Honeywell

THE R4138C OR D INDUSTRIAL FLAME SAFEGUARD
CONTROL IS APRIMARY CONTROL FOR SUPERVISION
OF A LARGE, SEMIAUTOMATIC, CONSTANT-FIRED,
INDUSTRIAL BURNER USING GAS, OIL, COAL, OR A
COMBINATION OF FUELS. ITS BASIC FUNCTION IS TO
DELAY ADMISSION OF FUEL TO THE COMBUSTION
CHAMBER UNTIL THE PILOT FLAME HAS BEEN PROVEN
AND THEN TO MONITOR THE FLAME THROUGH THE
RUN PERIOD.

O Approvals (120 V models only): Underwriters Laborato-
ries Inc. component recognized, Canadian Standards Asso-
ciation certified, and Factory Mutual approved.

O Especially suitable where long periods of burner opera-
tion without shutdown are normal, such as in heat-treating
ovens and kilns.

T Withthe plug-in S427D Purge Timer, the R4138 provides
atimed purge period prior to the manual star.

O R4138D has override on momentary power interruptions
(up to 1 second) to eliminate nuisance shutdowns during
power line switchovers.

O Optional remote reset assembly allows resetting the
lockout switch from a remote location.

O Solid state, color-coded, plug-in flame signal amplifier
capability includes 3 standard models plus 3 Dynamic Self
Check models and 1 Dynamic Ampli-Check™ model.

O Dynamic Self Check amplifier, when used with a rectify-
ing flame rod or C7012E or F Purple Pesper Ultraviolet
Flame Detector, tests all electronic components in the flame
detection system (amplifier and detector) 60 to 240 times a
minute during burner opaeration and shuts down the burner if
the detection system fails.

J Dynamic Ampli-Check™ amplifier, when used with a
C7015A Infrared (lead sulfide) Flame Detector, tests the
flame signal amplifier during bumer operation and shuts
down the burner if the amplifier fails.

O It a pilot flame (or 1st stage oil flame) is not established,
satety shutdown with lockout will occur. The lockout switch
will trip, requiring manual reset 1o restore operation.

O Incandescent indicator lamps (FLAME OFF, PURGE
COMPLETE, FLAME ON) provide a visual check of the
system condition.

O Alarm terminal is available to operate an external, line
voltage alarm when the system is shut down.

O Clear plastic relay covers help prevent contamination,
damage, and tampering.

O R4138 plugs into a subbase or cabinet equipped with
quick-cannect contacts; easily removed without disconnect-
ing any wiring.

O R4138C,Ddirectlyreplaces mostcider model R4138A,Bs
to meet the latest requirements; no change in terminal
functions or numbering; no rewiring required for direct re-
placement.
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IMPORTANT

THE SPECIFICATIONS GIVEN IN THIS PUBLICATION DO NOT INCLUDE NORMAL MANUFACTURING
TOLERANCES. THEREFORE, THIS UNIT MAY NOT MATCH THE LISTED SPECIFICATIONS EXACTLY. ALSO,
THIS PRODUCT IS TESTED AND CALIBRATED UNDER CLOSELY CONTROLLED CONDITIONS, AND SOME
MINOR DIFFERENCES IN PERFORMANCE CAN BE EXPECTED IF THOSE CONDITIONS ARE CHANGED.

MODELS:

NOTE: Allowable inrush can be upto 10times the pilot duty
rating (except for the Alarm up to 30 V).
EXAMPLE—Pilot Duty Rating — 125 VA.

At 120 V, running current is

R41SBD Industrial Flame Safeguard Control. Same as 120 _ 1.04 A
R4138C but with power failure override to prevent 1209
shutdown during very short power outages (power Maximum allowable inrush is
line switching approximately 1 second or less). 10 times 1.04 = 10.4 A
NOTE: Pilot valve (or 1st stage oil valve) must stay Interlock Ratings—Fan intertock, limits, and miscella-

open and flame must stay on for duration of the neous interlocks must be able to carry and break

R4138C Industrial Flame Safeguard Control. For super-
vus:on of large, semiautomatic, constant-fired burn-

outage. current to ignition transformer, pilot valve (or 1st
ELECTRICAL RATINGS: stage qil valve), and main fuel valve(s) simulta-
Voltage and Frequency—120 V, 50/60 Hz. neously.
Maximum Power Consumption (in watts)}— SAFETY FEATURES:
CONDITION 60 HZ 50 HZ Safe Stant Chack—for presence of flame, or condition
simulating a flame, provided at startup. If flame relay
Stand'by - 13 W 14W 2K is pulled in before START button is pressed, 2K2
Running (1K pulled in) 19W 21 W is open, preventing load relay 1K from pulling in.
. . . System cannot be started until condition is corrected
Maximum Terminal Ratings— and 2K drops out.
PILOT NOTE: If using a C7012E or F Purple Pesper Ultra-
TYPICAL DuTY violet Flame Detector (with a self-checking shut-
TERMINAL LOAD VOLTAGE | RATING ter), a Safe Start Check will not be provided with
186 Alarm 120 to 240 V| 125 VA the jumper between terminals 13 and 7 (see
16 Alarm uptod0V | 50 VA2 Fig. 1, or Figs. 4-9). Howevaer, self-checking ac-
p tion will shut down the system if there is a flame-
6 Ignition | 120 to 240 V| 250 VA simulating component failure in the flame detec-
19 Pilot Valve, | 12010 240 V| 125 VA tion system. .
or 1st Stage Safety Shutdown with Lockout—occurs if START button
Oil Valve is held in longer than lockout switch timing l;nd %))
: pilot flame (or 1st stage oil flame} is not established,
20 hc,aa':“, :(‘;?l 12010240 V| 250 VA - or(2) afailure exists in the flame detection system (if
3 - - - using a self-chacking system—see Table 1). Lock-
Allqwable inrush can only be 5 times the pilot duty out switch trips and the load relay 1K drops out. Pilot
rating. {continued on next page)

WHEN PURCHASING REPLACEMENT AND MODERNIZATION PRODUCTS FROM YOUR TRADELINE WHOLESALER OR
YOUR DISTRIBUTOR, REFER TO THE TRADELINE CATALOG OR PRICE SHEETS FOR COMPLETE ORDERING NUMBER,
OR SPECIFY—

1. Order number.

3. S4270 Purge Timer. Specify—
a. Desired timing range ( 8 to 60 seconds, 2 to 15
minutes).
b. 120 Volt, 50 or 60 Hz model.
4. Remote Reset Assembly, Part No. 1188118, If desired.
5. S445A Start-Stop Station, for remote operation.
6. Other accessories, if desired.

ORDER SEPARATELY—

1. Flamedetection system (amplifier and matching flame
detector). See Table 1.

2. Mounting(1 ofthefollowing):Q477ASubbase orQ478A
Cabinet (with or without start-stop statlon).

IF YOU HAVE ADDITIONAL QUESTIONS, NEED FURTHER INFORMATION, OR WOULD LIKE TO COMMENT ON OUR
PRODUCTS OR SERVICES, PLEASE WRITE OR PHONE:
1. YOUR LOCAL HONEYWELL RESIDENTIAL AND BUILDING CONTROLS DIVISION SALES OFFICE (CHECK WHITE
PAGES OF PHONE DIRECTORY).

2. RESIDENTIAL AND BUILDING CONTROLS DIVISION CUSTOMER SATISFACTION
HONEYWELL INC., 1885 DOUGLAS DRIVE NORTH
MINNEAPOLIS, MINNESOTA 55422-3892 (612) 542-7500

(INCANADA—HONEYWELL CONTROLS LIMITED, 740 ELLESMERE ROAD, SCARBOROUGH, ONTARIO M1P 2vy)
INTERNATIONAL SALES AND SERVICE OFFICES IN ALL PRINCIPAL CITIES OF THE WORLD.




vaive (or 1st stage oil valve) is de-energized, and
main fuel valve(s) cannot be energized. If used,
external alarm is energized. Lockout switch must be
manually reset to restart system. _

Satety Shutdown—pilot (or 1st stage oil valve) and main
fueivalve(s) are de-energized. If used, external alarm
isenergized. START button mustbe manually pressed
to restan system.

Safety Shutdown cccurs on— L
1. failure to ignite pilot (or 1st stage oil burner if using

direct spark ignition of oil). Lockout will occur if
START button is held in longer than the lockout
switch timing.

2. loss of flame during run period.

3. failure in the flame detection system (if a self-check-
ing system is used-—see Table 1). Lockout will occur
at stantup if the failure already exists and START
button is held in longer than lockout switch timing.

Flame Failure Response Time—2 to 4 seconds.

Lockout Switch Timing—15 seconds (nominal).

AMBIENT OPERATING TEMPERATURE RATINGS:
Minimum—

— minus 20° F [plus 29° C).
— 0° F [minus 18° C] if using and S427D Purge
Timer,
Maximum—
60 Hz: plus 130° F [plus 54° C).
50 Hz: plus 120° F [plus 49° C].

MOUNTING (order separately):

Q477A Subbase for mounting in customer’s cabinet.

Q478A Dust-resistant Cabinet, for flush or surface mount-
ing, with locking cover (with or without START-STOP
push-button station).

MOUNTING DIMENSIONS: See Figs. 2 and 3 (pages 10
and 11).

WEIGHT (without plug-in flame signal amplifier): 6 Ib.
2.7 kg.

FLAME DETECTION SYSTEM (order separately): Plug-in
Flame Signal Amplifier and matching Flame Detector,
see Table 1.

APPROVALS (120 V models only):

UNDERWRITERS LABORATORIES INC. COMPO-

NENT RECOGNIZED: File No. MP268; Guide No.
MCCZ2.

NOTE: All devices meeting UL component recogni-
tion bear the following symbol: N

CANADIAN STANDARDSASSOCIATION CERTIFIED:

File No. LR95329-1; Guide No. 140-A-2, 300-1-0.2

FACTORY MUTUAL APPROVED: Report No. 24117.
REPLACEMENT PARTS:

Incandescent Indicator Lamp, 120 V—Part No.118543A,

or Sylvania type 120RB.

Door Mounted START-STOP Station—Part No.

122492A.

Locking Cabinet Latch Assembly (with 2 keys)—Pan

No. 122514,
Nonlocking Cabinet Latch Assembly—PartNo. 122515.
Terminal Block Assembly (for a Q477A Subbase or
Q478A Cabinet)—Part No. 101173N.
ACCESSORIES:

1. 8427D Plug-in Purge Timer; models with adjustable
timing—8to 60 seconds, 2to 15 seconds or 210 15 minutes.
Must be mounted vertically; 120 V model required.

2. Remote Reset Assembly, Part No. 118811B, 120V,
60 Hz; provides capability of resetting lockout switch from
a remote location.

3. S445A START-STOP Station; for remote operation.

4. W136A Test Meter (includes 196146 Meter Connec-
tor Plug).

5. 196146 Meter Connector Plug (for older W136A
models).

6. 123514A Flame Simulator (for use with R7247A
Rectification Amplifiers).

7. 123514B Flame Simulator (for use with R7249A
Ultraviolet Amplifiers).

8. R4155A Alarm Silencing Relay (available only in a
120 V, 60 Hz model).

9. Q624A Solid State Spark Generator; prevents detec-
tion of ignition spark when properly applied with flame
detection systems using C7027, C7035, or C7044
Minipeeper Ultraviolet Flame Detectors. For use only with
gas pilots.

TABLE 1—FLAME DETECTION SYSTEMS.

PLUG-IN FLAME SIGNAL AMPLIFIERS

APPLICABLE FLAME DETECTORS

SELF- FLAME FAILURE
TYPE COLOR | CHECKING | MODEL | RESPONSE TIME FUEL TYPE MODELS
Rectficaion | Green No R7247A 210 4 sec. Gas Rectifying Holders®: C7004, C7007,. C7011).
flame rods Complete Assemblies: C7005,
C7008, C7009. Q179.
R7247A, 210 4 sec. Oil Reculying Protocells? | 7003, C7010, C7013, C7014
R72478 Gas, Oil, Ultraviolet C7012Aor C.
Coal (Purple Peeper)
Dynamic R72478 210 4 sec. Gas Rectifying Holders: C7004, C7007, C7011.
Self Check?d Flame Reds Camplete assemblies:
C7005, C7008, C7009, Q179.
RA7247C 210 4 sec. Gas, Oil, Ultraviolet C7012E orF.
Coal {Purple Peeper)
Infrared Red No R7248A 210 4 sec. Gas, Oil, Infrared C7015.
Coal (Lead Sulfide)
Dynamic R72488 210 4 sec.
Amplicheck™D0|
Ultraviolet Purple No R7249A 210 4 sec. Gas, Oil | Ulrawiclet (Minipeeper) | C7027, C7035, C704a.
Blue Dynamic R7476A 210 4 sec. Gas, Oil, Ultraviotet C7076.
Self Check® Coal (Adjustable Sensitivity)

3Dynamic sell check circuitry tasts all electronic components in the flame detection system (amplifier and detecior) 60 to 240 times a minute during burner

operation and shuts down the burner if the detection system fails.

I"Cirt:unry tests cnly the flame signal amplifier during bumer operation and shuis down the bumer if the amplifier fads.

gomar flame rod separately; see instruction sheet lor the hatder.
Use Honeywell photocell, part no. 38316, only.
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R4138C,D SCHEMATIC
INTERNAL WIRING
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A PROVIDE DISCONNECT MEANS AND OVERLOAD PROTECTION AS
REGUIRED.

A PILOT LINK JUMPER WIRE; WILL B€ CLIPPED FOR A COMTINUOUS (STAND-
ING) PILOT APPLICATION. LINK MUST ALSO BE CLIPPED IN REDUNDANT
PARALLEL SYSTEMS.

A INSTALLED IF USING A C7012E OR P PURPLE PEEPER ULTRAVIOLET FLAME
OETECTOR.

A WHITE SHUTTER LEADWIRES ARE ONLY ON THE CJ012E CR F PURPLE
PECPER ULTRAVIOLET FLAME DETECTOR WITH SELP-CHECKING FEATURE.
POWER TO DRIVE THE SHUTTER IS APPLIED TO TERMINAL 12 FROM TER.
MINAL 13 THROUGH A SOLID STATE SWITCH IN THE R7247C DYNAMIC
SELF CHECK AMPLIFIER. THE 2 BLACK LEADWIRES ON THE C7012 ARE
CONNECTED YO LI AND L2, REFER TO TYPICAL WIRING DIAGRAMS.

A IF A HIGH FIRE INTERLOCK IS KOT USED, RELAY 1R ANDO CONTACT 1R1
::g?:‘lm AND A JUMPER IS INSTALLED CETWEEN TERMINALS 17

AIIAWEHHQBWMANMRIS”GYMMMM
MINALS L} AKD 6, AND THE “PURGE COMPLETE™ {GREEN} LAMP WILL.
LIGHT WHEN THE MASTER SWITCH IS CLOSED,

A IF A LOW FIRE START INTERLOCK IS NOT USED, THE START SWITCH (S
COMNECTED DIRECTLY TO TERMINAL §.

A AN S44SA START-STOP STATION WITH AN INTERNAL JUMPER, GR EGUIVA-
LENT, 1S USED FOR REMOTE OPERATION,

A 1F AN ALARM SILENCING SWITCH IS NOT USED, THE STOP STATION WiLL
6L CONNECTED DIRECTLY TO TERMINAL 7, AND TERMINAL 1S WILL BE
fmt&?o L1 QETWEEN THE MASTER SWITCH AND THE LIMITS AND

CONTACT IK2 IS IN THE R41SED ONLY. IT SYPASSES 1K3 TO ALLOW RELAY
$XCTO PULL IN AGAIN APTER A MOMENTARY POWER PAILURE.

A IN THE R41350. THE POWER FAILUAE OVERRIDE CIRCUIT SHOWN IN
THE ENSET REPLACES RELAY 3K aat

GAS OR OIL CUTOFF SYSTEM.

FIG. 1—SIMPLIFIED SCHEMATIC DIAGRAM OF THE R4138C AND D, SHOWING TYPICAL FIELD WIRING FOR A



SEQUENCE OF OPERATION FOR THE R4138C,D
NOTE: italics denote special applications.

NORMAL OPERATION

OPERATOR ACTION

R4138 OPERATION

SYSTEM OPERATION

1.

Reset the lockout switch on the
A4138. Resetalllimits andinterlocks.
Close the master switch.

a. Power is applied to terminal L1
through the interlocks and limits,
and to terminal 3 through the
jumper from terminal L1; the plug-
in amplifier is energized.

b. Power is applied to terminal 15
(through the alarm silencing
swilch) andtoterminal 16 (through
3K1).

¢. Power is applied to terminal 18
(through 3K3); the FLAME OFF
(RED) lamp lights.

. a. The fan(s) starts.

b. The alarm is energized, but may
be turnedoff by opening thealarm
silencing switch (if used).

¢. None.

2. Openthe damper1o high fire position 2. a. None. . a. Thehighfireinterlockcloses when

(it manually operated.) thedamperis open. (The damper
may open automatically.)

b. Power is applied to terminal 17 b. The purge period begins, the
(through the high fire interiock) fan(s) clears the combustion
and to the motor of the purge chamber of unburned fuel and
timer (through PT1), the purge fuel vapor.
timer starts.

c. Attheendofthepresettime, PT1 ¢. Relay 1R pulls in; 1R1 closes to
opens and the purge timer stops. bypass the high fire interlock and
PT2 closes, applying power to keep power applied to the purge
terminal 6 (from terminai L1); the timer. (If power is removed from
PURGE COMPLETE (GREEN) the purge timer. It will reset, PT2
lamp lights will open, and the system cannot

be started.)

3. When the PURGE COMPLETE 3. None. . Thehigh fire interiock opens, and the
(GREEN) lamp lights, close the low fire start interiock closes when
dampertolow fire position (ifmanually the damper is closed. (The damper
operated). may close automatically.)

