for your
application,

3. Installer must be a trained, experienced, flame
safeguard control technician.

4. After installation is complete, check out product
operation as provided in these instructions.

installation to prevent electrical shock and
equipment damage.

2. All wiring must comply with all applicable local

electrical codes, ordinances, and requlations.

- All wiring must be NEC Class 1 (line voltage).

. Loads connected to the control terminals must

not exceed those listed on the R4140 label or
in the SPECIFICATIONS section.

5. Limits and interlocks must be rated to carry
and break current to the ignition transformer,
pilot valve, and main fuel valve(s) simulta-
neously.

6. All external timers must be listed or component
recognized by authorities having jurisdiction,
for the specific purpose for which they are used.

o= n

IMPORTANT
For on-off gas-fired systems, some authorities
having jurisdiction prohibit the wiring of any limit
or operating contacts in series betwéen the flame
safequard control and the main fuel valve(s).

Use applicable installation instructions provided by
the burner manufacturer in addition to the correspond-
ing instructions given here. Before putting the system
into service, check out the installation using the proce-
dures in the CHECKOUT section of this sheet, and any
others stipulated by the burner manufacturer.

" LOCATION

TEMPERATURE ‘

Install the R4140 where the surrounding temperatures
will remain within the Ambient Operating Temperature
Ratings in the SPECIFICATIONS section.

HUMIDITY

Install the R4140 where the relative humidity never
reaches the saturation point. Condensation of moisture
on the R4140 may cause enough leakage to short the
flame signal to ground and thus prevent the burner from
starting.

CAUTION R
1. Disconnect power supply before beginning :

10

VIBRATION

Do not install the R4140 where it could be subject

to extreme vibration. Vibration shortens the life of the
electronic components.

WEATHER

The R4140 is not designed to be weathertight. If it
is installed outdoors, it must be protected.

MOUNTING THE WIRING SUBBASE
See Figs. 1 and 2 for installation dimensions.

1. The subbase can be mounted in any position ex-
cept horizontally with the knife-blade contacts pointing
down. The standard vertical position (shown in Fig. 8)
is recommended. Any other position decreases the maxi-
mum ambient temperature rating.

2. Select the location on a wall or instrument panel.
(The Q520A Subbase may be mounted directly in the
customer’s cabinet.) Be sure to allow clearances for
servicing and for removal of the R4140.

IMPORTANT
Do not mount the wiring subbase horizontally
with the knife-blade contacts pointing down.

3. For surface mounting, use the back of the subbase
as a template to mark the 4 screw locations. Drill the
pilot holes.

4. Insert the mounting screws and tighten them
securely.

WIRING TO SUBBASE (FIG. 7)

Make sure the wiring to terminal 7 does not
touch any other terminal, especially terminal 8.

1. All wiring must comply with all applicable elec-
trical codes, ordinances, and regulations. Use NEC Class 1
(line voltage) wiring.

2. For normal installations, use moisture-resistant
No. 14 wire suitable for at least 194 F [90 C].

3. For high temperature installations, use moisture-
resistant No. 14 wire, selected for a temperature rating
above the maximum operating temperature, for all but
the ignition and flame detector *F" leadwires.

a. For the ignition, use Honeywell. .
R1061012 Ignition Cable or ‘équival
wire is rated at 350 F [177 C] :
duty, and up to 500 F [ 260 C] for/intarmits
use. It has been tested to 25,000 vol

b. For the flame detector “F" léa ;
Honeywell Spec. No. R1298020 or equivalent.
(This wire is rated up to 400 F [204 C] fo
continuous duty. It is tested for operation'up:
to 600 volts and breakdown up to 7500 volts.)"




IMPORTANT:

Do not run high voltage 1gnmon transformer wires
in the same conduit with the flamie detector wiring.

4. For ignition installations in a contaminating
environment, use Honeywell Spec. No. R1239001 High
Tension- Ignition Cable or equivalent. (This wire is very
resistant to severe conditions of cil, heat, and corona,
and is tested to withstand high voltages up to 25,000
volts RMS in a salt bath for 1 minute without breakdown.
It is rated at 200 F [93 C] for continuous duty, and up
to 350 F [177 C] for intermittent use.)

5. Refer to Fig. 7 for typical field wiring connections.
Follow the burner manufacturer’s wiring diagram if
provided.

6. Make sure the loads do not exceed the terminal
ratings. Refer to the label on the R4140 or to the
Terminal Ratings in the SPECIFICATIONS section.

7. Check the power supply circuit. The voltage and
frequency must match those of the R4140. Do not con-
nect the R4140 to a circuit which is subject to line

voltage variations, such as would occur with on-off
smtchmg of heavy loads. A separate power: supply
circuit may be required for the flame safeguard control.
Add required disconnect means and overload protection. .
8. Check all wiring circuits and complete the'STATIC
CHECKOUT (Table VII) before installing the R4140.

INSTALLING THE FLAME DETECTOR

Proper flame detector installation is the basis of a
safe and reliable flame safeguard installation. Refer to
the instructions packed with the flame detector and to
the burner manufacturer's instructions. Follow the
instructions carefully to make the best possible applica-
tion of the flame detector.

Keep the flame signal leadwires from the flame
detector to the wiring subbase as short as possible.
Capacitance increases with leadwire length, reducing the
signal strength. The maximum permissible leadwire
length depends on the type of flame detector, leadwire,
and conduit. The ultimate limiting factor in flame
signal leadwire length is the signal current. Refer to
Table VIII in the CHECKOQUT section.

R4140Y WIRING DIAGRAM

O,

BURNER i
: conTroLLER ] LIMITS

AIRFLOW
SWITCH

IGNITION
[™]  TRANSFORMER

PILOT VALVE
OR

®
1

1STSTAGE OIL VALVE

A\
WIRING SUBBASE

TERMINAL STRIP (4)

0 0 0 | O

\
\

r‘

APROVIDE DISCONNEC'I' MEANS AND OVERLOAD PROTECTION AS
REQUIR

A USE ALL NEC CLASS § WIRING.
A REFER TO SPECIFICATIONS SECTION FOR RECOMMENDED LIMITS.
A IMMEDIATE GPENING OIL VALVE, V40468,

A OPTIONAL DELAYED OPENING OIL VALVE, VAG46A, OR V40458 WITH
ST70A ELECTRONIC TIME DELAY.

Vs e o s e e . e T -

|
120V, 60 Mz e L1 {HOT) -o\o-- l_
POWER ——— — t—
SUPPLY A "2 \C
. MASTER '
SWITCH

A FOR THE C7015A INFRARED (LEAD SULFIDE) FLAME OETECTOR, E{THER

MAIN GAS VALVE
- OR .@
2ND STAGE OIL VALVE .

BURNER
MOTOR 8

® 6

®

RECTIFYING FLAME
ROD, RECTIFYING
PHOTOCELL, OR INFRA.
RED (LEAD SULFIDE)
FLAME DETECTOR -

OR

C7027A OR C7035A
ULTRAVIOLET
FLAME DETECTOR

e
OR
—

C7012A0RC

ULTRAVIOLET
FLAME DETECTOR

BLUE
—

LEADWIRE MAY BE CONNECTED TO THE F TERMINAL. RUN THE C7015A
LEADWIRES ALONE IN CONDUIT AtL THE WAY TO THE WIRING SUBBASE
AND GROUND THE CONDUIT AT THE SUBBASE. (FOR OETAILS, REFER 10
THE CT015A INSTRUCTION SHEET, FORM 60-2308 ) ol

FIG. 7-SAMPLE BLOCK DIAGRAM OF FIELD WIRING FOR THE R4140Y PROGRAMMERS.
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STATIC CHECKOUT (Table Vi)

CAUTION

1. Use utmost care while performing these tests;
line voltage is present on most subbase terminals
when power is on.

2. Open the master switch before installing or
removing a test jumper.

3. Besure toremove the test jumper after complet-
ing each test before continuing to the next test.

4. Replace all external devices not operating
properly. Do not bypass external devices.

5. Close all manual fuel shutoff valves before

starting these tests.

