


























Combustion Equipment
& Control Systems

AIR ATOMIZED BURNERS WITH ELECTRONIC OIL METERING SYSTEM (EMS)

S.T. JOHNSON CO.

MODEL A-LM #2 OIL EMS SETTINGS

" BURNER SIZE 50 75 100 125 150 200 250 300 350 400 450 500 625 "
FIRING MAX GPH* 182 266 364 400 535 72 80 107 119 144 155 180 224
RATE

NOM GPH* 150 225 300 375 450 60 75 90 105 120 135 150 188
FURN. PRESS. .75 .75 1.0 1.0 1.5 2.0 2.0 3.0 3.0 4.0 4.0 4.0 4.0
"W.C.
MIN GPH 7 7 8 9 9 12 15 18 18 24 24 30 37
NOZZLE SIZE GPH 30 30 40 40 60 60 80 100 125 150 150 200 250
C169WA ANGLE 50 50 50 50 70 70 70 70 70 70 70 70 70
NOZZLE AIR MAX 20 22 21 22 20 23 20 22 17 20 24 21 23
PRESSURE, NOM 17 22 21 22 20 20 20 22 16 19 21 19 21
@ HIGH OIL MAX 22 28 28 32 28 36 30 33 25 31 37 28 29
FIRE NOM 17 26 26 30 26 30 29 30 21 25 28 24 26
SIZE 30LE 30LE OOLE OOLE OOLE OOLE OLE OLE 1LE 1LE 1LE 1LE 2LE
STD
PUMP Varm@MAX 65 93 73 80 79 ALT 83 ALT 60 73 78 ALT 63
SETTINGS
Varm@NOM 55 80 60 75 67 95 78 84 53 61 70 80 53
SIZE OLE 1LE 2LE
ALT
PUMP Varm@MAX 68 58 53
SETTINGS
Varm@NOM 55 49 45

*The max firing rate listed is the maximum recommended with a balanced, or negative, furnace pressure. The nominal firing
rate listed is the maximum recommended when firing against the furnace pressure listed. Reduced firing rates will result in
reduced air and oil supply pressure settings. Rates based on grade #2 fuel oil @ 140,000 BTU/GAL.

The nozzle pressures listed are those recommended for most applications. The same firing rates can be obtained by either
raising or lowering both the air & oil pressures. The flame geometry will be affected by the nozzle pressure with slower mixing,

wider flames resulting from lower pressures.

The alternate pumps may be used on sizes 200, 300 & 500 for obtaining nominal capacity @ the Varm indicated. The
alternate pumps must be used on sizes 300, 300 & 500 to obtain the maximum capacity @ the Varm indicated.
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S.T. JOHNSON CO.

MODEL A-HM #6 OIL EMS SETTINGS

| BURNER sizE 50 75 100 125 150 200 250 300 400 500 625 |
FIRING MAX GPH* 17.0 248 340 37.3 499 672 746 100 135 168 210
RATE
NOM GPH* 140 210 280 350 420 560 700 90.0 840 140 175
FURN. PRESS. .75 75 1.0 1.0 15 2.0 2.0 3.0 4.0 4.0 4.0
"W.C.
MIN GPH 7 7 7 9 9 11 13 17 22 28 34
NOZZLE SIZE GPH 30 30 40 40 60 60 80 125 150 200 250
C169WA ANGLE 50 50 50 50 70 70 70 70 70 70 70
NOZZLE AR MAX 22 22 20 21 21 20 22 17 21 22 26
PRESSURE, NOM 20 22 20 20 21 18 22 15 18 21 23
@HIGH  OIL  MAX 28 36 30 33 28 34 33 30 40 47 59
FIRE NOM 23 30 27 30 25 29 32 24 31 39 46
SIZE 30LE 30LE OOLE OOLE  OOLE OOLE OLE  OLE  1LE  1LE  2LE
STD
PUMP Varm@MAX 62 90 53 64 81 ALT 72 ALT 73  ALT 63
SETTINGS
Varm@NOM 51 76 43 68 68 95 67 87 61 76 53
SIZE OLE 1LE 2LE
ALT
PUMP Varm@MAX 65 58 52
SETTINGS
Varm@NOM 54 49 43

*The max firing rate listed is the maximum recommended with a balanced, or negative, furnace pressure. The nominal firing
rate listed is the maximum recommended when firing against the furnace pressure listed. Reduced firing rates will result in

reduced air and oil supply pressure settings. Rates based on grade #6 fuel oil @ 150,000 BTU/GAL.