4. Close the alarm silencing switch (if it 4. None. . The alarm is energized.
was cpened in step 1).

5. Pushinthe START button and hold it 5. a. Power is applied to the ignition . a. The ignition transformer is

in.

NOTE: Toaveidnuisance shutdowns
when not using a purge timer,
wait at least 10 seconds after the
fan interlock closes before
pushing in the START button

transformer from terminal 6
(through the low fire startinterlock
and the START station).

b. Power is applied to terminal 7
from terminal 6 through the low
fire startinterlock, START station,
internal jumper, STOP station,
and alarm silencing switch).

c. Relay 1K pulls in through LS1,
2K2, and the LS HTR (lockout
switch heater), thus proving the
continuity of the heater.

(1) 1K1 closes, applying power
to terminal 19 from terminal
3.

{2) 1K2 closes.

(3) 1K3 closes; the LS HTR
(lockout switch heater)
begins heating (by auto-
transformer action of 1K
through 1K3 and 2K2).

d. /fanR7247C Dynamic Self Check

Amplifieris used, poweris applied

fromterminal 7 through the jumper

energized.

b. None.

c. (1) The pilot valve (or 1st stage

oil vaive) is energized. The
valve opens and the pilot or
1ststage oilbumer)isignited.

(2) if the pilot link jumper wire
has been clippad for a
continuous (standing) pilot
application, the flame
detection circuit to the
arplifier is complete,

(3) None.

d. /f a C7012E or F Purple Peeper

Ultraviolet flame Detactor (with
self-chacking feature)is used, the

lo terminal 13, through the solid shutter is energized.
state switch in the ampliifier
{between amplifier terminals 16
and 17), to terminal 12.
(continued on next page)

60-2368—4



NORMAL OPERATION (continued)

OPERATOR ACTION

R4138 OPERATION

SYSTEM OPERATION

e. None.

f. When the flame is detected, relay
2K pulls in.

(1) 2K1 closes, bypassing the
purge timer contact PT2, low
fire start interlock, START
station, and internal jumper.
Power will be applied to
terminal 7 (from terminal 3,
through 2K1 to terminal 8, and
through the STOP station and
alarm silencing switch) to hold
in relay 1K {unless the limits
open, the STOP button is
pressed, or safety shutdown
occurs). -

(2) 2K2 opens; the LS HTR stops
heating.

{(3) 2K3closes, applying power to
terminal 20 (from terminal 3
through 1K1). Relay 3K pulls in
and the FLAME ON (WHITE)
lamp lights.

g. When relay 3K pulls in—

(1) 3K1 opens, removing power
from terminal 16.

(2) B4138D only: 3K2 closes,
bypassing 1K3. Relay 1K can
pull back in after a mementary
power failure if 3K is still pulled
in.

(3) 3K3 opens, removing power
from terminal 18. The FLAME
OFF (RED)lampgoes out. The
purge timer resets and PT2
opens, removing power from
terminal 6. The PURGE
COMPLETE (GREEN) lamp
goes out.

e. The flame detectordetects the pilot
flame for 1st stage ofl flame).

f. {1) None.

(2) None.

(3) The automatic main fuel
valve(s) is energized. The
valve(s) opens and the main
burneris ignited. The systemis
in the run condition. (If a
manually openedvalveisused,
the main burner will not be
ignited until step 7 is
completed.)

g. (1) The alarm is de-energized
(2) None.

{(3) Relay 1R drops out and 1R1
opens.

6. When the FLAME ON (WHITE) lamp
lights, release the START button.

Normal operation, including self-
checking of the flame detection system
(if a self-checking system is used).

. The ignition transformer is de-

energized.

7. Open manual main fuel valve(s) (if
usad).

Normal cperation.

. Themain burneris ignited. The system

is in the run condition.

8. Pushinthe STOP button and helditin
untilthe FLAME OFF (RED)lamp lights
or until all relays drop out.

a. Power is removed from terminal 7.

b. Relay 1K drops out. 1K1 opens,
removing power from terminals 19
and 20. Relay 3K drops outand the
FLAME ON (WHITE) lamp goes
out.

¢. When relay 3K drops out—
(1) 3Kt doses.
(2) 3K3 closes; the FLAME OFF

(RED) lamp lights.

d. When the flames go out, relay 2i<
drops out.

e. All relay contacts are reset for the
next startup.

. g. C7012E,F shutteris da-energized.

. The pilot valve (or 1st stage oil
valve) and the main fuel vaive(s)
arede-energized. The valvesclose
and all flames go out.

c. (1) The alarm is energized.
(2) None.
d. None.

e. None.

9. Opens the alarm silencing switch (if
used).

Power is removed from terminals 15
and 16.

. The alarm is de-energized.

10. Open the master switch.

10.

Power is removed from terminals L1
and 3. The plug-in amplifier is de-
energized, andthe FLAME OFF (RED)
lamp goes out.

(continued on next page)



SAFETY OPERATION

ABNORMAL CONDITION

R4138 OPERATION

SYSTEM OPERATION

Safe Start Check—A flame, or a condition
simulating a flame, is present before the
START button is pressed.

NOTE: This check does not apply if using a
conlinuous (standing) pilot, or if using a
C7012E or F Flame Detector with the
Jjumper connected between terminals 13
and 7.

Relay 2K pulls in when the flame (or flame-
simulating condition) is detected. Contact
2K2 opens, preventing relay 1K from pulling
in when the START button is pressed.
» 1K1 stays open; no power can be
applied to terminals 19 and 20.

» Relay 3K cannotpullin; 3K1 and 3K3
remain closed. The FLAME OFF
(RED)lampremains cn. The PURGE
COMPLETE(GREEN)lampmayalso
come on.

The system cannot be started until the con-
dition is corrected and 2K drops out.

+ Thepilot valve (or 1ststage oil valve)
and the automatic main fuel valve(s)
cannot be energized.

+ The alarm remains energized.

The pilot (or 1st stage oil burer, is not
ignited.

No flame is detected, so relay 2K does not
pull in.

1. 2K2stays closed; the LS HTR (lockout
switch heater) heats until the lockout
switch trips (if the START button is
held in longer than the lockout switch
timing).

a. LS1opensand relay 1K drops cut,
1K1 opens, removing power from
terminal 19.

b. 2K3 stays open; power cannot be
applied to terminal 20.

c. Relay 3K cannot pull in; 3K1 and
3K3 remain closed. The FLAME
OFF (RED) lamp remains on.

2. Itthe START buttonis released before
the lockout swiltch trips—

a. 2K1staysopen;the START station
is not bypassed. When the START
button is released, power is re-
moved from terminal 7.

b. Relay 1Kdrops outand 1K1 opens,
removing pawer from terminal 19.

c. 2K3 stays open; power cannot be
applied to terminal 20.

d. Relay 3K cannot pull in; 3K1 and
3K3 remain closed. The FLAME
OFF (RED) lamp remains on.

The system cannot be started. The ignition
transformer is de-energized when the
START button is released.
1. Safety shutdown with lockout occurs.
The lockout switch must be manually
reset to try to restart the system.

a. The pilot valve (or 1st stage oil
valve) is de-energized, and the
valve closes.

b. The automatic main fuel valve(s)
cannot be energized.

c. The alarm remains energized.

2. Safety shutdown occurs. The START
button mustbe manuallypressed!o try
to restart the system.

a. When the START button is re-
leased, the ignition transformer is
de-energized.

b. The pilot valve (or 1st stage oil
valve) is de-energized, and the
valve closes.

¢. The automatic main fuel valve(s)
cannot be energized,

d. The alarm remains energized.

The flame goes out during the run period.

NOTE: Safety operation is the same if the
main bumer is not ignited in a system
with an interrupted pilot (obtained only
by the addition of external circuitry).

Relay 2K drops out.

+ 2K1 open, removing power from ter-
minals 8 and 7. Relay 1K drops out
and 1K1 opens, removing power from
terminals 19 and 20. The FLAME ON
(WHITE) lamp goes out.

» Relay 3K drops out; 3K1 and 3K3
close. The FLAME OFF (RED) lamp
lights.

Safety shutdown occurs.

+ Thepilotvalve (or 1st stage oif valve)
and the automatic main fuel vaive(s)
are de-energized, and the valves
close.

» The alarm is energized.

A limit or interlock opens.

Power is remaved from all terminals except
15. Allindicator lamps go out and afl relays
drop out. 3K1 closes, applying power to
terminal 16.

The system shuts down. All valves are de-
energized, and the valves close. The alarm
is energized.

Momentary power failure.

B4138C:
Power is removed from all terminals, all
indicator lamps go out, and all relays
drop out,

The system shuts down. The alarm is ener-
gized when power is restored.

(continued on next page)
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SAFETY OPERATION (continued)

ABNORMAL CONDITION

R4138 OPERATION

SYSTEM OPERATION

Momentary power failure.

Power is removed from all terminals, all
indicator lamps go out, and all relays
except 3K drop out. The charge on ca-
pacitor C1 will hold in 3K for about 1
second.

+ If power is restored before 3K drops
out and before the pilot flame (or 1st
stage oil flame) goes out—

— 3K2 will stay closed, bypassing
1K3; 3K1 and 3K3 will stay open.

— relay 2K will pull backin; 2K1 and
2K3 will close, and 2K2 will open.

— the START station will be by-
passed through 2K1, the STOP
station, and the alarm silencing
switch.

— power will be reapplied to termi-
nal 7.

— relay 1K will pull back in through
LS1 and 3K2.

— operation will retumn to normal.

+ If 3K drops out before power is re-
stored—

— 3K2 will open, so 1K3 will not be
bypassed;3K1and3K3wiliclose.

— relay 1K cannot pullbackinsince
both 1K3 and 3K2 are open.

— 1K1 stays open, so 3K cannot
pull back in.

— the FLAME OFF (RED) lamp wiil
light when power is restored.

» |t the pilot flame (or 1st stage oil
flame) goes out before power is re-
stored,

— relay 2K cannot pull back in, so
2K1 stays open.

— the START station cannot be by-
passed.

— power will not be reapplied to
terminal 7.

— relay 1K cannot puil back in.

— relay 3K will drop out; 3K1 and
3K3 will close.

— the FLAME OFF (RED) lamp will
light when power is restored,

+ If power is restored within 1 second
and the pilot flame (or 1st stage it
ftame) is still burning (the valve must
be slow closing), normal operation
willbe resumed. The alarm willnotbe
energized. If the main burner flame
has gone out, it will be reignited by
the pilot flame. (Power failure over-
ride circuits may have to be added to
the pilot valve and main valve(s) to
ensure that they do not close on a
momentary power interruption.)

+ The system shuts down. All valves
are de-energized, and the valves
close. The alarm is energized when
power is restored.

+ The system shuts down. All valves
are de-energized, and the valves
close. The alarm is energized when
power is restored.

LE USING A SELF-CHECKING FLAME

The flame detection system fails while
the system is turned off or during the
purge period,

Relay 2K cannct pull in when the system is
started-same operation as if the pilot (or 1st
stage oil burner) is not ignited.

Safety shutdown occurs. Lockout will occur
ifthe START buttonis heldin longer than the
lockout switch timing.

The flame detection system fails during
the run period with the burner firing.

Relay 2K drops out—same operation as if
the flame goes out.

Salety shutdown occurs.




WHEN INSTALLING THIS PRODUCT...

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

2. Checktheratings given intheinstructionsandonthe
product to make sure the product is suitable for your
application.

3. Installer must be atrained, experienced, flame safe-
guard control technician.

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

1. Disconnect power supply before beginning in-

stallation to prevent electrical shock and equip-
ment damage.

2. Allwiring must comply with applicable local elec-
trical codes, ordinances, and regulations.

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

4. Thefan interiock, limits, and miscellaneous inter-
locks must be rated to carry and break current to
the ignition transformer(s), pilot valve(s) (or 1st
stage oil valve), and main fuei valve(s) simulta-
neously.

5. If replacing an R4138 in an existing installation,
remove all jumpers and capacitors from the ter-
minal strip except those required for the new
installation,

6. If the type of flame detector is changed, remove
all jumpers and rewire for the new installation.

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

IMPORTANT

1. For on-oft gas-fired systems, some authorities
having jurisdiction prohibit the wiring of any limit
or operating contacts in series with the main fuel
valve(s).

2. Forcontinuous (standing) pilot applications, Fac-
tory Mutual requires that gas tothe pilot burnerbe
automatically shut off on pilot flame failure. A
separate control must be used for this purpose.
Recommendation 4 on page 9 in the Factory
Mutual Engineering Corporation’s Loss Prevep-
tion Data Sheet Section 6-4, 12-69 is interpreted
to mean that this control can be a thermally
actuated valve.

3. Do not connect more than two C7012E or F
Purple Peeper Ultraviolet Flame Detectors (with
self-checking shutter) in paralle! to the same
terminals.

Use applicable installation instructions provided by the
bumer manufacturer in addition to the corresponding in-
structions given here. Before putting the system into ser-
vice, check out the installation using the procedures in the
CHECKOUT section of this sheet, and any others stipu-
lated by the burner manufacturer.

LOCATION
TEMPERATURE

Install the R4138 where the surrounding temperatures
will remain within the Ambient Operating Temperature
Ratings in the SPECIFICATIONS section.

HUMIDITY

Install the R4138 whare the relative humidity never
reaches the saturation point. Condensation of moisture on
the R4138 may cause enough leakage to short the flame
signalto ground and thus prevent the burner from starting.

VIBRATION

Do not install the R4138 where it could be subject to
excessive vibration. Vibration shortens the life of the
electronic components.

WEATHER
The R4138 is not designed 1o be weathertight. If it is
installed outdoors, use weathenight enclosure.

MOUNTING THE CABINET OR SUBBASE
See Figs. 2 and 3 for installation dimensions.

1. Select the location on a vertical wall or instrument
panel. (The Q477A Subbase may be mounted directly in
the customer's cabinet.) Be sure to allow clearances for
servicing and for removal of the R4138.

IMPORTANT
To ensure proper operation, the R4138 must be

mounted vertically,

2. Forsurface mounting, use the back of the cabinet or
subbase as a template to mark the 4 screw locations. Drill
the pilot holes.

3. Fortlush mounting (Q478A Cabinet), make anopen-
ing inthe vertical wall or instrument panel just slightly larger
than the cabinet, not including the flange. Add the 2
detachable mounting brackets to the sides of the cabinet
after it is in place.

4. Insert the 4 mounting screws and tighten them
securely.

5. Install necessary conduit fittings.

WIRING TO TERMINAL STRIP
(FIG. 4 THROUGH 8)

1. All wiring must comply with applicable electrical
codes, ordinances, and regulations. Use NEC Class 1 {line
voltage) wiring.
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2. For normal installations, use moisture-resistant No.
14 wire suitable for at least 167° F {75° C}.

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

a. Forthe ignition, use Honeywell Spec. No. R1061012
Ignition Cable or equivalent (This wire is rated at
350° F[177° C]for continuous duty, and upto 500° F
[260° C] for intermitient use. It has been tested to
25,000 volts.)

b. For the flame detector “F" leadwire, use Honeywell
Spec. No. R1298020 or equivalent. (This wire is
rated up to 400° F [204° C] for continuous duty. It is
tested for operation up 10 600 volts and breakdowns
up to 7500 volts.)

4. Forignition installations in a contaminating environ-
ment, use Honeywaell Spec. No. R1239001 High Tension
Ignition Cable or equivalent. (This wire is very resistant to
severe conditions of oil, heat, and corona, and is tested to
withstand high voltages up to 25,000 voits RMS in a salt
bath for 1 minute without breakdown. It is rated at 200° F
[93° C} for continuous duty, and up to 250° F [177° C] for
intermittent use.)

IMPORTANT

Do not run high voltage ignition transformer wires in
the same conduit with the ilame detector wiring.

5. Refer to Figs. 4 through 8 for typical field wiring
connections. Follow the burner manufacturer’s wiring dia-
gram if provided.,

IMPORTANT
Make sure the START-STOP station is wired as
shown; rewire if necessary.

6. Do notremove the factory-installed jumpers from
the terminal strip in the cabinet or on the subbase unless
you are installing a High Fire Interlock or a C7012E or F
Purple Peeper Ultraviolet Flame Detector (with self-check-
ing shutter).

a. ltyou are installing a High Fire Interlock, remove the
jumper betweenterminals 17 and 18 (if there is one).
Add relay 1R (terminai 6) and connect contact 1R1
between terminals 17 and 18.

b. It you are installing a C7012E or F Purple Peeper
Ultraviolet Flame Detector, remove the jumpers

10

betwesn terminals 14 and 13 and terminals 12 and
F (ifthere are jumpers). Then add ajumper between
terminals 13 and 7.

¢. Do not remove any other jumpers.

7. Make sure the loads do not exceed the terminal
ratings. Refer to the iabal on the R4138 or to the Terminal
Ratings in the SPECIFICATIONS section.

8. Check the power supply circuit. The voltage and
fraquency must matchthose of the R4138. Do not connect
the R4138 to a circuit which is subject to line voltage
variations, such as would occur with on-off switching of
heavy loads. A separate power supply circuit may be
required for the flame safeguard control. Add required
disconnect means and overload protection.

9. Check all wiring circuits and complete the STATIC
CHECKOUT (page 18) before installing the R4138.

8l
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A TEAMINAL 1215 USED ONLY TO ORIVE THE SHUTTER ON A CT012E OR F
PURPLE PEEPER ULTRAVIOLET FLAME DETECTOR WITH SELF-CHECKING
FEATURE. POWER 1O DRIVE THE SHUTTER IS APPLIED TO TERMINAL 12 FROM
TERMINAL 13 THROUGH A SOLID STATE SWITCH IN THE R2247C DYNAMIC
SELF CHECK AMPLIFIER
PILOT LINK JUMPER WIRE. CLIP FOR A CONTINUDUS (STANDING) PILOT
APPLICATION.