After checking all wiring circuits, perform this
checkout before installing the programmer on the sub-
base. These tests ensure that the Q520A Wiring Subbase
is wired correctly, and that the external controllers,

limits, interlocks, actuators, valves, transformers, motors, -

and other devices are operating properly.

EQUIPMENT REQUIRED

1. Voltmeter (W136A or equivalent)-set on O to
300 Vac scale.

2. Jumper wire—No. 14 wire, insulated, 12 in. [304.8
mm] long, with alligator clips at both ends.

GENERAL INSTRUCTIONS

1. Perform all tests in Table VII below, in the order
listed.

2. Make sure all manual fuel shutoff valves are closed.

3. Raise the set point of the burner controller to
simulate a call for heat.

4. For each test, open the master switch and install
the jumper wire between the subbase wiring terminals
listed under TEST JUMPER.

5. Close the master switch before observing operation.

6. Read the voltage between the subbase wiring
terminals listed under VOLTMETER.,

7. If there is no voltage or operation is abnormal,
check the circuits and external devices as described
in the last column.

8. Check all wiring in the circuits for correct connec-
tions, tight terminal screws, correct wire, and proper
wiring techniques. Replace all worn or incorrectly sized
wires.

9. Replace faulty controllers, limits, interlocks,
actuators, valves, transformers, motors, and other de-
vices, as required.

10. Normal operation must be obtained for each re-
quired test before continuing the checkout.

11. Be sure to remove the test jumper after completing
each test before continuing to the next test.

TABLE VII-STATIC TESTS OF EXTERNAL DEVICES

TEST TEST VOLT-
NO. JUMPER METER

NORMAL OPERATION

IF OPERATION 1S ABNORMAL,
CHECK THE ITEMS LISTED BELOW

CAUTION

Make ;ure' all manual fuel shutoff valves are closed.

1 None L1-12

Line voltage at terminal L1,

1. Master switch is closed.

2. Power is connected to the master switch.

3. Overload protection (fuse, circuit break-
er, etc.) has not opened the power
line,

2 None 4-L2

Line voltage at terminal 4.

IMPORTANT
Low fuel pressure limits, if used,
could be open. Bypass them with
jumpers for the rest of the Static
Tests (if required).

1. Limits are closed. If open, deter-
mine causel(s) and correct the condi-
tion(s).

2. Burner controller contacts are closed
{call for heat).

3 L1-8 3-L2
starts.

_  VIARNING

////////////////////////

2. Line voltage at terminal 3 with-

in 12 seconds.

1. Burner motor (fan or blower) 1. Burner motor circuit:

a. Manual switch of burner motor is

closed.

b. Burner motor power supply, overload
protection, and starter are okay.

c. Burner motor is okay.

2. Airflow switch is closed.

_

Make sure all manual fuel shutoff valves are closed.

PRV P N
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{Table VI, continued)

- TEST TEST. VOLT- IF OPERATION IS, ABNORMAL,:
NO. JUMPER METER NORMAL OPERATION CHECK THE ITEMS LISTED BELOW
4 L5 - Ignition spark. 1. Watch for spark or listen for buzz.
‘ : a. ignition electrodes are clean.
b. Ignition transformer is okay.
5 B S LK - I - Automatic pilot valve or 1st stage 1. Listen for click or fesl head of valve
) R oil valve opens. for activation. ‘
) a. Actuator (if used) is okay.
b. Valve is akay.
_ //W‘“‘"““ _
Mpl}_iz@s"’m‘e all manual fuel shutoff valves are closed.
6 I R S 2 Automatic main gas valve or 2nd 1. Listen for and observa operation of the
1 stage oil valve opens. main fuel valve and actuator.
. N - 2. Valve and actuator are okay.
7 - L1-8 - Alarm (nf used) turns on. 1. Alarm is okay.

—

K CAUTHON

" Upon completing .these tests, open the master switch

and remove all test jumpers from the subbase terminals.
Also remove bypass jumpers from the low fuel pressure

timits {if used).

INSTALLING THE PROGRAMMER (Fig. 8)

1. Open the master switch.

2. Make sure no subbase wiring is projecting out
beyond the terminal blocks. Tuck wiring in against
the back of the subbase so it does not interfere with
the contacts.

3. Grasp the handle of the programmer chassis and
engage the chassis hinge brackets with the pivot pins at
the bottom of the subbase.

4. Swing the chassis inward until the sprmg con-
nectors engage the knife-blade contacts. Push in until
the contacts are fully engaged.

5. Tighten the chassis retaining screw securely.

. CHASSIS
SPRING RETAINING

CONNECTORS,

KNIFE-BLADE
CONTACTS (20}

WIRING

- -SUBBASE PROGRAMMER
CHASS1S

HINGE -
BRACKET (2)

PIVOTPIN (2)! .

RO 1 TV 3

FIG. 8—~MOUNTING THE PROGRAMMER ON THE
SUBBASE.
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REMOVING THE PROGRAMMER

1. Open the master switch.

2. Loosen the chassis retaining screw.

3. Pull outward on the handle.

4. Disengage the chassis hinge brackets from the
subbase pivot pins.

REMOVING AND REPLACING THE
RELAY/TIMER COVER (FIG. 9)

Y CAUTION

If the programmer is mounted on the subbase,
open the master switch before removing or re-
placing the relay/timer cover.

The relay/timer cover must be removed to install a
plug-in flame signal amplifier, to observe relay and timer
operation, or to inspect contacts. ‘ ‘

REMOVING THE COVER

1, Grasp the relay/timer cover and squeeze untﬂ
the V-notch on the cover slides free of the stud on the
handle.

"2. Rotate the cover down and out to disengage the
2 tabs from the slot in the bottom of the programmer
chassis.

3. Pull the cover out.

REPLACING THE COVER

1. Insert the 2 tabs on the bottom-of the “cover
between the timer and the programmaer;chassis and en-
gage them with the slot in the bottom of the chassis.
Make sure the tabs are not jammed in the slot.

2. Rotate the cover up and in so the V-notch’ slides
along the stud on the handle. If the cover does not rotate
easily, the tabs are jammed. .

(continued on next page)

60-2480-1



3. Make sure the spring clip on the cover fits over
the plug-in amplifier.

4. Push'in on the cover until the V-notch snaps into
place on the stud.

HANDLE

V-NOTCH

ON COVER
SPRING CLIP

ON COVER

PLUG-IN
AMPLIFIER

STUD ON
HANDLE

BOTTOM OF
PRCGRAMMER
CHASSIS

TIMER

SLOT IN

CHASSIS | 1ags (2)

ON COVER

RELAY/TIMER
COVER

2282

FIG. 9—-REMOVING AND REPLACING THE RELAY/
TIMER COVER.

INSTALLING A PLUG-IN FLAME
SIGNAL AMPLIFIER (Fig. 10)

1. Remove the relay/timer cover.

2. Make sure the amplifier nameplate is on the out-
side. Then align the circuit board with the keyed re-
* ceptacle on the programmer.

