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CSA 3.8 2014 Certified Dryers
The following instructions pertain to dryers built and certified to the CSA 3.8 2014 standard and is meant 
for qualified personnel only.  

Gas Installation
The equipment shall be installed in accordance with the Natural Gas and Propane Installation Code, CSA 
B149.1 and the Propane Storage and Handling Code, CSA B149.2, or applicable provincial regulations, 
which should be carefully followed in all cases. Authorities having jurisdiction should be consulted before 
installations are made.

Installation of Fuel Piping
LP
LP installations shall conform to the following:
• The LP supplier must install the appropriate supply line in Type K copper underground from the supply 

tank to the edge of the concrete pad as per B149.1,2.  This is solely the responsibility of the fuel supplier 
under the Z code.

• If an underground installation is not preferred, a continuous run of black iron and copper can be installed 
above the concrete.

• A continuous piece of type K copper can be used through or under the concrete provided that it is 
protected by sleeves or in a channel. A coil at the final connection can be used as an expansion provided 
it is not kinked.

• A typical installation on LPG starts with the Type K copper ending at the pad followed by a swing joint 
attached to lengths of SK80 piping fittings with resign coated hanger brackets attached to the concrete 
to avoid galvanic reaction. The final connection shall have a swing joint or category 1 expansion hose no 
longer than 3 feet in length followed by a SK 80 union to facilitate removal and final attachment to ball 
valve supplied by manufacturer.

Pertinent code clauses pertaining to basic installation:
• B149.1 6.16.3 piping and tubing shall be mounted and braced to provide for vibration, contraction or 

jarring.
• B149.1 6.14.1 a defective section of piping or tubing shall be replaced
• B149.1 6.14.5 piping shall not be field bent
• B149.1 6.9.6 joint sealant shall conform to Can/ulc 642 and shall be applied to male threads of the pipe
• B149.1 6.8.1 piping ends shall be free of cuttings and burs
• B149.1 6.8.2 piping shall be reamed
• B149.1 6.14.2 bushings shall not be nested
• B149.1 6.11.9 provide effective swing joints at manifolds to accommodate for expansion and contraction 

and ground level and at appliance level
• B149.1 6.20.5 metallic gas hose can be used in commercial or industrial environments where vibrations, 

expansions or contractions are present. 
• B149.1 6.20.3 gas hose for a PERMANENT installation shall not exceed 10 feet in length a permanent 

installation consists of an appliance hard wired to the electrical source a generator or PTO is considered 
temporary and can be moved.

• B149.1 6.16.1 piping exposed to atmospheres shall be painted or coated
• B149.1 6.17.1 standard practice paint Liquid propane piping RED.
• B149.1 union should be installed to facilitate removal of piping if required.



• B149.1 6.2.2 a fitting used shall with steel shall be malleable iron or steel
• B149.1 hydrostatic relief devices shall be used where liquid propane can be trapped and vented to a 

safe location
• B149.1 6.4.3 schedule 80 piping and fittings shall be used on liquid phase systems or over 125 psi
• B149.1 6.16.6 when piping or tubing is run in a sleeve the sleeve shall be of a type of material that will 

avoid galvanic reaction and protect the tubing
• B149.1 6.15.10 when tubing is laid under pavement and re-enters above ground a sleeve shall be used 

to protect the tubing through the concrete.
• B149.1 6.2.15 plastic pipe shall not be used in a liquid piping system
• B149.1 6.4.17 close nipples, street elbow or street T shall not be used 
• B149.1 6.2.5 flare nuts shall not be externally forged or machined and shall be of the forged type
• B149.1 6.2.4 copper shall be of the type K,G or L
• B149.1 6.9.9 a joint in seamless copper shall be of a flared type

NG
NG installations shall conform to the following:
• Typically a gas meter is installed 15 feet away from the grain dryer.  A pipe can be extended with a 

union to the pavement level with a swing joint before attaching to the pavement as the meter can move 
independently from the concrete pad.  This can then be followed by a length of pipe to an additional 
swing joint, or type 2 gas hose, acting as a swing joint attached to the final connection with a union.  
There shall be a shut off valve after the union.

Pertinent code clauses pertaining to basic installation:
• B149.1 6.4.17 close nipples, street elbow or street T shall not be used
• B149.1 union should be installed to facilitate removal of piping if required.
• B149.1 6.2.2 a fitting used shall with steel shall be malleable iron or steel
• B149.1 6.20.3 gas hose for a PERMANENT installation shall not exceed 10 feet in length a permanent 

installation consists of an appliance hard wired to the electrical source a generator or PTO is considered 
temporary and can be moved.

• B149.1 6.16.1 piping exposed to atmospheres shall be painted or coated yellow
• B149.1 6.16.3 piping and tubing shall be mounted and braced to provide for vibration, contraction or 

jarring.
• B149.1 6.14.1 a defective section of piping or tubing shall be replaced
• B149.1 6.14.5 piping shall not be field bent
• B149.1 6.9.6 joint sealant shall conform to Can/ulc 642 and shall be applied to male threads of the pipe
• B149.1 6.8.1 piping ends shall be free of cuttings and burs
• B149.1 6.8.2 piping shall be reamed
• B149.1 6.14.2 Bushings shall not be nested
• B149.1 6.11.9 provide effective swing joints at manifolds to accommodate for expansion and contraction 

and ground level and at appliance level
• B149.1 6.20.5 metallic gas hose can be used in commercial or industrial environments where vibrations, 

expansions or contractions are present. 
• B149.1 6.20.3 gas hose for a PERMANENT installation shall not exceed 10 feet in length a permanent 

installation consists of an appliance hard wired to the electrical source a generator or PTO is considered 
temporary and can be moved.

• B149.1 6.4.3 schedule 40 piping and fittings shall be used on systems or under 125 psi



Field Installed Wiring
Dryer wiring from the branch circuit is included in the field installation wiring schematic. All wiring is to be 
in accordance with the Canadian Electrical Code, Part1, CSA C22.1

This dryer is not service rated, and will require an additional overload protection device in front of the 
dryer for adequate protection. All wiring is to be in accordance with the Canadian Electrical Code, Part1, 
CSA C22.1.

The electrical installation should follow domestic NEC standards.

Minimum wire size is 18awg unless specified.

All wire gauges shown on the drawing are recommended only! Electrical contractor should follow the local 
codes and authority having jurisdiction.

All wire sizing based on copper conductors, but aluminum may be used if sized correctly.

This dryer is not service rated. Proper service protection is recommended. 

Pressure Testing
The dryer and its individual shutoff valve must be disconnected from the gas supply piping system during 
any pressure testing of that system at test pressures in excess of 1/2 psi (3.5 kPa). The dryer must be isolated 
from the gas supply piping system by closing its individual manual shutoff valve during any pressure testing 
of the gas supply piping system at test pressures equal to or less than 1/2 psi (3.5 kPa)

Min/Max Gas Supply Pressures
Refer to the dryer rating plate for determining the minimum gas supply pressure for obtaining the maximum 
gas capacity for which this dryer is specified.

Leak Tests
Gas leak tests need to be performed during dryer start-up to verify the gas-tightness of the dryer's 
components and piping under normal operating conditions.  During the tests, observations should be made 
at the gauges attached to the unit.  If the gauges are reading 0, there could be a leak as the system is 
normally under pressure.  A soapy water solution can be used to check fittings for leaks while the unit is in 
operation by a 60/40 mixture of soap and water with a brush.  Gauges can be installed before and after the 
safety shutoff valves.  The unit can be bumped and shut off.  If the gauges return to 0, a leak could be present.

Gas Tightness Check
Safety shut off valves need to be tested for tightness annually.  To test, inlet connections should be soap 
tested up to the safety shut-off valves or solenoid.  From there, install gauges in between the safety shut-off 
valves or solenoids. Fire up the dryer with the firing valve closed.  The firing valve is the valve located just 
before the burner.  The safety shut-off valves will open, pressurizing the system and allowing the gauges to 
read pressure.  The dryer will fail on ignition and the gauges should remain pressurized.  If the gauges drop 
in pressure with the firing valve closed, that would indicate a potential leak. If the gauges return to 0 soap 
testing should commence on all fittings.



Venting
The following specifications need to be followed in regards to venting:
• B149.1 5.4.1 hydrostats must be vented to a “safe location”
• B149.1 5.4.2 hydrostats may be vented into a common header provided the cross sectional area is equal 

to the cross sectional area of the multiple vents IE: 2 /12 “ hydrostats must vent into a 1” line
• B149.1 5.5.6 vents must be designed not to allow water, insects or debris simply put use a drip and a 90 

at the end of the pipe with a screen
• B149.1 5.5.9 vents shall terminate 10 feet from mechanical air intake 
• B149.1 5.5.8 vents shall not be capped off or made in-operable
• B149.1 5.5.4 vents shall not be reduced in size as to impede on the performance.

Emergency Manual Shut-off Valve
The gas piping installer must install a manual emergency shutoff valve in an appropriate location that allows 
access to this valve to shut off the fuel to the dryer in case of a fire or explosion at the dryer.  This installation 
must conform to the following:

• B149.1 6.18.2 a readily accessible manual shutoff valve must be installed as per below.  Either one is 
acceptable.

• In the drop or rise, as close as possible to the valve train of a commercial or industrial valve train.
• In the horizontal piping of the drop or riser and the appliance valve train within 2 feet of the appliance.

Warning
If the information in the operations manual is not followed exactly, a fire or explosion may result causing 
property damage, personal injury or loss of life.  

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
• Do not try to light any appliance
• Extinguish any open flames
• Do not touch any electrical switch
• Immediately call your gas supplier.  Follow the gas supplier’s instructions
• 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
• Improper installations, adjustment, alteration, service or maintenance can cause property damage, 

injury of death.  Read the installation, operating, and maintenance instructions thoroughly before 
installing or servicing this equipment.  

For Your Safety
The use and storage of gasoline and other flammable vapors and liquids in open containers in the vicinity 
of this appliance is hazardous.  Refer to codes and standards CSA 3.8, 4.29.7



Warranty Statement
MATHEWS COMPANY

LIMITED WARRANTY FOR WHOLE GOODS

Except as otherwise set forth herein, Mathews Company (Seller) warrants that the equipment supplied by Seller to Buyer shall be 
free from defects in materials and workmanship when properly installed and operated under normal conditions and in accordance 
with all applicable instruction manuals.  This limited warranty shall expire two (2) years from the date of shipment from Seller's 
Crystal Lake, Illinois, U.S.A. facility.  In addition, for a period of five (5) years from the date of shipment from Seller's Crystal Lake, 
Illinois, U.S.A. facility, Seller will re-balance M-C Shredder rotors for Buyer at Seller’s Crystal Lake, Illinois, U.S.A. facility, provided 
that the rotors did not become unbalanced through abnormal use by Buyer or were not damaged by Buyer in any way.  

To obtain consideration under this limited warranty, Buyer must first notify Seller in Crystal Lake, Illinois, U.S.A., stating in what 
respects the equipment is believed by Buyer to be defective and providing a list of the parts at issue.  Additionally, Buyer must 
complete a warranty request form stating the machine serial number.  Upon receipt by Seller of such notice from Buyer, Buyer 
may receive authorization from Seller to return the parts.  If parts are to be scrapped locally, Buyer will be so advised.  If Seller 
provides Buyer with authorization to return the parts, Buyer shall return such parts to Seller’s facility in Crystal Lake, Illinois, 
U.S.A., transportation prepaid, for examination by Seller.  No parts shall be returned to Seller unless Buyer first obtains a return 
authorization number from Seller.  If, in Seller’s sole judgment, the parts returned by Buyer are defective and covered under 
this limited warranty, Seller shall have the option of repairing, rebuilding or replacing such parts.  This limited warranty shall not 
apply to parts which, in Seller’s sole judgment, have been the subject of negligence, abuse, accident, misapplication, tampering, 
alteration, improper adjustment, or electrical problems caused by low voltage conditions; nor shall it apply to consumables, such 
as belts; nor shall it apply to parts damaged by acts of God, war or civil insurrection, acts of terrorism, improper installation, 
operation, maintenance or storage, or other than normal application, use or service, including, without limitation, operational 
failures caused by corrosion, erosion, wear and tear, rust or other foreign materials in the system in which they are utilized. 

Failure to give notice within the warranty period shall be a waiver of this limited warranty and no assistance or other action 
thereafter taken by Seller shall be deemed to extend or revive the warranty period.  This limited warranty covers only whole 
goods and shall not apply to replacement parts or upgrade kits.  A separate warranty statement published by Seller covers the 
warranty on parts and upgrade kits.  This limited warranty shall not apply to any products, parts, accessories or other equipment 
not manufactured by Seller, provided that Seller, upon request by Buyer, shall advise Buyer of any warranties known to Seller 
that may be offered by the manufacturer of such equipment.  This limited warranty shall not cover, and Seller shall not under any 
circumstances be liable for, damages for injuries to persons or property; loss of crops or other products; losses caused by harvest 
delays; loss of profits; loss of use; cost of rental equipment; expenses of labor, travel or other items relating to the removal or 
replacement of defective parts; damages resulting from the removal of defective parts or the installation of repaired, rebuilt 
or replaced parts; expenses relating to the transportation of parts to and from Seller’s facility; any consequential, incidental, 
contingent or special damages, whether arising in contract, in tort or under statute; or any other damages or expenses not 
agreed upon in writing by Seller, even if Seller has been advised of the potential for any such damages or expenses.  

THIS LIMITED WARRANTY IS IN LIEU OF ALL WARRANTIES, EXPRESS OR IMPLIED, INCLUDING, WITHOUT LIMITATION, ALL 
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE OR USE.  No person is authorized to give any 
other warranty or to assume any other liability on Seller’s behalf.
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Introduction
This volume of the manual is intended to provide you with an overview of the construction, operation and 
maintenance of your Mathews Company Legacy Series Grain Dryer.  The information contained herein is 
divided into 6 sections which are: Introduction, Specifications, Equipment Overview, Operating Procedures, 
Maintenance and Troubleshooting.

Overview
The majority of the information in this manual applies to all Legacy Series Grain Dryers, however it 
is important to understand that there are different configurations and options that may or may not be 
included on your particular machine.  In most cases it is indicated where there is a feature that may not be 
configured on all machines with a note of "if equipped" or "optional".

Grain Drying Principles
Understanding fundamental grain drying principles is an important element of the operation of your grain 
dryer.  As such, the following is a brief overview of the grain drying process.

Grain drying is a mass transfer process consisting of the removal of water by evaporation from the grain.  In 
its most simplest concept, drying consists of three main components, Air, Heat and Time:

Air
Ambient air is supplied to a fan that is horizontally mounted on the exterior of the dryer which pushes 
it through a burner to raise its temperature, then forces it across the column of grain. The function of 
the heated air is to facilitate a heat and mass transfer process.  As the heated air passes over the grain, 
the heat from the air is transferred to the grain thereby elevating the temperature of the grain (heat 
transfer).  Similarly, as the grain is heated, the moisture of the grain will start to exit to its surroundings as 
the equilibrium moisture of the grain is reached.  This leads to the transfer of moisture from the grain to 
the air (mass transfer).

Heat
The accurate control of this heating process is what makes the equipment energy efficient.  As the ambient 
conditions (temperature and relative humidity) change, as well as the desired plenum setpoint, the gas 
control system will respond to opening or closing to allow more or less fuel to flow to the burner.

Time
The time element of grain drying refers to the time the grain is spent inside the dryer. The time that the 
grain is exposed to the heated air determines how much moisture is driven out of the grain.  The longer the 
exposure, more moisture removal occurs.  As such, the best method for controlling the amount of moisture 
removal in the grain is to increase or decrease the grain's retention time by increasing or decreasing the 
discharge metering speed.  The slower the metering system operates, the longer the grain is exposed to the 
heated air and the moisture removal is increased.  The faster the metering system operates, the shorter the 
grain is exposed to the heated air and the moisture removal is decreased.  The easiest way to keep good 
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grain quality and accurate control is to keep heat and air consistent while varying only grain retention time, 
which has proven to be the most common and efficient way to dry grain.