The nozzle pressures listed are those recommended for most applications. The same firing rates can be obtained by either
raising or lowering both the air & oil pressures. The flame geometry will be affected by the nozzle pressure with slower mixing,
wider flames resulting from lower pressures.

The alternate pumps may be used on sizes 200, 300 & 500 for obtaining nominal capacity @ the Varm indicated. The
alternate pumps must be used on sizes 300, 300 & 500 to obtain the maximum capacity @ the Varm indicated.
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S.T. JOHNSON CO.

ELECTRONIC OIL METERING SYSTEM PIPING SCHEMATIC

MODEL A-LM #2 OIL SYSTEMS

®\ 0 COMPONENTS:
1 ATOMIZING AIR PRESSURE GAUGE
,,,,,,, _( NTOMIZING AR

FROM COMPRESSOR 2 ATOMIZING AIR PRESSURE SWITCH

3 NOZZLE OIL PRESSURE GAUGE

N 4
5

6

7

TO OIL NOZZLE

/@

2-WAY OIL SOLENOID VALVE
3-WAY OIL SOLENOID VALVE
OIL SUPPLY FROM ANTI-SURGE VALVE
LOW OIL PRESSURE SWITCH

e

' METERING PUMP
OIL RETURN TO

PUMP SUCTION
LINE OR TANK

FACTORY PIPING

FIELD PIPING

MODEL A-HM #6 OIL SYSTEMS

————— - — —+]
ATOM AIR SUPPLY

“———

METERING PUMP

OIL RETURN
TO SUPPLY

FACTORY PIPING
FIELD PIPING
COMPONENTS:
1 OIL HEATER #1 10 OIL NOZZLE PRESSURE GAUGE
2 OIL HEATER THERMOSTAT #1 11 OIL TEMPERATURE GAUGE
3 OIL HEATER THERMOSTAT #2 12 OIL NOZZLE TIP & SPINNER
4 OIL HEATER #2 (BURNER SIZE 150-625) 13 OIL NOZZLE BODY
5 TRIPLE-PASS OIL MANIFOLD 14 ATOMIZING AIR PRESSURE GAUGE
6 2nd OIL VALVE 15 ATOMIZING AIR PRESSURE SWITCH
7 3-WAY OIL SOLENOID VALVE 16 N.O. NOZZLE PURGE SOLENOID VALVE
8 ANTI-SURGE VALVE 17 NOZZLE PURGE CHECK VALVE
9 LOW OIL TEMPERATURE SWITCH 18 LOW OIL PRESSURE SWITCH
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ey S.T. JOHNSON CO.

ATOMIZING AIR COMPRESSOR INSTALLATION & ADJUSTMENT PROCEDURE

INSTALLATION

All compressor sets furnished with series FD68 air atomized burners are mounted on steel bases for mounting
separately from the burner. The base must be firmly anchored as close to the burner as possible to avoid
excessive pressure drop in the atomizing air piping. Vibration isolators are not required, but may be used.

If remote mounting is necessary good piping design must be utilized to ensure sufficient atomizing air pressure
at the burner nozzle.

DIMENSIONS: ATLAS COPCO MODELS LE2, -3, -5
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G S S.T. JOHNSON CO.

PIPING

Compressors are not furnished with reservoir tanks as the output is closely matched to the air requirement of
the burner. To eliminate the possibility of pressure fluctuations at the burner nozzle it is good practice to install a
short run of oversized piping at the compressor outlet to act as a small accumulator.

START-UP

In general, compressors are shipped without oil in the crankcase. Follow the manufacturer’s instructions for
filing with the proper grade of oil prior to starting. Because most installations involve prolonged periods of
operation it is recommended to use 500 SUS napthenic base compressor oil for lubrication. SAE 30, non-
detergent, automotive grade oil can be substituted but it is not recommended for continuous operation.