NOTE: If you are installing a small amplifier, align its
ends with the 2 scribe marks alongside the receptacle
on the programmer.

3. Push in the amplifier until the circuit board is
fully inserted into the receptacle.

4. Make sure the amplifier is firmly in place; then
replace the relay/timer cover. Make sure the spring clip
on the cover fits over the amplifier.

NOTE: For further information about self-checking
amplifiefs, refer to the R7247B instruction sheet,
form 60-2358, or to the R7248B instruction sheet,
form 60-2357, packed with the amplifier.

14

SMALL AMPLIFIER

AMPLIFIER

NAMEPLATE

4 TIMER
CIRCUIT

BOARD
KEYED
ALIGNMENT RECEPTACLE
SCRIBE MARKS
FOR SMALL PROGRAMMER

AMPLIFIER CHASSIS 782

LARGE AMPLIFIER

NAMEPLATE

CIRCUIT
BOARD

PROGRAMMER
© CHASSIS

$841A

FIG. 10—-INSTALLING A PLUG-IN FLAME SIGNAL
AMPLIFIER.
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Do not allow fuel to accumulate in the combustion
chamber. If fuel is allowed to enter the chamber
for longer than a few seconds without igniting,
an explosive mixture could result. Do not exceed
the normal lightoff time specified by the burner
manufacturer; close the manual fuel shutoff valves
if the flame is not burning at the end of the
specified time.

CAUTION
"1, Use utmost care while testing the programmer;
line voltage is present on most contacts when
power is on.

2. Open the master switch before removing the
programmer from the subbase, before rein-
stalling the programmer, before installing or
removing any jumpers, and before making any
adjustments.

3. Make sure all manual fuel shutoff valves are
closed before starting the initial lightoff.

4. If low fuel pressure limits are bypassed for any
of the tests, make sure you remove the jumpers
from these limits before putting the system
into service.

S. Do not put the system into service until you
have satisfactorily completed all applicable
tests described in this CHECKOUT section and
any others required by the burner manufacturer.

IMPORTANT -

a. If the system fails to perform properly, note
the point at which trouble occurs and refer to
the TROUBLESHOOTING section.

b. Before you reset the lockout switch, wait at
least 1 minute to allow the heater to cool.

¢. Repeat ALL required Checkout tests after all
adjustments have been made. ALL tests must
be satisfied with the flame detector(s) in its
FINAL position.

EQUIPMENT REQUIRED

1. Voltmeter (Honeywell W136A or equivalent)—with
0 to 300 Vac scale.

2. Microammeter (Honeywell W136A or equivalent)—
with 0 to 25 microamp range and SPL scale with damping.

3. Meter connector plug-—-Part No. 117053 or
equivalent.

4, Jumper wires (2)-No. 14 wire, insulated, 12 in.
[304.8 mm) long, with alligator clips at both ends.

5. Watch or clock—with second hand.

6. Manometer (or pressure gauge)—to measure pilot
gas pressure.
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7. Thermometer or thermocouple—to measure tem-
perature at the flame detector(s).

8. Orifice plates (aperture discs) or filters—as necessary
to adjust sensitivity of flame detector(s).

CHECKOUT SUMMARY

The following list summarizes the checkout tests re-
quired for each type of installation. Instructions for
each test are included in this section; also consult the
burner installation instructions.

@ Preliminary Inspection-all installations.
Flame Signal Measurement—all installations.
e Initial Lightoff Check for Direct Spark Ignition of

Oil —-oil burners not using a pilot.

o Ignition Interference Test—all installations using
flame rods. -
e Hot Refractory Hold-in Test—all installations using

rectifying photocells or infrared (lead sulfide)
flame detectors.
e Safety Shutdown Tests—all installations.
Refer to Fig. 7 for terminal locations, and to Fig. 11
for locations of component parts.

LOCKOUT SWITCH
RESET BUTTON

PLUG-IN
FLAME SIGNAL

1336958 COVER

RELAY/TIMER COVER

FLAME SIGNAL

HINGE
BRACKET (2)
METER JACK  JIMER

MOTOR 9342

FIG. 11-COMPONENTS OF THE R4140Y
PROGRAMMER.

PRELIMINARY INSPECTION
(ALL INSTALLATIONS)

Perform this inspection to avoid common problems.
Make certain that:

1. Wiring connections are correct and all terminal
screws are tight.

2. Flame detector(s) is clean, and it is installed and
positioned properly. Consult the appropriate instruction
sheet.

3. Correct combination of amplifier and flame de-
tector(s) is used. Refer to Table IV in the SPECIFI-
CATIONS section.

{continued on next page)
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4. Voltage rating .of the flame detector(s) matches
the power supply of the R4140.

S. Spring clip on. relay/timer cover is holding. the

plug-in flame signal amplifier securely in the receptacle.

6. Burner -is completely installed and ready to fire
(consult burner manufacturer’s instructions); fuel lines
are purged of air.

7. Combustion chamber and flues are clear of fuel
and fuel vapor.

8. Power is connected to the system disconnect
switch (master switch).

9. Lockout switch is reset (push in lockout switch
reset button, Fig. 11).

10. All limits and interlocks are reset.

FLAME SIGNAL MEASUREMENT (Fig. 12)
(all installations)

Measure the flame signal at the appropriate times
defined in the following checkout tests. Read the flame
signal in microamps at the meter jack on the plug-in
flame signal amplifier.

PLUG-IN FLAME
SIGNAL AMPUFIE“!

117053 METER
CONNECTOR

SELECTOR

WI136A
TEST METER

RED(+)
METER
LEAD

BLACK {~) X
METER

FLAME SIGNAL
METER JACK

RED SPADE TIP
BLACK SPADE TIP

LEAD

$9voc

FIG. 12-MEASURING THE FLAME SIGNAL.

s not available, amicroammeter witha 0 to 25 rmcroamp
. dc range may be used )
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1. Use a Honeywell W136A Test Meter. (If a W136A

2. Set the selector switch on the test meter to:
25pA-for all standard amplifiers (R7247A,

R7248A, and R7249A) or for an R7248B .

Dynamic Ampli-Check Infrared Amplifier,
OR

SPL—for an R7247B Dynamic Self Check Rectifi-
cation Amplifier. (If the test meter is not a
W136A, shunt the 0 to 25 microamp dc range
with a 50 microfarad ¢apacitor.)

3. Use a 117053 Meter Connector Plug. (It may be
ordered separately.) Connect its RED spade tip to the
RED (+) meter lead and its BLACK spade np to the
BLACK (=) meter lead. :

4. Insert the plug into the flame signal meter jack
and allow a few seconds for the meter reading to
stabilize, ‘

5. Read the average stable current. For an R7247B
Dynamic Self Check Rectification Amplifier, disregard
the peaks due to self-checking operation. The red
flame-indicating lamp on a self-checkmg amplifier
should blink -

—about 2-1/2 to 4 times a second on an R7247B.
—at the same rate that the flame is flickering (may
be as high as 20 times a second) on an R7248B.

If the lamp is ON or OFF continuously while reading
the flame signal, replace the amplifier.

6. The meter reading must be as specified in Table
VIII after all tests have been completed and all adjust-
ments have been made.




