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IT IS IMPORTANT THAT THE INSTALLATION OF 
THE OIL BURNER, PIPING AND FITTINGS, SAFETY 
DEVICES, CONTROLS, ELECTRICAL WIRING AND 
EQUIPMENT BE DONE IN ACCORDANCE WITH NA-
TIONAL AND/OR LOCAL REGULATIONS OF THE 
AUTHORITIES HAVING JURISDICTION OVER SUCH 
INSTALLATION.

SPECIFICATIONS

ITEM

MODEL NUMBER

1050FFD 1150FFD

Fuel Specification No. 2  
ASTM D396

No. 2  
ASTM D396

Firing Range 
     High-Fire* 
     Low-Fire

 
15.00-25.00* 
  9.00-12.00

 
20.00-35.00* 
12.00-15.00

Motor HP, RPM, Hz 1, 3450, 60 11/2, 3450, 60

Motor Volts,  1-phase 
3-phase

115/208-230** 
208-230/460**

115/208-230** 
208-230/460**

Motor Amps;  115 volts, 1-phase 
230 volts, 1-phase 
230 volts, 3 phase 
460 volts, 3 phase

16.4 
8.2 
4.0 
2.0

22.0 
11.0 
5.0 
2.5

Control Volts, Hz 120, 60 120, 60

Ignitor Volts 120 120

Burner Housing Rugged casting Rugged casting

Blower Wheel, Dia. x W. 7" x 5" 75/8" x 5"

Flame Retention Ring, O.D. 313/16" 41/4"

2-Stage Fuel Unit Pressure 100 100

Low and High-Fire Oil Valve 120V, 60-Hz 120V, 60-Hz

Damper Motor with End Switch 120V, 60-Hz 120V, 60-Hz

Oil Nozzle Specs. (3) 45°SS (3) 45°SS

Approximate Shipping Weight 135 lbs. 145 lbs.

** Gph ratings are based on sea level to 2,000 ft. elevation. For every  
1,000 ft. rise over 2,000 ft., reduce the maximum gph rating by 4%.

**Motor volts and phase must be specified when ordering.
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Description
Model 1050FFD and Model 1150FFD Flame-Funnel oil 
burners for use with No. 2 fuel oil are low-high-low (step 
modulating) high speed flame retention burners. Oil flow 
rate is step-modulated by the use of two oil valves and 
three nozzles, low-fire from the first nozzle and high-fire 
added by the second and third nozzles firing simultaneous-
ly. Combustion air is controlled by a damper motor. Its end 
switch energizes the second-stage valve as the air shutter 
opens. 

Due to the low-high-low feature of these burners they are 
very versatile and efficient. 

1.  They can operate in forced draft boilers or furnaces at 
pressures up to 0.50 inches W.C.

2.  They will save typically, 20% in seasonal fuel consump-
tion compared to conventional single-stage flame reten-
tion burners.

3.  They can operate with or without refractory lined com-
bustion chambers.

4. They are superior for process applications.

5. They can be installed through fire door openings.

Low-High-Low  
(step-modulation) firing
Advantages: There are several strong advantages to low-
high-low firing in both heating and process applications:

1.  Smooth ignition both in natural and forced draft opera-
tions.

2. Closer control than with a single input.

3.  Less strain or wear on the burner, boiler and combustion 
chamber components:

a. Longer cycles.

b. Gradual changes; less thermal shock.

4.  Lower fuel consumption:

a. Higher efficiencies of both low and high-fire.

b.  Lower stand-by loss due to longer ON cycles and to 
the closed air damper during OFF cycles.

Operation: A true low-high-low burner controls both air and 
oil flow rates. A low-fire start burner (low-high-off) controls 
only the oil rate and has a fixed air setting with none of 
the preceding advantages. The low-high-low burner cycle 
operates as follows:

1.  Call for heat. Burner motor and ignition are energized. Air 
is in the low-fire position. The low-fire oil valve admits oil 
to the low-fire nozzle and its spray ignites, burning clean 
with proper air/fuel ratio.