ADJUSTMENT

Compressors are furnished with a bypass line and adjusting valve from the discharge to the inlet to enable
adjustment of the air volume delivered to the burner nozzle. If adjustment is required refer to the burner
adjusting instructions for proper setting of the atomizing air pressure.

In general, too little atomizing air pressure will result in poor atomization while too high a pressure can result in a
pulsating flame and even combustion harmonics especially in restricted combustion chambers.

MAINTENANCE

Compressor oil level must be checked at least twice a week during periods of continuous operation.
Compressors installed in areas of high ambient temperatures and/or little ventilation will run hotter and may
consume some oil. Refer to the manufacturer’'s manual for complete recommendations.
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S.T. JOHNSON CO.

OIL PUMP INSTALLATION

DIRECT-DRIVE OIL PUMP SET

60Hz OPERATION

Standard direct-drive burner oil pumps furnished with series FD68 burners should be floor or boiler base
mounted in close vicinity to the burner with no valving installed between the pump set and the burner inlet.

The following chart may be used as a suction line sizing guide considering a suction lift of 10 feet. The return
line from the burner may be one pipe size smaller than the recommended suction line size.

SUCTION LINE LENGTH
BURNER PUMP MOTOR PORT GPH
SIZE MODEL HP SIZE
25’ 50’ 75’ 100’
50-200 OLE 1/3 % 78 % %’ % %
250-300 1LE 1/2 %" 144 % %' S 2
400-800 2LE 3/4 % 276 24 17 17 17
1000 5LE 1 1” 360 S8 17 1” 17
5LE RPM = 1150, ALL OTHERS RPM = 1725
4> 50"D HDLES\
\
o R
) 11.25" 12.75
i
f-——————— 10" B ——
= 5 ~ 27—
— O
(G
8.63"
ROTATION AND PORTS
ARE INTERCHANGABLE
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G S S.T. JOHNSON CO.

ELECTRONIC OIL METERING PUMP INSTALLATION

Variable speed oil metering pumps furnished with series FD68 burners should be floor or boiler base mounted in
close vicinity to the burner with no valving installed between the pump set and the burner inlet.

The following chart may be used as a suction line sizing guide considering a suction lift of 10 feet. The return
line from the burner may be one pipe size smaller than the recommended suction line size.

BURNER | STDPUMP | MOTOR MAX SUCTION LINE LENGTH

SIZE MODEL HP PORT SIZE | gpy

25' 50 75 100

50-75 30LE 13 v 28 v vy vy v
100-200 00LE 113 v 60 v v v vy
250-300 OLE 13 v 112 v v v v
400-500 1LE 13 v 180 v vy v %
625-800 2LE 112 v 300 % 1 1 1

4> 50"D HDLES\

\
o) e) —
i - 5
i ) 11.25" 12.75"
i
ADD 1-1/4" FOR OPTIONAL DIGITAL —
FLOW READOUT
11.00"
375" 12.00” 3.00" f=-—o
_ = 18.75"
= a8 O 1
o 10.50"

ROTATION AND PORTS
ARE INTERCHANGABLE

Rev 3/09 33 FD68-DAR







G S S.T. JOHNSON CO.

APPENDIX A: SAM ELECTRONIC OIL METERING SYSTEM INSTALLATION,
OPERATING AND MAINTENANCE SECTION

“SAM” ELECTRONIC OIL METERING SYSTEM DESCRIPTION

The electronic oil metering system controls the delivery rate of fuel oil to the burner system in relation
to the delivery of combustion air by utilizing a positive displacement pump and a variable speed dc
motor drive. The pump speed, and hence oil flow, is governed by a 0-10 VDC control signal
generated by sensing the distance between a factory set cam on the shaft of the firing rate actuator
and a proximity sensor. The settings for maximum and minimum fuel delivery rates are factory set
and sealed to prevent tampering. The complete oil metering system is designed to deliver consistent
flow with varying oil viscosity.