PROVIDE DISCONNECT MEANS AND OVERLOAD PROTECTION AS REQUIRED.

A IN THE R4) 300, THE POWER FAILURE OVEARIDE CIRCUIT INSIOE THIS BOX
(INDICATED BY DASHED LINES) REPLACES RELAY 3K,

CONTACT IK2 1S 1 THE R41I0D ONLY. IT BYPASSES IK3 TO ALLOW RELAY 1K
TO PULL I AGAIN AFTER A MOMENTARY POWER FAILURE.

IF THE $4270 PURGE TIMER (S NDT USLO, INSTALL A JUMPER BETWEEN TER.
MINALS L1 AHD 6. THE “PURGE COMPLETE™ (GREEN) LAMP WILL THEN LIGHT
WHEN THE MASTER SWITCH IS CLOSED.

USE ALL NEC CLASS ) WIRING.
FOR A SINGLE FUEL SYSTEM, OMIT THE CHANGEOVER SWITCH AND CONNECT
THE FUEL VALVE(S) DIRECTLY TO TEAMINAL 20.

REMOVE ALL CAPACITORS WHICH MAY MAVE BEEN PREVIOUSLY INSTALLED
OETWEEM TEHMINALS 12 AND 1), AND 13 AKD G

INTEHNAL SCHEMATIC | EXTERNAL FIELD wmch

A iF USING A HIGH FIRE INTERLOCK, REMOVE THE JUMPER BETWEENM TER-

MINALS 17 AND 18 (1F THERE 15 ONE), AND ADD RELAY 1R (TERMINAL 6) AND
CONTVALY IR1 THE DAMPEA MUST BE OPENED (MANUALLY (F REQUIRED} TO
CLOSE THE HIGH FIRE INTEHLOCK AND START THE PURGE JIMER. WHEN THE
PURGE 1S COMPLETE (GREEN LAMP ON), LR PULLS 11 AND 1R) CLOSES TO
BYPASS THE HIGH FINE INTERLOCK. TMIS KEEPS PONER APPLIED TO THE
PURGE TIMER WHEN THE DAMPER 1S CLOSED AND THE SYSTEM (S IN THE LOW
FIRE POSITION, IF NOT USING A HIGH FIRE INTERLOCK, OMIT RELAY IR AND
COMTACT TRI, AND MAKE SURE THAT THERE 1S A JUMPER BE TWEEN
TERMINALS 17 AND 18,

ﬁ IF USING A C012€ OR F PURPLE PEEPER ULTRAVIOLET FLAME DETECTOR,

REMOVE THE JUMPERS BETWEEN TERMINALS 14 AND 13 AND TERMINALS
12 AND F (F THERE ARE JUMPERS), AND INSTALL A JUMPER GETWEEN
TERMINALS 12 AND ). (TO ORTAIN A SAFE START CHECK, MOVE THL
JUMPER TO TERMINALS 13 AHD ). HOWEVER, THE SHUTTER WILL THEN

: BE ENCRGIZED ALL THE TIME, UNLESS THE MASTER SWITCH 1S OPENED )

FOR THE C7015A IKFAARED (LEAD SULFIDE) FLAME DETECTOR, ESTHER
LEADWIRE MAY BE CONNECTED TO THE F TERMINAL. RUN THE C2015A LEAD-
WIRES ALONE IN CONDUIT ALL THE WAY TO THE CADINET OR SUBBASE, AND
GROUND THE CONDUIT AT THE TERMINAL STRIP. (REFER TO PUBLICATION
602106 FOR DETAILED INSTRULTIONS )

WINTE SHUTTER LEADWIRES ARE ONLY ON THE C7012€ DR F,

A
4

7t
A
4

£

TWO C7012 PURPLE PEEPER ULTRAVIOLET FLAME DETECTORS MAY BE WIRED
1M PAHALLEL TO THE SAME TERMINALS AS SHOWN. THE C7012°S MUST BE
120V MODELS

THE ALARM SILENCING SWITCH IS OPTIONAL . (F IT 1S NOT USED, CONNECT
THE STOP STATION DIRECTLY TO TERMINAL 7, AND CONNECT TERMINAL 13
TOL! BETWEEN THE MASTER SWITCH AND THE LIMITS AND INTERLOCKS AN
RAISSA ALARM SILENCING RELAY MAY BE USED INSTEAD: CONNECT IT AS
SHOWN IN THE INSTALLATION SECTION.

TO AVOID NUISANCE SHUTOOWNS WHMEN NOT USING A PURGE TIMER, WAIT AT
LEAST 10 SECONDS AFTER THE FAN INTERLOCK CLOSES 8EFORE PRESSING
THE “START™” BUTTON

FOR A Q47841031 CABGINET WITH A FACTORY INSTALLED START-STOP SWITCH,
MAKE SURE THE SWITCH IS WIRED AS SHOWN, REWIRE IF NECESSARY, FOR
REMOTE OPERATION, USE AN S445A STANT-STOP STATION, 05t EQUIVALENT
VITH AN INTERNAL JUMPER AS SHOWN,

THE LOW FIRE START INTERLOCK MUST BE CLOSED TO ENERGIZE THE
IGNITION TAANSFORMER. 1T CLOSES WHEN PURGE (S COMPLETE (GREEH LAMP
OH) AHD THE DAMPER 1S CLOSED (MANUALLY IF REQUIRED). IF THIS INTER.
LOLK 15 NOT USED, CONNECT THE START SWITCH OIRECTLY TO TERMINAL &

THESE INTERLOCKS AND LIMITS MUST BE HATED TO CARRY AND DNEAK CUR.
AENT 10 THE IGNITION TRANSFORMER, PILOT VALVE {OR 15T STAGE OIt
VALVE), AND MAIN FUEL VALVE(S) SIMULTANEOUSLY

s

FIG. 4—TYPICAL WIRING DIAGRAM FOR THE 120 V MODEL OF THE R4138C OR D WHEN USED IN A GAS, OIL, OR DUAL FUEL CUTOFF SYSTEM.
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TERMINAL 12 (S USED ONLY TO DRIVE THE SHUTTER ON A
C7012€ OR ¥ PURPLE PEEPER ULTAAVIOLET FLAME OETEC-
TOR WITH SELF-CHECKING FEATURE. POWER TO DRIVE THE
SHUTTER IS APPLIED TO TERMINAL 12 FROM TERMINAL 13
THROUGH A SOLID STATE SWITCH IN THE R2247C DYNAMIC
SELF CHECK AMPLIFIER

£2\ PILOT LINK JUMPER WIRE. CLIP FOR A CONTINUOUS (STAND-
ING) PILOT APPLICATION,

A PROVIOE DISCOMNECT MEANS AND OVERLOAD PAOTECTION
AS RLEQUIAED

Z4\ N IHE RAI380. THE POWER FAILURE OVERRIDE ciRcuIY
INSIDE THI$ BOX (INDICATED BY DASHED LINES] REPLACES
RELAY 3K,

A CONTACT 342 1S IN THE RAIISD ONLY. 1T BYPASSES IK3 TO
ALLOW RELAY 1K TO PULL It AGAIN AFTER A MOMENTARY
POWER FAILUKE

& IF THE 54270 PURGE TIMER IS NDT USED, INSTALL A JUMPER
BETWEEN TERMINALS L) AND €. THE “PURGE COMPLETE™
(GREEN) LAMP WILL THEN LIGHT WHEN THE MASTER SWITCM
1SCLOSED.

A ALL USE KEC CLASS | WIRING.

INTERNAL SCHEMATIC lEXTERNAL FIELD WIRING A

A REMOVE ALL CAPACITORS WHICH MAY MAVE BEEN
PAEVIOUSLY INSTALLED BETWEEN TERMINALS 12 AND 13,
AND 13 AND G.

A IF USING A HIGH FIRE INTERLOCK, REFER TO THE WIRING
DIAGRAM FOR A GAS, OIt., OA DUAL FUEL CUTOFt SYSTEM.

& IF USING A C7012€ OR F PUAPLE PEEPER ULTAAVIOLEY FLAME

OETECTOR, REMOVE THE JUMPERS BETWEEN JERMINALS 14
AND 13 AND TERMINALS 12 AND F (tF THERE ARE JUMPERS),
AND INSTALL A JUMPER BETWEEN TERMINALS (3 AND 7 (to
OUTAIN A SAFE START CHECK, MOVE THE JUMPER TO TEAM}-
NALS £3 AND 3. HONLVER, THE SHUTTE6 WILL THEN BE
ENERGIZED ALL THL TIME, UNLESS THE MASTE R SWITCH 15
OPENED)

A FOR THE C1015A INFRARED (LEAD SULFIDE) FLAME DETEC-
TOR, EITHER LEADWIAE MAY BE CONNECTED TO THE F TER-

MINAL, HUN THE C2015A LEADWIRES ALONE IN CONDUIT ALL

THE WAY TO THE CADINET OR SUBBASE, AND GROUND TME
CONOWIT AT THE TERMINAL STRIP. (REFER TO PUBLICATION
60-2306 FOR DETAILED IMSTRUCTIONS )

A WHITE SHUTTER LEADWIRES ARE ONLY ON THE C7012€ OR F.
TWO C7012 PURPLE PEEPER ULTRAVIOLET FLAME DETEC.

JORS MAY BE WIRLOD I PARALLEL TO THE SAME TERMINALS
AS SHOWH THE C7012°S MUST BE 120V MODELS

G

L 120V,
p=(HOT ) == 0160 12

& THE ALARM SILENCING SWITCM IS OPTIONAL. IF IT 1S NOY
USED, CONNECT THE STOP STATION DIRECTLY TO TERMIN.
AL 7, AND CONNECT TERMINAL 15 TO L1 BETWEE® THE
MASTER SWITCH AND THE LIMITS AND INTERLOCKS AN

R4ISSA ALARM SILENCING R
CONNECT IT AS SHOWNIN T

O

FOR A Q476A1031 CABI
START.S
SHOWH,
USE AN

AND BREAK CURRENT YO THE OIL VALVE(S).

ELAY MAY BE USED INSTEAD,
HE INSTALLATION SECTION.

TO AVOID NUISANCE SHUTDOWNS WHEN NOT USING A
PURGE TIMER, WAIT AT LEAST 10 SECONDS AFTER THE FAN
INTE‘,RLOCK CLOSES BEFORE PHESSING THE ~START™
BUTTON.

MET WITH A FACTORY INSTALLED
TOP SWITCH, MAKE SURE THE SWITCH IS WIRED AS
REWIRE IF NECESSARY. FOR REMOTE OPERATION,
SA4SA START-STOP STATION, OR EQUIVAL ENT wITH
AN INTERNAL JUMPER AS SHOWN.

THE LOW FIRE START (
GIZE RELAY 1K T CL
(GREEN LAMP ON;|
IF REQUIRED). IF

MTERLOCK MUST BE CLOSED TOENELR
OS€S WHEN PURGE 1S COMPLETE

) AND THE DAMPER 1S CL OSFD (MANDALL ¥
THIS INTERLOCK 15 NOT USED, CONNECT
THE START SWITCH DIRECTLY TO TERMINAL 6.

THESE INTERLOCKS AND LIMITS MUST BE RATED TO CARAY

LYY

FIG 5—TYPICAI WIRING DIAGRAMFNR A TORCH-ICMTEN Ol .FIREN ~ITAFESVGTEM

NEMAIIDECO MDCDATIORMC . S TAMIICI LTI I GET AT I o 80
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USE ONLY ONE START-STOP STATION. CONNECT IT TO TER. L2 L
& TERMINAL 12 1S USED ONLY TO DRIVE THE SHUTTER ON A A MINAL STRIP NO. 2. FOR A Q478A1031 CABINET WITH A A WHITE SHUTTER LEADWIRES ARE ONLY ON THE C7012E OR F. l (Hom)
s""i OR F PURPLE PEEPER ULTRAVIOLET FLAME DETEC. FACTORY INSTALLED START-STOP SWITCH, MAKE SURE THE 4
s°“ "'E';' gﬂ-“"ic“"‘ﬁ FEATURE. POWER TO DRIVE THE SWITCH IS WIRED AS SHOWN; REWIRE (F NECESSARY. FOR TWO C7012 PURPLE PEEPER ULTAAVIOLET FLAME DETEC. 120v,
TUROUEH & 20000 STITE AL 12 PROM TERMINAL )3 AEMOTE OPERATION, USE AN S445A START-STOP STATION, TOAS MAY BE WIRED IN PARALLEL YO THE SAME TERMINALS $0/60 HZ
HROUGH A SOLID STATE SWITCH IN YHE R7247C DYNAMIC OR EQUIVALENT WITH AN INTERNAL JUMPER AS SHOWN. AS SHOWN. THE 70125 MUST GE 120V MODELS POWER
SELF CHECK AMPLIFIER. SUPPLY
& REMOVE ALL CAPACITORS WHICH MAY HAVE BEEN

A PILOT LINK JUMPER WIRE; CLIP FOR THIS APPLICATION.

A PROVIDE DISCONNICT MEANS AND OVERLOAD PROTECTION
AS REQUIRLO.

A IN THE R41180, THE POWER FAILURE OVERRIDE CIRCUIT IN.
:IESA'VNJB GOX (INDICATED 8Y DASHED LINES) REPLACES
L9

& CONTACY 3K2 (5 IN THE RE138D ONLY. IT BYPASSES 1K) TO
ALLOW RELAY 1K TO PULL IN AGAIN AFTER A MOMENTARY
POWER FAILURE.

& USE ONLY ONE PURGE TIMER: PLUG IT INTO THE R413a
WHICH IS CONNECTED TO TERMINAL STRIP ND. 1. IF 1D
PURGE TIMER IS USED, INSTALL A JUMPER BETWEEN TER.
MINALS L) AND 6 OF TERMINAL STRIP NO. |; THE “PURGE
COMPLETE™ (GREEN) LAMPS WILL THEN LIGHT WHEN THE
MASTER SWITCH IS CLOSED.

USE ALL NEC CLASS ) WIRING.

PAEVIOUSLY INSTALLED BETWEEN TERMINALS (2 AND 13,
AND 13 AND G.

& IF USING A HIGH FIRE INTERLOCK, REFER TO THE WIRING
DIAGRAM FOR A GAS, OIL, OR DUAL FUEL CUTOFF SYSTEM.

IF USING A C7012E OR F PUAPLE PEEPER ULTRAVIOLET FLAME
DETECTOR, REMOVE THE SUMPERS BETWEEN TERMINALS 14
AND 13 AND TERMINALS 12 AND F (IF THERE ARE JUMPERS),
AND INSTALL A JUMPER BETWEEN TERMINALS 13 AND . {TO
OBTAIN A SAFE START CHECK, MOVE THE JUMPER TO TERMI-
NALS 13 AND 3. HOWEVER, THE SHUTTER WILL THEN BE
E::ﬂgll[o ALL THE TIME, UNLESS THE MASTER SWITCH IS
OPENED,)

A FOR THE CI015A INFRARED (LEAD SULFIDE) FLAME DETEC.

TOR, EITHER LEADWIRE MAY GE CONMECTED YO THE F TER.
MINAL. RUN THE C2015A LEADWIRES ALONE IN CONDUIT ALL
THE WAY TO THE CADINET OR SUBBASE, AND GROUND THE
CONDUIT AT THE TERMINAL STRIP. (REFER TO PUBLICATION
60-213% FOR DETAILED INSTRUCTIONS.)

& THE ALARM SILENCING SWITCH (S OPTIONAL. IF I 1S NOT

USED, CONNECT THE STOP STATION DIRECTLY TO TEAMIN.
AL 7, AND CONNECT TERMINAL 15 TO L) BEYWEEN THE
MASTER SWITCH AND THE LIMITS AND INTERLOCKS. AN
RAISSA ALARM SILENCING RELAY MAY BE USED INSTEAD;
CONNECT (T AS SHOWN IN THE INSTALLATION SECTION.

B>

TO AVOID NUISANCE SHUTDOWNS WHEN NOT USING A PURGE

TIMER, WAIT AT LEAST 10 SECONDS AFTER THE FAN INTER.
LOCK CLOSES BEFORE PRESSING THE “START* BUTTON.

A THE LOW FIRE START INTERLOCK MUST BE CLOSED TO
ENERGIZE THE IGNITION TRANSFORMER. IT CLOSES WHEN
. PURGE 15 COMPLETE (GREEN LAMPS ON) AND THE DAMPER 1S
CLOSED [MANUALLY (F REQUIRED). IF THIS INTERLOCK 1S
HOT USED, CONNECT THE START SWITCH DIRECTLY TO
TERMINAL ¢.

A THESE INTERLOCKS AND LIMITS MUST BE RATED YO CARRY
AND BREAK CUARENT TO THE IGNITION TRANSFORMER,
PILOT VALVE (DR 1ST STAGE OIL VALVE), AND MAIN FUEL
VALVE(S) SIMULTANEOQUSLY.

oA

FIG. 6—TYPICAL WIRING DIAGRAM USING REDUNDANT PARALLEL R4138C,D FLAME SAFEGUARD CONTROLS ON 1 BURNER.
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INTERNAL SCHEMATIC I EXTEANAL FIELD WIRING z:s
A TERMINAL 12 1S USED ONLY TO DRIVE THE SHUTTER ON A CJ012E OR F
PURPLE

PEEPER ULTRAVIOLET FLAME DETECTOR WITH SELFCHECKING
FEATURE. POWER YO DRIVE THE SHUTTER IS APPLIED TO TERMINAL 12
FROM TERMINAL 13 THROUGH A SOLID STATE SWITCH IN THE R7247C
OVYNAMIC SELF CHECK AMPLIFIER,

PILOT LINK JUMPER WIRE: CLIP FOR A CONTINLOUS (STANDING) PILOT
APPLICATION.

REMOVE ALL CAPACITORS WHICH MAY HAVE BEE!

