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BECKETT

g W # Part No. Description
- 1 Burner Housing Assembly
RESIDENTIAL BURNERS 2 |Seecly” AirBand - Speay # of sots
3 Specify* Air Shutter - Specify # of slols
4 21807V Valve Cordset
Not Shown | 21887V PD Timer Delay Cordset
5 2184404V CleanCut Pump
6 5304 Copper Oil Line - 8"
7 3666 Splined Nut
8 3493 Esculcheon (F & L1/L.2 heads)
5941 Head Adjusting Plate (V1 head)
9 2139 Hole Plug
10 2454 Coupling

1 31231U (AFG) | AirGuide (AFG)
31841U (AF) Air Inlet Bell (AF)

12 2999U (AFG) Blower Whee! (AFG)

24580 (AF) Blower Wheel (AF)
13 218050 PSC Motor
AFG PARTS 4189 Mounting Screws
14 5770 Electrical Box
15 7505A Replaces R7T184A - Interupted Ignition
75058 Replaces R7184B - Pre-time
7505P Replaces R7184P - Pre and Post-
time™
16 517710 Igniter & Base Plate
17&18 | 51304 Igniter Gasket Kit
19 5880 Low Firing Rate Baffle
20 7006U Cad Cell Deteclor
5780 Electrode Kit - F Head up to 8"
21 5782 Electrode Kit - F Head over 9°
5840 Electrode Kit- M Head up to &°
22 5432 Universal Flange w/ Gasket
3616 Gasket Only
23 Spedfy * Air Tube Combination
24 Specify * Heat Shield, Ceramic or Fiber
25 5685 Pedestal Kit
26 2182602V Solenoid Valve Kit (delay)
27 5206 4xd)* Cover
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BECKETT

Beckel? AFII PARTS

RESIDENTIAL BURNERS

For best performance specify genuine Beckett replacement parts
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Item | Description Kit No. Item | Description Kit No.
1 Air tube combination Specify* 14 | Housing ass'y: AFII 85 & 100 51584U
2 | Blower Wheel: AFII 85 (4-1/4") 21439V AFIl 150 51476V
AFII 100 (4-1/2") 21438U 15 | Motor: 1/7 hp, 3450 rpm, 214440
AFIl 150 (4-1/2") 21438U 115V/60Hz
3 | Electrical box 31613 16 | Nozzle adapter 213
4 | Connector tube, 8" Copper 5394 17 | Nozzle Line Electrode Head ass’'y | Specify*
5 | Coupling, Motor to Pump 21437V 18 | Replaces R7184A - Interrupted 7505A
6 |Electrodes: HLX Heads 51484U Ignition
FBX Heads 51670U Replaces R7184B - Pre-time™* 7505B
7 | Escutcheon Plate: AFII Blank 31623 Replaces R7184P - Pre and Post- | 7505P
AFIl 140psi 3162302 time**
8 |Flange Kit, (adjust. 3-1/2" ID 51480 19 | Rear Access Door 51424U
wigasket) 20 | Stop Screw Replacement Kit 51483
9 | Fuel Pump: Cleancut 2184404V 21 | Splined Nut 3666
10 | Gasket, flange 31658 22 | Dial, Air Adjustment (UL approved) | 51758
11 | Head: FBX:FBO, FB3, FB4, or FB6 | Specify* S 3 o for R
HLX: AF2 6 Slot Head 51671U o ok ekl peaaslatu 1 satat g A
AF2 9 Slot Head 51672U
Head insulator Kit (FBO, 3, 4, 6 only) [ 51685
12 | Igniter, Electronic 51805V
13 | Inlet air scoop, plastic, sound 51485
insulated
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BECKETT

BASIC TROUBLESHOOTING

Recommended Equipment
1.
2

3.

Electrical test meter (VOLTS, OHMS, AMPS).
Ignition transformer tester.

Combustion analyzer kit (oxygen or carbon
dioxide, smoke, stack temperature, draft, system
efficiency).

