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PART I
BURNER FAMILIARIZATION AND PRELIMINARY INSPECTION

Do not store or use gasoline or other flammable vapors and liquids in the vicinity of this or
any other appliance.

WHAT TO DO IF YOU SMELL GAS

o Do not try to light any appliance .

o Do not touch any electrical switch; do not use any phone in your building.

o Immediately call your gas supplier from a neighbor's phone. Follow the gas
supplier's instructions .

o If you cannot reach your gas supplier, call the fire department.

Installation and service must be performed by a qualified installer, service agency or the gas
supplier.

MODEL G FOR GAS FUEL SYSTEMS
Burner Instruction Manual
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TYPICAL MODEL GR-4 WITH STANDARD EQUIPMENT
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TYPICAL MODEL G6 WITH STANDARD EQUIPMENT



4

Gas Flow Capacity of Pipe - CHF
WITH PRESSURE DROP OF 0.3" wc and SPECIFIC GRAVITY OF 0.60

PIPE Pipe Size - Inches (IPS) (Schedule 40)
LENGTH
IN FEET 1/2 3/4 1 1 1/4 1 1/2 2 21/2 3 4

10 132 278 520 1050 1600 3050 4800 8500 17500
20 92 190 350 730 1100 2100 3300 ! 5900 12000
30 73 152 285 590 890 1650 2700 4700 9700
40 63 130 245 500 760 1450 2300 4100 8300
50 56 115 215 440 670 1270 2000 3600 7400
60 50 105 195 400 610 1150 1850 3250 6800
70 46 96 180 370 560 1050 1700 3000 6200
80 43 90 170 350 530 990 1600 2800 5800
90 40 84 160 320 490 930 1500 2600 5400

100 38 79 150 305 460 870 1400 2500 5100
125 34 72 130 275 410 780 1250 2200 4500
150 31 64 120 250 380 710 1130 2000 4100
175 28 59 110 225 350 650 1050 1850 3800

MULTIPLIERS USED WITH ABOVE TABLE

Specific Gravity
Other Than 0.60

Specific
Gravity Multiplier

0.50 1.100
0.60 1.000
0.70 0.926
0.80 0.867
0.90 0.817
1.00 0.775

Pressure Drop
Other Than 0.3" wc

Pressure Pressure
Drop MUltiplier Drop Multiplier

0.1 0.577 1.0 1.83
0.2 0.815 2.0 2.58
0.3 1.000 3.0 3.16
0.4 1.160 4.0 3.65
0.6 1.420 6.0 4.47
0.8 1.640 8.0 5.15

Use a pipe joint compound resistant
to the action of liquified petroleum
gases rather than teflon tape as a
gas sealant. Teflon tape can cause
valves to fail, creating a safety
hazard. Warranties are nullified and
liability rests solely with the installer
when teflon tape is used.

TYPICAL GAS PIPING INSTALLATION
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Fig. 0 - 1: Mounting the Combustion Burner (Up to 400,000 and 800,000 BTU)

For combustion burners up to 400,000 BTU and 800,000 BTU
Follow this procedure

1. Install the ceramic-fiber rope gasket supplied with the burner: Wind it in a spiral on
the face of the burner flange, inside the bolt hole circle, in a single layer. Cut off the
excess rope

2. Insert the burner nose into the end of the heat exchanger. Align the bolt holes.

3. Install 4 burner mounting nuts and washers. CAUTION: Do NOT over-tighten these
nuts to the point where the burner flange distorts!

Now go to the "Burner Fuel and Electrical Connection" section.

Burner Fuel and Electrical Connection

For all combustion burners, follow this procedure:

1. Locate the unconnected 1/2-inch (13-mm) PVC conduit containing:
 One orange wire
 One white wire
 One green wire

and install it in the burner junction box conduit fitting. (The conduit was secured for
shipment on the right side of the washer.)

2. Terminate the orange, white, and green wires to the wires in the burner junction box
as shown in the following figure. (For Gordon Piatt burners the orange wire connects
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to #1, the white wire connects to #2, and the green wire connects to the green ground
screw in the junction box of the burner.)

Fig. 0 - 2: Burner Junction Box -- Wiring

3. (Gas) Connect the gas supply pipe to the combination gas valve inlet (natural or
propane gas). NOTE: Larger burners have a separate gas train that you must
connect to the burner before connecting the supply pipe to the inlet.