TABLE VIII-FLAME SIGNAL

MINIMUM ACCEPTABLE | MAXIMUM CURRENT |
FLAME DETECTOR FLAME SIGNAL STEADY CURRENTa EXPECTED, -
AMPLIFIER {microamperes) {microamperes)
Rectifying Flame R7247A (Green) 2 5
Rod R72478 (Green; Self Check)C 1-1/4 2-1/2
Rectifying R7247A (Green) 2 5b
Photocell R72478 (Green; Self Check)¢ 1-1/4 2-1/2
C7012A,C Ultraviolet | .R7247A (Green) 2 6
~ {Purple Peeper) 'R7247B (Green; Self Check)c 2 4
C731‘5: ";:fj"ed R7248A (Red) 2-1/4d 5
e R7248B (Red; Ampli-Check)C 31720 5
C7027A or
C7035A - R7249A (Purple) 31/2 7472
Ultraviolet
(Minipeeper) -

aThis minimum or stronger signal should easily be obtained if the detector is correctly installed and positioned to
sense flame properly. This current must be obtained before completing checkout.

bDo not permit signal to exceed 5 microamperes as it would shorten photocell life. Reduce signal by use of

orifice plates (aperture discs) or filters as necessary.

CIf using an R7247B or an R72488B, circuitry tests the flame signal amplifier many times a minute during burner

operation and shuts down the burner if the amplifier fails.

dThe lead sulfide cells are available in 4 ranges of sensitivity: 104662A (red), lowest; 104662B (yellow), medium;
104662C (green), high; 104662D (white), highest sensitivity. If a sufficiently strong signal cannot otherwise be
obtained, try a different cell of the same range. If necessary, substitute a cell of higher sensitivity.

If the signal is unstable or less than the minimum
acceptable current, check the flame detector installation
and circuitry.

1. Check the supply voltage at terminals L1-L2 on
the wiring subbase.

2. Check the detector wiring for defects, including-

—wrong type or size of wire.

—deteriorated wire.

—open circuits.

—short circuits.

—leakage paths caused by moisture, soot, or ac-
cumulated dirt.

3. For a flame rod, make sure—

—there is enough ground area.

—the flame rod is located in the flame properly.

—temperature at the flame rod insulator is no
greater than 500 F [260 C].

—ignition interference is not present (see Ignition
Interference Test in this section).

4. For all other detectors, clean the detector lens,
filter, viewing window, and sighting pipe (as applicable).

5. For a C7012A or C Purple Peeper Ultraviolet
Flame Detector, replace the 113236 and 115330 Elec-
tron Tubes (unless the detector is a solid state model).

6. Check that the temperature at the detector does
not exceed its maximum rated temperature.

7. Make sure that the flame adjustment is not too
lean.

8. Make sure the detector is sighting the flame
properly.

9. If necessary, resight or reposition the detector.
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If you cannot obtain proper operation, replace the
plug-in amplifier. If you still cannot obtain proper
operation, replace the flame detector.

INITIAL LIGHTOFF CHECK FOR
DIRECT SPARK IGNITION OF OIL
{oil burners not using a pilot)
This check applies for oil burners not using a pilot.
It should immediately follow the preliminary inspection.

NOTE: Low fuel pressure limits, if used, could be open.
If so, bypass them with jumpers during this check.

1. Complete the normal “ready-to-fire” checkout of
the oil supply and equipment as recommended by the
burner manufacturer.

2. Close all manual fuel shutoff valves. Check that the
automatic fuel valves are closed. Make sure oil is not
entering the combustion chamber,

3. Close the master switch and start the system with
a call for heat (raise the set point of the burner con-
troller). The burner motor (blower) should run, the
programmer timer should start, and prepurge should
begin.

4. When prepurge is over, watch for ignition spark
and listen for the click of the 1st stage oil solenoid. (If
spark does not occur or the 1st stage oil valve does not
open, refer to steps 3 through 6 for Symptom E in
Table IX in the TROUBLESHOOTING section.)

5. Let the programmer complete its revolution and
stop.
(continued on next page)
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6. Open the manual 1st stage shutoff valve.

7. Reset the lockout switch and recycle the pro-
grammer. ‘ ‘

8. When prepurge is over, watch for the 1st stage
burner flame to be established. If it is, proceed to step 14.

9. If the 1st:stage burner flame is not established
within the normal lightoff time specified by the burner
manufacturer, close the manual lst stage shutoff valve
and open the master switch.

10. Purge the combustion chamber to remove any
unburned oil; then check all burner adjustments.

11. Wait about 3 minutes. Close the master switch,
open the manual 1st stage shutoff valve, and try lightoff
again. The first attempt may have been required to purge
the lines and bring sufficient oil to the burner.

12, If the 1st stage burner flame is not established
within the normal lightoff time specified by the burner
manufacturer, close the manual Ist stage shutoff valve
and open the master switch.

13. If necessary, repeat steps 10 through 12 to establish
the 1st stage burner flame. Then proceed to step 14.

14. When the 1st stage burner flame is established,
make burner adjustments for flame stability and input
rating. If a2 2nd stage is used, make sure the automatic
2nd stage oil valve has opened.

15. Shut down the system by lowering the set point of
the burner controller. Make sure the burner flame goes
out and all automatic oil valves close. If used, remove
the bypass jumpers from the low fuel pressure limits."

16. If a 2nd stage is used, check the lightoff as follows.
Otherwise proceed to step 17.

a. Open the manual 2nd stage oil valve.

b. Restart the system by raising the set point of
the burner controller.

¢. When the 1st stage burner flame is established,
watch for the automatic 2nd stage oil valve
to open. Observe that the 2nd stage lights
off properly.

d. Make burner adjustments for flame stability
and input rating,

e. Shut down the system by lowering the set point
of the burner controller. Make sure the burner
flames go out and all automatic oil valves close.

. f. Proceed to step 17. ‘

17. Restart the system by raising the set point of the
burner controller. Observe that the burner flame(s)
is established within the normal lightoff time specified
by the burner manufacturer.

18. Measure. the flame signal. Continue to check for
the proper signal (Table VIII) into the run period after
the timer stops. Any pulsating or unsteady readings will
require further adjustments.

19. Make sure all readings are in the required ranges
before proceeding.

IGNITION INTERFERENCE TEST
{all flame rods)
Test to make certain that a false signal from a spark
ignition system is not superimposed on the flame signal.
“Ignition interference can subtract from (decrease) or
add to (increase) the flame signal. If it decreases the
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flame signal enough, it will cause safety shutdown (relay
2K will not pull in and the programmer will act as
though the pilot or st stage oil burner has not been
ignited). If it increases the flame signal, it could cause
relay 2K to pull in when the true flame signal is below
the minimum acceptable value.

TEST

Start the burner and measure the flame signal with
both ignition and pilot (or 1st stage oil burner) on, and
then with the pilot (or 1st stage oil burner) only. Any
significant difference (greater than 1/2 microamp) in-
dicates ignition interference.

TO ELIMINATE IGNITION INTERFERENCE

1. Make sure there is enough ground area.

2. Be sure the ignition electrode and the flame rod

are on opposite sides of the ground area.

3. Check for correct spacing on the ignition electrode:
6,000 V systems—1/16 t0 3/32in. (1.6 to 2.4 mm].
10,000 V systems—1/8 in. [3.2 mm]. ‘

4. Make sure the leadwires from the flame rod and

ignition electrode are not too close together anywhere,

5. Replace any deteriorated leadwires.

6. If the problem cannot be eliminated, you may

have to change to an ultraviolet flame detection system.

HOT REFRACTORY HOLD-IN TEST
(rectifying photocells
or infrared detectors)

Test to make certain that hot refractory will not
cause flame relay 2K to stay pulled-in after the burner
flame goes out. This condition would delay response to
flame failure and also would prevent a system restart
as long as hot refractory is detected.