00 NOT CONNECT ALL OF THE MAIN FUEL VALVES TO ONE CONTROL (F
THEY EXCEED THE ELECTRICAL RATING OF TERMINAL 20; FOLLOW THE
WIRING DIAGRAM IN THE NEXY FIGUAE.

BETWEEN TEAMINALS 12 AND 13, AND 13 AND G. N PREVIGUILY INSTALLED & F USING A HIGH FIRE INTERLOCK, REFER YO THE WIRING DIAGRAM FOR

N THE R4138D, THE POWER FAILURE OVERRIDE CIRCUNT INSIOE THSS BOX
(INDICATED BY DASHED LINES) REPLACES RELAY 3K.

CONTACT 3K2 1S IN THE RA138D ONLY. IT OYPASSES IKI TO ALLOW RELAY
1K TO PULL IN AGAIN AFTER A MOMENTARY POWER FAILURE.

USE ONLY ONE PURGE TIMER; IV MUST BE PLUGGED INTO THE REIZS WHICH
1S COMNECTED YO TERMINAL STRIP NO. 3. IF O PURGE TIMER 1S USED,
INSTALL A JUMPER BETWEEN TERMINALS LI AND § OF TCRMINAL

STRIP NO. I; THE “PURGF COMPLETE" (GREEN) LAMPS WILL THEN LIGNT
WHEN THE MASTER SWITCH (S CLOSED.

USE ALL NEC CLASS 1 WIRING.

A USE ONLY ONE STARY-STOP STATION; CONNECT IT TO TERMINAL STRIP

NO. 1. FOR A Q470A103) CABINET WITH A FACTORY INSTALLED START-STOP
SWITCH, MAKE SURE THE SWITCH IS WYIRED AS SHOWN; REWIRE IF NECES-
SARY. FOR AEMOTE OPERATION, USE AN S443A START.STOP STATION,

OR EQUIVALENT WITH AN INTERNAL JUMPER AS SHOWN.

&

A GAS, OIL. OR DUAL FUEL CUTOFF SYSTEM,

IF USING A C7012€ OR F PURPLE PEEPER ULTRAVIOLET FLAME DETECTOR,
REMOVE THE JUMPER? BETWEEN TERMINALS 14 AND (3 AND TERMINALS
12 AND F ({F THERE ARE JUMPERS), AND INSTALL A JUMPER BETWEEN
TERMINALS 13 AND 7. {TO OBTAIN A SAFE START CHECK, MOVE THE
JUMPER TO TERAMINALS 13 AND 3. HOWEVER, THE SHUTTLA WILL THEN

BE EMERGIZED ALL THE TIME, UNLESS THE MASTER SWITCH 1S OPENEOD.)

FOR THE C7015A INFRARED (LEAD SULFIDE) FLAME OETECTORA, E(THER
LEADWIRE MAY GE CONNECTED TO THE F TERMINAL. RUN THE C7018A
LEADWIRES ALONE IN CONDUIT ALL THE WAY TO THE CABINEY OR SUB-
BASE, AND GROUND THE CONDUIT AT THE TERMINAL STRIP. (REFER TO
PUBLICATION €0-2306 FOR DETAILED INSTRUCTIONS }

WHITE SHUTTER LEAUWIKES ARE ONLY ON THE CJ012€ OR F.
TWO C7012 PURPLE PEEPER ULTRAVIOLET FLAME DETECTORS MAY BE

WIRED IN PARALLEL YO THE SAME TERMINALS AS SHOWN. THE C7012°S
MUST BE 120V MODELS,

£

&H
Y

MASTER

L2

SWITCH &
B
|

Ll

(#OT)

120V, 50/60 HZ
POWER SUPPLY

THE ALARM SILENCING SWITCH IS OPTIONAL. tF IT IS NOT USED, CONNECT

THE STOP STATION DIRECTLY TO TERMINAL 7, AND CONNECT TERMINAL 15

TO LI BEYWEEN THE MASTER SWITCH AND THE LIMITS AND INTERLOCKS
AN RSISSA ALARM SILENCING RELAY MAY BE USED INSTEAD; CONNECT 1T
AS SHOWN 1N THE INSTALLATION SECTION.

TO AVOID NUISAKCE SHUTDOWNS WHEN NOT USING A PURGE TIMER, WAIT
AT LEAST 10 SECONDS AFTER THE FAN INTERLOCK CLOSES BEFORE
PRESSING THE “START™ BUTTON.

TJHE LOW FIRE START INTERLOCK MUST BE CLOSED TO ENEAGIZE THE
IGNITION TRANSFORMERS. IT CLOSES WHEN PURGE 15 COMPLETE (GREEN

LAMPS ON} AND THE DAMPER 1S CLOSED (MANUALLY (F REQUIRCD) IF THIS

INTERLOCK IS NOT USED, CONNECT THE START SWITCH DIRECTLY 10
TERMINAL 6.

THESE INTERLOCKS AND LIMITS MUSY BE RATED TO CARRY AND BREAK

CURRENT TO THE IGNITION TRANSFORMERS, PILOT VALVES (UR IST STAGE

OIL VALVES). AND MAIN FUEL VALVE(S) SIMUL TANEOUSLY.
PROVIDE DISCONNECT MEANS AND OVERLOAD PROTECTION AS REQUIRED.

63944
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FIG. 7—TYPICAL WIRING DIAGRAM FOR A GAS-FIRED, 2 BURNER SYSTEM.
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TERAMINAL STRIP NO. 2—
RA1IB LESS PURGE TIMER

A TEAMINAL STRIP HO 1-

|
] m AND START-STOP STATION
RALID WITH PURGE TIMER
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A TERMINAL 12 1S USED ONLY TO ORIVE THE SHUTTER ON A C7012E OR F L2 (4om)
PURPLE PEEPER ULTRAVIOLET FLAME DETECTOR WITH SELF-CHECKING

FEATURE. POWER TO ORIVE THE SHUTTER IS APPLIED TO TERMINAL 12
FROM TERMINAL 13 THROUGH A SOLID STATE SWITCH IN THE R7247C
DYNAMIC SELF CHECK AMPLIFIER.

PILOT LINK JUMPER WIRE; CLIP FOR A CONTINUOUS (STANDING) PILOT
APPLICATION.

A REMOVE ALL CAPACITORS WHICH MAY HAVE DEEN PREVIOUSLY INSTALLED
BETWEEN YERMINALS 12 AND 13, AND 13 AND G.

EXTERNAL RELAY 2R PULLS IN WHEN MAIN FUEL VALVE NO. | (S ENER.
GIZED: 2R1 CLOSES TO APPLY POWER TO TERMINAL 7 OF TERMINAL
STRIP NO. 2 AND START THE SECOND BURNER.

PROVIDE DISCONNECT MEANS AND OVERLOAD PROTECTION A5 REQUIRED. £}

A 1N THE R41380. THE POWER FAILURE OVERRIDE CIRCUIT INSIDE THIS 80X
(INDICATED BY OASHED LINES) REPLACES RELAY 3K

CONTACT 352 1S IN THE RII38D ONLY. iT BYPASSES 1KY TO ALLOW RELAY
1K TO PULL IN AGAIN AFTER A MOMENTARY POWER FAILURE.

USE ONLY ONE PURGE TIMER, IT MUST BE PLUGGED INTO THE R 138
WHICH IS CONNECTED TO TERMINAL STRIP NO. |, IF NO PURGE TIMER IS
USED, INSTALL A JUMPER BETWEEN TERMINALS L) AND & OF TERMINAL
STRIP NO. 1; THE "PURGE COMPLETE"” (GREEN) LAMPS WILL THEN LIGHT
WHEN THE MASTER SWITCH 1S CLOSED.

USE ALL NEC CLASS | WIRING.

H

USE ONLY ONE START STOP STATION. CONNECT IT YO TERMINAL STRIP
NO. 1. FOR A Q478A1031 CABINET WITH A FACTORY INSTALLED START.
STOP SWITCH, MAKE SURE THE SWITCH (S WIRED AS SHOWN; REWIRE If
NECESSARY. FOR REMOTE OPERATION, USE AN S445A START-STOP
STATION. OR EQUIVALENT WITH AN INTERNAL SJUMPER AS SHOWN.

IF USING A HIGH FIRE INTERLOCK, REFER TO THE WIRING DIAGRAM FOR
A GAS, 0IL. OR DUAL FUEL CUTOFF SYSTEM.

(F USING A CT012€ OR F PURPLE PEEPER ULTRAVIOLET FLAME DETECTOR,
REMOVE THE JUMPERS BETWEEN TERMINALS 14 AND 13 AND TERMINALS
12 AND F (IF THERE ARE JUMPERS), AND INSTALL A JUMPER DETWEEN
TERMINALS 13 AND 2. (TO OBTAIN A SAFE START CHECK, MOVE THE
JUMPER TO TERMINALS 13 ANO 3. HOWEVER. THE SHUTTER WILL THEN

BE ENERGIZED ALL THE TIME, UNLESS THE MASTER SWITCH IS OPENED.)

FOR THE C20)5A INFRARED (LEAD SULFIDE) FLAME DETECTOR. EITHER
LEAOWIRE MAY GE CONNECTED TO THE F TERMINAL. RUN THE CIDISA
LEADWIRES ALONE IN CONDUIT ALL THE WAY 1O THE CABINET OR SUB.
BASE. AND GROUND THE CONDUIT AT THE TERMINAL STRIP {REFER TO
PUBLICATION 60-2306 FOR DETAILED INSTRUCTIONS )

WHITE SHUTTER LEAOWIRES ARE ONLY ON THE C7012E OR F.
TWO €012 PURPLE PEEPER ULTRAVIOLET FLAME DETECTORS MAY (13

WIRED IN PARALLEL TO THE SAME YERMINALS AS SHOWN. THE cro12's
MUST BE 120V MODELS.

& THE ALARM SILENCING SWiTCH 1S OPTIONAL. IF 4T IS NOT USED, CONNECT
THE STOP STATION DIRECTLY TO TERMINAL 7. AND CONNECT TERMINAL 13
TO LI GETWEEN THE MASTER SWITCH AND THE LIMITS AND INTERLOCKS
AN RAISSA ALARM SILENCING RELAY MAY BE USED INSTEAD; CONNECT
IT AS SHOWN IN THE INSTALLATION SECTION.

TO AVOID NUISANCE SHUTDOWNS WHEN NOT USING A PURGE TIMER, WAST
AT LEAST 10 SECONDS AFTER THE FAN INTERLOCK CLOSES BEFORE PRES-
SING THE “START™ BUTTON

THE LOW FIRE START INTERLOCK MUST BE CLOSED TO ENERGIZE THE
3 IGHITION TRANSFORMERS. 1T CLOSES WHEN PURGE IS COMPLETE [GREEN
LAMPS ON) AND THE DAMPER IS CLOSED (MANUALLY IF REQUIRED). F

THIS INTERLOCK 1S NOT USED, CONNECT THE START SWITCH DIRECTLY TO
TERMINAL 6.

A THESE INTERLOCKS AND LIMITS MUST BE AATED TO CARAY AND BHEAK
CUARENT TO THE IGNITION TRANSFORMERS, PILOT VALVES {OR 1SV
STAGF. QIL VALVES), AND MAIN FUEL VALVES SIMULTANEOQUSLY.

120V, 50760 HZ
POWER SUPPLY

&

“ne

FIG. 8—TYPICAL WIRING DIAGRAM FOR A GAS-

VALVES ARE REQUIRED.

FIRED, 2 BURNER SYSTEM TO PREVENT OVERLOADING OF CONTACTS WHEN 2 SAFETY SHUTOFF
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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 application of flame
detector.

Keop the flame signal leadwire from the flame detector
to the terminal strip or wiring subbase as short as possible.
Capacitance increases with leadwire length, reducing the
signalstrength. The maximum permissible leadwire length
depends on the type of flame detector, leadwire, and
conduit, The ultimate limiting factor in flame signalleadwire
lengthis the signal current. Refer to Table 3 inthe CHECK-
QUT saction.

WIRING THE FLAME DETECTOR
Wiring connections for the flame detectors are shown
on Figs. 4-8 for most applications.

For normal installations, use moisture-resistant No. 14
wira suitable for at least 167° F [75° C].

For high temperature installations, use Honeywell Spec.
No. R1298020 or equivalent forthe *F” leadwire. (This wire
is rated up10 400° F [204° C] for continuous duty. Itis tested
for operation up to 600 voits and breakdown up to 7500
volts.} For the other leadwires, use moisture-resistant No.
14 wire selected for a temperature rating above the maxi-
mum operating temperature.

All wiring must be NEC Class 1 and conform to local
electrical codes, ordinances, and regulations. If the
leadwires aren't long enough to reach the terminal strip,
splices must be made in a junction box.

SPECIAL CONSIDERATIONS FOR THE C7012E OR F

Two sources of power must be provided forthe C7012E
or F Purple Peeper Ultraviolet Flame Detector (with self-
checking shutter). The power to the black leadwires of the
C7012E may be 120 V, 208 V, 220 V, or 240 Vac,
depending on the model of the detector. The C7012F is
available only in a 120 V model. This voltage must match
the power supply of the flame safeguard control. The
power to the white leadwires mustbe 120 Vac; this is the
power supply for the operation of the self-checking shutter.

For 120 V models of the R4138; the line power supply
feads the white shutter leadwires directly through switch-
ing action within the plug-in R7247C Flame Signal Ampli-
fier.

USING REDUNDANT PARALLEL C7012E OR F DE-
TECTORS

For a flame that is difficuit to sight, using 2 parallel
C7012E or F Flame Detectors will reduce nuisance shut-
downs. If only one of the paraliel detectors loses the flame
signal, the other will still indicate the presence of the flame
and will keep the burner running. A flame-simulating failure
in either detector will cause the burner to shut down. Two
C7012E or F detectors may be wired in paraileltothe same
terminals on 120 Voit flame safeguard controls. To avoid
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TERMINAL STRIP
FOR R4138C OR D
IN CABINET

OR ON SUBBASE

A

C7012EF

WHITE

BLUE

YELLOW

WHITE

5

> JUMPER
P

BLACK

BLACK

0060000000}

A A R7247C DYNAMIC SELF CHECK AMPLIFIER MUST BE USED.

A TWO C7012E OR F DETECTORS MAY BE CONNECTED IN
PARALLEL TO THE SAME TERMINALS CN 120 VOLT CONTROLS
ONLY.

REMOVE THE JUMPERS BETWEEN TERMINALS 14 AND 13 AND
BETWEEN TERMINALS 12 AND F (IF THERE ARE JUMPERS),
AND INSTALL A JUMPER BETWEEN TERMINALS 13 AND 7.

/2\ VOLTAGE AND FREQUENCY RATING OF THE C7012E ORF
MUST MATCH THE POWER SUPPLY OF THE FLAME

SAFEGUARD CONTROL. M1803

FIG. 9—WIRING DIAGRAM (120 VOLT R4138 MODELS
ONLY) FORMOUNTING. AC7012E OR FFLAME
DETECTOR.

exceeding the rating of the solid state shutter switch in the
R7247C Flame Signal Amplifier, do not connect more than
two C7012E or F detectors in parallel,

INSTALLING AN OPTIONAL R4155A ALARM SILENC-
ING RELAY (FIG. 10)

For 120 Volt, 60 Hz models of the R4138, an R4155A
Alarm Silencing Relay may be used instead of the dpst
alarm silencing switch shown in Figs. 4 through 8. Wire the
R4155A as shown in Fig. 10 on the next page. For
mounting instructions, refer 1o the R4155A instruction
sheet, form 60-2314.

The R4155A operates as follows:
1. When the master switch is closed, power is applied
to terminal 16 through 3K1.

2. The alarm is energized through 3R2, and the RED
indicating lamp lights.

3. Pressing the pushbutton energizes the coil, 3R; 3R1
closes and 3R2 opens.

4. When 3R2 opens, the alarm is de-energized.

60-2368—4
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sass A

FIG. 10—WIRING DIAGRAM FOR AN R4155A ALARM
SILENCING RELAY (120 V, 60 HZ MODELS
ONLY.)

5. When the push button is released, 3R is heid in
through 3K1 and 3R1.

6. The alarm is now off, but the RED indicating lamp is
still on.

7. When flame is detected, relay 3K in the R4138 pulls
in and 3K1 opens and 3R2 closes; the R4155A is reset.

8. The REDindicating lamp goes out and 3R drops out;
3R1 opens and 3R2 closes; the R4155A is reset.

9. lfthe flame goes out, 3K in the R4138 drops cut and
3K1 closes, applying power to terminal 16.

10. The alarm is energized and the RED indicating
lamp lights.

STATIC CHECKOUT (TABLE 2)

After checking all wiring circuits, perform this checkout
before installing the R4138 in the cabinet or on the sub-
base. These tests ensure that the terminal strip (in the
cabinet or on the subbase) is wired correctly, and that the
external switches; limits; actuators, valves, transformars,
and other devices are operating properly.
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- CAUTION:

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

2. Open the master switch before installing or re-
moving a test jumper.

3. Be sure to remove the test jumper(s) after com-
pleting each test before continuing to the next
test.

4. Replace all external devices not operating prop-
erly. Do not bypass external devices.

5. Close all manual fuel shutoff vaives before star-
ing these tests.

EQUIPMENT REQUIRED
1. Voltmeter (W136A or equivalent}—set on 0 to 300
Vac scale.

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

GENERAL INSTRUCTIONS
1. Perorm all tests in Table 2, on the next 2 pages, in
theorder listed. Those initalics are for special applications.

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

3. Make sure the master switch is open before begin-
ning.

4. Close the alarm silencing switch (if used).

5. Foreach test; open the master switch and install the
jumper wire(s) between the terminals listed under TEST
JUMPERS.

6. Close the master switch before observing operation.

7. Readthe voltage between the terminals listed under
VOLTMETER.

8. Ifthere is no voltage or operation is abnormal, check
the circuits and external devices as described in the last
column.