Note: Be sure the gas supply line is of adequate size for the firing rate
of your burner and for the length of the gas pipe supply run. Refer to
the gas burner vendor manual for information on pipe capacities
versus run lengths. Be sure to support the gas supply line with
supports to avoid strain on the burner gas train

WARNING! Do not allow gas pressure in excess of 12.0 WCI to be
applied to the combination gas valve inlet, or damage may occur. If
gas pressure in the branch line supplying the burner is above 12.0 WCI,
then a lock-up type gas pressure regulator of the correct size and
range MUST be installed.

4. Turn ON the main gas supply.

WARNING! Do NOT try to start the burner at this time! NEVER operate
the burner unless the washer reservoir is at "full-water" level. You will
start the burner later, during the startup procedure.

5. Perform leak tests at all fuel pipefittings and joints, including all connections on the
burner, and all piping installed to the burner. To do this, spray a solution of soap and
water around all fittings and look for bubbles. If you see bubbles, the fittings and
joints are not tight, and are leaking.

6. Turn OFF the main gas supply.
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Flue Pipe (Output)

NOTE: A flue pipe is used ONLY for gas burner heated machines.

WARNING! The flue-pipe connection must be independent of any other
pipe connection. It can not share a heating-system flue pipe with any
other equipment.

WARNING! Be sure that people who installs and adjust the burner are
qualified and trained for the task. Be sure they use appropriate flue-
gas monitoring instruments for measuring oxygen, carbon dioxide,
AND CARBON MONOXIDE.

WARNING! VENTING OF EXHAUST GASES: Do NOT vent exhaust
gases into a wall, a ceiling, or a concealed space of a building. Refer
to the instructions in this chapter for correct vent installation
instructions.

Flue Pipe installation

Your MART Power Washer is capable of producing exhaust gas temperatures up to 1000 deg
F.

The gas burner flue installation must comply with all applicable local, state and/or national gas
codes for materials, pipe size, and installation procedures.
Note: (MART recommends a minimum of 16-gauge material for the flue pipe.)

IMPORTANT:
The flue pipe system installed on the MART Power Washer must be sized to create the proper
draft during burner firing. The draft required is .25 WCI pressure at the flue-pipe stub during
burner firing.

Typical installations with an equivalent 10-50 foot flue exhaust run generally will function
properly with a flue pipe size 2” larger than the exhaust stub to obtain the required draft
pressures of .25 WCI at the flue pipe stub.

NOTE: Do NOT install a flue pipe that is the same size as the washer
flue stub pipe!
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The MART Corporation does not recommend the use of draft inducers or barometric dampers in
a properly designed exhaust system.
To install the flue, follow this procedure

1. Find the flue pipe attachment on top of the washer cabinet. (Refer to Fig. 2-10 for the
location of the pipe stub. On some washers, the flue pipe attachment is by the
steam-exhaust pipe attachment.)

2. Route the approved flue pipe from the Power Washer to the outside of the building,
taking care to maintain minimum clearances to combustible materials as specified by
the National Fuel Gas Code (American National Standard ANSI Z223.1) and other
applicable codes.

Refer to "Placement Planning/Roof" at the front of this chapter.

Note: All horizontal flue-pipe sections must rise a minimum of 1/4-inch (6
mm) per pipe foot (per 30.5 cm of pipe).

3. Be sure the exhaust vent ends in a vertical position. The vent termination point must
be above the roof peak by the required height as stated by local and/or national
codes.

4. Install a rain cap at the end of the pipe. (NOTE: The rain cap is not supplied
by MART.)

Settings Recommendation

WARNING! IF YOUR POWER WASHER USES A GAS BURNER: If you
do not follow installation and operating instructions exactly, a fire or
explosion may result, causing loss of life, personal injury, or damage
to property.

WARNING! Proper setup and adjustment of gas-combustion
equipment requires combustion-analysis tools (gas manometers, gas
combustion analyzer) and knowledge of gas combustion.

If you do not have the proper expertise or equipment, seek
professional help.

Improper adjustment of gas-combustion equipment can cause carbon
monoxide discharge, fire, or explosion, resulting in loss of life,
personal injury, or property damage.