First check the plug-in flame signal amplifier by
starting a burner cycle. As soon as the programmer stops
for the run period, lower the set point of the bumner
controller to shut down the burner while the refractory
is still at a low temperature. Measure the time it takes
for the flame relay 2K to drop out after the flame goes
out. (Watch or listen to the flame rélay to determine
when it drops out.) If the flame telay fails to drop out
within 4 seconds, open the master switch and replace
the ampilifier.

To check rectifying photocells for hot refractory
hold-in, operate the burner until the refractory reaches
its maximum temperature. Then terminate the firing
cycle. (Lower the set point of the burner controller,
or set the fuel selector switch to OFF. Do not open
the master switch.) Visually observe when the burner
flame goes out. After the flame goes out, measure the
time it takes for the flame relay 2K to drop out. (Watch _
or listen to the flame relay to determine when it drops
out.) If the flame relay fails to drop out within 4 seconds,
the photocell is sensing hot refractory. This condition
must be corrected as described in the last paragraph of
this test.

Infrared (lead sulfide) detectors can respond to infra-
red rays emitted by a hot refractory, even when the
refractory has visibly ceased to glow. Infrared radiation




from a hot refractory is steady, whereas radiation from .

a flame has a flickering characteristic. The infrared de-
tection system responds only to a flickering infrared
radiation; it can reject a steady signal from hot refractory.
The refractory’s steady signal can be made to fluctuate
if it is reflected, bent, or blocked by smoke or fuel mist
within the combustion chamber. Care must be'taken
when applying an infrared system to ensure its response
to flame only.

To check infrared (lead sulfide) detectors for hot
refractory hold-in, operate the burner until the refractory
reaches its maximum temperature. If the installation has
a multifuel burner, burn the heavier fuel, which is most
likely to reflect, bend, or obscure the hot refractory’s
steady infrared radiation. (Burn a solid instead of a
liquid, or a liquid instead of a gas.) When the maximum
refractory temperature is reached, close all manual fuel
shutoff valves, or open the electrical circuits of all
automatic fuel valves. Visually observe when the burner
flame goes out. After the flame goes out, measure the
time it takes for the flame relay 2K to drop out. (Watch
or listen to the flame relay to determine when it drops
out.) If the flame relay fails to drop out within 4 seconds,
the infrared detector is sensing hot refractory. Immedi-
ately terminate the firing cycle. (Lower the set point of
the burner controller, or set the fuel selector switch to
OFF. Do not open the master switch.)

NOTE: Some burners continue to purge their oil lines
between the valve(s) and nozzle(s) even though the
fuel valve(s) is closed. Termination of the firing
cycle (instead of opening the master switch ) will allow
purging of the combustion chamber, if available. This
will reduce a buildup of fuel vapors in the combustion
chamber caused by oil line purging.

If the detector is sensing hot refractory, the condi-
tion must be corrected. Add an orifice plate ahead of the
cell to restrict the viewing area of the detector. If this
doesn't. work, resight the detector at a cooler, more
distant part of the.combustion chamber. While resighting
the detector, keep in mind that it must also sight the
flame properly. For an infrared detector, you can also
try lengthening the sighting pipe or decreasing the pipe
size (diameter). For details, refer to the C7015A instruc-
tion sheet, form 60-2306. Continue adjustments until
hot refractory hold-in is eliminated.

IMPORTANT ——

Repeat’ ALL requued Checkout‘ tests after all
adjustments have been completed ALL tests must

be satisfied with the flame detector(s)mxts FINAL
position.

On safety shutdown, the lockout switch should trip
(pop out) and lock out the programmer. The ignition,
burner motor, and fuel valve terminals should be de-
energized. If used, the external alarm should turnon. The
lockout switch must be manually reset to restart the
system. The timer should completeits revolution and start
a new cycle.

Y. Failure to Ignite Pilot or st Stage Oil Burner

a. Close all manual fuel shutoff valves; this includes
the manual pilot shutoff valve (or manual 1st stage
oil valve) and the manual main gas shutoff valve
(or manual 2nd stage oil valve).

b. Make sure all interlocks are closed, and reset the
lockout switch, if tripped.

c. Close the master switch.

d. Start the system with a call for heat (raise the set
point of the burner controller).

e. Ignition spark should occur, and the automatic
pilot valve (or 1st stage oil valve) should be ener-
gized, but the pilot (or 1st stage oil burner) cannot
ignite. No flame is detected so relay 2K cannot
pull in.

f. Safety shutdown should occur about half a minute
after ignition spark occurs,

2. Loss of Flame During the Run Period

a. Open all manual fuel shutoff valves; this includes
the manual pilot shutoff valve (or manual 1st stage
oil valve) and the manual main gas shutoff valve
(or manual 2nd stage oil valve).

b. Reset the lockout switch. ‘

c. Start the system. Startup should be normal; the
pilot (or 1st stage oil burner) and the main gas
burner (or 2nd stage oil burner) should light
normally.

d. After the timer stops for the run period with the
burners firing, close all manual fuel shutoff valves
to extinguish the burner flames. .

e. Relay 2K should drop out within 4 seconds after
the burner flames go out.

f. Safety shutdown should occur about half a minute
after 2K drops out.

IMPORTANT

1. If the lockout switch fails to trip and shut
down the system on any of these tests, replace
the programmer and rerun all Checkout tests
from the beginning.

2. When all Checkout tests have been completed

reset all controller set points to the desired
values.

SAFETY SHUTDOWN TESTS
(all installations) ‘ _
Perform these tests at the end of Checkout after all
other tests have been completed.
Safety shutdown should occur upon (1) failure to
ignite the pilot or 1st stage oil burner, and (2) loss of
flame during the run period.

CAUTION

If low fuel pressure limits have been bypassed for -
any of the tests in this Checkout section, make
sure you remove the jumpers from these limits
before putting the system into service.

60-2480-1



CAUTION

. Close all manual fuel shutoff valves as sooh' *
as trouble occurs.

2. Use utmost care while troubleshooting the
programmer; line voltage is present on most
contacts when power is on.

3. Open the master switch before removing or re-
placing the relay/timer cover, before removing
the programmer from the subbase, before rein-
stalling the programmer, before installing or
removing any test jumpers, before making any
adjustments, and before replacing any dsvices.

4. Replace all. external -devices not operating
properly. Do not:bypass external devices.

5. Make sure you remove all test jumpers from the
subbase when troubleshooting is completed.

6. Replace the relay/timer cover upon com-

pletion of troubleshooting.

EQUIPMENT REQUIRED

. 1. Voltmeter. (Honeywell W136A or equivalent)—with
0to 300 Vac scale.
L2 Mrcroammeter (Honeywell W136A or equlvalent)—
wrth 0to25 microamp range and SPL scale with.damping.

3. Meter connector, plug—Part: No. 117053 or
equivalent. .

4, 123514A Flame Slmulator—for use wrth R7247A
Rectification F'lame Signal Amphfrers (green)..

5. 123514B Flame Simulator—for use with R7249A
Ultraviolet Flame Signal Amplifiers (purple).

6. Jumper wires (2)-No. 14 wire, insulated, 12 in.
{304.8 mm] long, with alhgator clips at both ends.

7. Shorting wire-10 in. [254.0 mm] long, insulated,
with 3/4 in. {19.1 mm] of insulation removed from
- each end; for simulating flame with an R7248A Infrared
Flame Signal Amplifier (red).

8. Watch or clock —with second hand.

9. Manometer. (or pressure gauge)—to measure pilot
gas pressure.

10, Thermometer .or thermocouple—to measure tem-
perature at the flame detector.