Pressure/vacuum gauge (0-200 psig and

0-30: Hg).

Full assortment of standard hand tools.

Preliminary Steps

Check oil level in supply tank.

Mazke sure all oil line valves are open.

Examine combustion chamber for excessive
unbumed oil. Clean if necessary.

Mecasure line voltage at primary control input
connections. [t should be 120 volts. Lower than
105 volts AC may causc operating problems, If
there is no reading, check for open switches or
circuit breakers.

Make sure thermostat or other controlling device
is calling for burner operation.

Check primary control to see if safety reset switch
is “locked out.”

Determining Malfunction Causes
1.

Disconnect nozzle line connector tube and
reposition it so that it will deliver oil into a
container. Tighten flare nut at pump discharge
fitting.

Reset primary control safety switch if it is locked
out. Turn power ON. Observe the following:

* Contact action of primary relay control.
Does it pull in promptly, without arcing
erratically or chattering?

* Oil delivery. You should have an immediate,
clear, steady stream. White frothy oil means air
in the supply system, which must be corrected.
No delivery means severe restriction some-
where.,

* Ignition arc. You should hear ignition arc
buzzing. If not, test output voltage of trans-
former. If below 9,000 volts, replace.

* Motor. Docs it pull up quickly and smoothly?
Listen for RPM change and audible “click” as
the centrifugal switch disconnects start
(auxiliary) winding.

If cause of failure has not been identified:

* Reconnect nozzle line fittings for burner fire
test.

* Reset primary control if necessary. Run several
cycles. Observe flame quality. Use a flame
mirror, if possible, to see if flame base is stable
and close to combustion head. Is flame
centered, uniform in shape, and relatively
quiet? Are head and chamber free of carbon
formations or impingement? Sometimes a
defective or partially plugged nozzle can cause
trouble.

Additional Procedures:

If the problem still has not been identified, a more
thorough evaluation of the basic system must be
made. The following procedures may be helpful:
Primary Control System (Cad Cell Type) starts
burner, supervises operating cycles, shuts bumer off
at end of heat call, and locks out ON SAFETY if
there is a flame failure.

Measure electrical voltage at primary input
(usually black) and neutral lead (usually white)
connections. It should be 120 volts.

Jumper thermostat (TT terminals) or otherwise
energize primary control.

Control relay should pull in. If not, make sure
wiring connections are secure and cad cell is not
“secing™ stray light (chamber glow).

If relay palls in, but motor fails to start, mcasure
voltage between neutral lead (usually white) and
primary control Jead for motor (usually orange).
Relay switch contacts may be defective, causing a
severe voltage drop.

If relay fails to pull in, or is erratic and chatters,
even when wiring connections are secure, replace
control.

Check safety lockout timing by removing one F
(cad cell) lead from control. Start bumner and
count scconds until control Jocks out. Time
should be reasonably close to rating plate
specifications on control body.

To check cad cell, start burner and unhook both
cad cell leads from control FF terminals. Jumper
FF screw terminals to keep bumner operating.
Mcasure OHMS resistance across cad cell leads
as it views the flame. It should be 1600 OHMS
or less. Preferred reading is 300-1000 OHMS.
Next, with meter connected to cad cell Jeads, tum
burner OFF. DARK conditions should give a
reading of 100,000 OHMS or infinity. If reading
is lower, let refractory cool down, and check for
stray light entering burner through air inlet, or
around transformer base-plate. If cad cell is not
performing within these guidelines, replace it
The control may be governed by a room thermo-
stat. Be sure heat anticipator setting or rating of
the thermostat matches the 24 volt current draw.
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BECKETT

This information is usually printed on the control
body. Erratic operation may be caused by
improper anticipator settings. Settings are
typically .2 or .4 amps. This value can usually be
measured by connecting a multitester in SERIES
with one of the TT lcads, and reading the value on

The Ignition System is generally comprised of an
ignition transformer and two electrodes that deliver a
concentrated spark across a fixed gap to ignite oil
droplets in the nozzle spray. Delays in establishing
spark at the beginning of the bumer cycle can result
in “puff backs,” which can fill the room with fumes.
If spark is inadequate, burner may lock out on safety.
If transformer is suspect, make the following checks:

1. Measure voltage between transformer/primary
lead and neutral connection. It should be 120
volts on the primary input side.