Owner / Operator Notes
Before operating your grain dryer, it is strongly encouraged that you read the contents of this Operations 
Manual as well as Volume 2 - Pinnacle Lite Controls Manual.  It will be important for you to become familiar 
with the controls, adjustments and settings required to obtain efficient operation. 

To keep your dryer operating at its peak efficiency, it should be cleaned, lubricated, belts tensioned, ignition 
system checked, and the fill/takeaway in good operating condition.  Refer to the Maintenance Section to 
understand the required maintenance and suggested intervals.  The Pre-Season check can be made when 
the dryer is empty. Any necessary repairs or adjustments should be completed so that the dryer will be 
ready to operate before your drying season begins.

Warranty Registration
It is important to send in your warranty registration card as soon as your new grain dryer is delivered.  Not 
only does the card validate your warranty, but it also assists Mathews Company in disseminating information 
particular to your dryer model.

Model / Serial Number / Specifications
The model and serial number of your Mathews Company continuous flow grain dryer are stamped on plates 
located on the base of the dryer as shown:
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Specifications for the machine will be located on the nameplate which is located on the inside door of the 
High Voltage Cabinet as well as on the inside of the Remote Cabinet.  A sample nameplate is shown below: 

Safety
While operating or performing maintenance on your machine, it is important to make safety a top priority.  
Be sure to read and understand the operations manual before attempting to operate the dryer.  The following 
list of best practices should be followed to help ensure safe operation:

1. Keep ALL guards, access doors, covers, safety decals, and safety devices in place and securely fastened.  
Never operate the dryer while guards are removed.

2. Keep all untrained personnel away from system components and control panels at all times.

3. Never attempt to operate the unit by jumping or otherwise bypassing any safety devices.

4. Always open the main power supply disconnect switch and lock it in the open position with an approved 
lockout device prior to performing any service or maintenance work on the fan or burner unit.

5. Lock out power before removing guards, access doors, and covers.

6. Keep hands, feet and clothing away from all rotating parts.

7. Electrical repairs should be performed by trained and qualified personnel only.  Failure to follow safe 
electrical procedures can result in serious injury.

8. If it should become necessary to perform checks on system components or high voltage test with 
energized circuits, proceed with extreme caution and follow all established safety practices.

9. Routinely check for any gas leaks.

10. Do not allow children or bystanders to be near the grain dryer or grain handling machinery while it is 
operating.

11. Do not operate the grain dryer without all safety shields in place and secure.
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Lock-out / Tag-out Requirements
The purpose of a lock-out / tag-out procedure is to prevent injury and/or death to personnel by requiring 
that certain precautions be taken before servicing or repairing equipment.  This includes shutting off 
and locking-out the electrical power source of the equipment.  A standard Lock-out / Tag-out program is 
explained as follows:

1. All maintenance personnel are issued a suitable lock (or locks) that is durable. The lock has the 
individual's name and other identification on it. Each worker must have his/her own lock and the 
only key to that lock.  In addition, locks can be color coded to indicate different shifts or types of 
services.

2. Each person who will be working on the machinery should put a lock on the machine’s lockout 
device(s).  Each lock must remain on the machine until the work is completed.  Only the individual 
who placed the lock should remove his/her lock.

3. Check to be sure that no one is operating the machinery before turning off the power. The machine 
operator must be informed before the power is turned off.  Sudden loss of power could cause an 
accident.

4. Any mechanism under load or pressure, such as springs, should be released and blocked.

5. All energy sources that could activate the machine must be locked-out.

6. The main valve or main electrical disconnect must be tested to be sure that the power to the 
machine is off.

7. Electrical circuits must be checked by qualified persons with proper and calibrated electrical testing 
equipment.  An electrical failure could energize the equipment, even if the switch is in the OFF 
position. Stored energy in electrical capacitors should be safely discharged.

8. Return disconnects and operating controls to the OFF position after each test.

9. Attach accident prevention tags.  The tags will give the reason for placing the tag, the name of the 
person placing the tag, how he/she many be contacted, and the date and time the tag was placed. 

The following are some images of lock out tag out material that can be used for locking out the work area:
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Blocks
Suitable blocks are another important safety device for making a piece of equipment safe to be repaired 
or serviced.  Blocks must be placed under raised dies, lifts, or any equipment that might inadvertently 
move by sliding, falling, or rolling.

Blocks, special brackets, or special stands, such as those commonly used under raised vehicles, must 
be available at all times.  Another form of blocking is the placement of a blind. A blind is a disk of metal 
placed in a pipe to ensure that no air or other substance will pass through that point if the system is 
accidentally activated.

Before installing blinds or blocks, bleed down steam, air or hydraulic lines to get rid of any pressure. 
Coiled springs, spring loaded devices or suspended loads must also be released so that their stored 
energy will not result in inadvertent movement.
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Specifications
Standard Specs

Model L1250 L1350 L2550 L2650 L2700 L3100 L3105 L4145 L5175 L6205

Holding Capacity (bu) 474 712 904 1,019 1,019 1,326 1,326 1,633 1,940 2,247

Grain Column Thickness 12" 12" 12" 12" 12" 12" 12" 12" 12" 12"

Grain Column Length 16'-0" 24'-0" 24'-0" 24'-0" 24'-0" 24'-0" 24'-0" 24'-0" 24'-0" 24'-0"

Burner Capacity 
(heat+cool) MMBTU/hr

3.29 3.97 7.46 10.33 10.33 16.45 16.91 14.32 19.09 23.86

Burner Capacity (all heat) 
MMBTU/hr

5.01 7.01 10.56 13.50 13.50 20.01 19.89 22.08 26.85 31.62

Number of Fans 2 2 3 3 4 4 6 6 7 8

Total Fan Motor Size (HP) 25 35 55 65 70 100 105 145 175 205

Level Auger Motor Size 
(HP)

3 5 5 5 5 5 5 10 10 10

Unload Auger Motor Size 
(HP)

1.5 1.5 1.5 3 3 3 3 3 3 3

Electrical Load 
(208V/3ph/60Hz)

129 Amps 164 Amps 218 Amps 367 Amps 276 Amps 367 Amps 371 Amps 481 Amps 581 Amps 681 Amps

Electrical Load 
(230V/3ph/60Hz)

118 Amps 151 Amps 201 Amps 232 Amps 255 Amps 334 Amps 343 Amps 437 Amps 527 Amps 617 Amps

Electrical Load 
(460V/3ph/60Hz)

59 Amps 75 Amps 100 Amps 116 Amps 127 Amps 167 Amps 171 Amps 219 Amps 264 Amps 309 Amps

Metric Specs

Model L1250 L1350 L2550 L2650 L2700 L3100 L3105 L4145 L5175 L6205

Holding Capacity (m3) 16.6 25.0 31.7 35.8 35.8 46.5 46.5 57.3 68.1 78.8

Grain Column Thickness 
(cm)

30.5 30.5 30.5 30.5 30.5 30.5 30.5 30.5 30.5 30.5

Grain Column Length (m) 4.9 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3

Burner Capacity 
(heat+cool) kW thermal

962 1,160 2,180 3,019 3,019 4,808 4,942 4,185 5,579 6,973

Burner Capacity (all heat) 
kW thermal

1,464 2,049 3,086 3,946 3,946 5,848 5,813 6,453 7,847 9,241

Number of Fans 2 2 3 3 4 4 6 6 7 8

Total Fan Motor Size (kW) 18.8 26.3 41.3 48.8 52.5 75.0 78.8 108.8 131.3 153.8

Level Auger Motor Size 
(kW)

2.3 3.8 3.8 3.8 3.8 3.8 3.8 7.5 7.5 7.5

Unload Auger Motor Size 
(kW)

1.1 1.1 1.1 2.3 2.3 2.3 2.3 2.3 2.3 2.3

Electrical Load 
(380V/3ph/50Hz)

72 Amps 93 Amps 124 Amps 143 Amps 156 Amps 207 Amps 210 Amps 271 Amps 327 Amps 383 Amps
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Proximity 
Switch Gas Train

3Section

Equipment Overview
The Equipment Overview section will help identify parts of the dryer and briefly explain their function.  
The images will physically show you what the component(s) look like and the description following will 
state their purpose.

Main Dryer Components 
The following rendered image shows an overall view of the dryer with some of the main components 
highlighted.  The pages following will explain these components or assemblies more in depth as well as 
explain the function of any associated parts.

Burner Control Box

Rotary (Bin) Fill 
Switch

Plenum Thermocouple

Plenum Door Limit
Switch

Control Power
Transformer

Mid-Grain RTD 
Assembly

Pinnacle Lite Remote Cabinet

High Voltage Cabinet

Auxiliary High Voltage 
Cabinet

Linear Limit Circuit (LLC)

Moisture Sampler

Infeed Sensor (Optional)
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Rotary (Bin) Fill Switch
The Rotary Fill Switch is located in the wet hopper on the opposite end of the fill tube 
and is powered by 120V. The switch is motorized and will rotate a paddle until wet grain 
comes in contact with the paddle. Once this happens, grain stops the rotation and proves 
the level of grain in the hopper.

Plenum Thermocouple
The Plenum Thermocouple is a temperature sensing device located in the plenum 
used to send a signal to the temperature controller to establish and maintain plenum 
temperature.

Mid-Grain RTD Assembly
The four Mid-Grain RTD (Resistance Temperature Device) Assemblies are located around 
the perimeter of the dryer and are used to detect the temperature of the grain in the 
column.  Each of these four RTD assemblies is equipped with a 4-20mA transmitter which 
provides an analog input signal sent to the PLC.

Linear Limit Circuit (LLC) Switch (if equipped)
The Linear Limit Circuit (LLC) Switch is wrapped around the screen section of the dryer 
and provides a safety shutdown when over-temperature is detected.

Proximity Switch
The Proximity Switch is used to detect the rotation of the discharge metering system by 
sensing the proximity of a detector on the discharge metering shaft.  If the rotation of the 
shaft goes undetected for a set duration of time, the machine will be shutdown.

Control Power Transformer
The Control Power Transformer is used to transform a portion of the incoming electrical 
power to reliable 120V control power which is used to supply power to various electrical 
components including the PLC.

Infeed DM510 Moisture Sensor (Optional)
The infeed moisture sesnor is mandatory for AccuDry grain dryers, and optional for 
TruDry grain dryers. This sensor monitors incoming grain in real-time so that the AccuDry 
prediction model can react to incoming grain moisture changes. On an optional TruDry 
grain dryer, this will only display on the main screen, and will not affect the operation of 
the grain dryer.
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High Voltage Cabinet
The High Voltage Cabinet contains all of the motor starters and protectors, main power disconnect, 
programmable logic controller (PLC), variable frequency drive (VFD), breakers, relays, and other associated 
electrical hardware.

Emergency Stop Button

Door Handle 

Dryer Stack Light

Main Disconnect Handle

RS485 Module

Contactors
Ground Lugs

Main Disconnect

VFD

Din RailOverloads

24 VDC Power Supply

Relays

Breakers

Terminal Blocks

PLC CPU Analog I/O
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Auxiliary High Voltage Cabinet
The Auxiliary High Voltage Cabinet contains all of the motor starters and protectors, main power disconnect, 
and other associated electrical hardware for the top fans on L2700 and larger machines.

Overloads

Auxiliary Disconnect 

Ground Lug

Contactors

Door Handle

Auxiliary Disconnect Handle
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Pinnacle Lite Remote Cabinet
The Pinnacle Lite Remote Cabinet is where all of the dryer controls are located including the Pinnacle Lite 
HMI touch screen, power switches and indicator lights, as well as fan, burner, fill and discharge controls.

Illuminated Push Button
The amber colored Illuminated Push Buttons are a combination push button and indicator 
light device which individually indicate the status of the air pressure and high limit 
switches associated with its respective fan and burner.  These push buttons also serve 
an additional purpose which is to resent the associated plenum's temperature controller 
mounted in the burner control box.  Pressing both of the push buttons simultaneously 
will reset the temperature controller by cycling the power.

Illuminated Selector Switch
Illuminated Selector Switches are a combination selector switch and indicator light device 
which is used to start/stop devices and also indicate that the associated devices are in 
operation when looking at the remote cabinet from a distance.

Human Machine Interface (HMI) Touch Screen
The HMI Touch Screen is where all Pinnacle Lite controls and related information is 
displayed.  See the Pinnacle Lite Controls Manual for more information.

HMI Touch Screen

Emergency Stop Button

Illuminated Selector Switch

Illuminated Push Button

Master Control Relay (MCR)
Terminal Blocks

Ethernet Switch

Breakers

Breakers

Terminal Blocks

Ethernet Switch

OR

Master Control Relay (MCR)

Pinnacle Lite with TruDry Pinnacle Lite with AccDry

DM Board
Moxa

RS 232
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Burner Control Cabinet
The Burner Control Cabinet houses all of the components to safely operate the fan and burner which includes 
air pressure switches, high limit switches, ignition boards, and temperature controllers.  The cabinet is 
mounted near the fan and burner for ease of access and/or troubleshooting purposes.  This cabinet has a 
see through door so that the components, including the plenum temperature controllers, can be monitored 
without opening the door.  Additionally, the plenum temperature setpoint can be adjusted locally on the 
temperature controller or remotely on the Pinnacle Lite HMI touchscreen.

High Limit Switch

Temperature Controller

Air Pressure Switch

Ignition Board
Ground Terminals

Ignition Board

High Limit Switch

Temperature Controller

Air Pressure Switch

Air Pressure Lights

Ignition Switch
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Ignition Board
The Ignition Board controls the overall operation of the burner by supplying high voltage 
from the coil to the spark plug to ignite the burner, sending signals to open/close the 
gas valves, and continuously monitoring the presence of a flame for safe and reliable 
operation.

High Limit Switch
The High Limit Switch utilizes a capillary bulb to sense an over-temperature condition in 
the plenum which will cause the dryer to shutdown.  The high limit setpoint is adjustable 
on the switch and should be set approximately 40 deg F higher than the plenum 
temperature setpoint.

Air Pressure Switch
The purpose of the Air Pressure Switch is to prove airflow from the fan for safe operation 
of the burner.  The air pressure switch is adjustable and should be set once the dryer is full 
of grain.  Adjustment of the switch is done in the burner control cabinet and indication of 
reaching the air pressure switch's setpoint is indicated on the green light on the outside 
of the burner control cabinet as well as the amber light on the remote cabinet.

Temperature Controller
The Temperature Controller controls the plenum temperature by continuously adjusting 
the position of the gas control valve and in doing so displays both the setpoint and the 
actual temperature in the plenum which is measured by the plenum thermocouple.  
Additionally, the plenum temperature setpoint, actual plenum temperature, and the 
controller output % can be viewed on the Pinnacle Lite HMI touch screen.
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Discharge Moisture Sampler
The discharge moisture sampler is used to continuously collect a sample of grain, move it past the discharge 
moisture sensor in a controlled and steady fashion, and return the sampled grain back to the discharge of 
the dryer.

Moisture Sensor
The Moisture Sensor is an electronic device that measures the grain moisture indirectly by 
measuring the capacitance of the field of grain and correlating it to a voltage.  Additionally, 
there is a small thermistor, which also produces an analog output voltage, mounted on 
the face of the sensor to measure the grain's temperature to compensate the moisture 
reading and to provide a real-time indication of the grain's temperatures.  These voltages 
are input to the PLC and when calibrated, will display the discharge grain moisture as well 
as the temperature on the HMI touchscreen.

Discharge Limit Switch
The Discharge Limit Switch is a spring loaded lever that maintains a normally open contact 
which is held closed.  The purpose of this switch is to detect a discharge grain overload 
condition that may be a result of a failed discharge auger or takeaway equipment.  Once 
an overload conditions exists, the top door on the discharge auger will lift up and the 
switch will return to its normally open position; in doing so, the safety circuit is opened 
and the dryer is shutdown.