1. Measure and record the incoming gas pressure to the burner. (NOTE: In the power-
up procedure, the burner will not fire until correct water level is reached, and the clock-
override switch is turned ON.)



9

2. Verify that the incoming pressure is within the range specified in the table below.
Lower gas pressures can reduce the burner firing rate and increase the time it takes
for the machine to heat. Gas differential pressures other than those in the table below
will cause firing rates other than those obtained at the factory. Use the gas pressures
in Fig. 2-18 as an initial starting point for burner adjustments.

3. If your washer has a burner with one of the firing rates listed in Fig-2-18, make initial
flue damper and burner air-inlet shutter settings as shown.

NOTE: Gas pressures below are expressed in WCI.

Firing
Rate
K/BTU

Burner
No.

Maximu
m
Incoming
Gas
Pressure
Unfired

Minimum
Incoming
Gas
Pressure
Unfired

Incoming
Gas
Pressure
Fired

Minimum
Incoming
Gas
Pressure
Fired

Manifold
Gas
Press
Firing

Machine
Flue
Damper
Opening

Burner Air
Shutter
Opening

380 GR 4 12 11 10.5 7.5 4-4.7 30 Deg. No. 11
780 G 6 12 11 10.5 7.5 3.7-4.1 30 Deg. 3/4"

Initial Burner Settings

Refer to the startup procedure in the burner vendor's manual.
NOTE: At this point, all manual gas valves should be closed.

4. Verify that the washer reservoir is filled to the factory pre-set level with water. The
burner cannot fire until correct water level is reached.

5. Set the temperature controller, according to the following table. After you set the
controller, the burner will come on and attempt to fire. (The controller is labeled
inside the electrical control panel.) NOTE: The set-point on the controller can differ
from the actual temperature.

At this point you should follow the startup procedure in the burner vendor's manual.

Note: Due to various installation variables, it may be necessary to adjust operating
parameters to obtain consistent burner performance.

Maximum Actual Operating Temperature
Altitude in Feet Temperature F

0 - 2000 190F (88C)
2000 - 4000 185F (85C)
4000 - 5000 180F (82C)
5000 and above call MART

WARNING! Do NOT exceed recommended settings, or serious
damage can occur in the wash pump (cavitation).

Maximum Operating Temperature
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6. Take a sample of flue gases where the flue pipe attaches to the roof of the washer
cabinet. There is a port at the flue damper for this measurement.

WARNING! A certified burner technician, using flue-gas-analyzing
equipment must make any adjustments to the burner.

7. Verify that the fuel/air mixture is correct, by comparing your readings with the
following table. Refer also to your vendor-supplied burner manual.

WARNING! Proper air/fuel mixture is imperative for efficient operation
and safety.

Correct Air/Fuel Mixture

Unburned combustibles 0%
Carbon dioxide (natural gas) 9% -10%
Carbon dioxide (propane gas) 10% -12%
Oxygen 3% to 5%
Combustion efficiency 70% or more
Stack temperature 350F to 1000F

(177C to 371C)
Carbon monoxide 200 PPM or less
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BURNER ADJUSTMENT

FACTORY ADJUSTMENTS - The burner is not
adjusted at the factory and must be set to meet
your firing conditions. See MART Washer
Operator Manual Chapter 2 for suggested
settings. These settings are acceptable for initial
start-up, however, final adjustments should be
based upon carefully conducted combustion
testing of 02, COb CO and stack temperature.

FIELD ADJUSTMENTS - Illustrations which
follow show the items which are subject to
adjustment. Determine the applicability of each
illustration to your burner, then proceed to
familiarize yourself with how the item functions.
Where a setting is indicated, verify the setting or
make preliminary adjustments to facilitate initial
start-up.

BURNER AIR AND FUEL ADJUSTMENTS

DESCRIPTION:

This system uses an air shutter to control the flow of combustion air and operates in a fixed
position.
GR-4
ADJUSTMENT PROCEDURE:

1. Loosen screws.

2. Tum air shutter plate clockwise to
increase air flow or counter clockwise to
decrease air flow.

3. Set to desired position & lock in place
with the locking nut.

G6
ADJUSTMENT PROCEDURE:

1. Loosen locking nut.

2. Tum air shutter plate counter clockwise to
increase air flow or clockwise to decrease
air flow.

3. Set to desired position and lock in place
with the locking nut.
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DESCRIPTION:

Two types of pilot gas trains are supplied, one is a combination valve and regulator & the other is
a separate valve & separate regulator.