Electronic oil metering systems consist of three major components: a control circuit board, a base
mounted pump and DC motor set, and a cam/proximity sensor assembly. These components come
in three configurations:

1. Factory assembled and calibrated as part of a new S.T. Johnson burner system.

2. Factory assembled and calibrated conversion system (Assembly #B-8896-4) with a separate
pump motor control panel enclosure, base mounted pump set, and the cam and proximity
sensor assembly mounted on a new burner modulating motor.

3. Conversion kit (Assembly #B-8896-2): the cam, proximity sensor and electrical enclosure are
furnished loose for installation on the existing burner modulating motor. The factory-set
pump control circuitry is furnished in a separate electrical enclosure. Cam adjustments and
sensor calibration are conducted in the field.

STANDARD FEATURES

Input power: 115-50/60 Hz

Control power: Integral transformer provides 24VAC for control power.
Voltage transient protection provided by MOV.

Factory set maximum pump speed: 50-110% of base pump speed.
Factory set minimum pump speed: 0-25% of base pump speed.
Factory set load compensation.

Factory set motor armature current limitation.

Factory set motor horsepower matching circuit.

Panel mounted digital readout of fuel delivery rate.

OPERATING LIMITATIONS

Line voltage variation: +10%

Line frequency variation: 48 - 62 HZ

Ambient temperature range: 32 - 131 F (0 - 55 C)
Relative humidity range: 5 - 95% (NON-CONDENSING)
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LG S S.T. JOHNSON CO.

PUMP MOUNTING & PIPING

The pump set should be installed in the vicinity of the burner and at an elevation lower than the
burner oil inlet. The pump discharge should be piped to the burner inlet using tubing of the following
recommended size:

Max Flow, GPH Size
35 3/8”
100 Vo'
220 24
500 1”

It is imperative that no valving be installed between the pump outlet and the burner inlet.

Suction line piping should be sized for a maximum suction head of 15" hg. An additional oil transfer
pump located near the storage tank must be considered on installations involving long suction lines
and/or underground storage tanks. The main oil circulating loop from the transfer pump should
include a regulating/relief valve to limit the inlet pressure to the metering pump to 5 psig.

Standard pumps are furnished without integral relief valves. Installation with the inlet or outlet on
either side of the pump body is possible, as long as the pump rotation corresponds to the piping;
refer to the pump manual.

SPECIAL WIRING CONSIDERATIONS

Caution! Care must be taken to avoid inducing AC voltage in the field wiring of the 0-10 VDC control
circuit from the burner to the control panel (terminals Y & Z). Shielded cable must be used and
running in separate conduit is highly recommended. Avoid runs with ignition wiring, motor and
electric oil heater wiring.

BLK
- — — — ] ..
FROM MAGNETIC SENSOR
ON PUMP MOTOR 88. 8
e ] "
OPTIONAL DIGITAL FLOW READOUT
I € I ﬂ
ANALOG SENSOR SIGNAL JUMPER ON PINS 2 & 3
0 — 10 VDC
~COMMON 4| z
) )
FOT LO| @%
% WIPER
FOT =
T g+ ()
PUMP MOTOR
—PRATRE [ .Y (=|el=] @
+FIELD| \ H@— =}
—FIELD) @
NOT USED N
p——— AC og * o _|
g &l
Ac of @
e ] o
120/60 FROM PUMP - g
_START CIRCUIT__ 4@ AC_® T T & =
[ <
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G S S.T. JOHNSON CO.

Pump motor armature wiring should be run from the pump motor to terminals A1 and A2 on the
control circuit board located in the burner control panel. Armature conductors should be sized as
follows:

Max HP No. AWG
Yz 14
Ya 12
1 12

Two-conductor shielded cable, 20 ga minimum, must be run in separate conduit from terminals y & z
on the burner to terminals y & z in the control panel. The shield on the cable must be grounded to the
control panel enclosure ground lug. The control panel must also be connected to an earth ground.
The shield on the sensor end of the cable must be cut off and insulated. Do not ground this end of
the shield.