Moisture Sampler Auger Motor
The Moisture Sampler Auger Motor is a small fractional HP motor that slowly augers 
a sample of grain past the moisture sensor and returns the sampled grain back to the 
primary discharge of the dryer.

Moisture Sensor

Moisture Sampler Auger MotorDischarge Limit Switch
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Gas Train 
The purpose of the gas train is to safely and efficiently supply fuel at the correct pressures and flow rates 
to the burners.  There are several variations of the gas train depending on what model and options are 
equipped on the machine.

If the dryer is equipped for LPG fuel, there will be liquid lines sending LPG to the vaporizer and back to 
the manifold.  CE equipped machines will have gas pressure switches to meet local codes.  CGA equipped 
machines will have valve proving shut-off valves as well as liquid and vapor venting to meet local codes.

LPG Gas Train (Domestic)

NG Gas Train (Domestic)

Control Valve Actuator

Low Pressure Switch

Manual Hand Valve

Pressure Regulator

Solenoid Valve

Control Valve

High Pressure Switch

Manual Hand Valve

Strainer

Pressure Relief Valve

Solenoid Valve

Control Valve Actuator

Control Valve
Low Pressure Switch

High Pressure Switch
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LPG Gas Train (With Optional CE Requirements)

NG Gas Train (With Optional CE Requirements)

Fuel Oil Gas Train

Control Valve Actuator

Low Pressure Switch

Manual Hand Valve

Pressure Relief Valve

Solenoid Valve

Control Valve

Strainer

High Pressure Switch

Control Valve Actuator

Low Pressure Switch

Manual Hand Valve

Pressure Regulator

Solenoid Valve

Control Valve

High Pressure Switch

Pressure Switch 

Fuel Filter

Pressure Gauge
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Control Valve 
The Control Valve is a throttling butterfly valve that controls the fuel flow rate to the 
burner which is precisely positioned by the control valve actuator.  The control valve is 
connected to the control valve actuator through a mechanical linkage.

Control Valve Actuator
The Control Valve Actuator is an electrical actuator that is connected to the control 
valve through a mechanical linkage that precisely positions it based on the output of the 
digital temperature controller.  As the plenum temperature drops below the setpoint, 
the temperature controller tells the control valve actuator to open more, whereas if 
the plenum temperature rises above the setpoint, the temperature controller tells the 
control valve actuator to close more.

Strainer
The purpose of the Strainer is to collect any foreign material with a wire mesh filter that 
may find its way into the fuel supply line.

Solenoid Valve
The Solenoid Valve is to start and stop the flow of fuel to the burner.  The opening/closing 
actuation of the solenoid valve is monitored and performed by the ignition board.

Pressure Relief Valve
The purpose of the Pressure Relief Valve is to automatically open and relieve excess 
pressure when the line pressure becomes too high.  Once the pressure drops, the valve 
will close and seal again for continued proper operation.

Low / High Gas Pressure Switches (CE equipped machines only)
The Low / High Gas Pressure Switches are adjustable switches used to detect either low 
gas or high gas pressure in the gas train and shutdown the dryer.  These switches are used 
for CE equipped machines to meet local codes.

Pressure Regulator
The Primary purpose of a Pressure Regulator is to continuously control the supply 
pressure of the fuel to the gas train manifold.  There are various sizes and configuration 
based on model and configured options, however the primary purpose is the same.

Manual Hand Valve
The purpose of a Manual Hand Valve is to manually open and close various portion of the 
gas train for maintenance purposes.
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Burner 
The purpose of the burner is to provide heat to the drying air.  This heat comes from the combustion of the 
supplied fuel and takes place in either the Venturi Burner found on LPG or Natural Gas fired machines or 
the Riello Burner found on fuel-oil fired machines.

Venturi Burner (LPG or Natural Gas)
The Venturi Burner is a proprietary Mathews Company designed burner that utilizes primary process air 
and secondary combustion air to burn the fuel thereby producing the required process heat to the drying 
air.

Spark Igniter
The Spark Igniter receives high voltage current from the ignition board and sparks to 
provide direct spark ignition for the burner.  

Flame Sense Probe
The Flame Sense Probe detects the presence of the flame and provides positive 
confirmation to the ignition board so that operation of the burner may continue.

Spark Igniter
Flame Ground Rod

Flame Sense ProbeNG Gas Eddy

Primary Air

Secondary Air
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Riello Burner (Fuel Oil)
The Riello Burner is used for fuel oil application and utilizes an internal high pressure pump and nozzle to 
atomize the fuel oil so that efficient combustion occurs thereby producing the required process heat to the 
drying air.

The Riello Burner is self contained and ready to bolt directly to the mounting panel on the front side of the 
fan housing. 

The guard that protects the burner components from the elements is made from Lexan so that the burner is 
visible to the operator.  This guard is open on the bottom which allows for normal operating adjustments to 
be made easily.  This guard can be removed from the mounting brackets to perform any cleaning or changes 
to the burner.  This open bottom guard design also provides a good steady flow of free air for the blower 
system.  This is important for obtaining maximum capacity and proper cooling of the motor.    

The pump and blower motor run on 380 volt, 3-phase 50 Hz power.  The contactor coil uses 120 volt control 
power.  The ignition module has an internal 22 second pre-purge and 7 second trial for ignition.  The flame 
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sensing is done by an optic eye.  As long as the optic eye senses the flame, the solenoids will remain open 
allowing for a continuous flame.  When the optic eye fails to see the flame, the burner will shut down.  The 
burner must then be cycled off via the ignition switch to restart the burner.

Pump Overview

The pump is located on the lower right side of the burner and the adjustment screw is used for changing 
the pressure.  This adjustment screw is located on the front side of the pump.  

The picture illustrates an operator changing the pressure on the burner pump.  The adjustment range of 
the burner is 125 psig minimum and 275 psig maximum.  The standard operating pressure for the burner 
is 250 psig.  

The plenum temperature is controlled using the HMI Screen or the Temperature Controller. This unit will 
cycle a secondary solenoid on and off to obtain and stabilize the temperature. The primary nozzle and 
solenoid remain energized during the entire running cycle of the burner.

If the burner fails to drop the temperature low enough in primary mode, lower the pressure or change 
the primary nozzle.
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The standard fuel used for these burners is #2 diesel.  However, these units can be modified to use 100% 
bio-diesel made from rapeseed.  If the unit uses this bio-diesel fuel, it must have a new burner head, pump 
and the seals must be changed to withstand corrosion and combustibility.  

Oil Stand Pipe Assembly & Fuel Pump Operation
The burner works on a loop system. The oil is fed to the burner and excess oil feeds back through the loop 
and into the burner again. The feed pressure to the burner is normally 10-20 psig. The fuel tank is located 
at a maximum of 100 feet away from the dryer. The tank must have a pump and motor assembly to push 
the fuel to the burner. The burner pump is designed to only pull fuel a maximum of 13 feet. Thus the pump 
and motor at the tank must fill the stand pipe with fuel and feed the burner. The burner pump will convert 
10 psig to 125-275 psig for the burner head.

The standpipe near the bottom of the dryer must contain an oil filter to filter out large debris or particles 
from the main supply line.  The pressure gauges at the burner inlet, the fuel tank pump, and motor feed 
are to prevent large pressure drops from occurring.  The pump and motor unit at the supply tank can be 
adjusted from 20 psig to 80 psig.  It is recommended to always run the unit at the lowest possible pressure 
that will still produce the desired temperature rise.  Either that lowest possible pressure should be run or 
20 psig.  This is our starting point and should not be changed unless absolutely necessary.
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Internal Burner Parts

The internal burner has a stainless sell blast tube and stainless steel air deflector.  The blast tube is mounted 
to the fan scroll and internal burner tube.  It provides a venture effect for flame.    

The deflector is located directly after the blast tube weldment and it's main purpose is to deflect air from 
the fan wheels upward to mix the air.  This creates an air turbulence that gives an even heat distribution 
through the plenum chamber of the dryer.  This is a mounted component that should never be adjusted.  

The internal mixing chamber must have the burner target in place for proper combustion.  This part is a 
stainless steel weldment that bolts in place and is aligned with the blast tube.  
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The mixing chamber and target make up the housing where the air is heated and passed into the plenum 
chamber.  The air is diverted through this 6' chamber and passes around the target.  The target will ensure 
the air is fully heated.  This target must be directly in line with the blast tube weldment.  

Internal Burner Electrical Components

The nozzle selection is dependent upon which Fuel Oil Burner is installed on the dryer as well as what 
degree temperature rise is desired.  For RL070 burners, the 5.5 nozzles should be installed for temperature 
rises between 65oF and 120oF (36oC and 67oC).  For temperature rises of 125oF and 180oF (69oC and 
100oC), the 8.3 size nozzles need to be installed.  For RL100 burners, the 9.0 nozzles should be installed for 
temperature rises between 100oF and 195oF (56oC and 108oC).  For temperature rises of 200oF and 260oF 
(111oC and 144oC), the 12.0 size nozzles need to be installed. 

Motor Contactor 380 
Volt 50hz, 120 Volt Coil

Ignition Control Module 
120 Volt

Optic Eye Flame Sensor

Terminal Blocks



Legacy Series Operations Manual

DOC-L01-02153.18    Equipment Overview

Burner Nozzles & Electrode Adjustment

Start by removing the lexan burner cover.  Then loosen the 4 scres and remove the red molded cover that 
is shown as item 1.  Now remove the 1" bolt on each side of the burner mounting plate, depicted as item 
2.  Now slide the burner back from the mounting plate.  The burner will be supported by the plated rods 
shown as item 3.  These rods will support the weight of the burner while the burner is being worked on.  

If additional length is needed on the rods, 2 extensions are mounted under the molded cover and attached 
to the burner frame.  They can be screwed into place and added bolts at the end can work as end stops.  
The electrode and burner nozzles are all easily accessible in the area marked item 4.  See detail for visual 
location.  

1

2

3

4
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The standard nozzle size depends on the burner being used.  The larger the size of nozzle, the hotter the 
burner or plenum temperature.  The method of changing nozzles is to unscrew the nozzle and thread the 
new nozzle directly in its place.  The burner nozzle is  item 5 in the picture.  

The burner electrode is replaceable by unscrewing 2 small screws and removing the bracket.  This is shown 
as item 6.  The location of the electrode arc is very critical and should be marked before changing.  

The combustion system should be checked at least once a year by a representative of the manufacturer or 
another specialized technician.  

For more information and correct electrode placement, nozzle selection, and maintenance see pages 6-7 
of the Riello burner lite manual.

5

6
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RL 70/2 - L1250
Application(s): drying wheat/sunflowers at normal and low ambient temp / drying corn at normal ambient 
temp.

Temperature Rise Burner Rate
Burner 

Rate
Fuel Flow 

Rate
Nozzle Set A Nozzle Set B

(deg F) (deg C) (MMBTU/hr) (kW) (GPH) Low Fire 
(%)

High Fire 
(%) Nozzle Size Low Fire 

(%)
High FIre 

(%) Nozzle Size

Nozzle Set A

65 36 1.12 329 8.0 92% 8% 5.5 - - -

70 39 1.21 355 8.6 84% 16% 5.5 - - -

75 42 1.30 380 9.3 76% 24% 5.5 - - -

80 44 1.38 405 9.9 68% 32% 5.5 - - -

85 47 1.47 431 10.5 59% 41% 5.5 - - -

90 50 1.56 456 11.1 51% 49% 5.5 - - -

95 53 1.64 481 11.7 43% 57% 5.5 - - -

100 56 1.73 506 12.3 35% 65% 5.5 - - -

105 58 1.81 532 13.0 26% 74% 5.5 - - -

110 61 1.90 557 13.6 18% 82% 5.5 - - -

115 64 1.99 582 14.2 10% 90% 5.5 - - -

120 67 2.07 608 14.8 1% 99% 5.5 - - -

Nozzle Set B

125 69 2.16 633 15.4 - - - 67% 33% 8.3

130 72 2.25 658 16.0 - - - 61% 39% 8.3

135 75 2.33 684 16.7 - - - 56% 44% 8.3

140 78 2.42 709 17.3 - - - 51% 49% 8.3

145 81 2.51 734 17.9 - - - 45% 55% 8.3

150 83 2.59 760 18.5 - - - 40% 60% 8.3

155 86 2.68 785 19.1 - - - 35% 65% 8.3

160 89 2.76 810 19.7 - - - 29% 71% 8.3

165 92 2.85 836 20.4 - - - 24% 76% 8.3

170 94 2.94 861 21.0 - - - 18% 82% 8.3

175 97 3.02 886 21.6 - - - 13% 87% 8.3

180 100 3.11 912 22.2 - - - 8% 92% 8.3

*Note: Based on 1.5" w.c plenum pressure from Riello Charts
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RL 100/2 - L1250
Application(s): drying wheat/sunflowers at normal and low ambient temp  /  drying corn at normal and 
low ambient temp.

Temperature Rise Burner Rate
Burner 

Rate
Fuel Flow 

Rate
Nozzle Set A Nozzle Set B

(deg F) (deg C) (MMBTU/hr) (kW) (GPH) Low Fire 
(%)

High Fire 
(%) Nozzle Size Low Fire 

(%)
High FIre 

(%) Nozzle Size

Nozzle Set A

100 56 1.73 506 12.3 99% 1% 9.0 - - -

105 58 1.81 532 13.0 94% 6% 9.0 - - -

110 61 1.90 557 13.6 89% 11% 9.0 - - -

115 64 1.99 582 14.2 84% 16% 9.0 - - -

120 67 2.07 608 14.8 79% 21% 9.0 - - -

125 69 2.16 633 15.4 74% 26% 9.0 - - -

130 72 2.25 658 16.0 69% 31% 9.0 - - -

135 75 2.33 684 16.7 64% 36% 9.0 - - -

140 78 2.42 709 17.3 59% 41% 9.0 - - -

145 81 2.51 734 17.9 54% 46% 9.0 - - -

150 83 2.59 760 18.5 49% 51% 9.0 - - -

155 86 2.68 785 19.1 44% 56% 9.0 - - -

160 89 2.76 810 19.7 39% 61% 9.0 - - -

165 92 2.85 836 20.4 33% 67% 9.0 - - -

170 94 2.94 861 21.0 28% 72% 9.0 - - -

175 97 3.02 886 21.6 23% 77% 9.0 - - -

180 100 3.11 912 22.2 18% 82% 9.0 - - -

185 103 3.20 937 22.8 13% 87% 9.0 - - -

190 106 3.28 962 23.5 8% 92% 9.0 - - -

195 108 3.37 988 24.1 3% 97% 9.0 - - -

Nozzle Set B

200 111 3.46 1013 24.7 - - - 49% 51% 12.0

205 114 3.54 1038 25.3 - - - 45% 55% 12.0

210 117 3.63 1064 25.9 - - - 41% 59% 12.0

215 119 3.72 1089 26.5 - - - 37% 63% 12.0

220 122 3.80 1114 27.2 - - - 33% 67% 12.0

225 125 3.89 1140 27.8 - - - 30% 70% 12.0

230 128 3.97 1165 28.4 - - - 26% 74% 12.0

235 131 4.06 1190 29.0 - - - 22% 78% 12.0

240 133 4.15 1216 29.6 - - - 18% 82% 12.0

245 136 4.23 1241 30.2 - - - 14% 86% 12.0

250 139 4.32 1266 30.9 - - - 11% 89% 12.0

255 142 4.41 1292 31.5 - - - 7% 93% 12.0

260 144 4.49 1317 32.1 - - - 3% 97% 12.0

*Note: Based on 1.5" w.c plenum pressure from Riello Charts
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RL 70/2 - L1350 or L2550
Application(s): drying wheat/sunflowers at normal and low ambient temp  /  drying corn at normal 
ambient temp.