2.  If demand exceeds low-fire, the damper motor is en-
ergized through a high-fire operating control (aquastat, 
airstat, pressuretrol, or outdoor thermostat). As the 
damper motor approaches a wide open position, the 
auxiliary end switch energizes the high-fire valve and the 
full fire with open air, burns clean with high C02 and high 
efficiency.

3.  As the high-fire input begins to exceed the demand of 
the high-fire operator, the operating control opens to 
de-energize the damper motor. As the damper motor 
returns the air shutter to low-fire the auxiliary end switch 
in the damper motor opens and de-energizes the high-
fire valve.

4.  If the demand exceeds low-fire, the high-fire operating 
control would again call for more heat as in Step 2 and 
then followed by Step 3.

5.  If, after returning to low-fire, the load should drop to     
below the low-fire output, the operating limit would shut 
off the burner completely.

Both models are completely pre-wired and fire-tested at 
the factory. Photocells are factory-mounted in air tube. 
Self-checking ultraviolet detectors, miniature UV and lead 
sulphide detectors are assembled to the factory-located 
nipple on the burner-mounting flange.

Unpacking
Remove form-in place top which will expose assembled 
burner and pedestal carton. Note that primary control is 
mounted to burner. Carefully lift entire burner from carton.

BE CAREFUL NOT TO BEND OIL LINES AND DO NOT 
PULL WIRING HARNESS WHEN LIFTING BURNER.

Assemble Pedestal (when used)
1.  Carefully tip burner back on housing to expose pedestal 

mounting hole.

2.  Fasten pedestal to mounting block. The pedestal height 
is adjustable from 10¾" minimum to 13½" maximum to 
centerline of air tube.

3. Tighten at desired height.
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Installing the Burner
Before installing, check the following items:

1.  The combustion space can be larger, but not smaller 
than indicated by the dimensions in Table 3, page 4. An 
exception is as follows: When a refractory chamber is 
used, the length can be reduced by 10 percent, only if 
necessary.

2.  The mounting plate opening and tappings must be 
according to the dimensions shown at the top of the 
previous page. (See Typical Flange Application.)

3.  The diameter of the opening in the refractory or front 
insulating block should equal the diameter of the opening 
in the mounting plate.

4.  Dimension “B”, the length of the stainless steel spacer, 
should be approximately equal to the distance from the 
outside of the front plate to the inside of the insulation or 
refractory. See Fig. 1. When the above requirements are 
met, proceed as follows:

a.  Insert end of burner into opening and fasten flange 
to mounting plate using four 3/8-16 x 3/4 cap 
screws provided.

b.  The burner mounting flange is designed to support 
the burner by itself. The pedestal is furnished for 
ease of installation and service where the burner is 
close to the floor, also for additional support when 
the mounting plate is not sufficiently strong. For the 
latter purpose, blocks or bricks may be used, or a 
steel shelf or the like may be fabricated and fas-
tened to the boiler front or to the floor to support the 
pedestal.

c.  Make sure burner is approximately level or, if delib-
erately pitched down for a low crown sheet, that the 
angle is correct.

Oil Supply Piping
GENERAL: In systems where the bottom of the tank is 
higher than, or about equal to, the level of the fuel unit, a 
one-pipe system may be used. In systems requiring lift, a 
two-pipe installation is required. It is essential that all air 
leaks be eliminated before starting the burner. Overhead 
systems should be avoided. In no case should the top of 
the tank be more than 12 feet above the fuel unit. Flexible 
copper tubing with flared end-fittings is strongly recom-
mended.

If a system is being converted from heavy oil, the oil storage 
tank must be clean. Install properly sized copper oil lines 
all the way to the tank if possible. If not, replace as much of 
the old piping as possible with copper lines. Also replace 
old filters and fire-protective valves with new ones properly 
sized.

VALVES AND FILTERS: Domestic-type fire-protective 
valves, check valves, and oil filters are too small and too 
restrictive for the 40 gph pumping rate of the fuel unit. Use 
fittings which are equal or greater in size than the oil line on 
both suction and return.

OIL LINE SIZES: Table 1 shows the OD of the copper tub-
ing recommended, depending upon the lift and the length 
of run.

NOTES

1.  If lift exceeds 15 feet or if the length of run exceeds the 
above, use a booster pump and system.

2.  Sizes shown apply to both suction and return line for a 
two-pipe system for one burner only.

3.  For a multiple burner installation, use a separate suction 
line for each burner. If a common return is used, it must 
be increased by one size for each additional burner.