Systems furnished with the optional digital oil flow readout also require a 20 ga.(min) 2-conductor
shielded cable run from the magnetic sensor mounted on the pump motor to the digital flow readout
in the control panel. The shield of this cable must be connected to the tachometer terminal #1
according to the wiring schematic furnished for the system. Do not ground the sensor end of the
shield; it must be cut off and insulated.

A check should be made for motor armature circuit grounding before applying power to the system.
Connect an ohmmeter to ground and check the resistance from ground to each of terminals ARM+
and ARM- on the control circuit board. A reading less than 100,000 ohms indicates a ground
condition that must be corrected before energizing the control system.

Caution: do not use a meggar for this test, as the control circuit board will be damaged.

INITIALSETUP AND ADJUSTMENT

The control circuit board potentiometers are factory set according to the burner and pump
size furnished. The following settings (referred to as % clockwise rotation) are standard:

HP MIN MAX ACCEL I.R. C.L.
1/4 * * 30% CW 60% CW 20% CW
1/3 * * 30% CW 50% CW 30% CW
1/2 * * 30% CW 40% CW 40% CW
3/4 * * 30% CW 30% CW 60% CW
1 * * 30% CW 20% CW 70% CW
MIN: * Set for nominal rating of burner
MAX: * Set for nominal rating of burner
ACCEL: Turning CW increases acceleration & decceleration time.
IR COMP: Setting too far CCW can cause the pump motor to slow down

under extremely high load conditions.
C.L. (CURRENT LIMIT): Factory set to match pump motor horsepower

The MIN and MAX potentiometers on the DC drive are factory set for the nominal burner rating. The
adjustable cam is factory set to give a non-linear fuel flow curve approximating typical firing
conditions. Field adjustments may be required depending on application conditions.
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FIELD ADJUSTMENTS:

The adjustments made on the cam enable the oil delivery rates to be set on a curve which is
determined by the desired fuel/air ratio at any intermediate firing rate. The minimum and maximum
rates are set using the potentiometers on the DC drive. The “MIN” and “MAX” are adjusted at the
factory to set the lower and upper limits of fuel delivery rate to the burner. All delivery rates in
between these limits are determined by the setting of the cam adjusting screws #2 through #9.

CAM ADJUSTMENTS:

Tools required:

1. Tamper-proof, pin-in torx wrench
2. 1/16” Allen wrench, preferably 5” long.
3. Multimeter, VDC scale

Remove the side plate from the sensor/cam enclosure located on the modulating motor to gain
access to the cam (refer to Fig. 1). With the system powered on the sensor beam can be seen on the
white spring; this represents the current firing position which is the only position at which adjustments
should be made. The position can be changed using the manual firing rate potentiometer.

Cam adjustments can be made with a standard length Allen wrench, but if an extended Allen wrench
is available remove the adjustment access plug on the left side of the enclosure to allow for easier
adjustment (refer to Fig 1). Turning the adjusting screw in, clockwise, will decrease the oil delivery
rate. Turning the screw out, counter clockwise, will increase the oil delivery rate. It is important to
note that only very small changes are required and that adjacent screws can affect each other if
anything other than minor setting changes are made.

NULL & SPAN
ADJUSTMENT
ACCESS PLUG ACCLSS PLUG\

CAM SPRING HEIGHT
ADJUSTMENT

bPPRDX
1 1/87 ]
@ MIN
APPROX SPRING

R POSITIONING

ADJUSTMENT
SCREWS

7/16"

SENSOR

The dimensions from the outer surface of the spring to the cam face will be close to those shown
above. The dimensions do not have to be exact because the null & span adjustments to the sensor
will compensate for any differences.
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After making any desired adjustments the burner should be modulated throughout the firing range

several times to insure proper operation.

The adjustment access plug and the side plate & gasket must be put back into place after final

adjustments to insure that dirt, oil, water, etc will not adversely affect the proper operation of the
Sensor.

It is recommended that the settings of the potentiometers on the circuit board be marked for future
reference, or that the adjusting wheels on the pots be locked in place with epoxy.

FIRING RATE INDICATION:

The relative firing rate of the burner is indicated by a scale on the adjustable cam, which is visible
through a window on the cam/sensor enclosure.
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S.T. JOHNSON CO.