11. Orifice plates (aperture discs) or, filters-as necessary
to adjust sensitivity of flame detector(s) :

PRELIMINARY CHECK (Fig. 13)

Open the master switch before performing this check.

"'Ensure that they are properly :
and have the proper tension. They should be tight enough
so that it is necessary to force a dime between the con-
tacts. If a dime slips through, press the connector together
gently with your finger tips—do not use pliers.

120

35 NORMAL
" SPACING
SHOULD BE
LESS THAN
THICKNESS
OF DIME -
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‘?l_G. 13-ADJUSTING THE.SPRING CONNECTORS.

‘TROUBLESHOOTING PROCEDURES

“"Refer 'to the Step ‘By- Step Operatxon for the appro-
priate R4140Y modelin the OPERATION section of this
instruction sheet. Observe.the operation carefully to
determine .at what point the ‘trouble occurs. Then refer
to Table 1X and follow the procedure outlined.

Refer' to.Figs. 17 and-18.for location of relay and
timer contacts. Access to the contacts may be gamed
by removmg the: relay/tuner cover (Flg 9)

‘ ~IMPORTANT— :

a. Blackened MZB M4A, or M7B timer contacts
are due to normal deposits of impurities caused
by breaking an, mducuve load (ignition trans-_

. Tormer). Tests' on’ returned programmers have

~ shown’ that the deposlts are not heavy enough
to cause- igmtion faxlure Determme exacﬂy at -

“ what' point in” the operating sequence _the
_trouble,  occurs _and follow the applwable,,
troubleshooting procedure carefully.

b. If, after completing. an apphcable troubleshoot-
ing procedure, proper operation still cannot be -
obtained, replace the programmer (except the’
amplifier, unléss noted).

c. At the completion of troubleshooting, be sure
to perform all applicable tests in the CHECK-

* QUT section of this instruction sheet.

2
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TABLE IX-TROUBLESHOOTING CHART BRI R

SYMPTOM

TEST

POSSIBLE CAUSE/CORRECTION =

. ON A CALL FOR HEAT,.

PROGRAMMER WON'T
START. (RELAY 1K DOES
NOT PULL IN.)

1. Check lockout switch.
2. Check relay 2K.

J. Open master switch, remove programmer
from subbase, close master switch, and
check for line voltage between the foilow-
ing terminals on the subbase:

a, L11tolL2.

b. 4to L2.

4. Open master switch, reinstall programmer
on subbase, and close master switch.

. RELAY 1K PULLS IN, BUT

BURNER MOTOR DOES
NOT START.

-

. 1f lockout switch is popped out, resetit.
. 1f relay 2K is-holding in, perform the Flamo

Relay (2K) Hold-In Check immediately
following this table.

. If there is no voltage, check that:

a. Line voltage power is connected 10
master switch, master switch is closed,
and overload protection . (fuse; ‘circuit
breaker, or similar device) has not opened
power line,

b. Limits and burner controller contacts
are closed. If a limit is open, determine
cause(s) and correct condition(s) before
proceeding.

. It relay 1K still does not pull in, replace

programmer,

. Check manual switch for burner motor.
. Check external burner motor circuits.

A =

3. Check motor power supply, motor over-
load protection, and motor starter.
4. Check burner motor.

. Make sure switch is closed.
. Make sure circuits are wired correctly;

replace deteriorated leadwires.

. Replace devices if they are not operating

properly.

. Replace burner motor if it is not operating

properly.

. BURNER MOTOR STARTS,

8UT TIMER DOES NOT
START.

1. Check that airflow switch contacts are
closed.

. Replace airflow switch if it is not operating

properly.

- TIMER STARTS, BUT SYS-

TEM SHUTS DOWN (ANY-
TIME DURING PREPURGE,
IGNITION TRIALS, OR
THE RUN PERIOD) AND
PROGRAMMER RE.
CYCLES TO STANDBY PO-
SITION {ZERO SECONDS).

1. Check that alf limits are closed.

2. Check that the airflow switch contacts are
closed.

. #f a limit is open, determme cause{s} and

correct condition(s).

. Make sure that there is airflow. If not:

a. Check burner motor; replace if necessary.
b. Check airflow switch; replace if necessary,

. PILOT OR 1ST STAGE OIL

BUANER DOES NOT IG-
NITE. (SAFETY SHUT-
DOWN OCCURS.)

1. Close ali manual main fuel shutoff valves

immaediately, and let pregrammer complete

its revolution,

2. Reset tockout switch and fet programmer
run through another cycle.

3. If pilot or 15t stage oil burner stift does
not ignite, close a// manual fue! shutoff
velves, open master switch, and remove
programmer from subbase.

4. Check operation of ignition transformer:
Jumper terminals L1-6 on subbase and
close master switch. Watch for spark or
listen for buzz.

6. Check operation of pilot valve or 1st stage
‘oil vaive:. Open master switch, jumper ter-
minals L1-6 on subbase, and close master
switch. Listen for click or feel head of
valve for activation,

6. Open master switch, remove test jumpers
from subbase, and reinstall programmer
on subbase.

7. Open manual pilot shutoff valve or manual
1st stage oil valve, reset lockout switch,
close master switch, and recycle

_Brogrammer.

. Make sure that:

a. Manual pilot shutotf valve or manual
1st stage ail valve is open.

b. Fuel is available,

c. Fuel lines are not plugged.

. I pilot or 1st stage oil flame is established,

operation is okay; discontinue tests and
open manual main fuel shutoff valves.

. Make sure that:

a. lgnition electrodes are clean,
b. External circuits are wired correctly;
replace deteriarated leadwires.

. if ignition spark is not strong and continuous,

open master switch and adjust ignition
electrode spark gap setting to manutacturer’s
recommendation. If a strong, continucus
spark still cannot be obtained, replace
ignition transformer,

. 1f vaive or gctuator is not operating properly,

replace it.

. No action,

If pilot or 1st stage oil flame is still not
established, replace programmer.
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{continued on next page)
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(TABLE 1X, continued)

SYMPTOM

TEST

POSSIBLE CAUSE/CORRECTION

F. PILOT OR 1ST STAGE OIL

BURNER IGNITES, BUT
RELAY 2K DOES NOT
PULL IN. (SAFETY
SHUTDOWN OCCURS.}

. Close all manual fuel shutoff valves

immediately, and let programmer com-
plete its revolution,

Perform the Flame Signal Check following
this table on the next page.

. No action,

. Follow instructions in Flame Signal Check.

. PILOT OR 1ST STAGE OIL
BURNER IGNITES AND
RELAY. 2K PULLS IN,
BUT MAIN GAS BURNER
OR 2NDSTAGE OIL BURN-
ER DOES NOT LIGHT.

. Shut down system {lower burner control-

ler set point) and check manual main gas
shutoff valve or manual 2nd stage oil
valve,

. Raise set point and let programmer run

through another cycle.

. If main gas burner or 2nd stage oil burner

still does not light, close a// manual fuel
shutoff valves, open master switch, and
remave programmer from subbase,

. Check operation of main gas valve or 2nd

stage oil valve: Open master switch, jumper
terminals L1-7 on subbase, and close
master switch. Listen for and observe
operation of the valve and actuator.

. Open master switch, remove test jumper

from subbase, and reinstall programmer
on subbase,

. Open all manual fuel shutoff valves, close

master switch, and recycle programmer.