4.  For one-pipe (gravity or no-lift) installations, use 1/2-inch 
OD tubing for runs up to 94 feet long, and 5/8-inch OD 
for runs of 95 to 150 feet long.
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Electrical Wiring
1.  Bring the 110-120V power supply to the control circuit 

through a fused disconnect switch as shown in the dia-
gram shipped with the burner.

2.  Wire the burner motor power supply through a fused 
disconnect switch. Refer to the diagram shipped with the 
burner. For single-phase motors, wire the power supply 
to the L1 and I2 terminals of the motor contactor. For 
three-phase motors, wire two (2) legs to Ll and I2. Wire 
the third leg directly to the motor lead that is in the motor 
contactor enclosure. This third leg is shipped from the 
factory, tagged, and capped with instructions.

3.  Refer to the specification table on page 1 for motor cur-
rent ratings.

Be sure that the supply voltage corresponds to the voltage 
as labeled on the top of the motor contactor, because the 
motor winding connections are installed at the factory for 
that voltage. 
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Light-Off and Adjustment
1.  The following equipment is needed to make the neces-

sary tests for a proper adjustment and safety check:

a. Smoke tester (Shell scale).

b. C02 tester (0-20%).

c. Draft gauge.

d. Stack thermometer.

e. Microammeter.

f. Voltmeter and ammeter.

g. Oil pressure gauge (0-200 PSI).

h. Oil vacuum gauge (0-30 inches Hg).

2. Check the following before light-off is attempted:

a. Boiler water level (or pressure for water boiler).

b. Feed water valves and oil valves open.

c.  Primary control relays are free and safety switch is 
not locked out on safety.

d.  Limits and operating controls are set properly. Note: 
The operating limit No. 1 should be set a little higher 
than No. 2. The high limit should be set higher than 
both Nos. 1 and 2.

e. Turn the burner service switch “off”.

f.  Turn the low-fire switch “off” (down). This will pre-
vent high-fire operation during low-fire adjustment.

g.   Close the main disconnect switches (both the con-
trol circuit and motor circuit).

h.   Check the motor rotation. Turn the service switch 
on and off briefly. The top of the fan should rotate 
toward the air tube. If it does not, interchange con-
nections at Tl and T2 of the motor contactor.

i.   Open the bleed port on the fuel unit and run the 
motor to purge the air from the oil system. When 
the oil flows clear, close the bleed port. The burner 
should now be ready to start.

NOTE: WHEN STARTING THIS BURNER THE FIRST TIME 
OR AFTER CHANGING NOZZLES THE FLAME MAY GO 
OUT DURING THE SWING FROM LOW TO HIGH. BE 
READY TO SHUT THE BURNER DOWN JUST AFTER 
THE FLAME GOES OUT. REPEAT THIS UNTIL THE AIR IS 
PURGED OUT OF THE HIGH-FIRE OIL LINE.

3.  The linkage assembly on Model 1150FFD is set at the 
factory for maximum high-fire air. The connecting rod be-
tween the damper motor arm and the high-fire air shutter 
should not be adjusted. However, for the low range of 
the 1150FFD (20.00-25.00 gph) the swivel joint position 
must be adjusted along the damper motor arm to reduce 
the amount of the high-fire air. This adjustment should be 
done before light-off. Refer to Table 4 and Fig. 7.

DO NOT ALTER ANY OF THE LINKAGE ASSEMBLY 
ON MODEL 1050FFD. It is preset at the factory with the 
damper motor arm set for maximum air for the entire 
firing range of the burner regardless of the nozzle sizes.

4.  Set the head assembly and low-fire air shutter according 
to Tables 5 or 6 on page 6. Start the burner with the low-
fire switch OFF (switch down).

5.  Switch to high-fire by turning the low-fire switch to “on” 
(up). If the high-fire lacks air, adjust the combustion head 
until the fire burns clean and sharp. Turning the combus-
tion head adjusting screw clockwise will give more air, 
counterclockwise, less air. DO NOT ALTER THE LOW-
FIRE (TOP) SHUTTER FOR THE HIGHFIRE COMBUS-
TION AIR.