DC DRIVE (CONTROL BOARD) REPLACEMENT & ADJUSTMENT:

After physically replacing the board, follow these steps:

o M b=

Set the “MIN” & “IR COMP” pots fully CCW
Set the “MAX” pot @ 50%
Adjust the GAIN POT fully CCW. Note this can be one to two dozen turns.

Ensure that the analog input range jumper is on pins #2 & #3.
Establish power to the burner system and maintain the burner at the minimum position using

the “test/run” switch on the programming control.

6. With a minimum analog signal to the board from the “IR” sensor on the burner (close to 0
VDC) adjust the “MIN” pot fully CW then turn CCW until the pump motor armature voltage is
0 VDC as measured on terminals ARM+ & ARM-.

(-) COMMON DC ANALOG SIGNAL INPUT (P3)

(+) 0 to 10 VDC ANALOG SIGNAL INPUT (P3)

DC ANALOG INPUT RANGE JUMPER (P4) 3 to 2
GAIN POT

9

=

POT

WIPER

&

®

POT HI

—ARM

2KES

&)

A+

L1

NOT USED

+F1

~FI

AC

AC

+ARM

ELD
ELD
ez

2
*3

]

[®

/

Lzg

=izl

.@.

AC

ic

L2

AC

sfsvHO

$-\-o|0

)

C
)
0
0

.
T T 1710

)

@]

A

7. Allow the burner to go to the high fire purge position (10 VDC signal from the “IR” sensor to

the board).

8. Adjust the GAIN POT CW until no further increase in pump armature voltage is noticed.
Readjust GAIN POT CCW until a 5 VDC drop from the maximum occurs.

9. Set the minimum and maximum armature voltages according to the S.T. Johnson electronic
oil metering system specifications supplied with the new burner or conversion kit.

10. Return the burner to the low fire position and set the “MIN” pot to obtain the desired

minimum firing rate.
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S.T. JOHNSON CO.

SENSOR ADJUSTMENTS

Please note: the sensor adjustments described are not necessary for new burners, or for SAM
conversions ordered pre-assembled with a modulating motor. These adjustments will have been

made at the factory.
RESPONSE TIME

These instructions pertain to sensor replacement or
“loose” SAM conversion kits only.

The response time is factory set on systems included
with new burners. If the sensor is replaced the response
time must be set at 110 mSEC using the dip switches on
the back circuit board prior to installing the sensor in the
enclosure.

The sensor must be separated from the power block and
the circuit board pulled out to gain access to the
dipswitches.

NULL & SPAN

These adjustments are made on the top of the sensor
after it is mounted in the enclosure and the beam is
centered on the cam spring.

1. Remove the top cover from the sensor.

2. With the system powered set both the null and
span adjustments fully CCW.

3. Modulate the cam to the high fire position and
adjust the null for a 10VDC, or slightly less than
10VDC output.

4. Modulate the cam to the low fire position and
adjust the span for approximately OVDC (+.03 to
+.04 VDC)

5. Modulate the cam between low and high
positions to check for the appropriate output at
low and high fire. Repeat steps 3 and 4 until low
and high outputs are proven repeatable.
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DIGITAL FLOW READOUT

The digital flow readout consists of a programmable digital rate meter, a power supply for the meter,
a magnetic sensor, a cast aluminum sensor yoke, and a sensing gear. The meter receives a pulse
each time a tooth on the gear passes the sensor. The meter is programmed with a scaling factor to
give the desired reading in gallons per hour based on actual RPM. When furnished as part of a new
S.T. Johnson burner system the meter is factory installed in the burner control panel and the sensor,
yoke, and sensing gear are factory installed on the metering pump. No adjustment will be required.

UPGRADE/ REPLACEMENT OF OLDER VERSION:
Previous versions of the digital flow readout used an adjustable digital tachometer that is no longer
being manufactured. If this is being used to replace an older version, the main difference is a two

wire 120v supply to the power terminals on the meter.

When ordered from the factory, the meter should come preprogrammed for your size burner. If there
are any problems consult an S.T. Johnson technician.

Sensor wiring and installation is the same and no changes will need to be made.