Temperature Rise Burner Rate
Burner 

Rate
Fuel Flow 

Rate
Nozzle Set A Nozzle Set B

(deg F) (deg C) (MMBTU/hr) (kW) (GPH) Low Fire 
(%)

High Fire 
(%) Nozzle Size Low Fire 

(%)
High FIre 

(%) Nozzle Size

Nozzle Set A

50 28 1.08 317 7.7 97% 3% 5.5 - - -

55 31 1.19 348 8.5 86% 14% 5.5 - - -

60 33 1.30 380 9.3 76% 24% 5.5 - - -

65 36 1.40 412 10.0 66% 34% 5.5 - - -

70 39 1.51 443 10.8 55% 45% 5.5 - - -

75 42 1.62 475 11.6 45% 55% 5.5 - - -

80 44 1.73 506 12.3 35% 65% 5.5 

85 47 1.84 538 13.1 24% 76% 5.5 

90 50 1.94 570 13.9 14% 86% 5.5 

95 53 2.05 601 14.7 4% 96% 5.5 

Nozzle Set B

100 56 2.16 633 15.4 - - - 67% 33% 8.3

105 58 2.27 665 16.2 - - - 60% 40% 8.3

110 61 2.38 696 17.0 - - - 53% 47% 8.3

115 64 2.48 728 17.7 - - - 47% 53% 8.3

120 67 2.59 760 18.5 - - - 40% 60% 8.3

125 69 2.70 791 19.3 - - - 33% 67% 8.3

130 72 2.81 823 20.1 - - - 26% 74% 8.3

135 75 2.92 855 20.8 - - - 20% 80% 8.3

140 78 3.02 886 21.6 - - - 13% 87% 8.3

145 81 3.13 918 22.4 - - - 6% 94% 8.3

*Note: Based on 1.5" w.c plenum pressure from Riello Charts
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RL 100/2 - L1350 or L2550
Application(s): drying wheat/sunflowers at normal and low ambient temp  /  drying corn at normal and 
low ambient temp.

Temperature Rise Burner Rate
Burner 

Rate
Fuel Flow 

Rate
Nozzle Set A Nozzle Set B

(deg F) (deg C) (MMBTU/hr) (kW) (GPH) Low Fire 
(%)

High Fire 
(%) Nozzle Size Low Fire 

(%)
High FIre 

(%) Nozzle Size

Nozzle Set A

80 44 1.73 506 12.3 99% 1% 9.0 - - -

85 47 1.84 538 13.1 93% 7% 9.0 - - -

90 50 1.94 570 13.9 86% 14% 9.0 - - -

95 53 2.05 601 14.7 80% 20% 9.0 - - -

100 56 2.16 633 15.4 74% 26% 9.0 - - -

105 58 2.27 665 16.2 68% 32% 9.0 - - -

110 61 2.38 696 17.0 61% 39% 9.0 - - -

115 64 2.48 728 17.7 55% 45% 9.0 - - -

120 67 2.59 760 18.5 49% 51% 9.0 - - -

125 69 2.70 791 19.3 42% 58% 9.0 - - -

130 72 2.81 823 20.1 36% 64% 9.0 - - -

135 75 2.92 855 20.8 30% 70% 9.0 - - -

140 78 3.02 886 21.6 23% 77% 9.0 - - -

145 81 3.13 918 22.4 17% 83% 9.0 - - -

150 83 3.24 950 23.1 11% 89% 9.0 - - -

155 86 3.35 981 23.9 4% 96% 9.0 - - -

Nozzle Set B

160 89 3.46 1013 24.7 - - - 49% 51% 12.0

165 92 3.56 1045 25.5 - - - 44% 56% 12.0

170 94 3.67 1076 26.2 - - - 39% 61% 12.0

175 97 3.78 1108 27.0 - - - 34% 66% 12.0

180 100 3.89 1140 27.8 - - - 30% 70% 12.0

185 103 4.00 1171 28.5 - - - 25% 75% 12.0

190 106 4.10 1203 29.3 - - - 20% 80% 12.0

195 108 4.21 1235 30.1 - - - 15% 85% 12.0

200 111 4.32 1266 30.9 - - - 11% 89% 12.0

205 114 4.43 1298 31.6 - - - 6% 94% 12.0

210 117 4.54 1330 32.4 - - - 1% 99% 12.0

*Note: Based on 1.5" w.c plenum pressure from Riello Charts
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Burner Air Adjustment

The burner has 2 air adjustments.  The first of the two is shown as item 7.  This is a screw that should be 
pre-set for the combustion head.  The notches on the adjustment screw should be set to notch number 9.  
This air adjustment is set while the fan and burner are in a static condition.  

The second air adjustment is item 9 which is the internal blower air pressure setting.  The adjustment 
is made to item 8 which is a hydraulic plunger.  This is adjusted by rotating the housing until item 9, the 
air pressure gauge displays 9 inches of water column.  The hydraulic valve has a lock collar that must be 
loosened and then the valve bottom will freely rotate.  The adjustment is to be done only when the fan is 
running and burner is in high fire mode.  

The above picture displays the air pressure gauge for the combustion chamber.  It utilizes a +/- working 
range of .2" water column.  

7

8

9
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If the ignition module will not proceed to light the burner, the gauge could be out of adjustment. For 
more information about adjusting the Riello burner, see page 10 of the Riello burner lite manual. You must 
remove cover to turn dial guage to appropriate value.
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Fuel Schematic

The fuel tank has a 100’ maximum run of black pipe schedule 40. The tank pump will push fuel to base of 
dryer and then up standpipe to burners. The burners will have cheater loop to recycle access fuel back to 
burner continuously. This will create less fuel demand from tank on continuous basis. The oil feed must be 
a nice steady supply without creating air in the system. Air in the lines will cause burner to shutdown and 
thus shutdown drying process. This drying process is a continuous flow and is designed to shutdown on loss 
of safety circuit or loss of grain. The safety circuit is to establish that everything is running properly. The loss 
of grain, wet grain in-feed has run empty.

The fuel flow is one directional and never flows back towards tank. The grain is one pass through dryer to 
dryer from wet to dry basis. Then grain can be stored and managed.

Sample dryer shows L1350 dryer with fuel tank and side view with burners in place.
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4Section

Operating Procedures
Overview
This section will explain the operation of the primary components of the dryer as well as provide step-by-
step procedures to properly start-up and shut-down the machine. Operational and functional descriptions 
along with adjustment details for primary components will be presented initially, followed by operational 
procedures for starting up and shutting down the dryer.

Component Adjustments
The following information will provide you with the details you need to properly operate the different 
components of the dryer and to make any adjustments necessary.  The components listed in the pages 
following do not comprise everything that can be adjusted on the dryer, but rather the components that 
need to be adjusted based on normal operation.

Air Pressure Switch
The purpose of the Air Pressure Switch is to prove airflow from the fan for safe operation of the burner.  
Once the pressure switch has been satisfied, operation of the burner and it's ignition system are permitted.  
In the event that air pressure is lost as indicated by a non-illuminated air pressure light, the burner will 
extinguish.

Depending on the number of burners, this will determine the number of air pressure switches, with one 
installed per burner. The air pressure switch is adjustable and should be set once the dryer is full of grain.  
Adjustment of the switch is done in the burner control cabinet and indication of reaching the air pressure 
switch's setpoint is indicated by the green air pressure light on the outside of the burner control cabinet as 
well as the amber air pressure light on the remote cabinet.

The safety features associated with the air pressure switch(es) are for your safety and for the protection of 
the dryer. They should be checked for correct operation at the start of the drying season and periodically dur-
ing the season as they are designed to protect the dryer from a fire that may result from fan (air flow) failure 
while the burner is ignited and a flame is present.

Burner Control Cabinet

Air Pressure Switch
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Setpoint Check
The following procedure shall be utilized to properly check the air pressure switch(es) setpoint.  Note that 
the air pressure switch for each fan/burner must be checked and set independently.

1. After the dryer has been filled with grain and before the burner is ignited, the operation of each air 
pressure switch must be checked.

2. All of the fans must be running (including the cooling fans) before the air pressure switches can be 
accurately adjusted.

3. Start all fans and determine if the air pressure switch light (for the switch that is being verified) on 
the remote cabinet or the burner control cabinet illuminates once the respective fan has reached its 
normal operating speed.

4. If the indicator light does not illuminate or comes on too soon (before the fan reaches operating 
speed), the air pressure switch must be adjusted.

Switch Adjustment
In the event that the indicator light does not illuminate or comes on too soon (before the fan reaches 
operating speed), the following procedure shall be used to properly set the air pressure switch:

1. Remove the cap on the air pressure switch. Inside the air pressure switch use the slotted screw to 
make adjustments by turning clockwise or counter-clockwise.

2. Turn the adjusting screw counter-clockwise until the air pressure light comes on.  After the air pressure 
light comes on, turn the adjusting screw counter-clockwise an additional ¼ to ½ turn to allow for 
normal changes in static pressure.

The air pressure light will go out when the fan is turned off because the fan start/stop illuminated switch is 
wired so that the power flows from the fan start/stop illuminated switch to the air pressure indicator light 
on the remote cabinet and the burner control cabinet.

If all air pressure switch adjustment is used and the air pressure light does not illuminate, the air pressure 
switch is defective and must be replaced. Once the switch is replaced, check its operation and make 
adjustments as previously outlined.

High Limit Switch
The purpose of the High Limit Switch is to provide a safety shutdown in the event that the temperature in 
any of the plenums has exceeded the high limit setpoint.  The high limit switch senses the temperature in 
the plenum that it is monitoring by means of a capillary bulb temperature sensing device.

Depending on the number of burners, this will determine the number of high limit switches, with one 
installed per burner. The high limit switch is adjustable and should be set once at the start of a drying 
season or for a given grain.  Adjustment of the switch is done in the burner control cabinet and indication is 
provided by the amber high limit light on the remote cabinet.  The light will normally be illuminated if a high 
limit condition has not been met.  Note that when a high limit setpoint is exceeded, the high limit light for 
the applicable fan/burner will become non-illuminated as well as all other high limit lights above it because 
the wiring of the switch/lights are in series.  For example on a 6-fan/burner system, if high limit in plenum 
#3 is exceeded, the high limit for plenum 3 through 6 will no longer be illuminated.
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The safety features associated with the high limit switch(es) are for your safety and for the protection of the 
dryer. They should be checked for correct operation at the start of the drying season and periodically during 
the season as they are designed to protect the dryer from a fire that may result from fan (air flow) failure 
while the burner is ignited and a flame is present.

Setpoint Check and Switch Adjustment
The following procedure shall be utilized to properly check the high limit switch(es) setpoint.  Note that the 
high limit switch for each fan/burner must be checked and set independently.  Once the high limit setpoint 
has been reached, the switch will need to be reset by pressing the small reset button on the top of the 
device.

After the dryer has been filled with grain and after the burner is ignited, the operation of each high limit 
switch must be checked.

1. Start the fan, ignite the burner and establish a stable temperature in the plenum.  

2. Inside the burner control cabinet, adjust the high limit switch setpoint by turning the small dial counter-
clockwise to a temperature below the current temperature in the plenum.

3. Once the high limit switch determines that the temperature in the plenum has exceeded the high limit 
setpoint, the switch will cause the dryer to shutdown and turn off the respective plenum's high limit 
light on the remote cabinet.

4. If the high limit switch does not shut down the dryer, it is defective and must be replaced. Once the 
switch is replaced, check its operation and make adjustments as previously outlined.

5. If the setpoint is exceed and properly shuts down the dryer, the setpoint can be adjusted to a value 
that is approximately 40 deg F above the desired plenum temperature.  

High Limit Switch

Burner Control Cabinet
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Grain Fill System
The dryer control system features both a manual and an automatic grain filling system.  To properly fill 
the dryer and to measure the grain level, the dryer is equipped with a leveling auger as well as a rotary 
(bin) level switch and two timers (grain flow timer and fill delay timer) located in the Remote Cabinet.   
Additionally, there is a green illuminated  toggle switch with positions "AUTO", "MAN", and "OFF" on the 
Remote Cabinet.  The following modes of grain fill operation are explained:

OFF
When the grain fill switch is in the OFF position, the level auger will not run.  Additionally, the status of the 
grain flow timer, fill delay timer and the rotary (bin) level switch will not be monitored.

Do not allow anyone to be in the dryer when filling it with grain. Always turn off and lock-out the electrical 
power supply to the High Voltage Cabinet before allowing anyone to work in the dryer.

MAN
When the grain fill switch is in the MAN position, the grain fill system is setup to run manually.  Setting the 
grain fill system to run manually means that the grain flow timer and the fill delay timer are not monitored 
and the level auger and the rotary (bin) level switch are the only components being utilized to fill the dryer.

Running the grain fill system manually means that as the rotary (bin) level switch does not sense grain level 
(the paddle is rotating), the level auger will run, your fill equipment will deliver grain to the dryer and the 
grain fill switch will illuminate.  Once the rotary (bin) level switch senses grain level (the paddle is no longer 
rotating), the level auger will stop running, your fill equipment will no longer be commanded to operate 
and the grain fill switch will no longer be illuminated.  As the dryer discharges grain and the level in the 
hopper begins to drop, the rotary (bin) level switch will no longer sense grain level (the paddle will start 
rotating again), the level auger and your fill equipment will start running again as well as illuminating the 
grain fill switch.  This process will continuously operate cycling the level auger and your fill equipment on/
off repeatedly because while running the grain fill system is in manual mode, the grain flow timer and the 
fill delay timer are not used; this is not a recommended way to operate the dryer.  Instead, fill your dryer 
for the first time in manual mode and switch it to automatic once you are ready to begin continuous flow 
operation.

Pinnacle Lite Remote Control Cabinet Grain Fill Switch and Light
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AUTO
When the grain fill switch is in the AUTO position, the grain fill system is setup to run automatically.  Setting 
the grain fill system to run automatically means that the grain flow timer and the fill delay timer are used in 
conjunction with the level auger and the rotary (bin) level switch to fill the dryer.

Running the grain fill system automatically means that as the rotary (bin) level switch does not sense grain 
level (the paddle is rotating) after the grain fill delay timer has elapsed, the level auger will run, your fill 
equipment will deliver grain to the dryer and the grain fill switch will illuminate.  Once the rotary (bin) 
level switch senses grain level (the paddle is no longer rotating), the level auger will stop running, your fill 
equipment will no longer be commanded to operate and the grain fill switch will no longer be illuminated.  
Once the level auger and your fill equipment stop running, both the fill delay timer and the grain flow timer 
will start.  The fill delay timer sets the time delay duration between when the rotary (bin) level switch senses 
grain level (the paddle is no longer rotating) and when the level auger and your fill equipment will begin 
running again.  Similarly, the grain flow timer begins to countdown once the rotary (bin) level switch senses 
grain level (the paddle is no longer rotating), however the grain flow timer is used to detect when the fill 
equipment is no longer able to provide grain to the dryer.  If after the level auger and your fill equipment 
stop running, the grain flow timer duration has been reached without the rotary (bin) level switch sensing 
grain level (the paddle is no longer rotating), the system will have encountered a grain flow fault and the 
dryer will be shutdown.

Setting the Timers
Both the fill delay and the grain flow timers are located in the Remote Cabinet.  The following explains the 
procedure for properly setting up your grain fill system.  Note that turning the grain fill switch to OFF and 
back to AUTO will reset the fill delay and grain flow timers.

1. Set the fill delay timer for the desired time, which is recommended to be 1-2 minutes (60-120 sec).  To 
set the timer, simply turn the dial clockwise or counter-clockwise as necessary.

2. Set the grain flow timer for the desired time, which is recommended to be 5-10 minutes.  To set the 
timer, set the arrows at the bottom of the timer face to X10 (times ten) and to M (minutes). It may be 
necessary to remove the timer from its socket to make this adjustment. Now turn the timer control 
knob to 1 (1x10) or 10 minutes.

3. Check the refill time a minimum of six times and calculate the average refill time.  Once the average 
grain refill time has been determined, set the grain flow timer equal to the average refill time plus 
5 minutes.  This will ensure that the dryer will not shutdown unless the average grain refill time has 
passed and an additional 5 minutes has elapsed without the grain level being reached.