. Make sure that:

8. Manual valve is open,

b. Fuel is available,

c. Fuet lines are not plugged.

d. Air and fuel supplies ore adjusted for
the correct air-fuel ratio. °

. 1f main gas flame or 2nd stage oil flame is

established, operation is okay; discontinue
tests.

. Make sure that external circuits are wired

carrectly; replace deteriorated lesdwires.

. If valve or actuator is not operating properly,

replace it.

. No action.

. If main gas flame or 2nd stage oil flame is

still not established, raplace programmer,

H. SHUTDOWN OCCURS

DURING RUN PERIOD.

. Close all manual fuel shutoff valves im-

mediately, let programmer complete its
revolution, apen master switch, and check

_the lockaut switch on the programmer.
. If the lockout switch has not tripped (if

the reset button has not popped out):
a. Check that all limits are closed.

b. Check that the airflow switch contacts
are closed.

. If the lockout switch has tripped (if the

reset button Aas popped out):
a. Check the flame detgction system,

b. #f flame detection system is okay,
chaeck fuel lines and automatic fuel
valves.

. No action.

.- Follow steps a and b,

a. If a limit is open, determine causels)
and correct condition{s).
b. Make sure that there is airfiow. If not—
—check burner motor; replace
if necessary.
—check airflow switch; replace if
necessary.

. Follow steps a and b.

a. Perform the Flame Signal Check follow-
ing this table on the next page.

b. Clean fuel lines; replace valves and
actuatars if defective, (Refer to appli-
cable procedures for Symptoms € and
G.)

. TIMER OOES NOT COM.

PLETE ITS REVOLUTION
AFTER OPERATING SET

. Check that the burner controller contacts

are open,

. If burner controller is not operating properly,

replace it.

POINT HAS BEEN
REACHED.
. BURNER MOTOR KEEPS 1. Check burner motor starter, - If starter is mechanically stuck, repair it or
RUNNING AT END OF replace it.
CYCLE. 2. Check external burner motar circuits. . Make sure circuits are wired correctly;
replace deteriorated {eadwires.
. RELAY 2K STAYS IN AT 1. Perform the Flame Relay (2K) Hold-In . Follow instructions in the Flame Relay {2K)

END OF CYCLE. (PRO-
GRAMMER CANNOT
START NEWCYCLE.)

Check immediately fotlowing this table.

Hold-in Check.

. EXTERNAL ALARM (IF
USED) DOES NOT GO ON
WHEN SAFETY SHUT-
DOWN OCCURS.

2.

. Check external alarm circuits.

Check the alarm.

. Make sure circuits are wired correctly;

replace deteriorated Isadwires.

2. _If alarm is not operating properly, replace it.
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FLAME RELAY (2K) HOLD-IN CHECK

1. Check that the pilot and main gas burner flames
(or st and 2nd stage oil flames) are out. If a flame is
still ‘burning, check. the external wiring and operation
of the automatic valves and actuators. Replace them
if they are defective,

2. If the flame detector is a rectifying photocell
or infrared (lead - sulfide) detector, perform the Hot
Refractory Hold-in Test in the CHECKOUT section.

3. If the plug-in_flame signal amplifier is an R7247B
Dynamic Self Check Amplifier (green) or an R7248A
or B Infrared Amplifier (red), open the master switch
and install a new amplifier.

4. If the plug-in flame. signal amplifier is an R7247A
Regtification Amplifier (green) or an R7249A Ultraviolet
Amplifier (purple), momentarily short the tip jack to the
programmer chassis (Fig. 14). If this does not cause relay
2K to drop out, open the master switch and install a new
amplifier. © : '

5. Check the external wiring and operation of the
flame detector (see step 9 of the Flame Signal Check
which follows). Replace if faulty.

PLUG-IN
AMPLIFIER

LEADWIRE WITH
INSULATION

"N PROGRAMMER
CHASSIS

} 1 TOUCH END
J TO CHASSIS—

¥ RELAY 2K

SHOULOD DROP OUT bl

FIG, 14—-CHECKING THE PLUG-IN FLAME SIGNAL

AMPLIFIER FOR 2K HOLD-IN (R7247A or
R7249A only).

FLAME SIGNAL CHECK

~ IMPORTANT

If the flame v :2K does not pull in when the
pilot (or 1st’stage‘cil burner) ignites, or if safety
shutdown occurs during the run period, perform
this check. The flame detector, plug-in flame signal
amplifier, and flame relay 2K form a flame detec-
tion system which can be disabled by failure of
any of the components.

1, Open the master switch and plug a microammeter
into the meter jack on the plug-in amplifier (Fig. 12),

2. Make sure the manual main gas shutoff valve-(or
manual 2nd stage oil valve) is closed. Open the manual
pilot shutoff valve (or manual 1st stage oil valve).

3. Reset the lockout switch and close the master
switch to start the programmer.

4. When the pilot (or 1st stage oil burner) ignites,
measure the flame signal as described in Flame Signal
Measurement in the CHECKOUT section. If the signal
is unstable or weak,. check the flame detector instal-
lation and circuitry as instructed.

5. Recycle the programmer and measure the flame
signal again to obtain a good reading. If the flame signal
is unstable or less than the minimum acceptable value
listed in Table VIII, proceed to step 7. Otherwise,
continue with step 6.

6. If the flame signal is stable and above the minimum
acceptable value listed in Table VIII, either the amplifier
or the programmer is faulty.

a. Let the programmer complete its revolution and
open the master switch.

b. Replace the plug-in amplifier with a new one
of the same part number.

c. Reset the lockout switch, close the master
switch, recycle the programmer, and measure
the flame signal again.

d. If the flame signal is okay but relay 2K still
does not pull in, replace the programmer. {Keep
the plug-in amplifiers.) .

7. The procedure in this step depends on the model
of the plug-in flame signal amplifier used.

a. All self-checking models:

R7247B Dynamic Self Check Rectification
Amplifier (green)-used with rectifying flame
rods, rectifying photocells, or C7012A or
C Purple Peeper Ultraviolet Flame Detectors.

R7248B Dynamic Ampli-Check Infrared Am-
plifier (red)-used with C7015A Infrared
(lead sulfide) Flame Detectors.

(1) Let the programmer complete its revolu-

tion and open the master switch.

(2) Replace the plug-in amplifier with a new
one of the same part number.

(3) Wait a minute and reset the lockout switch.

(4) Close the master switch to start the pro-
grammer.

(5) When the pilot (or 1st stage oil burner) is
ignited, relay 2K should pull in.

(6) If relay 2K pulls in, operation is normal.
Omit steps 8 and 9 and perform all appli-
cable tests in the CHECKOUT section.

(7) If relay 2K does not pull in, either the
flame detector or the programmer is faulty.
—Install the original amplifier.
~Check the flame detector and its circuit

as described in step 9.
~If the problem still exists, replace the
programmer.

b. All standard models (R7247A, R7248A, and
R7249A).

(1) Let the programmer complete its revclution.

(2) Open the master switch and remove the
programmer from the subbase.

{continued on next page)
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(3) Remove the flame detector leadwire from
termmal F on the subbase. Be sure the lead-
- wire'doesnot touch anything after removal.
(4) Reinstall the progt‘ammer on the subbase,
(5) Turn down theset point so the burner con-
‘ troller contacts will stay open.
(6) Proceed tothe following instructions for
the appropriate amplifier.
¢. R7247A Rectification Amplifier (green)—used
with rectifying flame rods, rectifying photocells,
or C7012A or C Purple Peeper Ultraviolet
Flame Detectors.
(1) Complete step 7.b.
(2) Close the master switch.