9. 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.

10. Replace faulty switches, limits, actuators, vaives,
transformers, and other devices, as required.

11. Normal operation must be cbtained for each re-
quired test before continuing the checkout.

12. Be sure to remove the test jumper(s) after complet-
ing each test before continuing to the next test.



TABLE 2—STATIC TESTS OF EXTERNAL DEVICES.

TEST
NO.

MODELS

TEST
JUMPERS

VOLT-
METER

NORMAL OPERATION

IF OPERATION IS ABNORMAL,
CHECK THE ITEMS LISTED BELOW

Make sure all manual fuel shutoff

valves are closed.

All
models

3-L2

1. Line veoltage at terminal 3,

2. The fan(s) starts.

1. Make sure that:

a. the jumper is installed between
terminals L1 and 3 on the termi-
nal strip,
the master switch is closed.

c. poweris connected to the master
switch.

d. overload protection (fuse, circuit
breaker, etc.) has not opened the
power line.

e. the fan interlock, limits, and mis-
cellaneous interlocks are closed.
If open, determine the cause(s)
and cormect the condition(s).

IMPORTANT

Low Fuel pressure limits, if used,
couid beopen. If so, bypass them
with jumpers for the rest of the
Static Tests.

2. Make sure that:

a. the manual switch for the fan is
closed.,

b. the fan power supply, overload
protection, and starter are func-
tioning properly.

c. the fan(s) is operating properly.

o

120V
models
only

3-7

13-L2

3. if using a C7012E or F Purple

3. Make sure a jumper is instafled be-

Peeper Ultraviolet Flame Detector,
move the voltmeter leadwire from
lerminal 3 to terminal 13. Line volt-

tween terminals 13 and 7 on the
terminal strip.

age should be measured.

Line veltage is prasent.

All
models

15-16

Alarm (if used) is energized.

1. Make sure that:

a. thealarmsilencing switch (ifused)
is closed, or the R4155A Alarm
Silencing Relay (if used) is reset.

b. the alarm is functioning properiy.

Only if using
a high fire
interlock

3-18

17-L2

voltage at terminal 17.

voltage at terminal 17,

1. With the system at low fire, no

2. With the system at high fire, line

1. Make sure that:
a. the 1R1 contacts are open.
b. relay 1R is not pulled in.
c. the high fire interlock is open.
d. the damper is closed.

2. Make sure that:
a. the high fire interlock is closed.
b. the damper is open.

3-18
and
L1-6

17-L2

voltage at terminal 17.

3. With the system at low fire, ling

3. Make sure that:
a. the 1R1 contacts are closed.
b. relay 1R is pulled in.
c. relay 1R is installed properly.

It not using
a high fire
interlock

3-18

17-L2

Line voltage at terminal 17,

1. Make sure that a jumper is installed
between terminals 17 and 18.
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{continued on page 20)
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TABLE 2—STATIC TESTS OF EXTERNAL DEVICES (continued).

TEST TEST VOLT- IF OPERATION IS ABNORMAL,
NO. MODELS JUMPERS | METER NORMAL OPERATION CHECK THE ITEMS LISTED BELOW
4 Al L1-6 7-L2 ARNING:
models ———
Make sure all manual fuel
shutoff valves are closed.

Push in the START button and hold it

in.

1. Line voltage at terminal 7. 1. Make sure that:

a. thelow fire startinteriock (if used)
is closed.

b. the damper is closed (low fire
position).

c. theinternal jumper is installed in
the S445A (or equivalent).

d. the START switch is making con-
tact.

6. the STOP switch is making con-
tact.

t. thealarmsilencing switch (ifused)
is closed.

2. Ignition transformer is energized. 2. Watch for spark or listen for buzz.
Make sure thattheignition electrodes
are clean.

Release the START button.

3. No voltage at terminal 7. 3. Make sure that the START switch is
open.

4. ignitiontransformeris de-energized. | 4. Observe thatthe spark goes cutand/
or the buzz stops. If not, make sure
that the ignition transformer is wired
correctly and is functioning properly.

5 All 3-8 7-L2 1. Line voitage at terminal 7. 1. Make sure that:
medels a. The STOP switch is making con-
tact.
b. The alarm silencing switch (if
Push in the STOP butten and hold itin. used) is closed.

2. No voltage at terminal 7. 2. Make sure that the STOP switch is
open.

6 All 3-19 - Automatic pilot valve (or 1st stage oil | 1. Listen for click or fee! head of valve
models valve if using direct spark ignition) for activation.

opens. 2. Make sure that the actuator (if used)
ad the pilot vaive (or 1st stage ail
valve) are operating properly.

7 All 3-20 — “WARNING 1. Listen for and observe operation of
models Mak m M '| hutoft - the mainfuel valve{s)and actuator(s).
ake sureall manualfuel shuto Make sure that they are operating
valves are closed. properly
Automatic main fuei valve(s) opens.
8 All None — Automatic pilot valve (or 1st stage oil | 1. Make sure that the valve(s) and
models valve)and main fuel valve(s) are closed. actuator(s) are operating properly.

Upon completing these tests, open
the master switch, remove the test
jumperbetween terminals 3 and 20
on the terminal strip, and remove
bypass jumpers from the low fuai
pressure limits (if usad).
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INSTALLING THE R4138 (FIGS. 11, 12 AND 13)

1. Kyou areusingthe R4138inacontinuous (standing)
pilot application, clip the pilot link jumper wire (Fig. 11). It
must be clipped so that the system can start while the pilot
flame is being detected.

2, If you are using the R4138 in a redundant parallel
system, clip the pilot link jumper wire (Fig. 11). In a
redundant parallel system, either of the R4138's may be
removed while the system is running. If it is replaced while
the burner is firing, the R4138 cannot start because the
detector is sensing flame (safe start check). Clipping the
pilot link jumper wire will allow the R4138 to start. if using
a C7012E or F Purple Peeper Ultraviolet Flame Detector
or arectifying flame rod with an R7247 Dynamic Seif Check
Amplifier, all electronic components in the flame detection
system will be tested in the first checking cycle.

RELAY 2K

RELAY IK

RELAY 3K

JUMPER WIRE €191

FIG. 11—PILOT LINK JUMPER WIRE.

3. Open the master switch.

4. Make sure no wiring is projecting outward from the
terminal strip. Tuck wiring in againstthe back of the cabinet
or subbase so it does not interfere with the contacts.

5. Grasp the handle of the R4138 chassis and insert
the 2 ears (at the top and bottom along the left side) into the
slots at the top and bottom of the terminal strip (Fig. 12).

6. Swing the chassis inward until the knife-blade con-
tacts on the control engage the spring connectors along-
side the terminal strip. Push in until the contacts are fully
engaged.

7. Insert the chassis retaining screw (Fig. 13) into the
threaded stud on the subbase or in the cabinet, and tighten
it securely.

REMOVING THE R4138 (FIGS. 12 AND 13)

1. Open the master switch.

2. Disconnect the optional remote reset assembly (if
used).

3. Loosenthe chassis retaining screw completely from
the threaded stud (Fig. 13).

4. Pull outward on the handle until the knife-blade
contacts on the control disengage from the spring connec-
tors alongside the terminal strip.

5. Disengage the 2 ears on the chassis from the slots
at the top and bottom of the terminal strip (Fig. 12).

A

sl
A
T

. CONTROL

CHASSIS

FIG. 12—INSERTING EARS (ON R4138) INTO SLOTS
AT TOP AND BOTTOM OF TERMINAL STRIP.

s HANDLE

CHASSIS
RETAINING
SCREW

R4133
CHASSIS

?

TERMINAL

?3"“
STRIP ON BBASE
ssasa SUBBASE

FIG. 13—R4138 INSTALLED ON A Q477A SUBBASE.

IlrgISTALLING A PLUG-IN FLAME SIGNAL AMPLIFIER
(FIG. 14)

1. Make sure the amplifier nameplate is on the outside.
Then align the circuit board with the keyed receptacle at
the top of the R4138 chassis.

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

3. Make sure the spring clip on the R4138 chassis fits
over the amplifier and that the amplifier is firmly in place.

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

60-2368—4



SMALL AMPLIFIER

SPRING CLIP
ON CONTROL CHASSIS

FLAME SIGNAL
METER JACK

CONTROL ‘
CHASSIS """

| VAN

CIRCUIT BOARD \KEYED
RECEPTACLE
8826
. LARGE AMPLIFIER
\‘\
h SPRING CLIP
\\ ON CONTROL CHASSIS

FLAME SIGNAL
METER JACK

=2

2\ _~AMPLIFIER

]
CONTROL _.
CHASSIS:

CIRCUIT BOARO/

KEVED RECEPTACLE

[ 1} 3

LOCKOUT

>

54270
PURGE TIMER

coNnECTOR PIN (5) | P/ SiN,
RECEPTACLE/ % CHASSIS

SUBBASE  (ooa

FIG. 15—ALIGNING PURGE TIMER WITH RECEP-
TACLE.

5. Insert the 2 mounting screws (Fig. 16) in the mount-
ing holes (Fig. 17) and tighten them securely.

SCREW (2) w=

3204 R4138 CHASSIS

FIG. 16—PURGE TIMER INSTALLED.

6. Set the required timing pericd (Fig. 17).
a. Loosen the locking screw located just under the
scale.
b. Slide the adjustment bar until the timing indicator
is opposite the desired point on the scale.
c. Tighten the locking screw.

FIG. 14—INSTALLING A PLUG-IN FLAME SIGNAL
AMPLIFIER.

INSTALLING AN S427D PURGE TIMER (FIGS. 15, 16,

AND 17)

IMPORTANT
The purge timer must be mounted on a vertical
surface or inaccurate timing will result.

1. Make sure the purge timer is rated for 120 V.

NOTE: if a 60 Hz timer is used on a 50 Hz power supply.
the timings will be lengthened by factor of 1.2.

2. Open the master switch.

3. Alignthe 5connector pins onthe purge timer with the
receptacle just below the 3K relay on tha R4138 (Fig. 15).

4. Push in the purge timer until the connector pins are
fully inserted into the receptacle.

CLUTCH RELAY
SWITCH
ARM (2)

ADJUSTMENT BAR
TIMING INDICATOR
SCALE
LOCKING SCREW,
N NI
\ E)
A\
i °
o
@ 4

CLUTCH ARM7

otz

MOUNTING HOLE (2)

FIG.17—COMPONENTS OF THE S4270 PURGE TIMER.



INSTALLING AN OPTIONAL REMOTE RESET ASSEM-
BLY, PART NO. 1188118 (FIGS. 18, 19, AND 20)

IMPORTANT :
This reset assembly must be used only with a 120

volt, 60 Hz power supply.

1. Open the master switch.

2. Insert the nut and washer on the remote reset
assembly into the hole in the chases just below the lockout
switch on the R4138 (Fig. 18)

i - T 5 l ‘
I |
i ———HANDLE
o LOCKOUT
/SWITCH
=
REMOTE
oy RESET
\ ASSEMBLY
1
<!
N |
CHASSIS
HOLE IN Y '
CHASSIS A '
.‘"— by l\
NUT AND WASHER W
if ! 3974
P
&
-r;: [

FIG. 18—INSTALLING AREMOTE RESET ASSEMBLY.

3. Make sure the washer engages the inside lip of the
hole.

4. Slide the remote reset assembly upward (as shown
by the arrow) as far as it will go.

5. Insert the mounting screw and tighten it securely
(Fig. 19).

IMPORTANT
Make sure that there is a minimum of 1/4 inch [6.4
mm)] clearance between the solenoid arm and the
lockout switch reset button when the lockout switch
is reset.

= ATLEAST
1/8 INCH (6.4 mm|
CLEARANCE

SOLENOID ARM

OCKOUT SWITCH
RESET BUTTON

REMOTE
RESET
ASSEMBLY

\SOLENOIO
WIRE {2, BLACK)

R4138
CHASSIS

MOUNTING
SCREW 63928

FIG. 19—REMOTE RESET ASSEMBLY INSTALLED.

6. Using wire nuts, connecl the 2 black wires from the
remote reset solenoid to a momentary push-button switch
and a 120 V, 60 Hz power supply (Fig. 20).

REMOTE

RESET
MOMENTARY
PUSH-BUTTON WIRE SOLENOID
SWITCH A NUTS
—_ BLACK
| (HOT) =) fos .
120V. 60 HZ < &
POWER SUPPLY BLACK
VO —Roause
A P“OVIDE DISCONNECT MEANS ANO OVERLOAD PROTECTION
AS REQUI
REMOTE RESET SOLENOID 1S RATED AT IS VA,
A MOUNTY AT DESIRED REMOTE LOCATION. asee

FIG. 20—WIRING DIAGRAM FOR A REMOTE RESET
ASSEMBLY, PART NO. 118811B (120 V, 60
HZ ONLY).
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Do not allow fuel to accumulate in the combus-
tion chamber. If fuel is allowed to enter the
chamber for longer than a few seconds without
igniting, an explosive mixture could resuit. It is
recommended that you limit the trial for pilot to
10 seconds, and limit the attempt to light the
main burner to 5 seconds. in any case, 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 R4138; line
voltage is present on most terminals when power
is on.

2. Open the master switch before removing the
R4138 from the cabinet or subbase, before re-
installing the R4138, before installing or remov-
ing any jumpers, and before making any adjust-
ments.

3. Make sure all manual fuel shutoff valves are
closed before starting the Initial Lightoff Check
and the Pilot Turndown Test.

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

5. Do not put the system into service until you have
satisfactorily completed all applicable tests de-
scribed 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. Repeat ALL required Checkout tests after all
adjustments have been made. ALL tests mustbe
satisfied with the flame detector(s) in its FINAL
position(s).

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. 196146 or equiva-
lent.

4, Jumper wires {2)—No. 14 wire, insulated, 12 inches
[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 neces-
sary 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.

s Preliminary Inspection—all installations.

» Flame Signal Measurement—all installations.

« Initial Lightotf Check for Proved Pilot—all installa-
tions using a pilot.

+ Initial Lightoff Check for Direct Spark ignition of Oil—
oil burners not using a pilot.

+ Pilot Turndown Test—all installations using a pilot.

+ lIgnition Interference Test—all installations using
flame rods.

+ Hot Refractory Saturation Test—allinstallations using
infrared (lead sulfide) flame detectors.

+ Hot Refractory Hold-in Tests—all installations using
ultraviolet (Purple Peeper or Minipeeper) flame de-
tectors.

+ Uliraviolet Response Tests—all installations using
ultraviolet (Purple Peeper or Minipeeper) flame de-
tectors.

» Flame Signal with Hot Combustion Chamber—all
installations.

+ Safety Shutdown Tests—all installations.

Refer to Figs. 4 through 8 for terminal locations, and to

Fig. 21 for locations of component parts.

PRELIMINARY INSPECTION
{ALL INSTALLATIONS)

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

1. Wiringconnections are correct and allterminal screws
are tight.

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

3. Correctcombination of amplifierand flame detector(s)
is used. Referto Table 1inthe SPECIFICATIONS section.

4. Voltage rating of the flame detector(s) matches the
power supply of the R4138.

5. Spring clip on R4138 chassis is holding the plug-in
flame signal amplifier securely in the receptacle.

6. Pilot link jumper wire is clipped if you are using a
continuous (standing) pilot or a redundant parallel system.

7. Purge timer is rated for 120 V.

8. Purge timer is set for the desired timing period.

9. Lockout switch is reset (push in lockout switch reset
button, Fig. 21).

10. Burner is completely installed and ready to fire
{consult burner manufacturer's instructions); fuel lines are
purged of air.

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

12. Powaeris connectedtothe system disconnect switch
(master switch).

13. All limits and interlocks are reset.



FLAME SIGNAL

KEYED RECEPTACLE

FOR PLUG-IN
MPLIFIER
PLUG-IN A SPRING CLIP
FLAME SIGNAL INCANDESCENT ON CHASSIS
AMPLIFIER INDICATOR
LAMPS (3) TRANSFORMER

THREADED

MINA
e - MOUNTING

RELAY 2k [
i
|
RELAY 1K =~

RELAY 3K~ |
RECEPTACLE FOR
PURGE TIMER —_ ||

R4138
CHASSIS ~—~——p

RESET BUTTON

/ REMOTE RESET
S4270 PURGE TIMER
(ORDER SEPERATELY) NO. 1188118

(OPTIONAL)

LOCKOUT SWITCH

ASSEMBLY, PART

CHASSIS
RETAINING
SCREW

HANDLE

Q477A SUBBASE

RECEPTICLE FOR
REMOTE RESET
ASSEMBLY

FIG. 21—~COMPONENTS OF THE R4138C AND D INDUSTRIAL FLAME SAFEGUARD CONTROLS.

FLAME SIGNAL MEASUREMENT—FIG. 22 AND
TABLE 3 (ALL INSTALLATIONS) .

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

PLUG-IN FLAME

SIGNAL AMPLIFIER
117053 METER
CONNECTOR
PLUG

SELECTOR
SWITCH

WI136A
TEST METER

RED (+) ol
METER FLAME SIGNAL
METER JACK

LEAD S ;
BLACK (—) - RED SPADE TIP
METER X
LEAD B8LACK SPADE TIP

$s10c

FIG. 22—MEASURING THE FLAME SIGNAL.
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1. Use a Honeywell W136A Test Meter. (If a W136A is
not available, a microammeter with a 0 to 25 microamp dc
range may be used.)

2. Set the selector switch on the test meter to:

25uA—ior all standard amplifiers (R7247A, R7248A,
and R7249A) or for an R7248B Dynamic Ampli-
Check™ Infrared Amplifier.

OR

SPL—for an R7247B or C Dynamic Self Check
Rectification Amplifier. (If the test meter is not a
W136A, shuntthe 010 25 microamp dc range with
a 50 microfarad capacitor.)