Pinnacle Lite Remote Control Cabinet
Sub Panel

Fill Delay Timer

Grain Flow Timer
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Temperature Controller
The purpose of the temperature controller is to control the plenum temperature by adjusting the position 
of the fuel control valve by means of the control valve actuator (LPG & Natural Gas burners) or by cycling 
the burner to high/low fire (Fuel Oil burners).  Depending on the number of burners, this will determine the 
number of temperature controllers, with one installed per burner.

The temperature controller is located in the Burner Control Cabinet and displays the actual and set point 
temperature as well as indication of controller output and alarms.  Additionally, the temperature controllers 
are in continuous communication with the Pinnacle Lite control system and the actual temperature and 
setpoint temperature, as well as other parameters, can be viewed on the HMI touchscreen in the Plenums 
chapter.

Programs
The temperature controller is  pre-programmed from the Mathews Company facility with one of six different 
programs: Tower, Tower (metric), Profile, Profile (metric), Fuel Oil, and Fuel Oil (metric).  The program that 
is loaded on the controller establishes parameters that are specific to the type of machine the controller is 
installed on and determines the units of display (degrees Celsius or degrees Fahrenheit).  There are several 
parameters that are adjustable on the controller, however most of them are unused and the default values 
are left un-altered.  The parameters that are changed from the default values when the controllers are 
initially loaded with one of the six standard controller programs are shown in the table that follows.  These 
parameters should not ever need to be changed, however in the event that parameter adjustments are 
needed as directed by M-C service personnel, refer to the procedure in the Adjustments section to make 
program changes.

Alarm Lights

Adjustable Buttons

Actual Plenum Temperature

Set Point Value 

Temperature Controller
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Parameter Name Display Name Function Level

Program

Default Values Profile Profile (Metric) Fuel Oil
Fuel Oil 
(Metric)

Device inPt 5 nonE tCK tCK

Units unit 5 nonE F C F C

Low Limit Lo.SC 2 32 0 0

High Limit hi.SC 2 caries 240 116 240 116

Proportional bAnd 1 18 75 24 10 6

Integral int.t 1 5.0 1.5 0.5

Derivative der.T 1 25 0 1

Cycle Time CYC.t 1 20 0.1 0.0

Output 1 Type SP1.d 5 nonE Analog Relay

Output 2 Mode SP2.A 2 nonE dev Hi None

Output 2 Option SP2.b 2 nonE Latch None

Output 2 Setting SEt.2 1 0 40 23 40 23

Output 2 Band bnd.2 1 3.9 5.0 2.0 7.0 4.0

Output 3 Mode SP3.A A nonE dev Lo band

Output 3 Option SP3.b A nonE Hold Latch Hold

Output 3 Setting SEt.3 A 0 -40 -23 40 23

Address Addr C 0 varies** Varies**

Baud Rate bAud C 9600 19.2 19.2

**Note: The address number will correspond to the burner number on the machine, i.e. 1-8
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Adjustments
All parameters for the temperature controller can be adjusted when it is powered up and operational.  
While the controller is in the main operating mode, the display will show two numbers; the top number is 
the actual temperature detected by the thermocouple in the plenum, whereas the bottom number shows 
the current temperature setpoint.

To make adjustments to the temperature setpoint, follow the procedure as follows:
1. Press * and  to lower the temperature setpoint.

2. Press * and  to raise the temperature setpoint.

To make parameter adjustments, follow the procedure as follows:
1. Hold down and  simultaneously for 3 seconds.

2. Press or  separately to page through parameters.

3. When LEVL is displayed, press * and   or * and   to change level.

4. Press  or  to page through the parameters for that level.

5. Press * and   or * and  to change a parameter.

To reset the controller in an alarm condition, follow the procedure as follows:
1. Make sure the condition causing either the low temperature or high temperature alarm has been 

rectified.

2. Momentarily press  and  simultaneously for 3 seconds.

To automatically tune the PID loop of the controller, follow the procedure as follows:
1. Press  and  simultaneously for 3 seconds.

2. Press  or  until TUNE is displayed.

3. Press the * and   or * and until At.SP is displayed.

4. Press  and  simultaneously for 3 seconds.

5. You are now auto-tuning. Once TUNE disappears, auto-tuning is complete.

6. To abort auto-tune, press  and  simultaneously for 3 seconds.

7. Press  or  until the word TUNE is displayed.

8. Press the * and   or * and  until oFF is displayed.

9. Press  and  simultaneously for 3 seconds.

10. Auto-tuning is now disabled.
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Alarms
The temperature controller not only controls the temperature in the plenum, but it also provide low 
temperature and high temperature alarms.  When the plenum temperature drops below the low temperature 
setpoint or rises above the high temperature setpoint, an alarm condition will occur.  The low and high 
temperature setpoint parameters are established in the program loaded on the controller as explained in 
the Programs section.  If the low or high temperature alarms occur while the burner is lit, the controller 
will shutdown the dryer and a Type "C" alarm will be displayed on the Pinnacle Lite HMI touchscreen which 
is further explained in the Pinnacle Lite Controls Manual.  Similarly, if the low or high temperature alarms 
occur while the burner is not lit, no action is taken, however the Pinnacle Lite HMI touchscreen will display 
a Type "A" alarm.

Once an alarm condition occurs, the condition causing the alarm needs to be rectified then the controller can 
be reset as described in the Adjustments section.  Similarly, you can also reset the controller on the Pinnacle 
Lite HMI touchscreen as explained in the Pinnacle Lite Controls Manual.  As an alternative, the controller 
can also be reset by re-powering.  This is accomplished by momentarily pressing the corresponding air 
pressure light button and the high limit button (on the Remote Control Cabinet) simultaneously.

Low temperature alarms are non-latching which means that once the low temperature condition has been 
rectified, the controller will automatically reset itself.  High temperature alarms however are non-latching 
and not only will the condition causing the alarm need to be rectified, but the controller will need to be 
reset as previously described.

Normally the plenum temperature setpoint is substantially higher than the ambient temperature before 
the burner in the plenum is lit.  For example, if the ambient temperature is 65 deg F and the plenum 
temperature setpoint is 220 deg F, this would normally be considered a low temperature alarm condition, 
however one of the features of the controller is that it inhibits the low temperature alarm during the initial 
burner ramp-up in the plenum.  This means that you will not receive a low temperature alarm unless the 
temperature has gotten within the setpoint and dropped back down below the low temperature setpoint.  
This is a nice feature, however please note that although this low temperature alarm is inhibited on the 
first time the burner is lit, a burner shutdown/cooldown with a consecutive ramp back up will cause the low 
temperature alarm.  In order to avoid this condition, it is required to re-cycle the power to the controller 
which is done by momentarily pressing the corresponding air pressure light button and the high limit button 
(on the Remote Control Cabinet) simultaneously.
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Variable Frequency Drive (VFD)
The purpose of the variable frequency drive is to control the speed of the discharge metering rolls. The 
communication from the HMI to the PLC then correlates to the variable frequency drive. 

Drive Parameters Description ABB Factory Settings 230V /1 Φ In : 230V /3Φ Load

hsilgnEhsilgnEegaugnaL1099
9902 Applied Macro ABB BBAdradnatS  Standard
9904 Control Mode Scalar - ralacSqerF  - Freq
9905 Nominal Voltage 230 032V  V
9906 Nominal Current 4.7 9.2A  A
9907 Nominal Frequency 60 06zH  Hz
9908 Nominal Speed 1700 5571mpr  rpm

Start/Stop/Direction
1001 EXT1 1ID2,1IDsdnammoC
1002 EXT2 Commands NOT 1IDLES

drawroFtseuqeRnoitceriD3001
Reference Select

1102 EXT1/EXT2 2ID1TXEtceleS
1103 Ref. 1 1IA1IAtceleS
1104 Ref. 1 MIN 0 5zH  Hz
1105 Ref. 1 MAX 60 06zH  Hz
1106 Ref. 2 dapyeK2IAtceleS  (NC)
1107 Ref. 2 %0%0NIM
1108 Ref. 2 %001%001XAM

Constant Speeds
1201 Const. Speed TON4,3IDtceleS  SEL

Relay Outputs
1401 Relay Output 1 Fault(- tluaF)1  (-1)

Analog Outputs
1501 AO1 Content Sel. Output .txE.qerF  Ref. 1

System Controls
1601 Run Enable NOT 3IDLES

Limits
2003 Max Current 8.5 4.3A  A
2007 Min Frequency 0 5zH  Hz
2008 Max Frequency 60 06zH  Hz

Start/Stop
2102 Stop pmaRtsaoCnoitcnuF
2110 Torque Boost %002%001tnerruC

Accel/Decel
2202 Accel Time 1 5 5ces  sec
2203 Decel Time 1 5 5ces  sec

Panel Display
3415 Signal 3 1IDeuqroTsretemaraP -5

* Dipswitches  must both be set to ON for SIEMENS S7-1200!
** If programmed by hand, upload to panel, then download full set to drive.
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Changing Variable Frequency Drive Parameters
DIRECTION OF THE MOTOR ROTATION

Check the direction of the motor rotation.

• If the drive is in remote control (REM shown on
the left), switch to local control by pressing .

• To go to the Main menu, press  if the
bottom line shows OUTPUT; otherwise press

 repeatedly until you see MENU at the 
bottom.

• Press keys /  until you see “rEF” and 
press .

• Increase the frequency reference from zero to
a small value with key . 

• Press  to start the motor.
• Check that the actual direction of the motor is

the same as indicated on the display (FWD
means forward and REV reverse).

• Press  to stop the motor.

To change the direction of the motor rotation:

LOC
REM

LOC
Hz

SET FWD
xxx.

forward 
direction

reverse
direction

• Invert the phases by changing the value of
parameter 9914 to the opposite, ie from 0 (NO)
to 1 (YES), or vice versa.

• Verify your work by applying input power and
repeating the check as described above.

LOC

PAR FWD
9914

SPEED LIMITS AND ACCELERATION/DECELERATION TIMES
Set the minimum speed (parameter 2001).

 

Set the maximum speed (parameter 2002).

Set the acceleration time 1 (parameter 2202).
Note: Set also acceleration time 2 (parameter 
2205) if two acceleration times will be used in the 
application.
Set the deceleration time 1 (parameter 2203).
Note: Set also deceleration time 2 (parameter 
2206) if two deceleration times will be used in the 
application.

LOC

PAR FWD
2001 

LOC

PAR FWD
2002 

LOC

PAR FWD
2202 

LOC

PAR FWD
2203 

Speed Limits and Acceleration/Deceleration Times
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Venturi Burner (LPG & NG only)
The Venturi Burner is a Mathews Company proprietary design that effectively mixes process air and fuel for 
safe and efficient combustion thereby delivering heat to the process air used to dry the grain.  In order to 
ensure that the combustion process is at its peak efficiency, there are adjustments that can be made to not 
only adjust the air-fuel ratio (primary air), but also adjustments that change the overall shape and size of 
the flame (secondary air) to ensure adequate flame sensing.  

The primary air adjustment controls the air-fuel mixture to provide a clean and efficient flame. The 
adjustment is similar to the air adjustment on a burner in a gas furnace or stove. 

The secondary air adjustment controls the flame pattern. Too much secondary air will keep the flame small 
and confined. It will also cause the flame to be blown off of the flame sensor, interrupting the flame sensing 
circuit resulting in gas solenoid valve chatter, or it may keep the burner from lighting.

If the primary and secondary air adjustments have been misadjusted and it is not possible to get acceptable 
results, time can be saved by shutting down the burner and restoring the burner back to its original default 
setting.  To do this, close the primary air adjustment all the way by loosening the locking bolt touching the 
center shaft, then turn the primary air adjuster pipe clockwise.  If the primary air adjuster pipe turns hard, 
loosen the four bolts in the corners of the square plate and shift the plate until the air adjuster pipe turns 
freely. Once complete, tighten the four bolts back into place.

Close the secondary air adjustment by loosening the locknuts on the secondary air adjustment rod. Push 
the secondary air adjustment rod in all the way and pulling it back approximately 3/8" (9.5mm).

Primary Air 
If the flame appears very yellow or orange in color, open the primary air to provide more. If the flame is 
light blue in color with no yellow or orange at all, then close the primary air slightly until there is just a trace 
amount of yellow or orange at the tips of the flame.  If you are using LPG as your fuel source, allow 5-10 
minutes for it to properly vaporize before changing the adjustment.

To adjust the primary air, loosen the locking bolt and turn the primary air adjuster pipe clockwise to decrease 
the amount of airflow and counterclockwise to increase the amount of airflow. The flame can be viewed 
through the window or through the view lens in the rear door as the adjustment is made.  When the 
adjustment is finished, re-tighten the locking bolt. 

Primary Air

Secondary Air
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Secondary Air 
If the flame is unstable and fluctuates greatly, open the secondary air adjustment slightly. This condition 
may cause the solenoid valves to chatter. If the flame is confined in a small area and is blowing past the 
remote sensor and electrode, close the secondary adjustment slightly.

To adjust the secondary air, loosen the locknuts and push the secondary air adjustment rod in to decrease 
the amount of air. The flame can be viewed through the window as the adjustment is being made. Tighten 
the locknuts carefully so that the adjustment does not change.

Operational Procedures
The following operational procedures provide a step-by-step guide to starting-up and shutting-down you 
dryer.  These procedures should be followed and used in conjunction with the Pinnacle Lite Controls Manual 
for HMI touchscreen adjustments.

First Time Start-Up
This start-up procedure assumes that the dryer has not recently been in operation and is not full of grain.  
For a repeated daily start-up, see the Daily Start-Up procedure portion of this section of the manual.

1. Adjust the high limit switch setpoint to approximately 40 deg F above the desired plenum temperature 
as explained in the High Limit portion of this section of the manual..  This should be done for all 
plenum high limit switches.

2. Set the grain fill delay timer and the grain flow timer as explained in the Grain Fill System portion of 
this section of the manual.

3. Turn the main disconnect located on the High Voltage Cabinet(s) to the on position.

4. On the Remote Control Cabinet, turn the momentary spring-loaded Control Power switch to the START 
position and release to the ON position. The Control Power light should illuminate.

• (Applies only to Oil Fire dryer models if not applicable continue to the next step.)Check to make sure 
that the fuel pump is primed and has proper pressure for operation. Normal operating pressure should 
be 10 – 20 psig as indicated on the gauge at the pump. Refer to pages 8 & 9 of the  Riello manual.

5. On the Remote Control Cabinet, turn one of the momentary spring-loaded Fan switches to the START 
position and release to the ON position.  The fan should start immediately and the switch should 
illuminate.  Repeat this procedure for all of the fans, allowing time for each fan to get up to speed 
before starting the next.

6. On the Remote Control Cabinet, turn the Grain Fill switch to the MAN position and allow the dryer to 
fill completely.  The level auger should start immediately, the switch should illuminate and your grain 
fill equipment should be commended to deliver grain to the dryer. 

7. Once the dryer is full of grain, adjust each of the air pressure switches so the air pressure light illuminates 
as explained in the Air Pressure Switch portion of this section of the manual.

8. Set the plenum temperature setpoints for each plenum.  You may refer to the table that follows 
for suggested drying temperatures based on model number and grain type.  Setting the plenum 
temperature controllers can be done on the temperature controller directly located in the burner 
control box as explained in the Temperature Controller potion of this section of the manual or it can 
be done on the HMI touchscreen as explained in the Pinnacle Lite Controls Manual.  

• (Applies only to Oil Fire dryer models if not applicable continue to the next step.) Allow the fans to 
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run for approximately 2 minutes to allow the Riello burner control to complete an orderly shut down. 
When the burner reset light illuminates turn the ignition switch to the reset position momentarily to 
reset the burner.

• Turn the ignition switch to the on position to start the Riello burner firing sequence; this should take 
approximately 36 seconds. For more information see page 14 of the Riello burner manual.