(3) Plug the probe of a '123514A Flame

Simulator into the tip jack on the front of

" the programmer chassis (Fig. 15).

(4) Hold the plug (lead end) of the simulator
against the programmer chassis. Relay 2K

should pull in and stay in while the plug is
in contact with the chassis.
(5) If relay 2K pulls in, the trouble is in the

flame detector or its circuitry outside the

programmer. Proceed to steps 8-and 9.
(6) If relay 2K does not pull in, open the
master switch.

{(7) Replace the plug-in amplifier with a new

one of the same part number.

(8) Close the master switch and repeat (4).

(9) If relay 2K pullsin, restore the programmer
to operating condition as instructed in
step 8 on the next page.

(10) If relay 2K still does not pull in, replace
the programmer. - -

PLUG-IN

FLAME V aa AMPLIFIER
SIMULATOR &
PROBE

PROGRAMMER

CHASSIS

PLUG:

FLAME SIMULATOR 5350

FIG. 15-USING A FLAME SIMULATOR.

d R7248A Infrared Amplifier {red)—used with
C7015A Infrared (lead sulfide) Flame Detectors.
(1) Complete step 7.b,

(2) Remove the plug-in infrared amplifier.

(3) Remove 3/4 in. [19.1 mm] of insulation
from each end of a 10 in. [254.0 mm]
length of insulated wire. Plug one end of
this wire into the tip jack on the front of
the programmer chassis (Fig. 16).

(4) Reinstall the plug-in amplifier and close
the master switch.

(5) Tap the free end of the wire against the
programmer chassis at a rapid frequency
(about 2timesa second) to simulate flame.
Relay 2K should pull in and stay in while
flame is simulated. ,

{6) If relay 2K pulls in, the trouble is in the
flame detector or its circuitry outside the
programmer. Proceed to steps 8 and 9.

(7) If relay 2K dces not pull in, open the
master switch. ‘ ‘

(8) Replace the plug-in amplifier with a new
one of the same part number.

(9) Close the master switch and repeat (5).

(10) X relay 2K pulls in, restore the program-

. ‘mer to operating condition as instructed
“in step 8 on the next page.

(11) 1 relay 2K still does not pull in, replace
‘the prograrnmer_ o

© PLUG-IN
AMPLIFIER «

LEADWIRE WITH
INSULATION
REMOVED

FROM ENDS

ABOUT 2 TIMES -
A SECOND

PROGRAMMER
CHASSIS

2349

FIG. 16—SIMULATING FLAME FOR AN INFRARED
AMPLIFIER.




e. R7249A Ultrawolet Amplifier (purple)-used
with C7027A or C7035A Minipeeper Ultraviolet
Flame' Detectors.
~Followthe same procedure as described in

.. 7.c.for an R7247A Rectification Amplifier,
. except substitute a 123514B Flame Sim-
ulator in (3).

8. Restore the programmer to operating condition °
as follows:
a. Open the master sthch and remove the pro-
_ grammer from“the‘ G e

9 Check the flame detector and its circuitry outside
the programmer as follows:
a. Check thie detector wiring for defects, including—
~ <wrong type or size of wire.
—deteriorated wire.
- =opencircuits.
~ —short circuits.
. —leakage pdths caused by moisture, soot, or
accumnulated dirt.

b. For a flame rod, make sure—-
—there is enough ground area. . . .
—the flame rod is located in the ﬂame pr
—temperature at the flame rod mg ulat;

greater than 500 F (260 C).
—ignition interference is not present (see, Ignmon ;

Interference Test in the CHECKOUT section). "
c. For all other detectors, clean the détector lens, .

filter, viewing window, and sighting pipe (as-
applicable). :

d. For a C7012A or C Purple Peeper Ultraviolet |

‘Flame Detector, replace the 113236 and 115330

Electron Tubes (unless the detector is a solid | = *

state model).

e. Check that the temperature at the detector does
not exceed its maximum rated temperature.

f. Make sure that the flame ad]ustment is not
too lean.

g. Make sure the detector is sighting the flame"

properly.
h. If necessary, resight or reposmon the detector.
If trouble persists, replace the detector. (Open
the master switch before replacing the flame
detector.)

e
I

IMPORTANT
If you make any changes in the. flame detecnon o
system (mcludmg the plugin amplifier), repeat

- ALL ired tests in the CHECKOUT secuon of
‘this mstrucnon sheet. B

CAUTION

attempt to service or repair flame safeguard
controls and burner systems.

2. Open the master switch before removing the
relay/timer cover or before cleamng contacts.
Line voltage may be present on most contacts
when power is on. If cleanmg is necessary, be
sure to replace the,relay/nmer cover.

SCHEDU LED INSPECTION

- AND MAINTENANCE

A 'schedule should be set up and followed for periodic
inspecuon and maintenance, including the burner and
all other controls as well as the programmer. Include the
following in that schedule.

1.“Alw,'a,ys *‘keep ‘the burner and fuel mixture ad-
justed acc to the burner manufacturer's

window, and>

1. Only qualified service technicians should ‘|

25

3. Check the flame signal (Table VIII) using a

"'Honeywell W136A Test Meter, or equivalent (and a

117053 Meter Connector Plug if needed).

4. If using a C7012A or C Purple Peeper Ultraviolet
Flame Detector, replace the 113236 and 115330 Electron

Tubes annually (unless the detector is a solid state model).’

These tubes are tested by Honeywell to ensure reliability
and safety. DO NOT REPLACE THESE TUBES WITH
COMMERCIAL SUBSTITUTES.

CONTACT CLEANING
Field cleaning of relay or timer contacts is not
recommended. If they must be cleaned, use only
Honeywell pressurized contact cleaner, Part No. 132569.
Honeywell’s chemical analysis laboratory has found this
cleaner to be acceptable for this task. Directions for
using this cleaner are printed on the can.
{continued on next page)
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: IMPORTANT
. Do not clean contacts unless absolutely
necessary. ,

. Use only Honeywell contact cleaner, Part No.

2. The cleaners leave an oily residue which will
collect dust and dirt. The residue will also break
down to form various carbonaceous products.
Either result will cause early contact failure.

132569. Do not use any other type of contact

cleaner. Do not use an abrasive (sand paper stick, file, etc.)
3. Use utmost care to avoid bending the contacts or a burnishing tool to clean contacts. Its use can cause
or changing their.specifications or configuration early contact failure for these reasons: .
in any way. © 1. Some relay and timer contacts are plated with
4. Do not use an abrasive or a burnishing tool to gold for increased reliability. Burishing can
clean contacts. o quickly remove t}xe plating. .
5. Do not use hard paper, such as a business card, 2. The radii or points of the contacts are designed
to clean contacts. : C with specific shapes to best serve the intended

functions of the contacts. Burnishing can rapidly
alter these contact configurations.

Do not use other typéSA of contaét éleaners. 3. Use of an abrasive loosens fine particles of the
Honeywell’s chemical analysis laboratory tested other - contact material which adhere to the surface of
pressurized type contact cleaners but did not approve the contact, thus increasing its resistance.
them for these reasons: 4. Contact specifications {contact pressures, press-

1. The solvents could deteriorate plastic parts and ' back, and gaps) are carefully controlled during

wire insulation. manufacturing to ensure maximum contact life.

Burnishifig can easily change these specifications.

EIEEE
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A—INSIOE CONTACTS
B—OUTSIDE CONTACTS 2346

FIG. 177-LOCATION OF ~ RELAY CONTACTS FIG. 18—LOCATION OF -TIMER CONTACTS (front’
{front view). “view), '
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