2. Seccondary terminals of a good transformer
deliver S000 volts each to ground, for a total of
10,000 volts between the terminals. Measure this
with a transformer tester or use a well-insulated
screwdriver to draw an arc across the two springs.
This should be at least 3/4" in length. Check each
secondary output terminal by drawing a strong arc
between the spring and base. If arc is erratic,
weak, or unbalanced between the two terminals,
replace transformer.

3. Transformer failures and ignition problems can be
caused by the following:

* Anexcessive gap setting on ignition electrodes
will cause higher than normal stress on the
internal insulation system. This can lead to
premature failure. Set electrode gap according
to manufacturer’s instructions (typically 5/327).

» High ambient temperatures can lower effective-
ness of internal insulation system.

« High humidity conditions can cause over-the-
surface arc tracking, both internally and
externally, on ceramic bushings.

= Carbon residue and other forcign materials
adhering to porcelain bushings can contribute
to arc tracking and subsequent failure.

* Low input line voltage can cause reduced
transformer life. It should be at least 105 volts
AC

* Ignition electrodes must have good contact
with transformer springs. Any arcing here must
be eliminated. The only arcing should be at the
electrode tips.

¢ Electrode insulating porcelains must be clean
and free of carbon residue, moisture, crazing,
or pin hole leaks. Leakage paths can contribute
to faulty ignition.

* Electrode settings must conform to specifica-
tions for gap width, distance in front of nozzle
face, and distance above the nozzle center line.
Improper positioning can produce delayed
ignition, spray impingement on clectrodes,
carbon bridging, and loss of ignition, which can
lead 10 safety lockouts.

* Replace clectrodes if tips are worn or croded.
Replace questionable porcelain insulators.

The Burner Motor drives the blower wheel and fuel
pump by means of a shaft coupling. To diagnose
motor problems, follow these guidelines:

1. Motor fails to start.

* Check for adequate voltage between motor/
primary lead and neutral connection with the
motor energized. Line voltage must be within
10% of motor rating plate specified voltage.

* Ifmotor hums when energized, but shaft does
not rotate, the start switch may be defective,
With the power tumed OFF, rotate blower
wheel by hand. If it tumns freely, replace motor.

« If blower docs not turn frecly, check for a
bound fuel unit, jammed blower, dry bearings,
or a grossly misaligned shaft coupling. Oil
bearings with SAE 20W oil. Ox, if permanently
lubricated, does not need to be oiled.

2. Other motor-related problems.

* [foverload protection has tripped, start motor
and measure current draw. It should not exceed
rating plate specifications under load condi-
tions by more than 10%. Excessive amp draw
usually indicates an overload condition,
defective start switch, or shorted windings.

* If motor is noisy, check alignment of shaft with
coupling. Tighten or slightly loosen motor-to-
bumer-housing bolts in an alternate sequence.
Check for loose blower wheel, excessive radial
shaft play or loose start switch parts.

* Itisdifficult, and usually not cost effective, to
rebuild motors in the field. Replace them,
instead.

* If motor operates normally, but does not drive
pump shaft, check coupling for slippage due to
stripped end caps.