• As the plenum comes up to temperature and stabilizes the temperature controller will activate and 
deactivate high fire based on the deviation from setpoint. Refer to page 12 of the Riello manual for 
more information.

Note: For a complete startup and shutdown procedure relating to the Riello burner see the appendix of 
this manual

9. Open all manual gas supply valves so that fuel is free to flow to the burner once the gas valves controlled 
by the ignition system are opened.

10. On the Remote Control Cabinet, turn the ignition switch to the ON or the LO or HI position and after a 
15 second delay, the Ignition switch will be illuminated and the burner will be lit.

11. Allow the dryer to warm up and dry the initial load of grain as a batch operation or be prepared to 
cycle the first batch back into the wet bin so that it may be processed through the dryer again on a 
continuous flow basis.

12. On the Remote Control Cabinet, turn the Grain Fill switch to the AUTO position.  The grain fill system 
will now operate automatically as outlined in the Grain Fill System portion of this section of the manual.

13. Refer to the Pinnacle Lite Controls Manual for the requirements prior to starting the dryer's discharge.  
At a minimum, set the discharge mode to Manual on the HMI touchscreen and set the discharge speed 
setpoint (%) in accordance with the table that follows.

14. On the Remote Control Cabinet, turn the momentary spring-loaded Takeaway switch to the START 
position and release to the ON position. The discharge auger or conveyor (if equipped) should start 
immediately, the switch should illuminate and your takeaway equipment should start running.  On the 
Remote Control Cabinet, turn the Metering switch to the ON position. The metering rolls should start 
immediately and the switch should illuminate.  The dryer is now discharging grain and the discharge 
rate will be established by the Pinnacle Lite Control System.  Refer to the Pinnacle Lite Controls Manual 
for more information.

Daily Shut-Down
This shutdown procedure assumes that the dryer will be put back into operation within 24-48 hours.  If the 
grain drying operation will not resume within 24-48 hours, it is suggested that the dryer be emptied and the 
grain placed back into the appropriate storage.  Grain dryers are not designed to be grain storage devices.  
Once all the grain has been dried, it needs to be emptied from the dryer and stored appropriately.  Grain 
stored in a dryer for more than one week may cause damage to the machine.  For an end-of season shut-
down procedure, see the End-of-Season Shut Down portion of this section of the manual.

1. On the Remote Control Cabinet, turn the Metering switch and the Takeaway switch to the OFF position.  
Both switches should no longer be illuminated,  the metering rolls and discharge auger or conveyor (if 
equipped) as well as your takeaway equipment should be stopped.

2. On the Remote Control Cabinet, turn the Grain Fill switch to the OFF position.  The grain fill system will 
now be shutdown and your fill equipment will no longer be commanded to run.

3. Close the manual hand valves supplying fuel to the dryer.  This will ensure the burners will run until all 
of the fuel in the line has been cleared out.  Once the burner is extinguished, turn the ignition switch 
to the OFF position on the Remote Control Cabinet.
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Daily Start-Up
This start-up procedure assumes that the dryer has recently been in operation and is full of grain.  For a first 
time start-up, see the Daily Start-Up procedure portion of this section of the manual.

1. Turn the main disconnect located on the High Voltage Cabinet(s) to the on position.

2. On the Remote Control Cabinet, turn the momentary spring-loaded Control Power switch to the START 
position and release to the ON position. The Control Power light should illuminate.

3. On the Remote Control Cabinet, turn one of the momentary spring-loaded Fan switches to the START 
position and release to the ON position.  The fan should start immediately and the switch should 
illuminate.  Repeat this procedure for all of the fans, allowing time for each fan to get up to speed 
before starting the next.

4. Verify the plenum temperature setpoints for each plenum.  You may refer to the table that follows 
for suggested drying temperatures based on model number nad grain type.  Setting the plenum 
temperature controllers can be done on the temperature controller directly located in the burner 
control box as explained in the Temperature Controller potion of this section of the manual or it can 
be done on the HMI touchscreen as explained in the Pinnacle Lite Controls Manual. 

5. Open all manual gas supply valves so that fuel is free to flow to the burner once the gas valves controlled 
by the ignition system are opened.

6. On the Remote Control Cabinet, turn the ignition switch to the ON or the LO or HI position and after a 
15 second delay, the Ignition switch will be illuminated and the burner will be lit.

7. On the Remote Control Cabinet, turn the Grain Fill switch to the AUTO position.  The grain fill system 
will now operate automatically as outlined in the Grain Fill System portion of this section of the manual.

8. Refer to the Pinnacle Lite Controls Manual for the requirements prior to starting the dryer's discharge.  
At a minimum, set the discharge mode to Manual on the HMI touchscreen and set the discharge speed 
setpoint (%) in accordance with the table that follows.

9. On the Remote Control Cabinet, turn the momentary spring-loaded Takeaway switch to the START 
position and release to the ON position. The discharge auger or conveyor (if equipped) should start 
immediately, the switch should illuminate and your takeaway equipment should start running.  On the 
Remote Control Cabinet, turn the Metering switch to the ON position. The metering rolls should start 
immediately and the switch should illuminate.  The dryer is now discharging grain and the discharge 
rate will be established by the Pinnacle Lite Control System.  Refer to the Pinnacle Lite Controls Manual 
for more information.

End-of-Season Shut-Down
This shutdown procedure assumes that the dryer will not be put back into operation for an extended period 
of time and that all of the grain in the dryer will be dried and then subsequently emptied.

1. When the last of the grain to be dried has been put into the dryer, turn the Metering switch and 
the Takeaway switch to the OFF position on the Remote Control Cabinet.  Both switches should no 
longer be illuminated,  the metering rolls and discharge auger or conveyor (if equipped) as well as your 
takeaway equipment should be stopped.  

2. Dry the remaining grain for approximately six minutes per point of moisture to be removed.

3. Close the manual hand valves supplying fuel to the dryer.  This will ensure the burners will run until all 
of the fuel in the line has been cleared out.  Once the burner is extinguished, turn the ignition switch 
to the OFF position on the Remote Control Cabinet.
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4. Let the fans continue to run for at least 15-20 minutes to cool the grain in the dryer.  Once the grain 
has been cooled down, shutoff the fans by turning the momentary spring-loaded Fan switches to the 
OFF position.

5. Set the discharge mode to Manual on the HMI touchscreen and set the discharge speed setpoint (%) 
as high as your takeaway system will allow.

6. On the Remote Control Cabinet, turn the momentary spring-loaded Takeaway switch to the START 
position and release to the ON position. The discharge auger or conveyor (if equipped) should start 
immediately, the switch should illuminate and your takeaway equipment should start running.  On the 
Remote Control Cabinet, turn the Metering switch to the ON position. The metering rolls should start 
immediately and the switch should illuminate.  The dryer is now discharging grain and the discharge 
rate will be established by the Pinnacle Lite Control System.  Refer to the Pinnacle Lite Controls Manual 
for more information.

7. Allow the grain to be completely emptied from the dryer.

8. On the Remote Control Cabinet, turn the momentary spring-loaded Control Power switch to the OFF 
position. The Control Power light should no longer be  illuminated.

9. Turn the main disconnect located on the High Voltage Cabinet(s) to the off position.

10. Refer to the Maintenance section of this manual for additional information on preparing your dryer for 
an extended shutdown.
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Suggested Plenum Temperatures
Bellow are suggested plenum drying temperatures for a variety of grain types. These numbers represent 
the temperature that the burner will be putting out into the heating chamber. 

Plenum Drying Temperature

Corn Sorghum & Wheat
Canola, Rape, Sunflower Oats, 

Barley, Soybeans

Model Number Plenum Number deg F deg C deg F deg C deg F deg C

L1250-L1350
Top #2 230 110 170 77 140 60

Bottom #1 Cool or 180 Cool or 82 Cool or 150 Cool or 66 Cool or 130 Cool or 54

L2550-L2650

Top #3 235 113 180 82 140 60

Mid #2 225 109 160 71 130 54

Bottom #1 Cool or 200 Cool or 93 Cool or 150 Cool or 66 Cool or 120 Cool or 49

L2700-L3100

Top #4 235 113 180 82 140 60

Mid #3 225 109 170 77 130 54

Mid #2 200 93 160 71 120 49

Bottom #1 Cool or 180 Cool or 82 Cool or 150 Cool or 66 Cool or 120 Cool or 49

L3105-L4145

Top #6 240 116 180 82 140 60

Mid #5 235 113 170 77 140 60

Mid #4 225 109 160 71 130 54

Mid #3 210 99 150 66 130 54

MId #2 Cool or 200 Cool or 93 Cool or 150 Cool or 66 Cool or 120 Cool or 49

Bottom #1 Cool or 180 Cool or 82 Cool or 150 Cool or 66 Cool or 120 Cool or 49

L5175

Top #7 240 116 180 82 140 60

Mid #6 235 113 170 77 140 60

Mid #5 225 109 170 77 130 54

Mid #4 215 102 160 71 130 54

Mid #3 210 99 150 66 130 54

Mid #2 Cool or 200 Cool or 93 Cool or 150 Cool or 66 Cool or 120 Cool or 49

Bottom #1 Cool or 180 Cool or 82 Cool or 150 Cool or 66 Cool or 120 Cool or 49

L6205

Top #8 240 116 180 82 140 60

Mid #7 235 113 170 77 140 60

Mid #6 230 111 170 77 130 54

Mid #5 225 109 170 77 130 54

Mid #4 215 102 160 71 130 54

Mid #3 210 99 150 66 130 54

Mid #2 Cool or 200 Cool or 93 Cool or 150 Cool or 66 Cool or 120 Cool or 49

Bottom #1 Cool or 180 Cool or 82 Cool or 150 Cool or 66 Cool or 120 Cool or 49
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Suggested Discharge Rate
Below are suggested discharge rate when drying at a variety of moisture levels. These numbers represent 
the speed on how fast or slow the dryer unloads the grain. 

All Heat Heat + Cool

20%-15% Moisture 25%-15% Moisture 20%-15% Moisture 25%-15% Moisture

bu/hr tonnes/hr speed bu/hr tonnes/hr speed bu/hr tonnes/hr speed bu/hr tonnes/hr speed

L1250 725 16.9 69% 500 11.6 45% 430 10.0 37% 280 6.5 21%

L1350 1,080 25.2 46% 730 17.0 28% 630 14.7 23% 410 9.6 12%

L2550 1,690 39.4 77% 1,040 24.2 44% 1,010 23.5 42% 645 15.0 24%

L2650 1,895 44.1 87% 1,170 27.3 50% 1,130 26.3 48% 735 17.1 28%

L2700 2,040 47.5 95% 1,270 29.6 56% 1,230 28.7 54% 800 18.6 32%

L3100 2,350 54.7 51% 1,490 34.7 29% 1,700 39.6 34% 1,100 25.6 19%

L3105 3,020 70.3 68% 1,595 37.2 32% 1,900 44.3 39% 1,250 29.1 23%

L4145 3,700 86.2 85% 1,670 38.9 33% 2,300 53.6 49% 1,350 31.4 25%

L5175 4,200 97.8 98% 2,080 48.4 44% 2,925 68.1 65% 1,750 40.8 35%

L6205* 5,040 117.2 100% 2,500 58.1 55% 3,660 85.1 84% 2,190 50.9 47%

*Note: May need to run at lower plenum temperatures for low moisture removal when drying in all heat.
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5Section

Maintenance
Overview
This section of the manual will explain the factory recommended maintenance and cleaning requirements 
to keep your Mathews Company grain dryer running efficiently.  Failure to follow or comply with these 
recommendations will impact dryer performance and may limit or void your warranty.

Pre-Season Checks
The following pre-season checks are intended to prepare your dryer for operation and bring any issues that 
may be present to your attention.  Performing these check no later than 1-2 months before you intend to 
use the machine is recommended so that proper service can be performed and/or replacement parts can 
be ready before the harvest season begins.

Grain Fill & Discharge System 
The following procedure will guide you through the grain fill and discharge system pre-season check.  If the 
results of any of the following procedures are not consistent with what you should observe, service and/
or replacement parts may be required.  Contact your dealer or refer to the Troubleshooting section of this 
manual for more information.

1. Place all of the switches on the Remote Control Cabinet to the OFF position. Turn all of the circuit 
breakers in the bottom cabinet on. Turn the electric power supply to the dryer on. 

2. On the Remote Control Cabinet, turn the momentary spring-loaded Control Power switch to the START 
position and release to the ON position. The Control Power light should illuminate.

3. On the Remote Control Cabinet, turn the Grain Fill switch to the MAN position. The level auger should 
start immediately and the switch should illuminate.

4. On the Remote Control Cabinet, turn the momentary spring-loaded Takeaway switch to the START 
position and release to the ON position. The discharge auger or conveyor (if equipped) should start 
immediately and the switch should illuminate.

5. On the Remote Control Cabinet, turn the Metering switch to the ON position. The metering rolls should 
start immediately and the switch should illuminate.

Belt Adjustment
All belts will eventually seat themselves in the pulley grooves and the tension may have to be re-adjusted. 
If the belts squeal when the motor starts, they are not tight enough.  Never apply belt dressing as this will 
damage the belt and cause early belt failure.

Discharge Auger Belt
To adjust the belt tension on the discharge auger, loosen the unload auger motor mounting locknuts. Turn 
the locknut on the J-bolt to adjust the tension.

Level Auger Belt
Adjust the belt tension for the level auger by loosening the locknuts and raising the motor mount plate 
evenly with the four adjusting nuts, and then tighten the locknuts.
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Fans & Burners 
The following procedure will guide you through the fan and burner system pre-season check.  Perform 
this procedure for all fans and burners installed on the machine.  If the results of any of the following 
procedures are not consistent with what you should observe, service and/or replacement parts may be 
required.  Contact your dealer or refer to the Troubleshooting section of this manual for more information.

1. Turn all switches on the Remote Control Cabinet to the off position and turn the electric power supply 
to the dryer off.

2. Close the burner gas manifold hand valve for each burner (handle 90° relative to the piping).

3. In order to test the burners without grain in the dryer, the air pressure switch will need to be jumpered.  
To do this, place a jumper wire with an alligator clip between the terminal of the fan start switch and 
the air pressure light terminal with the yellow wire of the burner being tested. Both the switch and 
light are located on the inside of the Remote Cabinet door.

This is only a temporary procedure for checking the burner. Under normal operation, never operate the dryer 
with the air pressure switches disconnected or bypassed. This safety air pressure switch is for your protection 
and the protection of the dryer.

4. Open all manual gas supply valves so that fuel is free to flow to the burner once the gas valves controlled 
by the ignition system are opened.

5. Turn the electric power supply to the dryer on. 

6. On the Remote Control Cabinet, turn the momentary spring-loaded Control Power switch to the START 
position and release to the ON position. The Control Power light should illuminate.

7. On the Remote Control Cabinet, turn the momentary spring-loaded Fan switch to the START position 
and release to the ON position.  The fan should start immediately, the switch should illuminate, and 
the air pressure light should illuminate.

8. Open the manual gas valve 1/4 of the way open to control the fuel flow to the burner once it has been 
lit.

9. Turn the ignition switch to the LO position and after a 15 second delay, the Ignition switch will be 
illuminated and the burner will be lit.

10. Let the burner run for at least two minutes to verify that it is properly operating.
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Lubrication
Maintaining proper lubrication of all moving components of your dryer is key to its efficient and safe 
operation.  The following table below outlines all recommended lubrication.  Note that some of the items 
may not be applicable based on configured options, model or accessories.

Item Lubrication Required Interval

50:1 Gearbox Oil Level Fill 1/4" over gear with SAE 90 gear lubricant Maintain proper level. Check every 100 hours

50:1 Gearbox Grease Fitting Uses (5) strokes of gun grease At the beginning and end of the season.

Universal Joints Use (1) strokes of gun grease Every 50 hours of operation.

Motors Lubricate with SR-2 (Chevron) grease or 
equivalent Prior to operation and at the end of the season.