Gas flow rate to the pilot is controlled by the regulator. The tension on the regulator spring must
be adjusted to obtain the exact outlet gas pressure required at the inlet to the pilot.

ADJUSTMENT PROCEDURE: See manufacturer's instructions for detailed procedures.

1. For initial start-up, determine set pressure
is appropriate firing rate and fire box
pressure.

2. Remove cap from regulator to gain access
to adjustment screw.

3. With screwdriver, rotate adjustment
screw "clockwise" to increase or
"counter clockwise" to decrease
pressure.

4. Reinstall cap after adjustment.

5. Remove manometer and plug pressure
port.

SEPARATE VALVE AND REGULATOR

o-r-

Pressure at which gas will be
delivered to the burner cannot be
determined without gas flowing
through the regulator. Be
prepared to adjust the regulator as
the burner is test fired.

COMBINATION VALVE AND REGULATOR
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DESCRIPTION:

Two types of main gas trains are supplied, one is a combination valve and regulator, the other is
a separate valve and separate regulator.

Gas flow rate is controlled by the regulator. The tension on the regulator spring must be adjusted
to obtain the exact outlet gas pressure required.

ADJUSTMENT PROCEDURE: See manufacturer's instructions for detailed procedures.

1. For initial start-up, determine set pressure
is appropriate firing rate & fire box
pressure.

2. Connect "D" tube water manometer to 1/4"
EP.T. pressure tap of burner manual leak
test valve or outlet pressure tap of
combination
. gas valve.

3. Remove regulator adjustment screw cap.

4. With screwdriver, rotate adjustment
screw "clockwise" to increase or
"counterclockwise" to decrease
pressure.

5. Replace regulator adjustment screw
cap.
6. Disconnect manometer and plug pressure
tap.

Pressure at which gas will be
delivered to the burner cannot be
determined without gas flowing
through the regulator. Be
prepared to adjust the regulator
as the burner is test fired.

GR-4
COMBINATION

VALVE AND
REGULATOR

COMBINATION
VALVE AND
REGULATOR

G6
SEPARATE
VALVE AND
REGULATOR
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DESCRIPTION:

The gas pilot ignition electrode assembly is composed of a sensor, insulator, and square
ignition washer.
ADJUSTMENT PROCEDURE:

The gas pilot ignitor/sensor
assembly is a vital part of the
burner and must be kept clean
and properly adjusted at all
times.

Turn off all electrical
disconnects to the burner and
any other equipment or systems
electrically interlocked with the
burner. Turn off the pilot gas
cock.

I Remove manifold assembly from burner.

2. Inspect square ignition washer and sensor
for cleanliness and proper adjustment as
shown.

3. Remove ignition electrode/sensor
assembly and check insulator for
cleanliness and/or cracks.

4. Reinstall ignition electrode/sensor
assembly and check that square ignition
washer is approximately centered in pilot
assembly. If not, loosen sensor locking
nut and rotate assembly and tighten nut.

5. Reinstall manifold assembly in burner.

GR-4 and G6
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DESCRIPTION:

The air flow switch is used to prove the flow of combustion air from the blower assembly. It
causes the fuel valve to close or fail to open upon loss of or inadequate combustion air.

1. Switches should be set to break (open)
when combustion air is substantially
reduced.

ADJUSTMENT PROCEDURE:

2. If applicable, remove cover to
adjusting screw.

3. Tum adjusting screw clockwise to
increase set point or counterclockwise to
decrease set point.
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BURNER MAINTENANCE and TROUBLE SHOOTING
Frequency of maintenance depends on the
condition of the heating plant area. For dusty or
adverse conditions, preventive maintenance
should be performed once a month, or as often
as necessary for proper burner operation.
PREVENTIVE AND

YEARLY MAINTENANCE can be performed by
building maintenance personnel. ALL SERVICE
AND ADJUSTMENT OF THE BURNER
SHOULD BE PERFORMED ONLY BY QUALI-
FIED BURNER SERVICE PERSONNEL.