3. Use a 117053 Meter Connector Plug. (It may be
ordered separately.) Connectits RED spadetip to the RED
(+) meter lead and its BLACK spade tip 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 R72478 or
C Dynamic Self Check Rectification Ampilifier, disregard
the peaks due to self-checking operation. The red flame
indicating lamp on a self-checking amplifier should blink—

— about 2-1/2 to 4 times a second on an R7247B.
— about 1 to 2 times a second on an R7247C.
— 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 3
after all tests have been completed and all adjustments
have been made.

60-2368—4



TABLE 3—FLAME SIGNAL

MINIMUM ACCEPTABLE | MAXIMUM CURRENT
FLAME SIGNAL STEADY CURRENT® EXPECTED
FLAME DETECTOR AMPLIFIER (MICROAMPERES) (MICROAMPERES)
Rectifying Flame Rod R7247A (Green) 2 5
R72478B (Green; self check) 1-1/4 2-1/2
Rectifying Photocell R7247A (Green) 2 sb
R7247B (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
C7012E,F Ultraviolet R7247C (Green; Self check) 2¢ 7
(Purple Peeper)?
C7015A Infrared R7248A (Red)2-1/4° 5
{Lead Sulfide Celi) R7248B (Red; Ampli-check) 3.1/20 5
C7027A, C7035A, or C7044A | R7249A (Purple) 3172 7-172
Ultraviolet (Minipeeper)

aThis minimum or stronger signal should easily be obtained if the datector is correctly installed and positioned 1o sense flame properly. This

Do not permit signal to exceed 5 microampares as it wohld shorten photocell lite, reduce signal by use of orifices (aperture discs) or filters

as necessary.

CIf using a rectifying photocell ora C7012A or C with an R72478, the circuitry tests only the flame signal amplifier during bumer operation

and shuts down the burner if the amplifier fails.

Shutter operation of the C7012E or F causes fluctuations in the current reading. Read the average stable current, disregarding the peaks.
€The lead sulfide cells are available in 2 ranges of sensitivity: 1046628 (yellow), Low; 104662D (orange), high 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 the master swilch.

2. Chack 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 accu-
mulated 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. Forali other detectors, clean the detector lens, filter,
viewing window, and sighting pipe (as applicable).

5. For a C7012A,C.E, or F Purple Peeper Ultraviolet
Flame Detector, replace the 113236 and 115330/520
Electron Tubes (unless the detector s 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. Makesurethatthedetectoris sighting theflame property.

9. If necessary, resight or reposition the detector.

If you cannot obtain proper operation, replace the plug-in
amplifier. If you still cannot obtain proper operation, re-
place the flame dstector.

INITIAL LIGHTOFF CHECK FOR PROVED PILOT
(ALL INSTALLATIONS USING A PILOT)

Perform this check on all installations using a pilot. it
should immediately follow the preliminary inspection.

NOTE: Low fusel pressure limits, if used, could be ocpen. If
s0, bypass them with jumpers during this check.
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1. Open the master switch.

2. Make sure the manual main fuel shutoff valve(s) is
closed. Open the manual pilot shutoff valve.

3. Resetthe lockout switch and all limits and interlocks.

4. Close the master switch. The fan(s) should start and
the alarm (if used) should be energized. {The alarm may be
turned off by opening the alarm silencing switch, or by
pressuring the push button on the R4155A Alarm Silencing
Relay, if either is used.)

5. It a high fire interlock is used, cpen the damper to
high fire position (if manually operated). The purge period
should begin.

6. Whenthe PURGE COMPLETE (GREEN)lamplights,
close the damperto low fire position (if manually operated).
The low fire start interlock (if used) must be closed before
the ignition can be energized.

7. Close the alarm silencing switch (if it was opened in
step 4). The alarm should be energized. (If the push button
on an R4155A alarm Silencing Relay was pressed in step
4, the alarm won't be energized until shutdown.)

8. Start the system by pushing in the START button
and holding it in.

9. Spark should occur and the pilot should ignite, If it
ignites, the FLAME ON (WHITE) lamp should light, and the
alarm (if on) shouid be de-energized. If the FLAME ON
lamp lights, relsase the START button and proceed to step
12

10. if the pilot flame is not established and the FLAME
ON (WHITE) lamp does not tight in 10 seconds, release tha
START button.

11. Wait approximately 1 minute and pushinthe START
button again. If the pilot still does not ignite within 10
seconds, release the START button. Make the following
ignition/pilot adjustments.

a. Open the master switch.

b. Jumper terminal L1 on the terminal strip directly
to the ignition terminal at the START switch.

¢. Close the master switch to energize the ignition
transformer only.



ne ignition spark is not strong and continuous,
pen the master switch and adjust the ignition
slectrode spark gap setting to the manufacturer’s
recommendation. Make sure the ignition slec-
trodes are clean, Then cldse the master switch
and observe the spark.

e. Once acontinuous sparkis obtained, runthrough
the purge period (steps 4 through 7). Then push
in the START button to energize both the ignition
transformer and the piiot valve.

f. It the pilot does not ignite and if the ignition spark
is still continuous, hold in the START button and
adjust the pilot gas pressure regulator until a pilot
is established.

NOTE: This step requires 2 people—one to hoid in
the START button and one to adjust the regula-

tor.
IMPORTANT
If the START button is held in longer than the lockout
switch timing (15 seconds nominal) without igniting
the pilot, safety shutdown will occur. The lockout
switch must be manually reset before you can restart
the system.

g- When the pilot ignites properly and stays ignited,
and the FLAME ON (WHITE) lamp lights, open
the master switch and remove the jumper from
terminal L1 to the ignition.

h. Repeat steps 4 through 9.

12. When the pilot ignites and the FLAME ON (WHITE)
lamp lights, measure the flame signal. If necessary, adjust
the flame or detector to give a proper flame signal.

13. Push the STOP button to shut off the pilot. Run
through the purge period (steps 4 through 7). Then push
the START button to restart the system. When the pilot
ignites: release the START button and recheck the pilot
flame signal.

14. Make sure the automatic main fuel valve(s) opens;
then smoothly open the manual main fuel shutoff valve
(and manually opened safety shutoff valve, if used) and
watch for main burner flame ignition. When the main
burner flame is established, proceed to step 20.

NOTE: This step requires 2 people—one 1o open the
manual valve(s) and one to watch for ignition.

15. If the main burner flame is not established within 5
seconds, or within the normal lightoff time specified by the
burner manufacturer, close the manual main fuel shutoff
valve(s) and open the master switch.

16. Check all burner adjustments.

17. Run through the purge period {steps 4 through 7).
Push in the START button, ignite the pilot, and release the
START button when the FLAME ON (WHITE) lamp lights.
Smoothly open the manual main fuel shutoff valve(s) and
try lightoff again. The first attempt may have been required
to purge the lines and bring sufficient fuel to the burner.

18. If the main burner flame is not ignited within 5
seconds, close the manual main fuel shutoff valve(s) and
open the master switch.

19. Repeat steps 16 through 18 to estabiish the main
burner flame.

20. When the main burner flame is established, make
burner adjustments for flame stability and input rating.

21. Shut down the system by pushing in the STOP
button. Make sure the pilot and main burner flames go out
and all automatic fuel valves close. If used, remove the
bypass jumpers from the low fuel pressure limits.
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22. Run through the purge period (steps 4 through 7)
and restart the system by pushing in the START button.
Observe that the pilot and main burner flames are estab-
lished withinthe normal lightoff time specified by the burner
manufacturer. Then release the START button.

23. Measure the flame signal. Continue to check for the
proper signal (Table 3) into the run pericd. Check the signal
at both high and low firing rate positions and while modu-
lating, if applicable.

24. Run the burner through another sequence, observ-
ing the flame signal for—

— pilot alone (unless using direct spark ignition).
— pilot and main burner flame together, and
— main burner flame alone (unless monitoringinter-
mittent or continuous pilot).
Also observe the time to light the main burner.

25. Make sure all readings are in the required ranges

before proceeding.

INITIAL IGHTOFF 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
s0, bypass them with jumpers during this check.

1. Open the master switch.

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

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

4. Resetthe lockout switch and all limits and interlocks.

5. Close the master switch. The fan(s) should start and
the alarm (if used) should be energized. (The alarm may be
turned off by opening the alarm silencing switch, or by
pressing the push button on the R4155A Alarm Silencing
Relay, if either is used.)

6. If a high fire interlock is used, open the damper to
high fire position (if manually operated). The purge period
should begin.

7. Whenthe PURGE COMPLETE (GREEN)lamplights,
closethe damperto lowfire position (if manually operated).
The low fire start interlock (if used) must be closed before
the ignition can be energized.

8. Close the alarm silencing switch (if it was opened in
step 5). The alarm should be energized. (If the push button
on an R4155A Alarm Silencing Relay was pressed in step
5, the alarm won't be energized until shutdown.)

9. Start the system by pushing in the START button
and holding it in.

IMPORTANT
K¥the START button is held in longer than the lockout
switch timing (15 seconds nominal), safety shutdown
will occur. The lockout switch must be manually reset
before you can restart the system.

10. Watch for ignition spark and listen for the click of the
1st stage oil solenoid. If spark occurs, hold in the START
button and proceed to step 12.

11. ifignition spark does not cccur, release the START
button. Adjust the ignition electrodes as follows:

a. Open the master switch.
b. Jumper terminal L1 on the terminal strip directly
to the ignition terminal at the START switch.
. ¢ Close the master switch to energize the ignition
transformer only.
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d. lf the ignition spark is not strong and continuous,
open the master switch and adjust the ignition
electrode sparkgap setting tothe manutacturer's
recommendation. Make sure the ignition elec-
trodes are clean. Then close the master switch
and observe the spark.

e. Once a continuous spark is obtained, open the
master switch and remove the jumper from ter-
minal L1 to the ignition.

f. Repeat steps 5 through 9.

12. Hold in the START button to obtain ignition spark
and then smoothly open the manual 1st stage shutoff
valve(s).

NOTE: This step requires 2 people—one to hold in the
START button and one to open the manual valve(s).

13. Watch for the burner flame to be established. If itis,
the FLAME ON (WHITE) lamp should light, and the alarm
(if on) should be de-energized. If the FLAME ON lamp
lights, release the START button and proceed to step 19.

14.If the burner flame is not established within 5
seconds, or within the normal lightoff time specified by the
burner manufacturer, release the START button, close the
manual shutoff valve(s), and open the master switch.

15. Check all burner adjustments.

16. Run through the purge period (steps S through 8).
Push in the START button to energize the ignition. Then
smoothly open the manual 1st stage shutoff valve(s) and
try lightotf again. The first attempt may have been required
to purge the lines and bring sufficient oil 1o the burner.

NOTE: This step requires 2 people—one to hold in the
START button and one to open the manual vaive(s).

IMPORTANT
It the START button is held in longer than the lockout
switch timing (15 seconds nominal), safety shutdown
will occur. The lockout switch must be manually reset
before you can restart the system.

10. Watch for ignition spark and listen for the click of the
1st stage oil solenoid. If spark occurs, hold in the START
button and proceed to step 12.

11. fignition spark does not occur, release the START
button. Adjust the ignition electrodes as follows:

a. Open the master swiltch.

b. Jumperterminal L1 on the terminal strip directly
1o the ignition terminal at the START switch.

c. Close the master switch to energize the ignition
transformer only.

d. Iftheignition spark is not strong and continuous,
open the master switch and adjust the ignition
electrode spark gap setting tothe manufacturer's
recommendation. Make sure the ignition elec-
trodes are clean. Then close the master switch
and observe the spark.

8. Once a continuous spark is obtained, open the
master switch and remove the jumper from ter-
minal L1 to the ignition.

f. Repeat steps 5 through 9.

12. Hold in the START button to obtain ignition spark
and then smoothly open the manual 1st stage shutoff
valve(s).

NOTE: This step requires 2 people—ane to hold in the
START button and one to open the manual valve(s).

13. Watch for the bu-ner flame to be established. Ht itis,
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the FLAME ON (WHITE) lamp should light, and the alarm
(if on) should be de-energized. If the FLAME ON lamp
lights, release the START button and proceed to step 19.

14. If the burner flame is not established within 5
seconds, or within the normal lightoff time specified by the
burner manufacturer, release the START button, close the
manual shutoff valve(s), and open the master switch.

15. Check all burner adjustments.

16. Run through the purge period (steps 5 through 8).
Push in the START button to energize the ignition, Then
smoothly open the manual 1st stage shutoff valve(s) and
try lightotf again. The first attempt may have been required
to purge the lines and bring sulficient oil to the burner.

NOTE: This step requires 2 people—one to hold in the
START button and one to open the manual valve(s).

17. lf the burner flame is not established within 5
seconds, release the START button, close the manual
shutoff valve(s), and open the master switch.

18. Repeat steps 15 through 17 to establish the burner
flame. When the FLAME ON (WHITE) lamp lights, release
the START button.

19. When the 1st stage burner flame is established,
make burner adjustments for flame stability and input
rating. /f a 2nd stage is used, make sure the automatic 2nd
stage oil valve has opened.

20. Shut down the system by pushing in the STOP
button. Make sure the burner flame goes out and all
automatic ol valves close. If used, remove the bypass
Jjumpers from the low fuel pressure limits.

21. If a 2nd stage is used, check the lightoff as follows.
Otherwise proceed 1o step 22.

a. Open the manual 2nd stage oil valve.

b. Runthroughthe purge period (steps S through 8)
and restart the system by pushing in the START
button.

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

propetly.

NOTE: This step requires 2 pecple—one 1o hold inthe START
button and one to watch for lightoff of the 2nd stage.

d. Release the START button.

e. Make burner adjustments for flame stability and
input rating.

f. Shut down the system by pushing in the STOP
button. Make sure the burner flames go out and
all automatic oil valves close.

g. Proceed to step 22.

22. Run through the purge period (steps 5 through 8)
and restart the system by pushing in the START button.
Observe that the burner flame(s) is established within the
normal lightoff time specified by the burner manufacturer.
Then release the START button,

23. Measure the flame signal. Continue to check for the
proper signal (Table 3) intothe run period. Check the signal
at both high and low firing rate positions and while modu-
lating, if applicable. Any pulsating or unsteady readings will
require further adjustments.

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

PILOT TURNDOWN TEST (ALL INSTALLATIONS
USING A PILOT)

Perform this check on all installations using a pilot. It
should immediately follow the initial lightoff check. The



purpose of this test is to ensure that the main burner can
be lighted by the smallest pilot flame that will hold in the 2K
(flame) relay. Clean the flame detector(s) to ensure that it
will detect the smallest acceptable pilot flame.

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

1. Open the master switch.

2. Close the manual main fuel shutoff valve(s).

3. Connect a manometer (or pressure gauge) to mea-
sure pilot gas pressure during the turndown test.

4. Open the manual piiot shutoff valve.

5. Resetthe lockout switch and all limits and interlocks.

6. Close the master switch. The fan(s) should start and
the alarm (if used) should be energized. (The alarm may be
turned off by opening the alarm silencing switch, or by
pressing the push button on the R4155A Alarm Silencing
Relay, if either is used.)

7. It a high fire interlock is used, open the damper to
high fire position (if manually operated). The purge period
should begin.

8. Whenthe PURGE COMPLETE (GREEN)lamp lights,
close the damperto low fire position (if manually operated).
The low fire start interlock (if used) must be closed before
the ignition can be energized.

9. Close the alarm silencing switch (if it was opened in
step 6). The alarm should be energized. (If the push button
on an R4155A Alarm Silencing Relay was pressed in step
6, the alarm won't be energized until shutdown.)

10. Slart the system by pushing in the START button
and holding itin, Whenthe pilot ignites, relay 2K should pull
in, the FLAME ON (WHITE) lamp should light, and the
alarm (if on) should be de-energized. Release the START
button.

11. Turn the pilot pressure down very siowly, reading
the manometer (or gauge) as it drops. Stop instantly when
relay 2K drops out. Note the pressure at dropout point. The
pilot is at the turndown position.

12. Open the master switch and reset the timing period
on the S427D Purge Timer to its minimum value. (See
Installing an S4270 Purge Timer, in the INSTALLATION
section.)

13. Run through the purge period (steps 6 through 9).

14. Pushinthe START button and hold itin. Turn up the
pilot pressure until the pilot ignites and relay 2K pulls in.
Then release the START button.

NOTE: This step requires 2 people—aone to hold in the
START button and one to adjust the pilot pressure.

15. Repeat step 11 to verify the pilot gas pressure
reading at the exact point of relay 2K dropout.

16. Repeat steps 13 and 14 1o pull in 2K, and then
slowly turn down the pilot pressure to obtain a pressure
reading just above the dropout point.

17. Open the master switch and reset the timing period
on the S427D Purge Timer to the required valua.

“ CAUTION!

Make sure the purge timer is set for the required
purge period befora trying to light the main burner.

18. Run through the purge period (steps 6 through 9).

19. Push in the START button. When the pilot ignites
and the FLAME ON (WHITE) lamp lights, release the
START button.

20. Make sure the automatic main fuel valve(s) opens;
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then smoothly open the manual main fuel shutoff vaive
(and manually opened safety shutoff vaive, if used) and
watch for main burner tlame ignition. If the main burner
flame is established, proceed to step 27.

NOTE: This step requires 2 people—one to open the
manual valve(s) and one to watch for ignition.

21. If the main burner flame is not established within §
seconds, or within the normal lightoff time specified by the
burner manufacturer, close the manual main fuel shutoff
valve(s) and open the master switch.

22. Check all burner adjustments.

23. Run through the purge period (steps 6 through 9).
Push in the START button, ignite the pilot, and release the
START button when the FLAME ON (WHITE) lamp lights.
Repeat steps 20 and 21 (try lightoff once more).

24. I the second attempt is unsuccesslully, adjust the
flame detector position so that a larger pilot is required to
hold in flame relay 2K. This may require relocating the
flame detector to sense further out on the pilot flame, or
adding an orifice piate.