6.  When the high-fire looks clear and sharp, turn the burner 
to low-fire and readjust the air if necessary. Switch from 
low to high and back several times. Adjust until both fires 
look good and clean.



7.  Check draft, smoke number, C02 and stack temperature. 
Typical readings are as follows for natural draft:

Fire Draft Smoke C02

Low-fire (higher) Trace 11-13% 
High-fire .03/.05 W.C. Zero 12-14%

Adjust burner as required to obtain these readings.

8.  Stop the burner with the service switch. Wait for the 
postpurge, then turn it on again. After a prepurge period 
the burner should light-off smoothly; then go to highfire.

9.  Check the flame signal on both low and high-fire. The 
Honeywell R4140M primary control with photocell should 
read at least 2 microamperes. The Fireye D30-5010 
primary control with photocell should read near 20 volts 
DC normally, and 16-20 volts DC at saturation. For other 
control readings, see Carlin wiring diagrams.

10.  Check the flame failure response and safety lockout 
by shutting off the fuel supply (or de-energizing the oil 
valves) while the burner is running.

11.  Check the low water cut-off (if used) by depressing float 
switch or by draining water to reduce the level.
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Wiring For Low-High-Low  
Step-Modulation
In order to take full advantage of the energy savings poten-
tial of these burners they should be wired to operate with 
low-high-low cycles. Hence, the firing cycle would be much 
longer by going from low to high to low once or several 
times before shutting off.

In the following illustrations are two examples: 1. Water 
Boiler. 2. Steam Boiler. In each case we have a limit circuit 
which starts and stops the burner and a high-fire control 
which brings the high-fire on and off.

Also, pre-wired and built into the burner is a manual highfire 
switch which enables the installer or operator to hold the 
burner on low-fire if so desired.

Refer to the appropriate example for your installation.

Example: Steam Boiler Operating Range 3 to 6 PSI

2. Set Safety Hi Limit: Cut in 8 PSI-Cut out 10 PSI

3. Set Operating Limit: Cut in 5 PSI-Cut out 6 PSI

4. Set Hi-Fire Control: Cut in 3 PSI-Cut out 4 PSI

Operation:

1.  Call for heat; cold start. Burner starts on low and 
goes to high-fire.

2.  When pressure rises to 4 PSI the burner goes to 
low-fire.

3. If pressure drops to 3 PSI burner returns to high-fire.

4. If pressure rises to 6 PSI burner shuts off.

NOTE: Since the calibrations on the limit controls are 
seldom exact, it will be necessary to readjust the settings 
during operation.

Example: Water Boiler Operating Range 170°-190°F

2. Set Safety Hi Limit: Cut in 200° – Cut out 210°

3. Set Operating Limit: Cut in 180° – Cut out 190°

4. Set Hi-Fire Control: Cut in 170° – Cut out 180°

Operation:

1.  Call for heat; cold start. Burner starts on low and 
goes to high-fire.

2.  When the temperature rises to 180°F the burner 
goes to low-fire.

3.  If temperature drops to 170°F burner returns to high-
fire.

4. If temperature rises to 190°F burner shuts off.

NOTE: Since the calibrations on the limit controls are 
seldom exact, it will be necessary to readjust the settings 
during operation.

Ventilation
Boiler room areas of commercial buildings of normal con-
struction generally do not allow for sufficient air infiltration. 
Provision must be made for an outside air supply to the 
boiler room area. This is required because combustion of oil 
consumes about 30 cfm of air per 1 gph input. To ensure an 
adequate air supply, provision must be made for 30 cfm per 
1 gph plus 50% additional for draft regulator.

Example:

Burner is firing at 6.00 gph. 6 x 30 = 180 cfm. Add 50% = 
270 cfm. Install an opening of approximately 30 sq. in. free 
area per 1 gallon per hour input. When louvers are used. 
consider the free area half of the total.

Example:

Firing 6.00 gph free area 6 x 30 = 180 sq. in. A louvered 
opening would be 180 X 2 = 360 sq. in. gross. Fresh air 
louvers must be above ground level to prevent obstruction 
by leaves and snow.
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