INSTALLATION AND ADJUSTMENT:

The sensor must be wired to the meter with 16 ga. 2 conductor shielded cable. The shield must be
connected to the INP COM terminal of the meter, with the white wire. The black wire must be hooked
to INP A. The sensor end of the shield must be cut off and insulated. Never run this cable in conduit

with other power carrying conductors.

The power supply mounts directly to the back of the meter, to the power inputs, and requires a 120v
power supply from the main power source.

DFR
DIGITAL FLOW
READOUT
B ok » MAGNETIC
- oBxk Rl __ BLk SENSOR ON
INP 4 m { s METERING
é?é) (9 / PUMP
e Moo __w
Sl \-CABLE SHIELD SHIELDED CABLE IN
110V AC SEPARATE CONDUIT

] 2]
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TROUBLESHOOTING:

Most problems are caused by improper wiring, or are the result of short cuts taken during installation.
Please take the time to re-check wiring and re-read all sections of this manual before spending too
much time troubleshooting and readjusting the system.

Every possible troubleshooting item can be checked with an inexpensive Multimeter. Do not
attempt to commission or troubleshoot a unit without one.

PUMP MOTOR DOESN'T RUN.

1. AC power not applied to circuit board terminals
L1 & L2. Check wiring and pump control relay
(if used)

2. Blown AC power fuse on circuit board. Check
for cause and replace.

3. No DC voltage on board terminals A1 & A2 with
AC input on L1 & L2. Replace circuit board.
Pump motor brushes need to be replaced.

PUMP SPEED DOESN'T CHANGE WITH
CHANGE IN FIRING RATE.

1. Open circuit in control signal wiring.

2. Cam spring is the same distance from the
sensor @ all positions. Spring must be closer to
sensor @ higher firing rates.

3. IR sensor is defective; replace.

4. Check DC control wiring. DC input wires may
be reversed.

POOR REPEATABILITY, PUMP SPEED VARIES
AT A CONSTANT FIRING RATE.

1. AC voltage interference with DC control signal
wiring between burner and control panel. Signal
wiring must be shielded cable, grounded at one
end only.

2. Ensure 1.8 kohm (or closest) resistor is
installed between “pot hi” and “pot l0” terminals
on DC control board.

3. Check ground.

PUMP SPEED INCREASES INTERMITTENTLY.

1. AC interference from contactors such as oil
heater contactors. Do not run DC control wires
with power wiring.

2. Check ground.

ABLE TO SET MIN, BUT PUMP SPEED “MAXES”
OUT TO QUICKLY

1. Check DC control wiring. DC input wires may
be reversed.

Check alignment of sensor beam.

Compare cam and sensor distances to Fig. 1
and make corrections if necessary. Remember
to reset null and span afterwards.

wn

FLOW DISPLAY READS "0" ALL FIRING RATES.

1. Open circuit between magnetic sensor &
display.

2. Battery is dead, replace unit.

3. Sensor/sensing gear gap is too large; Set at
.005 -.007".

4. Magnetic sensor is faulty; Replace.

DISPLAY VARIES RADICALLY@ LOW FIRE.

Sensor/sensing gear gap is too large; Set @ 0.005-
0.007".
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APPENDIX B: NEW YORK CITY METHODS OF LIMITATIONS

ELECTRONIC OIL METERING METHOD OF LIMITATION

The oil delivery rate of the metering pump system is determined solely by the armature voltage
delivered to the pump motor by the control circuit board. The maximum allowable armature voltage,
VARM, for a specific burner size is factory set by adjustment of potentiometer "MAX" on the control
circuit board. After setting, the potentiometer thumbwheel is epoxied in place to prevent further
adjustment. This factory setting will not allow VARM, or the maximum oil delivery rate, to exceed
those values shown on chart EMSTUT.DAR. The low fire delivery rate is factory set by adjustment of
potentiometer "MIN" on the control circuit board. After setting, the potentiometer thumbwheel is
epoxied in place to prevent further adjustment. This low fire oil delivery rate will insure the turndown
ratio indicated on chart EMSTUT.DAR.