Motor Bearings Use Exxon Corp-Plyres-em producto or Chevron, 
Inc-SRI#2. Grease should be lithium based. At the beginning and the end of the season. 

Centrifugal Fan Bearings

Use only #2 consitency lithium based grease with 
high quality mineral oil with rust and oxidation 

inhibitor. Use Shell Alvania #2 Mobil Mobilux #2 or 
Texaco Multfak #2

At the beginning of the season and every 100 
hours until the end of the season. 

Unload Auger Bearings SHell Avania #2, Mobil Mobilux #2 or Texaco 
Multifak #2

Grease every 100 hours, unless extremely dirty 
conditions, once daily / weekly.

Metering Roll Bearings Use grade #2 mineral oil lithium or lithium 
complex base grease.

At the beginning and the end of the season. 
Internal bearings are brass and do not need 

lubrication. 

Seasonal Cleaning
During the course of the drying season, it is important to keep the dryer operating at its peak efficiency by 
performing periodic maintenance and cleaning of the equipment.  When the screens of a dryer are clean, 
the air moves freely through the grain walls.  As debris builds up inside the dryer, this can result in the 
combustion of debris which may lead to a fire.  As such, cleaning of the grain dryer should be performed 
on a daily basis.  Try to keep the surroundings of the dryer clean at all times to prevent breeding grounds 
for insects and other pests.
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The recommended method for cleaning the dryer is air or water, preferably from a compressed-air source 
or even a vacuum, however, using a non-metallic brush or broom also works. Be aware that if using water 
to clean the dryer, the combination of water and residue can form a paste, making the surfaces sticky and 
more difficult to remove.  

Outer Screens 
The outer screens of the dryer need to be kept as clean as possible for safety and performance reasons.  
The perforation of the screens allow heated air, saturated with moisture from the grain, to exit to the 
atmosphere. This process also creates a damp environment on the outside of the screens, creating a buildup 
of fines and dust which reduces air flow resulting in a decrease of capacity and higher cost of drying.

Cleaning of the outer screens can be done during the drying process, but it may temporarily affect the 
discharge capacity if water is used. The preferred way to clean is to brush down the screens while grain is 
being dried as this will help push material out of the perforations in the screens. The discharge rate should 
increase after cleaning of the dryer because more surface area is now being exposed to the heated air 
passing through the grain columns. 

Inner Screens 
The procedure for cleaning the inner screens is similar to that of cleaning the outer screens.  When cleaning 
the inside of the dryer, the use of a protective breathing mask is recommended.  Using a non-metallic brush 
or broom, sweep the inner screens and channel rings going from top to bottom.  Check the burner to make 
sure the wires look good and the burner is clean of debris.  Sweep the plenum floors and remove any debris.

Post-Season Maintenance
After the drying season, the following steps are recommended to put your dryer into a condition suitable 
for an extended period of non-operational time.

1. Disconnect all power and turn off the gas supply.

2. Perform one final cleaning of the dryer inside and out as previously explained in the Seasonal Cleaning 
section of the manual.  Use a power washer on the outer screens if dirt has filled the perforations on 
the screens.

3. Open the plenum access doors and sweep out all foreign material.

4. Visually inspect all bearings to see if there is indication of one in need of replacement.  Inspect the 
drive belts and chains and note if any are in need of replacement or lubrication.

5. Grease all fan motor bearings and fan bearings as recommended in the Lubrication section of the 
manual.

6. Use a vacuum cleaner to remove any dirt from the control cabinet.
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6Section

Troubleshooting
The Troubleshooting section will help with diagnosing your dryer in case of a dryer shut down. This section 
will explain situations that you may run into and will help you come up with a resolution to get your dryer 
back to operation. 

Diagnosing a Dryer Shutdown
The safety of your dryer is in the hands of the safety circuit. These are a series of components that are tied 
together. If one fails the system will shutdown insuring the safety of your grain dryer. 

Safety Circuit Overview
The contacts for incoming hot and neutral are found in the High Voltage cabinet.

The 120 volt input power to the dryer circuit for dryer controls comes from the bottom side of the transformer 
and runs to the top of the 8 amp mini-breaker. This breaker should be turned off and the voltage should be 
checked before turning the mini-breaker on. If the voltage reads anything outside of 125-volts, the supply 
voltage needs to be checked before powering on the mini-breaker.

Next to the mini breaker is a neutral block, which feeds all neutrals throughout the entire dryer. This neutral 
is connected to the neutral from the secondary side of the transformer that is standard equipment.

The incoming neutral line is connected to TB5 (white wire) and the hot line is on TB33 (after circuit breaker). 
The incoming 120-volt supply is an 8 amp mini-breaker.

Using a volt meter, hook one lead to TB5 and set the meter to AC voltage (sign wave or “V”)

• Start by opening the Remote Cabinet and place a jumper wire between TB33 and TB34. This will by 
pass the door switch on the Remote Cabinet and help with the process of diagnosing the problem. This 
is just a temporary jumper wire and should be removed once problem is resolved. 

• In the Remote Cabinet place the second lead on TB33. If 110 or 120-volts show on the meter, then the 
mini-breaker is good if no voltage appears on the meter, then the mini breaker is tripped or off. 

• In the Remote Cabinet place the second lead on TB53. Turn the power switch to the ON position. If it 
shows 120-volts, then move to the next step. If no voltage is read on the meter, then there is a problem 
with the power on or the safety interlock switch on the remote cabinet door.

• In the High Voltage Cabinet place the second lead on TB53. Turn the power switch to the ON position. 
If it shows 120-volts, then move to the next step. If no voltage is read on the meter, then there is a 
problem with the power on or the safety interlock switch on the remote cabinet door.

• In the High Voltage Cabinet place second lead on TB19, if it shows 120-volts, move to the next step. If 
there is no voltage on the meter, reset all manual motor protectors as the AC drive unit may have went 
into fault. To reset the AC drive, turn off the mini breaker for the drive. Wait until the AC drive unit 
screen goes blank. Restore the mini-breaker to the ON position and the drive will restart automatically. 

• In the High Voltage Cabinet place the second lead on TBC5, if it shows 120-volts then move onto the 
next step. If there is no voltage on the meter, then the jumper from C5 to C6 has become disconnected. 
If the end-user has pulled the jumper and installed take away and fill equipment into the safety circuit, 
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check to see if the customer’s remote starter equipment needs to be reset. 
• In the High Voltage Cabinet place the second lead on TBC6, if it shows 120-volts then move onto the 

next step. If there is no voltage on the meter, then the jumper from C5 to C6 has become disconnected. 
If the end-user has pulled the jumper and installed take away and fill equipment into the safety circuit, 
check to see if the customer’s remote starter equipment needs to be reset. 

• In the High Voltage Cabinet place the second lead on TB22, if it shows 120-volts then move onto the 
next step. If there is no voltage on the meter, then check connection between TBC6 and TB22.

• In the High Voltage Cabinet place the second lead on TB25, if it shows 120-volts, move onto the next 
step. If there is no voltage on the meter, then the whisker switch on the dump door has tripped. Check 
the customer’s takeaway system.  

• In the High Voltage Cabinet place the second lead on TB257(if equipped with plenum door switch(es)), 
if it shows 120-volts then move onto the next step. If there is no voltage on the meter, then one of 
the plenum door switches is open. Check to see if the plenum doors are tightly shut or if the switch is 
mis-adjusted. 

• Place the second lead on TB20, if it shows 120-volts, move onto the next step. If there is no voltage on 
the meter, then the first high limit has tripped it must be manually reset on the high limit itself. 

• Continue to check the other high limits by following the process above and check TB28 (Burner #2) 
TB283 (Burner #3) TB248 (Burner #4) TB285 (Burner #5) TB286 (Burner #6) TB287 (Burner #7).

• In the High Voltage Cabinet place the second lead on TB10, if it shows 120-volts, move onto the next 
step. If there is no voltage on the meter, check the connection between TB20 and TB10.

• In the High Voltage Cabinet place the second lead on TB23, if it shows 120-volts move onto the next 
step. If there is no voltage on the meter, then the linear limits if equipped have overheated and must 
be checked. When linear limits overheat (218°F), they will automatically reset when the temperature 
drops below 218°F. If they do not reset, they will need to be replaced. These can be checked by 
powering off and running continuity test through each linear limit module. 

• In the High Voltage Cabinet place the second lead on TB24; if it shows 120-volts, the safety circuit 
is completed. If there is no voltage on the meter, then there is a problem with the main relay, 0-60 
minute timer, or the relay/timer board. There is a DC rectifier on the side of the board if this goes bad 
then the board has seen a spike in voltage and needs to be replaced. 

• TB24 is the main supply distribution point that will feed voltage to the fill circuit, fan/burner circuit, 
and discharge circuit. These three circuits are all independently powered up.
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Safety Circuit Schematic 
The safety circuit below will help you diagnose a dryer shut down. This is used to help diagnose the main 
components on your Mathews Company grain dryer that are linked in a series to insure safety. 

20
15

 P
RO

FI
LE

 S
ER

IE
S 

- 
EL

EC
TR

IC
AL

 S
AF

ET
Y 

CI
RC

U
IT

 S
CH

EM
AT

IC
 -

 (
PI

N
N

AC
LE

 L
IT

E)



Legacy Series Operations Manual

DOC-L01-02156.4    Troubleshooting

Customer Interface
Customer connections are for remote equipment, and are used to interface the grain dryer with your fill 
and takeaway equipment. The grain dryer does not supply power for these interfaces. An auxiliary power 
source should be used to power your equipment. 

Customer Connections
• C1-C2 = remote fill equipment
• C3-C4 = remote discharge equipment 
• C5-C6 = dryer safety circuits for remote starters

C1-C2. C1 and C2 are a dry set of contacts that close when the dryer fill cycle begins. When this closes, the 
dryer will start the customer’s equipment.

C3-C4 C3 and C4 are a dry set of contacts that close when the dryer discharge system begins. When this 
closes, the dryer will start the customer’s equipment. 

C5-C6 is part of the dryer safety circuit and carries 120 volts as long as the dryer power switch is in the ON 
position. The dryer is delivered with a jumper across C5 and C6 to allow complete testing of the safety circuit. 
The jumper can be removed and the two wires that run from C5 and C6 can be connected to external motor 
starter overloads that will be engaged when the dryer is running. Remember that the dryer is providing 
power from C5 to C6 and must be tied to a dry set of contacts on the customers equipment. 

Temperature Controller
If in case you run into a problem with the temperature controller this section will help diagnose the situation. 

Always Overshoots the Setpoint Temperature
If the temperature is consistently overshooting the set point and tripping the alarm on the controller, 
adjustments to the controller are necessary.

• Press the up and down arrows 3 second till tune is displayed.
• Press the up arrow once till bAnd is displayed.
• Increasing the proportional band will help with overshoot.
• Hit the up arrow 3 more times until dAC is displayed. The derivative approach control works in 

conjunction with the proportional band to control overshoot.
• It must also be noted that increasing the dAC will additionally help with overshoot.

The three components for controlling overshoot are gas pressure, proportional band, and derivative ap-
proach control. 

Unable to Reach Setpoint Temperature
If the setpoint cannot be achieved, even when the valve is 100% open, there is not enough gas pressure to 
obtain the selected plenum temperature. Adjust the pressure to obtain proper temperature. The controller 
will start to control the opening of the valve. The closer to the set point, the more the controller will shut 
the valve until the desired temperature is reached.
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Plenum Temperature Will Not Hold Satisfactorily
• Adjust the gas pressure (Lower for Overshoot : Higher for Low Temp).
• Loosen the linkage on the arm connecting the modutrol motor and the proportional value.
• Then attempt to move the shaft on the butterfly valve to see if the valve is in working order.
• Attempt to tune at the set point.

Plenum Temperature must be close to the setpoint to start this function

• Press both arrow keys simultaneously and hold down for 3 seconds. Display will show tune off.
• Press arrow up until display reads bAnd-[number]
• Press * and arrow until number is twenty (20).
• Press down arrow until display reads tune off. Press * and up arrow until display shows tune –At.SP.
• Hold down both arrows for three seconds for the auto tuning function.

If in danger of becoming “lost in program mode,” press the and together for 3 seconds to return to dis-
play mode, check the adjustments above and try again.
When in program mode, after 60 seconds of key inactivity, the display will revert to either inPt: none or, if 
the initial configuration has been completed, the measured value. Any setting already completed will be 
retained. To inhibit automatic program exit select ProG StAY in level 4.

Controller Fault Codes
(-AL-) This indicates that both the high and low plenum temperature conditions shutdown the dryer. You 
can reset the controller by either holding the High Limit, and Air Pressure button in the Remote cabinet. You 
can also do this directly on the Temperature controller by holding the two outside buttons. 

(iNPT- FAiL) If these two words will flash back and forth. This condition is an invalid plenum chamber 
temperature signal back to the Temperature Controller. Check the temperature input device wires to 
Temperature Controller. This could also mean that that the Plenum RTD has gone bad and needs to be 
replaced. 

(dAtA - FAiL) If these two words will flash back and forth. This condition is failure of an internal component 
on the controller. The Temperature Controller needs to be replaced. 

(tunE - FAiL) These two words will flash back and forth. The Temperature Controller could not complete the 
auto tune process. This will occur when trying to auto tune. Something happened in the process to make 
the auto tuning process become corrupt. Restart the auto tuning process again to establish a good set of 
PID values to properly control temperature. 
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Variable Frequency Drive (VFD) 
In case that you run into a error code on the variable frequency drive (VFD) listed below are the display 
faults that will show up on the main display of the drive. 

Fault Code Description 
Described below is the fault code and a description of the fault. This will also give you an action to help 
resolve the issue. 

Fault tracing   355

Fault messages generated by the drive
CODE FAULT CAUSE WHAT TO DO
0001 OVERCURRENT 

(2310)
Output current has 
exceeded trip level.

Sudden load change or 
stall.

Check motor load and mechanics.

Insufficient acceleration 
time.

Check acceleration time (2202 and 
2205). Check the possibility of using 
vector control.

Incorrect motor data. Check that motor data (Group 99) is 
equal to motor rating plate values. If 
using vector control, perform ID run 
(9910).

Motor and/or drive is too 
small for the application.

Check sizing.

Damaged motor cables, 
damaged motor or wrong 
motor connection 
(star/delta).

Check motor, motor cable and 
connections (including phasing).

Internal fault of the drive. 
Drive gives an 
overcurrent fault after 
start command even 
when the motor is not 
connected (use scalar 
control in this trial).

Replace the drive.

0002 DC OVERVOLT 
(3210)

Excessive intermediate 
circuit DC voltage. DC 
overvoltage trip limit is 
420 V for 200 V drives 
and 840 V for 400 V 
drives.
Supply voltage is too 
high or noisy. Static or 
transient overvoltage in 
the input power supply.

Check input voltage level and check 
power line for static or transient 
overvoltage

If the drive is used in a 
floating network, DC 
overvoltage fault may 
appear

In a floating network, remove the EMC 
screw from the drive.
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If the overvoltage fault 
appears during 
deceleration, possible 
causes are:
• Overvoltage controller

disabled.

• Deceleration time is
too short.

• Faulty or undersized
braking chopper.

• Check that overvoltage controller is
on (parameter 2005 OVERVOLT
CTRL).

• Check deceleration time (2203,
2206).

• Check brake chopper and resistor
(if used). DC overvoltage control
must be deactivated when brake
chopper and resistor is used
(parameter 2005 OVERVOLT
CTRL). Retrofit drive with brake
chopper and brake resistor.

0003 DEV OVERTEMP 
(4210)

Drive IGBT temperature 
is excessive. The fault 
trip limit depends on the 
drive type and size.
Ambient temperature is 
too high.

Check ambient conditions.

Airflow though the 
inverter is not free.

Check air flow and free space above
and below the drive.

Fan is not working 
properly

Check fan operation.

Overloading of the drive. 50% overload is allowed for one
minute in ten minutes. If higher
switching frequency (parameter
2606) is used.