25. Measure the pilot flame signal after adjusting the
flame detector to make sure it is stable and above the
minimum (see Table 3).

26. Repeat steps 5 through 25 until the main burner
positively lights with the pilot flame just holding in flame
relay 2K.

27. Shut down the system by pushing in the STOP
button. Repeat the lightoff of the main burner severaltimes
(steps 18 through 21) with the pilot at turndown.

28. When the main burner lights reliably with the pilot at
turndown, disconnect the manometer (or gauge) and turn
the pilot up to normal. if used, remove the bypass jumpers
from the low fuel pressure limits.

29. Run the system through another cycle to check for
normal operation.

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
addto (increase) the flame signal. If it decreases the flame
signal enough, it will cause safety shutdown (relay 2K will
not pullin andthe R4138 will act as though the pilot has not
beenignited). If itincreases 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 on (hoidthe START button), and then with
the pilot only (release START button). Any significant
difference (greater than 1/2 microamp) indicates ignition
interference.

TO ELIMINATE IGNITION INTERFERENCE
1. Make sure there is enough ground area.
2. Be surethe 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 to 3/32 inch [1.6 to 2.4
millimetres).
10,000 V systems—1/8 inch {3.2 millimetres).
4. Make sure the leadwires from the flame red 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 10 an uitraviolet flame detection system.
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HOT REFRACTORY SATURATION TEST (ALL
INFRARED DETECTORS)

Test to make certain that radiation from hot B:.mn_o_.<
does not mask the flickering radiation of the flame itself.

Start the burner and monitor the flame signal during the
warmup period. A decrease in signal strength as the
refractory heats up indicates hot refractory saturation. If
saturation is extreme, the flame relay 2K will drop out and
the system will shut down as through a flame failure has
occurred,

If hot refractory saturation cccurs, the condition must be
corrected. Add an orifice plate ahead of the cell to restrict
the viewing area. If this doesn't work, resight the detector
at a cooler, more distant background. You can also try
lengthening the sighting pipe or decreasing the pipe size
(diameter). Conlinue adjustments until hot refractory satu-
ration is eliminated.

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 a hot
refractory is detected.

Firstcheck the plug-inflame signal amplifier by initiating
a burner cycle. Terminate the firing cycle while the refrac-
tory is at a low temperature by pushing in the STOP button.
Measure the time it takes for the flame relay 2K to drop out
after the flame goes out. (Watch or listen to the flame reiay
to determine when it drops out.) If the flame relay fails to
drop out within 4 seconds, open the master switch and
replace the amplifier,

To check rectifying photocells tor hot refractory :o_q.i.
operate the burner until the refractory reaches its maxi-
mum temperature, then terminate the firing cycle by push-
ing in the STOP button. (Do not open the master switch.)
Visually observe when the burner flame goes out. Afterthe
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 refrac-
tory. This condition must be corrected as described in the
last paragraph of this test.

Infrared (lead sulfide) detectors can respond to infrared
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 detection system
responds only to aflickering 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) detectorsfor hot refrac-
tory hold-in, operate the burner until the refractory reaches
its maximum temperature. If the installation has a muitifuel
burner, burn the fuel most likely to reflect, bend, or obscure
the hot refractory’s steady infrared radiation. (Burn solids
instead of liquids, or liquids instead of gases.) When the
maximum refractory temperature is reached, close alf
manual fuel shutoff valves, or open the electrical circuits of
allautomatic fuelvalves. Visually observe when the burner
flame goes out. After the flame goes out, measure the time
it takes for the flame relay 2K 1o 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
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detector is sensing hot refractory. Immediately terminate
the firing cycle by pushing in the STOP button. (Do not
open the master switch.)

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

If the detactor is sensing hot refractory, the condition
must be corrected. Add an orifice plate ahead of the cellto
restrictthe viewing area of the detector. If this doasn'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). Refer to the
C7015A instruction sheet, form 60-2306, for detailed in-
structions. Continue adjustments until hot refractory hold-
in is eliminated.

ULTRAVIOLET RESPONSE TESTS (ALL ULTRAVIO-
LET DETECTORS)
IGNITION SPARK RESPONSE TEST

Test to make certain that ignition spark is not actuating
flame relay 2K.

1. Close the pilot and main burner manual shutoft
valves. ’

2. Run through the purge period and push in the
START button to energize the ignition transformer. Ignition
spark should occur, but relay 2K must notpullin. The flame
signal should not be more than 1/4 microamp.

3. It relay 2K does pull in, resight the detector farther
out from the spark, or away from possible reflection. It may
be necessary to construct a barrier to block the ignition
spark from the detector’s view. Continue adjustments until
the flame signal due to ignition spark is less than 1/4
microamp.

NOTE: Honeywell's Q624A Solid State Spark Generator
will prevent detection of ignition spark when properly
applied with flame detection systems using C7027,
C7035, or C7044 Minipeeper Ultraviolet Flame Detec-
tors. The Q624A is for use only with gas pilots.

RESPONSE TO OTHER ULTRAVIOLET SOURCES

Some sources of artificial light produce small amounts
of ultraviolet radiation. Under certain conditions, an uitra-
violet detector will respond to them as if it is sensing a
flame. DONOT USE AN ARTIFICIAL LIGHT SOURCE TO
CHECK THE RESPONSE OF AN ULTRAVIOLET DE-
TECTOR. To check for proper detector operation, flame
failure response tests should be conducted under all
operating conditions.

FLAME SIGNAL WITH HOT COMBUSTION
CHAMBER (ALL INSTALLATIONS)

With all initial startup tests and burner adjustments
complated, operate the burner until the combustion cham-
ber is at maximum expected temparature. {Observe the
burner manufacturer's warmup instructions.) Recycle the
burner under thase hot conditions and measure the flame
signal. Check the pilot alone, the main burner flame alone,
and both together (unless monitoring only the pilot flame
when using an intermittent or continuous pilot, or only the
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1st stage oil flame when using direct spark ignition). Check
the signal at both high and low firing rate positions and
while modulating, if applicable.

Also check the flame failure response time. Push in the
STOP button, and observe the time it takes flame relay 2K
to drop out afterthe burnerflame goes out. (2K should drop
out within 4 seconds.)

It the flame signal is too low or unsteady, check the
flame detector temperature. Relocate the detector if the
temperature is too high. If necessary, realign the sighting
to obtain the proper signal and response time. If the
response time is still too slow, replace the plug-in flame
signal amplifier. if the detector is relocated or resighted, or
the amplifier is replaced, repeat all required checkout
tests.

Repeat ALL required Checkout tests after all adjust-
ments have been completed. ALL tests must be satisfied
with the flame detector(s) in its FINAL position.

SAFETY SHUTDOWN TESTS (ALL INSTALLATIONS)

Perform these tests at the end of Chackout after all
other tests have been completed.

Safety shutdown should accur upon (1) failure to ignite
the pilot (or 1st stage oil burner if using direct spark ignition
of oil), (2) failure to light the main burner (only if external
circuitry has been added to obtain an interrupted pilot), and
(3) loss of flame during the run period.

On safety shutdown, the pilot and main fuel valve(s) are
de-energized. If used, the external alarm is energized. The
START button must be manually pressed to restart the
system. Also, ifthe START button is held in longer than the
lockout switch timing and the pilot flame (or 1st stage oil
flame)is not established, lockout willoccur. On lockout, the
lockout switch trips and the load relay 1K drops out. The
lockout switch must be manually reset 1o restart the sys-
tem.

1. Failure to Ignite Pilot (or 1st stage oil burner if using
direct spark ignition of oil)

a. Close all manual shutoff valves (including the
pilot valve or 1st stage oil valve, and the main
burner shutoff valve).

b. Reset the lockout switch and all limits and inter-
locks.

¢. Close the master switch and operate the system
through the purge period.

d. When the PURGE COMPLETE (GREEN) lamp
lights and the low fire start interlock (if used) is
closed, close the alarm silencing switch (if used);
then push in the START button and hold it in.

e. Relay 1K will pullin and the lockout switch heater
will start to heat. The external alarm (if on) will
stay on.

f. lgnition spark shouid occur, and the automatic
pilot valve (or 1st stage oil burner) cannot ignite.
No flame is detected so relay 2K cannot pull in
and the FLAME ON (WHITE) lamp cannot light.
The FLAME OFF (RED) lamp should stay on.

g. Continue holding in the START button. The lock-
out switch should trip approximately 15 seconds
after the START button was pushed in.

h. Relay 1K should drop out and the automatic pilot
vaive (or 1st stage oil valve) should be de-ener-
gized.

i. Release the START button. The ignition spark
should go out.

j.  The alarm (if on) should stay on until it is turned
oft manually.

2. Failure to Light Main Burner (unless flame datector

is monitoring intermittent or continuous pilot, or 1st stage
oil flame).

NOTE: This test applies to a system with an interrupted
pilot, which can be obtained only by the addition of
external circuitry.

a. Open the manual pilot shutoff valve (or manual
1st stage oil valve); leave the manual main fuel
shutoff vaive(s) closed.

. Reset the lockout switch.

c. Close the master switch and operate the system
through the purge period.

d. When the PURGE COMPLETE (GREEN) lamp
lights and the low fire start interlock (if used) is
closed, close the alarm silencing switch (if used);
then push in the START button and hold it in.

e. The pilot (or 1st stage oil burner) should ignite.
Relay 2K should pull in, the FLAME ON (WHITE)
lamp should light, and the FLAME OFF (RED)
lamp should go out. The external alarm (if on)
should be de-energized.

f. The main burner cannot light,

9. Release the START button. The ignition spark
should go out.

h. When the pilot (or 1st stage oil flame) goes out
(interrupted by externalcircuitry), relay 2K should
drop out within 4 seconds after the flame goes
out, and the FLAME ON (WHITE) lamp should go
out. .

i. The FLAME OFF (RED) lamp should light, and
the external alarm should be energized.

3. Loss of Flame During the Run Period

a. Open the manual main fuel shutoff valve(s); the
manual pilot valve (or 1st stage oil valve) must
aiso be open.

b. Reset the lockout switch (if tripped).

c. Close the master switch and operate the system
through the purge period.

d. When the PURGE COMPLETE (GREEN) lamp
lights and the low fire start interlock (if used) is
closed, close the alarm silencing switch (if used);
then push in the START button and hold it in.

e. The pilot (or 1st stage oil vaive) and the main
burner should ignite normally. The FLAME ON
(WHITE) lamp shouid light and the FLAME OFF
(RED) lamp shouid go out. The external alarm (it
on) should be de-energized.

f. Release the START button. The ignition spark
should go out.

9. Close all manualfuel shutoff valves to extinguish
the pilot and burner flames.

h. Relay 2K should drop out within 4 seconds after
the flames go out, and the FLAME ON (WHITE)
lamp shouid go out.

i. The FLAME OFF (RED) lamp should light, and
the external alarm should be energized.

IMPORTANT
if the system fails to shut down on any of these tests,
replace the R4138 and rerun all Checkout tests from
the beginning.

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.

o
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CAUTION:. . .

1. Close all manual fuel shutoff valves as soon as
trouble occurs.

2. Use utmostcarewhiletroubleshcotingthe R4138;
line voltage is present on most terminals when
power is on.

3. Cpen the master switch before removing the
R4138 from the cabinet or subbase, before rein-
stalling it, before making any adjustments, and
before replacing any devices.

4. Replace all external devices not operating prop-
erly. Do not bypass external devices.

EQUIPMENT REQUIRED

1. Voltmeter (Honeywell W136A equivalent)—with Oto
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. 196146 or equiva-
lent.

4. 123514A Flame Simuiator—for use with R7247A
Rectification Flame Signal Amplifiers (green).

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

6. Jumper wires (2)—No. 14 wire, insulated, 12 inches
(304.8 mm] long, with alligator clips at both ends.

7. Shonting wire—10 inches [254 mm] long, insulated,
with 3/4 inch [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. Manomaeter {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 neces-
sary to adjust sensitivity of flame detector(s).

TROUBLESHOOTING PROCEDURES

Reter to the normal operation summary in the OPERA-
TION section. Observe the operation carefully to deter-
mine at what point the trouble occurs. Then refer to Table
4 and follow the procedure outlined.

Refer to Figs. 4 through 8 for location of terminals, Fig.
21 for location of components, and Fig. 24 for location of
relay contacts.

IMPORTANT

a. Before proceeding, perform the Static Checkout
(Table2,inthe INSTALLATION section) to deter-
mine if any external devices are operating im-
properly. Replace defective devices and wiring
as required.

b. If after completing an applicable troubleshooting
procedure, proper operation still cannot be ob-
tained, replace the R4138 (except the amplifier,
unless noted).

c. At the completion of troubleshooting, be sure to
perform aiitests inthe CHECKOUT section of this
sheet.

TABLE 4—TROUBLESHOQTING CHART

SYMPTOM

TEST

POSSIBLE CAUSE/CORRECTION

. ALARM (IF USED) DOES NOT GO
ON WHEN MASTER SWITCH IS
CLOSED.

2. If 3K1is open—

1.

Check for line voitage between termi- | 1.

nals 16 and 12.

— 2.

It none is detected, check contact 3K1. It
3K1is closed, make sure the alarm siienc-
ing switch (if used) is closed. Check wir-
ing, power supply, and alarm. Replace if
defective.

Replace the R4138.

. "FLAME OFF" (RED) LAMP DOES
NOT LIGHT WHEN MASTER
SWITCH IS CLOSED.

2. lfvoltage is present at terminal 18—

Check for line voltage between termi- | 1

nals 18 and L2.

Install a new lamp. 2.

It none is detected, check contact 3K3. it
3K3 is closed, check that the jumper is
installed between terminals L1 and 3.
Check that the fan interlock, limits, and
miscellaneous interlocks are closed. Re-
place if defective.

If the new lamp doesn't light, replace the
R4138.

. “FLAMEOFF"(RED) LAMP LIGHTS,
BUT PURGE TIMER DOES NOT
START.

2. it voltage is present at terminal 17—

3. If there is no voltage at the recep-
tacle—

Check for line voltage between termi- | 1.

nals 17 and L2.

Pull out the purge timer and check for | 2.

line voltage between pins 1 and 2 of
the receptacle.

- 3.

Ifnone is detected, make sure the high fire
interlock (if used) is closedand the damper
is athigh fire position. Replace if defective.
if a high fire interlock is not used. make
sure there is a jumper between terminals
17 and 18,

If voltage is present. install a new purge
timer.

Replace the R4138.

. "PURGE COMPLETE" (GREEN)
LAMP DOES NOT LIGHT AT END
OF PURGE PERIOD.

2. It voltage is present at terminal 6—

. Check for line voltage between termi- | 1,

nals 6 and L2.

Install a new lamp.

If none is detected, install a new purge
timer and restart the system.

It the new lamp doesn't light; replace the
R4138.
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TABLE 4—TRQUBLESHOOTING CHART (continued)

SYMPTOM

TEST

POSSIBLE CAUSE/CORRECTION

.PILOT (OR 1ST STAGE OIL
BURNER) DOES NOT IGNITE
WHEN “START" BUTTON IS HELD
IN. .

. I voltage is present at terminal 6—

. If ignition spark is present—
. it valtage is present at terminal 19—

. if there is no voltage at terminal 19
and relay 1K has not pulled in—

. If voltage is present at terminal 7—

. if relay 2K has pulled in (safe start
check)—

1.

Release the START button and check
for line voltage between terminals 6
and L2. .

Push in the START button and check
for ignition spark.

Check for line voltage between termi-
nals 19 and L2.

. Make sure the manual pilot (or 1st

stage) shutoff valve is open and the
fuel lines are not plugged.

. a. Check the lockout switch.

b. Check forline voltage between ter-
minals 7 and L2.
Check relay 2K.

Perform the Flame Relay (2K) Hold-in
Checkimmediately following this table.

. If none is detected, check the external

relay 1R (ifused). If 1R1 is open. the purge
timer will reset, removing power from ter-
minal 6. Replace relay 1R it defective.

. It there is no ignition spark, make sure the

low fire start interfock (if used) is closed
and the damper is at low fire position.
Make sure the START switch is closed.
Replace if defective. Clean ignition elec-
trodes. Replace ignition transformer if de-
fective.

. If none is detected, check relay 1K. If 1K

has pulled in, replace the R4138.

. Make sure the automatic pilot valve (or 1st

stage oil valve) opens. Replace if not
operating properly.

. a. Ifthe lockout switch has tripped, reset

it.

b. If none is detected, make sure the
START switch, STOP switch, andalam
silencing switch (if used) are closed.
Replace if defective.

. If relay 2K has not pulled in but 2K2 is

open, replace the R4138,

. Follow instructions in the Flame Relay

(2K) Hold-in Check.

. PILOT (OR 1ST STAGE OIL
BURNER) IGNITES, BUT "FLAME
ON" (WHITE) LAMP DOES NOT
LIGHT.

. If relay 2K has not pulled in—

. W relay 2K has pulled in and 2K3 is
closed—

Check relay 2K.

Perform the Flame Signal Check fol-
lowing this table. For a continuous pilot
application, firstmake sure that 1K2 is
closed.

Install a new lamp.

. If2K has pulied in but 2K3 has not closed,

replace the R4138.

. Follow instructions in the Flame Signal

Check.

. If the new lamp doesn't light, replace the

R4138.

. "FLAME ON" (WHITE) LAMP
LIGHTS BUT MAIN BURNERDOES
NOT LIGHT.

. If voltage is present at terminal 20—

Check for fine voltage between termi-
nals 20 and L2.

. If none is detected, replace the R4138.

. Make sure the automatic main fuel valve(s)

opens. Replace if not operating properly.
Clean out the fuel lines. Open the manual
main fuel shutoff valve(s) before restarting
the system.