Always turn electrical power and gas fuel supply OFF before undertaking any mainte-
nance that does not require the burner to bein operation.

FLAME SENSOR CIRCUIT

The S8660/S8670 provides ac power to the
igniter/sensor which the burner flame rectifies to
direct current. If the flame signal back to the
S8660/S8670 is less than 1.5 uA de, the system
will lock out.

The output of the flame sensing circuit cannot
be checked directly on the S8660/S8670. Check
the flame sensing circuit indirectly by checking
the flame sensing current from the sensor to the
S8660 /S8670as follows.

1. Connect a meter (de micro ammeter scale) in
series with the flame signal ground wire as

shown in Fig. 16. Use the Honeywell W136A
Test Meter or equivalent. Disconnect the
ground wire at the S8660/S8670. Connect the
red (positive) meter lead to the free end of the
ground wire. Connect the black (negative)
meter lead to the quick-connect ground
terminal on the S8660/S8670.

2. Restart the system and read the meter. The
flame sensor current must be at least 1.5 uA
and steady. If the reading is less than 1.5 uA
or unsteady, check the burner flame and
flame sensor location and electrical
connections, adjust pilot flame to achieve
desired flame signal.

FIGURE 16

If a flame is present at sensor and a reading
of o uA is obtained, check for a secondary
ground connection to the 25 V (GND) termi-
nal. If secondary connection exists,
temporarily remove connection and measure
flame current.

58660/58670 FLAME CURRENT MEASUREMENT
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PERIODIC TESTING RECOMMENDED CHECK LIST

ITEM FREQUENCY
Check burner and Daily

boiler control linkage

Check fuel system for leaks Daily

Gauges, monitors and Daily

indicators

Oil pump inlet vacuum Daily

Oil pressure at pump, burner, Daily

and/or regulating valve

Instrument and equipment Daily

settings

Check burner flame Daily

Firing rate control Weekly

Semiannually

Annually

Stack temperature Daily

Flue, vent, stack or Monthly

outlet dampers

Igniter Weekly

ACCOMPLISHED

Operator

Operator

Operator

Operator

Operator

Operator

Operator

Operator
Service technician
Service technician

Operator

Operator

Operator

REMARKS

Make visual inspection

Make inspection visually and with leak
detection instrumentation

Make visual inspection and record readings in
log

Make visual inspection and record readings in
log

Make visual inspection and record readings in
log

Make visual check against recommended
specifications

Visual inspection for changes

Verify factory settings Verify
factory settings Check with
combustion test

Record in log

Make visual inspection of linkage,
check for proper operation

Make visual inspection, check flame
signal strength if meterfitted (see
"Combustion safety controls")

Oil nozzle(s) and Strainers

Fuel Valves

Pilot and main

Pilot and main gas
or main oil

Combustion safety
controls

Semiannually

Weekly

Annually

Operator

Operator

Service technician

Check for dirt and wear

Open limit switch - make aural and visual
check - check valve position indicators and
check fuel meters if so fitted

Perform leakage tests - refer to instructions

Flame failure

Flame signal strength

Pilot turndown tests

Refractory hold in

Weekly Operator

Weekly Operator

As required/annually Service technician

As required/annually Service technician

Close manual fuel supply for (1) pilot, (2) main
fuel cock, and/or valve(s); check safety
shutdown timing; log

If flame signal meter installed, read and log;
for both pilot and main. flames, notify service
organization if readings are very high, very
low, or fluctuating; refer to instructions

Required after any adjustments to flame
scanner mount or pilot burner verify annually-
refer to instructions

See "Pilot turndown tests"
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PERIODIC TESTING RECOMMENDED CHECK LIST

ITEM FREQUENCY ACCOMPLISHED REMARKS
Low-water fuel cutoff DailylWeekly Operator Refer to instructions
and alarm Semiannually Operator Perform a slow drain test in accordance with

ASME Boiler and Pressure Vessel Code

Section VI

High limit safety control Annually Service Technician Refer to instructions

Operating control Annually Service technician Refer to instructions

Low draft, fan, air pressure, Monthly Operator Refer to instructions

and damper position

interlocks

Atomizing air/steam Annually Service technician Refer to instructions

interlock

High and low gas pressure Monthly Operator Refer to instructions

interlocks

High and low oil pressure Monthly Operator Refer to instructions

interlocks

High and low oil Monthly Operator Refer to instructions

temperature interlocks

Fuel valve interlock switch Annually Service technician Refer to instructions

Purge switch Annually Service technician Refer to instructions

Burner position interlock Annually Service technician Refer to instructions

Low fire start interlock Annually Service technician Refer to instructions

Automatic changeover At least annually Service technician Under supervision of gas utility

control (dual fuel)