Three other potentiometers on the circuit board, which do not affect oil delivery rate, are factory set
and epoxied prior to shipment. These potentiometers merely match the control circuitry to the pump
motor and limit armature current to a safe level.

The oil delivery rate in GPH can be directly read on the LCD display on the burner control panel. The
relative firing rate indicator, from MIN to MAX, can be viewed through a window on the enclosure
mounted on the modulating motor.

The maximum allowable firing rate for each size burner is stamped on the burner nameplate, and the
factory set maximum firing rate for each specific job is stamped on the nameplate of the control
circuit board located in the panel enclosure.

Fig. 1 S.T.JOHNSON EMS SYSTEM w/ TUTHILL PUMPS

BURNER 50 75 100 125 150 200 250 300 400 500 625
SIZE
HIGH FIRE, MAX 18.4 28.2 37.5 46.9 56.2 75.0 93.7 1125 150.0 180.0 234.0
GPH
<1> NOM 15.0 22.5 30.0 37.5 45.0 60.0 75.0 90.0 120.0 150.0 187.5
MIN FIRE, 9.0 9.0 10.0 11.0 11.0 12.0 15.0 18.0 24.0 30.0 37.0
GPH
TURNDOWN RATIO 3:2 2:1 3:1 3.3:1 4:1 5:1 5:1 5:1 5:1 5:1 5:1
OIL NOZZLE, C169WA
SIZE(GPH) x SPRAY 30 x 30 x 40 x 40 x 60 x 60 x 80 x 125 x 150 x 200 x 250 x
ANGLE(DEGREES) 50 50 50 50 70 70 70 70 70 70 70
NOZZLE AIR 15 18 18 20 17 19 20 18 21 22 25
PRESSURE OIL 20 30 28 33 24 26 30 28 33 33 37
STD PUMP SIZE (MODEL#) 30LE | 30LE | OOLE | OOLE O0OLE O0OLE OLE OLE 1LE 1LE 2LE
<2><3> Varm @ MAX 65 93 58 79.5 85.5 (SEE 89.5 (SEE 82 (SEE 71.5
ALT ALT ALT
PUMP) PUMP) PUMP)
Varm @ NOM 55 80 46.5 60 70.5 90 73 86 64 82 57.5
ALT PUMP SIZE OLE 1LE 2LE
<2><3><4> Varm @ MAX 73 60 54
Varm @ NOM 58.4 48 45

<1> MAX GPH LISTED IS MAXIMUM CAPACITY FIRING INTO A FURNACE WHICH IS BALANCED OR NEGATIVE. NOM
GPH IS THE NOMINAL RATING OF THE BURNER, (e.g. SIZE 100 FIRING @ 100HP).

<2> PUMP MODEL NUMBERS MAY HAVE A SUFFIX, SUCH AS (-7) INDICATING THE TYPE OF SHAFT SEAL.

<3> Varm IS THE PUMP MOTOR ARMATURE VOLTAGE. Varm @ MAX GPH IS THE ARMATURE VOLTAGE WHICH
CORRESPONDS TO THE MAXIMUM FIRING RATE OF THE BURNER. Varm @ NOM GPH IS THE ARMATURE
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VOLTAGE WHICH CORRESPONDS TO THE NOMINAL RATING OF THE BURNER, i.e. BURNER SIZE 100 FIRING @
100HP. ALL PUMP MOTORS ARE 90VDC, 1725 RPM.

<4> THE ALTERNATE PUMP SIZE MAY BE USED FOR BURNER SIZES 200, 300 & 500 WITH THE Varm INDICATED
WHEN THE MAX GPH CAPACITY OF THE BURNER IS REQUIRED.
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CRITERIA DATA SHEET 37: METHOD OF LIMITATION

The model FD68( )AL-LM utilizes a direct drive oil pump, a differential pressure regulating valve, and
a Hauck oil metering valve to regulate oil to the nozzle.

Combination gas and #2 oil unit are designated as model FD68CAL-LM.
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APPENDIX C: COMPONENT ID DRAWINGS
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APPENDIX D: TYPICAL ELECTRICAL SCHEMATICS
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