. ALARM (IF USED), "FLAME OFF"
(RED) LAMP, OR "PURGE COM-
PLETE"(GREEN)LAMPSTAYSON
AFTER *FLAME ON" (WHITE)LAMP
LIGHTS.

. 113K3is open, butthe PURGE COM-
PLETE (GREEN) lamp is still on—

. Check relay 3K.

Check for line voltage between termi-
nals 6 and L2.

. If 3K1 or 3K3 is not open, replace the

R4138.

. If voltage is present, install a new purge

timer.

. IGNITION SPARK DOES NOT GO
OUT WHEN "START" BUTTON IS
RELEASED.

Check that the START button is not
stuck.

. If the START switch is open, check the

wiring and operation of the ignition trans-
former.

. MAIN BURNER LIGHTS, BUT
SHUTDOWNOCCURSAFTERTHE
“START" BUTTON IS RELEASED.
. If voltage is present at terminal 8—

. Check for line voltage between termi-

nals 8 and L2.

Check the lockout switch.

. If none is detected, replace the R4138.

. If the lockout switch has tripped, reset it

and restartthe system. Make sure contact
2K2 opens when flame is detected and
relay 2K pulls in. If it doesn't, replace the
R4138.
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TABLE 4—TROUBLESHOOTING CHART (continued)

SYMPTOM

TEST

POSSIBLE CAUSE/CORRECTION

. SHUTDOWN OCCURS DURING
THE RUN PERICD.

2. It limits are closed—

3. I flame signal is proper—

1. Check the limits.

2. Perform the Flame Signal Chack fol-

lowing this table. /f using an inffared
flame datector, first perform the Hot
Relractory Saturation Test in the
CHECKOUT section.

3. Check the fuel lines and automatic fuel

valves.

1.

If 1 or more limit has opened, determine
the causes and correct the conditions be-
fore restarting the system.
Folltw instructions in the Flame Signal
Check. :

Clean fuel lines. Replace valves and ac-
tuators if defective.

. "FLAMEON-"(WHITE) LAMP STAYS
ON WHEN *STOP" BUTTON IS
HELD IN.

2. If the STOP switch is open—

1. Check the STOP switch.

2. Check for line voltage between termi-

Make sure the STOP button is not stuck.
Check wiring. Replace the STOP switch if
detective.

it voltage is present, replace the R4138.

nals 20 and L2.
M. 1. “FLAME ON" (WHITE) LAMP GOES | 1. Check the operation of the automatic | 1. Check wiring. Replace defective valves
OUT, BUT BURNER KEEPS FiR- fuel valves and actuators. and actuators.
ING WHEN “STOP" BUTTON IS
HELD IN.
N. 1. ALARM (IF USED) DOES NOT GO | 1. Check relay 3K. 1. It 3K1 or 3K3 is not closed, replace the

ON, OR “FLAME OFF" (RED) LAMP
DOES NOT LIGHT WHEN “STOP"
BUTTON IS HELD IN AND FLAME
GOES OUT.

2. 1f3K1is closed but the alarm is off—

3. I 3K3is closed but the FLAME OFF
(RED) lamp is off—

2. Make sure the alarm silencing switchis

closed.

3. Install a new lamp.

R4138,

Check the alarm. Replace if defective.

If the new lamp doesn't light, replace the
R4138.

1. Perform the Flame Relay (2K) Hold-In

Check immediately following this table,

. Follew instructions in the Flame Relay

(2K) Hold-In Check.

O. 1. RELAY 2K STAYS PULLED IN AF-
TER FLAME GOES OUT.,
P. 1. ALARM (IF USED) STAYS ON

WHEN ALARM SILENCING
SWITCH IS OPENED.

1. Check external wiring and the alarm
silencing switch.

. Replace detericrated leadwires. Replace

the alarm silencing switch if defective.

FLAME RELAY (2K) HOLD-IN CHECK

1. If the flame detector is a rectilying photocell or
infrared (lead sulfide) detector, perform the Hot Refractory

Hold-in Test in the CHECKQUT section.

2. It the plug-in lame signal amplifier is an R7247B or
C Dynamic Self Check Amplitier (green) or an R7248A or
B Infrared Amplifier (red), open the master switch and

install a new amplifier.

3. If the plug-in flame signal amplifier is an R7247A
Rectification Amplifier (green) or an R7249A Ultraviolet
Amplifier (purple), momentarily short terminal F to terminal
G on the terminal strip. If this does not cause relay 2K to
drop out, open the master switch and install a new ampli-

fier,

4. Checkthe external wiring and operation of the flame
detector (see step 6.b. of the Flame Signal Check, below).

Replace if faulty.

IMPORTANT

If you make any changes in the flame detection
system (inciuding the plug-in amplifier), repeat ALL
required tests in the CHECKOUT section.

FLAME SIGNAL CHECK

IMPORTANT

i the flame relay 2K does not pullin when the pilot (or
1st stage oil burner) ignites, or if shutdown occurs
during the run period, perform this check. The flame
detector, plug-in flame signal amplifier, and flame
relay 2K form a flame detection system which can be
disabled by failure of any of the components.
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4.

. Open the master switch and plug a microammeter into

the meter jack on the plug-in amplifier (Fig. 22); then
close the master switch. Make sure the alarm silencing
switch (if used) is closed.

. Runthe system through the purge period. Then push in

the START button and hold it in. When the pilot (or 1st
stage oil burner) ignites, release the start button and
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 installa-
tion and circuitry as instructed.

. If you check the flame detector, measure the flame

signal again. IF it is still unstable or less than the

minimum acceptable value listed in Table 3 proceed to

step 5. Otherwise continue with step 4.

It the flame signal is stable and above the minimum

acceptable value listed in Table 3, either the amplifieror

the R4138 is faulty.

a. Open the master switch.

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

c. Closethe masterswitch. Make surethe alarm silenc-
ing switch (if used) is closed.

d. Run through the purge pericd and push in the
START button. When the pilot (or 1st stage oil
burner) ignites, release the START button and mea-
sure the flame signal again.

e. If the flame signal is okay but relay 2K still does not
pullin, replace the R4138, (Keep the plug-in ampli-
fiers.)

. The procedure in this step depends on the model of the

plug-in flame signal amplifier used.



a. All seli-checking models: )
R72478 Dynamic Self Check Rectification Amplifier

(green)—used with rectifying flame rods, rectify-

ing photocells, or C7012A or C Purple Peeper

Ultraviolet Flame Detectors. T )

R7247C Dynamic-Self Check Rectification Amplifier
(green)—used with C7012E or F Purple Peeper
Ultraviolet Flame Detectors (with self-checking
shutter),

R7248B Dynamic Ampli-Check™ Infrared Amplifier
(red)—used with C7015A Infrared (lead sulfide)
Flame Detectors.

(1) Open the master switch.

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

(3) Close the master switch, run through the
purge period, and hold in the START button.

(4) When the pilot (or 1st stage oil burner) is
ignited, release the START button. Relay 2K
should pull in.

(5) Ifrelay 2K pulls in, operation is normal. Omit
step 6 and perform the Pilot Turndown Test
in the CHECKOUT section, unless using
direct spark ignition.

(6) If relay 2K does not pull in, either the flame
detector or the R4138 is fauity.

— Install the original amplifier.

— Checkthe flame detector and its circuit as
described in step 6 on the next page.
— If the problem still exists, replace the

R4138.

b. R7247A Rectification Ampiifier (green)—used with
rectitying flame rods, rectifying photocells, or C7012A
or C Purple Peeper Ultraviolet Flame Detectors.

(1) Open the master switch and remove the
flame detector leadwire from terminal F on
the terminal strip. Be sure the leadwire does
not touch anything after removal.

(2) Close the master switch.

(3) Touch the probe of a 123514A Flame Simu-
lator to the F terminal on the terminal strip,
and hold the plug (lead end) of the simulator
against the R4138 chassis (Fig. 23). Relay
2K should pull in and stay in while the probe
is on the F terminal and the plug is in contact
with the chassis.

(4) Ifrelay 2K puils in, the trouble is in the flame
detector or its circuitry outside the R4138.
Proceed 1o step 6.

(5) It relay 2K does not pull in, open the master
switch.

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

(7) Close the master switch.

{8) Repeat (3).

(9) It relay 2K pulls in, restore the R4138 to
operating condition as instructed in step 6.a.

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

R4138. .
¢. R7248A Infrared Amplifier (red)—used with C7015A
Infrared (lead sulfide) Flame Detectors.

{1) Open the master switch and remove the
flame detector leadwire from terminal F on
the terminal strip. Be sure the leadwire does
not touch anything after removal.

{2) Close the master switch.

(3) Remove 3/4 inch [{19.1 mm] of insulation
from each end of a 10 inch [254 mm] length
of insulated wire.
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FIG. 23—USING A FLAME SIMULATOR.

(4) Touch one end of this wire to the F terminal
onthe terminal strip, and tap the other end of
the wire against the R4138 chassisata rapid
frequency (about 2 times a second) to simu-
late flame. Relay 2K should pull in and stay
in while flame is simulated. ]

(5) If relay 2K puils in, the trouble is in the flame
detector or its circuitry outside the R4138.
Proceed to step 6 to check the flame detec-
tor.

(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 parnt number.

(8) Close the master switch.

(9) Repeat (4).

(10) If relay 2K pulls in, restore the R4138 1o
operating condition as instructed in step 6.a.
below.

(11) It relay 2K still does not pull in, replace the
R4138.

d. R7249A ultraviolet Amplifier (purple)—used with
C7027A, C7035A, or C7044A Minipeeper Ultravio-
let Flame Detectors, .

— Follow the same procedure as described in 5.b.
onthe previous page for an R7247A Rectification
Amplifier, except substitute a 123514B Flame
Simulator in (3).

6. Check the flame detector and its circuitry outside the

R4138.
a. Restore the R4138 1o operating condition as follows:
(1) Open the master switch.
(2) Reconnect the flame detector leadwires to
terminal F on the terminal strip.
b. Check the detector and its circuitry as follows:
(1) Checkthe detector wiring for defects, includ-
ing—
— wrong type or size of wire.
— deteriorated wire.
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— open circuits.

— short circuits.

— leakage paths caused by moisture, =. ¥,
or accumulated dirt.

(2) For aflame 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 Interferance Test in the CHECK-
OUT section).

(3) Forall other detectors, clean the detector
lens, filter, viewing window, and sighting
pipe (as applicable).

(4) For a C7012A,C.E, or F Purple Peeper
Ultraviolet Flame Detector, replace the
113236 and 115330 Electron Tubes (un-

less the detector is a solid state model).

(5) Checkthat the temperature at the detec-
tor does not exceed its maximum rated

- temperature. =

(6) ake sure that the flame adjustment is
not,too lean. )

(7) Make sure the detector is sighting the
flame properly.

(8) If necessary, resight or reposition the
detector.

(9) It rouble persists, replace the detector.
{Openthe master switch before replacing
the flame detector.)

IMPORTANT
if you make any changes in the flame detection
system (including the plug-in amplifier), repeat ALL
required tests in the CHECKOUT section.

SR GAUTIONE oo™

1. Only qualified service technicians should attempt
to service or repair flame safeguard controls and
burner systems.

2. Open the master switch before removing or re-
placing a relay cover, or before cleaning con-
tacts. Line voltage may be present on most
contacts when power is on. If cleaning is neces-
sary, be sure to replace the relay cover.

Lt

NNE
SPRING CLIP
ON CHASSIS

RELAY K ——eepp{

FIG. 24—LOCATION OF RELAY CONTACTS.

SCHEDULED INSPECTION AND MAINTENANCE
A schedule should be set up and follows for periodic
inspection and maintenance, including the burner and all

other controls as well as the R4138. Include the following
in that schedule.

1. Always keep the burner and fuel mixture adjusted
according to the burner manufacturer's recommendations.

2. Cleantheflame detector lens, filter, viewing window,
and sighting pipe (as applicable).

3. Check the flame signal (Table 3) using a Honeywell
W136A Test Meter, or equivalent (and a 196146 Meter
Connector Plug, if needed).

4. ltusingaC7012A,C,E or F Purple Peeper Ultraviolet
Flame Detector, replace the 113236 and 115330 Elactron
Tubes annually (unless the detector is a solid state model).
These tubes are tested by Honeywell 10 ensure reliability
and safety. DO NOT REPLACE WITH COMMERCIAL
SUBSTITUTES.

CONTACT CLEANING

Field cleaning of relay 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 o be acceptable
for this task. Directions for using this cleaner are printed on
the can.

IMPORTANT

1. Do not clean contacts unless absolutely neces-
sary,

2. Use only Honeywell contact cleaner, Part No.
132569. Do not use any other type of contact
cleaner.

3. Use utmost care to avoid bending the contacts or
changing their specifications or configuration in
any way.

4. Do not use an abrasive or a burnishing tcol to
clean contacts.

5. Do not use hard paper, such as a business card,
to clean contacts.

Do notuse other types of contact cleaners. Honeywell's
chemical analysis laboratory tested other pressurized type
contact cleaners but did not approve them for these
reasons:

1. The solvents could deteriorate plastic parts and wire
insulation.

2. The cleaners leave an oil 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.

Do not use an abrasive (and paper stick, file, etc.}or a
burnishing tool ta ctean conledts. lis use can cause sarly
contact failure for these reasons: ' '+ -

1. Some relay and timer contacts, re plated with gold
forincreased reliability, Burnishing can quickly remove the
plating. ‘

2. The radii or points of the contacts are designed with
specific shapes to best serve the intended functions of the

contacts. Burnishing can rapidly alter these contact con-
figurations.

“f»Use of an abrasive loosen fine particles of the
contact material which adhere to the surface of the contact,
thus increasing i‘s resistance.

4. Contactspecifications (contact pressures, pressback,
and gaps) are carefully controlled during manutacturing to

"ensure maximum contactliife. Burnishing can easily change

these specifications,

REPLACING A W124 OR ID051 FLAME SAFEGUARD
PANEL WITH A R4138C OR D

" CAUTION:

Disconnect power supply before making wiring con-
nections to prevent electrical shock or equipment
damage.

NOTE: AnIDO51is a W124 with anintegral START-STOP
station,
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TO REPLACE A W124 OR IDO51 PANEL WITH AND
R4138C ORD

1. Remove and carefully mark the old leadwires.

2. Remove the W124 or IDO51 chassis and case (if
there is one).

3. Install a Q477A Subbase (for mounting in a
customer’s cabinet), a Q478A Cabinet (for flush orsurface
mounting). Refer tothe appropriate section of this sheet for
installation instructions. .

4. Rewire the installation as shown in the typical wiring
diagram en page 40, or refer to the installation instructions
provided by the burner manufacturer. Before starting, carefully
review the footnotes which accompany the wiring diagram.

5. Install the R4138 as instructed in this sheet.
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ISTING WIRING TO BE REMOVED FROM THE PANEL TERMINALS IS
SHOWN BY SOLID LINES ( 3 AND THE NEW WIRING 1S SHOWN BY
DASHED LINES {wm =m). USE ALL NEC CLASS ! WIRING.

“/25 AEMOVE AND DISCARD ALL JUMPERS USED ON THE w124 OR 10081,

"35 INSTALL A NEW G477A SUBBASE, Q47BA CABINET, OR FSP1225 (NEMA 4)
ENCLOSURE. REMOVE AND DISCARD THE OLD CHASSIS AND CASE.

4\ IF USING A MIGH FIRE INTERLGCK. REFER TO WIRING DIAGRAMS IN
THE INSTRUCTION SHEET FOR THE R4138C.D [(FORM 60-2168). OTHER.
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‘/S\ IF USING A CT012E OR F PURPLE PEEPER ULTRAVIOLET FLAME
OETECTOR (WITH SELF-CHECKING SHUTTER). INSTALL A JUMPER BE.
TWEEN TERMINALS 13 AND 7

‘:65 IF A LOW FIRE START INTERLOCK IS NOT USED. CONNECT THE START
SWITCH DIRECTLY TO TERMINAL 6.

LT\ FOR A Qa78A103) CABINET WITH A FACTORY INSTALLED START-STOP
SWITCH, MAKE SURE THE SWITCH IS WIRED AS SHOWN: REWIRE IF
NECESSARY. FOR REMOTE OPERATION. USE AN S445A START.5TART
STATION, OR EQUIVALENT WITH AN INTERNAL JUMPER AS SHOWN

i O {2 ey A

IF AN 54270 PURGE TIMER IS NOT USED, INSTALL A JUMPER BETWEEN
TERMINALS L1 AND 6.

A INSTALL A JUMPER BETWEEN TERMINALS L1 AND 3.

& THESE INTERLOCKS AND LIMITS MUST BE RATED TC CARRY AND BREAK
CURRENT TO THE IGNITION TRANSFORMER, PILOT VALVE (OR IST
STAGE QIL VALVE]. AND MAIN FUEL VALVE(S) SIMULTANEOQUSLY.

A POWER SUPPLY MUST MATCH THE VOLTAGE AND FREQUENCY RATING
OF THE R4138. PROVIDE DISCONNECT MEANS AND OVERLOAD PROTEC-
TION AS REQUIRED.

& TWO C7012 PURPLE PEEPER ULTRAVIOLET FLAME DETECTORS MAY BE
WIRED IN PARALLEL TO THE SAME TERMINALS AS SHOWN, EXCEPT A
C7012E NOT RATEO FOR 120 VOLTS. ONLY ONE C7012€ CAN BE CON-
NECTED AS SHOWN IF THE H4138 POWER SUPPLY 1S NOT 120 VOLTS.

A WHITE SHUTTER LEAOWIRES ARE ONLY ON THE C7012E OR F {WITH
SELF.CHECKING SHUTTER).

& VOLTAGE AND FREQUENCY RATING OF THE C7012 MUST MATCH THE
RATING OF THE R4130.

[a3gcon

FIG. 25—REPLACING A W124 OR IDO51 FLAME SAFEGUARD PANEL WITH AN R4138C OR D.
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