Safety valves As required Operator In accordance with procedure

in Section VI, ASME Boiler and
Pressure Vessel Code,
Recommended Rules for Care
and Operation of Heating

Boilers

Inspect burner Semiannually Service technician Refer to instructions

components

Clean burner fan Annually or Operator Remove buildup on fan blades

as required
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TROUBLE PROBABLE CAUSE ACTION

Blower Motor does not operate Power disconnected Check voltage between terminals 1 & 2, If no

when switch is closed. voltage, check power supply, 120 volt, 60 hertz.
Operating control not calling for Check voltage between terminals 2 & 3, 2 & 4 or
heat or high limit control open. T2 & 2. If no voltage, check for open operating, limit

control or thermostat.
Overload tripped out on motor. Reset. Check motor current for possible overload.

Defective motor. If voltage at motor terminals is correct, replace motor.

Motor runs but ignition spark Air flow switch fails to make. Adjust per instruction manual. See Figure 15.

does not occur. Ignition cable or electrode loose Check to insure that ignition cable is securely plugged
or grounded. into electrode. Check cable and clean if necessary.

Remove and check electrode insulator tor cracks.
Low voltage control Transformer Check for 24 volts on flame safeguard/ignition
defective module. Replace transformer if required.
Defective flame safeguard- Replace flame safeguard/ ignition module.

/ignition module

Motor runs, ignition spark occurs, No gas being supplied to pilot. Check all manual gas valves leading to burner to

but gas pilot does not ignite insure that they are open or that separate manual
pilot valve is open.
Pilot orifice plugged, clean.

Pilot gas valve does not open. Check for 24 volt to coil on trial for ignition. Check
valve action by sound and feel. Replace coil or valve
body as needed.
If no voltage to coil, replace the flame safeguard
control.

Improper pilot air supply - Should Adjust air shutter / Check pilot air inlet tubes.
be between .25 to .40 iwc on pilot

line during prepurge.

Motor runs, gas pilot establishes, Improper gas flow Increase or decrease gas pressure to pilot.

pilot flame does not prove Flame sensor dirtv/scaled. Clean/descale or replace sensor rod.
Defective flame safeguard/- Replace module.

ignition module.

Motor runs, gas pilot establishes, Manual valve(s) not in proper Turn to On or Open position.

main gas flame does not ignite. position.
Main Gas Valve does not open. Check for 24 volt to coil of main gas valve. Check

NOTE valve action by sound and feel. Replace coil or

valve body as needed.
If no voltage to coil, replace the flame safeguard

Failure to prove pilot by indica- module.
tion of fuel on light within 2 sec- Excessive air to fuel ratio. If gas flow rate is less than 50% of rated capacity,

onds may indicate poor flame increase gas pressure or decrease air inlet shutter.
signal. Manifold gas pressure low. Adjust pressure regulator to value shown on burner

material list or Table 3, 4, 5 or 6.
See Ignition Module manual for I nlet pressure to combination gas control or main

instructions or See Flame shutoff cock too low. If it is , consult your local gas
Sensor Circuit section. utility company,

Incorrect gas inlet orifice size See material list or Table 3, -4, 5 or 6 for proper size.

Lockout on flame failure. Interrupted fuel supply. Establish fuel supply to burner.

Improper combustion. Adjust burner to obtain a clean flame.
Weak flame signal. Refer to flame safeguard control manufacturer's

bulletin. Adjust pilot if necessary.

Carbon Monoxide (CO) formation Flame impingement on cold sur- Check gas flow rate. Adjust flow rate, if necessary.

face due to excessive firing rate. Check gas orifice size versus burner material list.

Check CO with reliable Flame impingement on a cold See Specification Table.

instrument. Be certain to check surface due to undersized
for CO before leaving burner chamber.

location. Insufficient combustion air. Increase air shutter opening or decrease gas pressure.
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