The Fuel Pump transfers oil from the supply tank,
cleans it with a strainer or similar mechanism,
pressurizes the oil for good atomization at the nozzle,
and provides a good shutoff at the end of the run
cycle. Manufacturers provide excellent installation
and service information. Please read and follow it
carefully. Many burner problems can be traced to
incorrect installation of oil piping and fittings.
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BECKETT

NOZZLE MANUFACTURERS AND SPRAY PATTERNS

DANFOSS DELAVAN HAGO MONARCH STEINEN
AS-SOLID A-HOLLOW ES-SOLID R-SOLID $-SOLID
AH-HOLLOW B-SOLID P-SOLID NS-HOLLOW $S-SEMI-SOLID
AB-SEMI-SOLID | W-ALLPURPOSE | SS-SEMI-SOLID | AR-SPECIAL SOLID H-HOLLOW
$S-SEMI-SOLID H-HOLLOW PLP-SEMI-SOLID
PL-HOLLOW
NOZZLE CAPACITIES
U.S. Gallons per Hour No. 2 Fuel Oil
racte gph Operating Pressure: pounds per square inch
100
psi 125 140 150 175 200 250 275 300
40 45 a7 29 53 56 63 66 69
50 56 59 61 66 7 79 83 87
80 87 n 74 79 85 95 1.00 1.04
85 73 77 80 86 92 1.03 1.08 1.13
75 B84 89 92 .89 1.06 119 1.24 1.30
85 95 1.01 1.04 1.13 1.20 1.34 1.41 1.47
90 1.01 1.07 1.10 1.19 127 1.42 1.49 1.56
1.00 1.12 1.18 1.23 1.32 1.4 1.58 1.66 1.73
1.10 1.23 1.30 1.35 1.46 1.56 1.74 1.82 1.91
1.20 1.34 1.42 1.47 1.59 1.70 1.90 1.99 2.08
125 1.39 1.48 153 1.65 1.77 1.98 2.07 217
135 1.51 1.60 1.65 1.79 1.91 2.14 2.24 2.34
1.50 1.68 1.77 184 1.98 212 2.37 245 2.60
1.65 1.84 1.95 202 2.18 2.33 2.61 2.73 2.86
1.75 1.96 207 214 232 248 2.77 2.90 3.03
2.00 224 2.37 245 265 2.83 3.16 3.32 3.46
225 252 2.66 276 2.98 3.18 3.56 3.73 3.90
250 2.80 2.96 3.06 3.31 354 3.95 4.15 4.33
2.75 3.07 325 337 364 3.90 4.35 4.56 4.76
3.00 335 355 367 3.97 424 474 4.97 5.20
325 363 385 398 4.30 4.60 5.14 5.39 5.63
350 391 4.14 429 463 495 5.53 5.80 6.06
375 4.19 444 459 4.96 5.30 5.93 6.22 6.50
4.00 447 473 4.90 5.29 5.66 6.32 6.63 6.93
4.50 5.04 5.32 5.51 5.95 6.36 7.1 7.46 7.79
5.00 5.59 5.92 6.12 6.61 7.07 7.91 8.29 8.66
5.50 6.15 6.51 6.74 7.27 7.78 8.70 9.12 9.53
6.00 6.71 7.10 7.35 7.94 8.49 9.49 9.95 10.39
6.50 7.26 7.69 7.98 8.60 9.19 10.28 10.78 11.26
7.00 7.82 8.28 8.57 9.25 9.90 11.07 11.61 12.12
7.50 8.38 8.87 9.19 9.61 10.61 11.86 12.44 12.99
8.00 8.94 9.47 9.80 10.58 11.31 12.65 13.27 13.86
8.50 9.50 10.06 10.41 1n.27 12.02 13.44 14.10 14.72
9.00 10.06 10.65 11.02 11.91 12.73 14.23 14.93 15.59
9.50 10.60 11.24 11.64 12.60 13.44 15.02 15.75 16.45
10.00 11.18 11.83 12.25 13.23 14.14 15.81 16.58 17.32
10.50 11.74 12.42 12.85 13.89 14.85 16.60 17.41 18.19
11.00 12.30 13.02 13.47 14.55 15.56 17.39 18.24 19.05
12.00 13.42 14.20 14.70 15.88 16.97 18.97 19.90 20.79
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Call Recon Controls Ltd. for your .pdf copy
(204) 774-8388
(800) 859-2946
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