0004 SHORT CIRC 
(2340)

Short-circuit in motor 
cable(s) or motor.

Damaged motor or motor 
cable.

Check motor and cable insulation. 
Check motor winding

Internal fault of the drive. 
Drive gives an 
overcurrent fault after 
start command even 
when the motor is not 
connected (use scalar 
control in this trial).

Replace the drive.

0006 DC UNDERVOLT 
(3220)

Intermediate circuit DC 
voltage is not sufficient.

Check input power supply and fuses.

Undervoltage controller 
disabled.

Check that undervoltage controller is 
on (parameter 2006 UNDERVOLT 
CTRL).

CODE FAULT CAUSE WHAT TO DO
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Missing input power line 
phase.

Measure the input and DC voltage 
during start, stop and running by using 
a multimeter or check parameter 0107
DC BUS VOLTAGE.

Blown fuse Check the condition of input fuses.
Rectifier bridge internal 
fault.

Replace the drive.

0007 AI1 LOSS
(8110)

(programmable 
fault function 
3001, 3021)

Analog input AI1 signal 
has fallen below limit 
defined by parameter 
3021 AI1 FAULT LIMIT.

Analog input signal is 
weak or does not exist.

Check the source and wire 
connections of the analog input.

Analog input signal is 
lower than fault limit.

Check parameters 3001 AI<MIN 
FUNCTION and 3021 AI1 FAULT 
LIMIT.

0008 AI2 LOSS
(8110)

(programmable 
fault function 
3001, 3022)

Analog input AI2 signal 
has fallen below limit 
defined by parameter 
3022 AI2 FAULT LIMIT.

.

Analog input signal is 
weak or does not exist.

Check the source and wire 
connections of analog input.

Analog input signal is 
lower than fault limit.

Check parameters 3001 AI<MIN 
FUNCTION and 3021 AI1 FAULT 
LIMIT.

CODE FAULT CAUSE WHAT TO DO
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0009 MOT OVERTEMP
(4310)

(programmable 
fault function 
3005…3009 / 
3504)

Motor temperature 
estimation is too high.
Excessive load or 
insufficient motor power

Check motor ratings, load and cooling.

Incorrect start-up data. Check start-up data.
Check fault function parameters 
3005...3009.
Minimize IR compensation to avoid 
heating (parameter 2603 IR COMP 
VOLT).
Check frequency of the motor (low 
running frequency of motor with high 
input current can cause this fault).
Let the motor cool down. The 
necessary cooling time period 
depends on the value of parameter 
3006 MOT THERM TIME. Motor 
temperature estimation is counted 
down only when the drive is powered 
on.

Measured motor 
temperature has 
exceeded the fault limit 
set by parameter 3504
FAULT LIMIT.

Check value of fault limit.
Check that actual number of sensors 
corresponds to value set by parameter 
3501 SENSOR TYPE.
Let the motor cool down. Ensure 
proper motor cooling: Check the 
cooling fan, clean cooling surfaces, 
etc.

0010 PANEL LOSS
(5300)

(programmable 
fault function 
3002)

Control panel selected 
as active control location 
for drive has ceased 
communicating.

Check panel connection.
Check fault function parameters.
Check parameter 3002 PANEL 
COMM ERR.
Check control panel connector.
Refit control panel in mounting 
platform.
If the drive is in external control mode 
(REM) and is set to accept start/stop, 
direction commands or references 
through control panel: 
Check group 10 START/STOP/DIR
and 11 REFERENCE SELECT 
settings.

0011 ID RUN FAIL 
(FF84) 

Motor ID run is not 
completed successfully.

Check motor connection.
Check start-up data (group 99 START-
UP DATA).
Check maximum speed (parameter 
2002). It should be at least 80% of 
motor nominal speed (parameter 
9908).

CODE FAULT CAUSE WHAT TO DO
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0012 MOTOR STALL
(7121)

(programmable 
fault function 
3010…3012)

Motor is operating in stall 
region due to eg 
excessive load or 
insufficient motor power.

Check motor load and drive ratings.
Check fault function parameters 
3010...3012.

0014 EXT FAULT 1
(9000)

(programmable 
fault function 
3003)

External fault 1 Check external devices for faults.
Check parameter 3003 EXTERNAL
FAULT 1 setting.

0015 EXT FAULT 2
(9001)

(programmable 
fault function 
3004)

External fault 2 Check external devices for faults.
Check parameter 3004 EXTERNAL
FAULT 2 setting.

0016 EARTH FAULT
(2330)

(programmable 
fault function 
3017)

Drive has detected earth 
(ground) fault in motor or 
motor cable.

Check motor.
Check motor cable. Motor cable 
length must not exceed
maximum specifications.

Note: Disabling earth fault (ground 
fault) may damage drive.

Drive internal fault. Internal short-circuit may cause earth 
fault indication. This has happened if 
fault 0001 appears after disabling the 
earth fault. Replace the drive.

0017 UNDERLOAD
(FF6A)

(programmable 
fault function 
3013…3015)

Motor load is too low due 
to eg release mechanism 
in driven equipment.

Check for problem in driven 
equipment.
Check fault function parameters 
3010...3012.
Check motor power against drive 
power.

0018 THERM FAIL 
(5210) 

Temperature of the drive 
exceeds the operating 
level of the thermistor.

Check that the ambient temperature is 
not too low. 

Drive internal fault. 
Thermistor used for drive 
internal temperature 
measurement is open or 
short-circuited

Replace the drive.

0021 CURR MEAS 
(2211) 

Drive internal fault. 
Current measurement is 
out of range. 

Replace the drive.

CODE FAULT CAUSE WHAT TO DO
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0022 SUPPLY PHASE
(3130)

(programmable 
fault function 
3016)

Intermediate circuit DC 
voltage is oscillating due 
to missing input power 
line phase or blown fuse.

Check input power line fuses and 
installation.
Check for input power supply 
imbalance.
Check the load.

Trip occurs when DC 
voltage ripple exceeds 
14% of nominal DC 
voltage.

Check fault function parameter 2619
DC STABILIZER.

0023 ENCODER ERR
(7301)

5003)

Communication fault 
between pulse encoder 
and pulse encoder 
interface module or 
between module and 
drive.

Check pulse encoder and its wiring, 
pulse encoder interface module and 
its wiring and parameter group 50 
ENCODER settings.

0024 OVERSPEED
(7310)
0306 bit 7

Motor is turning faster 
than 120% of the highest 
allowed speed due to 
incorrectly set 
minimum/maximum 
speed, insufficient 
braking torque or 
changes in load when 
using torque reference.
Operating range limits 
are set by parameters 
2001 MINIMUM SPEED
and 2002 MAXIMUM 
SPEED (in vector 
control) or 2007
MINIMUM FREQ and 
2008 MAXIMUM FREQ
(in scalar control).

Check minimum/maximum frequency 
settings (parameters 2001 MINIMUM 
SPEED and 2002 MAXIMUM 
SPEED).
Check adequacy of motor braking 
torque.
Check applicability of torque control.
Check need for brake chopper and 
resistor(s).

0027 CONFIG FILE 
(630F)

Internal configuration file 
error

Replace the drive.

0028 SERIAL 1 ERR
(7510)

(programmable 
fault function 
3018, 3019)

Fieldbus communication 
break

Check status of fieldbus 
communication.

Check fault function parameter 3018
COMM FAULT FUNC and 3019
COMM FAULT TIME settings.
Check connections and/or noise on 
the line.
Check if master can communicate.

0029 EFB CON FILE 
(6306)

Configuration file reading 
error

Error in reading the configuration files 
of the embedded fieldbus. See 
fieldbus user’s manual.

CODE FAULT CAUSE WHAT TO DO
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0030 FORCE TRIP 
(FF90) 

Trip command received 
from fieldbus

Fault trip was caused by fieldbus. See 
fieldbus user’s manual.

0034 MOTOR PHASE 
(FF56)

Motor circuit fault due to 
missing motor phase or 
motor thermistor relay 
(used in motor 
temperature 
measurement) fault.

Check motor and motor cable.
Check motor thermistor relay (if used).

0035 OUTP WIRING
(FF95)

(programmable 
fault function 
3023)

Incorrect input power 
and motor cable 
connection (ie input 
power cable is 
connected to drive motor 
connection).

Possible power wiring error detected. 
Check that input power connections 
are not connected to drive output.
Fault can be declared if input power is 
delta grounded system and motor 
cable capacitance is large. This fault 
can be disabled by parameter 3023
WIRING FAULT.

0036 INCOMPATIBLE 
SW
(630F)

Loaded software is not 
compatible.

Loaded software is not compatible 
with the drive. Contact your local ABB 
representative.

0037 CB OVERTEMP 
(4110)

Drive control board 
overheated. Fault trip 
limit is 95 °C. 

Check for excessive ambient 
temperature.
Check for fan failure.
Check for obstructions in air flow.
Check the dimensioning and cooling 
of cabinet.

0044 SAFE TORQUE 
OFF
(FFA0)

STO (Safe torque off) 
requested and it 
functions correctly.

Parameter 3025 STO 
OPERATION is set to 
react with fault.

If this was not expected reaction to 
safety circuit interruption, check 
cabling of safety circuit connected to 
STO terminals X1C. 
If different reaction is required, change 
value of parameter 3025 STO 
OPERATION.
Reset fault before starting.

0045 STO1 LOST
(FFA1)

STO (Safe torque off) 
input channel 1 has not 
de-energized, but 
channel 2 has. Opening 
contacts on channel 1 
might have been 
damaged or there is a 
short-circuit.

Check STO circuit cabling and 
opening of contacts in STO circuit.

0046 STO2 LOST
(FFA2)

STO (Safe torque off) 
input channel 2 has not 
de-energized, but 
channel 1 has. Opening 
contacts on channel 2 
might have been 
damaged or there is a 
short-circuit.

Check STO circuit cabling and 
opening of contacts in STO circuit.

CODE FAULT CAUSE WHAT TO DO



Legacy Series Operations Manual

DOC-L01-0215 Troubleshooting    6.13 

362   Fault tracing

0101 SERF CORRUPT 
(FF55)

Drive internal error. Replace the drive.

0103 SERF MACRO 
(FF55)

0201 DSP T1 
OVERLOAD
(6100)

Drive internal error. If fieldbus is in use, check the 
communication, settings and contacts. 
Write down fault code and contact 
your local ABB representative.

0202 DSP T2 
OVERLOAD
(6100)

0203 DSP T3 
OVERLOAD
(6100)

0204 DSP STACK 
ERROR
(6100)

0206 CB ID ERROR 
(5000)

Drive internal error. Replace the drive.

1000 PAR HZRPM 
(6320) 

Incorrect
speed/frequency limit 
parameter setting

Check parameter settings. Check that 
following applies:
• 2001 MINIMUM SPEED <

2002 MAXIMUM SPEED
• 2007 MINIMUM FREQ <

2008 MAXIMUM FREQ
• 2001 MINIMUM SPEED /

9908 MOTOR NOM SPEED,
2002 MAXIMUM SPEED /
9908 MOTOR NOM SPEED,
2007 MINIMUM FREQ /
9907 MOTOR NOM FREQ and
2008 MAXIMUM FREQ /
9907 MOTOR NOM FREQ are
within range.

1003 PAR AI SCALE 
(6320)

Incorrect analog input AI 
signal scaling

Check parameter group 13 ANALOG 
INPUTS settings. Check that following 
applies:
• 1301 MINIMUM AI1 <

1302 MAXIMUM AI1
• 1304 MINIMUM AI2 <

1305 MAXIMUM AI2.

CODE FAULT CAUSE WHAT TO DO
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1004 PAR AO SCALE 
(6320)

Incorrect analog output 
AO signal scaling

Check parameter group 15 ANALOG 
OUTPUTS settings. Check that 
following applies:
• 1504 MINIMUM AO1 <

1505 MAXIMUM AO1.
1005 PAR PCU 2

(6320)
Incorrect motor nominal 
power setting

Check parameter 9909 MOTOR NOM 
POWER setting. Following must 
apply:
• 1.1 < (9906 MOTOR NOM CURR ·

9905 MOTOR NOM VOLT · 1.73 /
PN) < 3.0

Where PN = 1000 · 9909 MOTOR 
NOM POWER (if units are in kW)
or PN = 746 · 9909 MOTOR NOM 
POWER (if units are in hp).

1006 PAR EXT RO
(6320)

(programmable 
fault function 
3027)

Incorrect relay output 
extension parameters

Check parameter settings. Check that 
following applies:
• Output relay module MREL-01 is

connected to drive. See parameter
0181 EXT MODULE STATUS.

• 1402 RELAY OUTPUT 2, 1403
RELAY OUTPUT 3 and 1410
RELAY OUTPUT 4 have non-zero
values.

See MREL-01 output relay module 
user's manual (3AUA0000035974 
[English]).

1007 PAR FBUSMISS 
(6320)

Fieldbus control has not 
been activated.

Check fieldbus parameter settings.

1009 PAR PCU 1
(6320)

Incorrect motor nominal 
speed/frequency setting

Check parameter settings. Following 
must apply for induction motor:
• 1 < (60 · 9907 MOTOR NOM FREQ

/ 9908 MOTOR NOM SPEED) < 16
• 0.8 < 9908 MOTOR NOM SPEED /

(120 · 9907 MOTOR NOM FREQ /
Motor poles) < 0.992

Following must apply for permanent 
magnet synchronous motor:
• 9908 MOTOR NOM SPEED /

(120 · 9907 MOTOR NOM FREQ /
Motor poles) = 1.0

1015 PAR USER U/F 
(6320)

Incorrect voltage to 
frequency (U/f) ratio 
voltage setting.

Check parameter 2610 USER 
DEFINED U1 … 2617 USER 
DEFINED F4 settings.

CODE FAULT CAUSE WHAT TO DO
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1017 PAR SETUP 1 
(6320)

Only two of the following 
can be used 
simultaneously: MTAC-
01 pulse encoder 
interface module, 
frequency input signal or 
frequency output signal.

Disable frequency output, frequency 
input or encoder:
• change transistor output to digital

mode (value of parameter 1804 TO
MODE = 0 [DIGITAL]), or

• change frequency input selection to
other value in parameter groups
11 REFERENCE SELECT,
40 PROCESS PID SET 1,
41 PROCESS PID SET 2 and
42 EXT / TRIM PID, or

• disable (parameter 5002
ENCODER ENABLE) and remove
MTAC-01 pulse encoder interface
module.

CODE FAULT CAUSE WHAT TO DO
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Fuel Oil Burner Faults
Below is a fault table that will help with the diagnostics of a fuel oil burner. These codes will pop up on the 
display of the burner.

Symbol Fault Probable Cause Solution 



The Burner Does Not Start

A limit or safety control device is open
Control box lock-out

Oil pressure switch tripped
Motor protection tripped

No electrical power supply
Flame safeguard fuse blown

Contact II of servomotor does not operate flame safeguard 
terminals 11 - 8
Pump is jammed

Defective motor command control device
Defective flame safeguard
Defective electrical motor

Adjust or Replace
Reset Control Box

Adjust Pressure Switch or Eliminate Pressure
Reset Thermal Cut-Out

Close All Switches - Check Connections
Replace

Adjust Cam II or replace servomotor

Replace
Replace
Replace
Replace

The Burner Does Not Start 
and A Function Lock-Out 

Occurs

Flame Simulation
Photocell Short - Circuit

Missing phase thermal cut-out trips

Replace control box
Replace photocell

Reset thermal cut-out when third phase is re-
connected


The burner starts but stops 

at maximum air damper 
setting

Contact I of servomotor does not operate, flame safeguard 
terminals 9-8

Adjust cam I or replace servomotor


The burner starts and then 

goes into lock-out
Fault in flame detection circuit Replace flame safeguard


The burner remains in pre-

purging phase
Contact III of servomotor does not operate flame safeguard 

terminals 10 - 8
Adjust cam III or replace servomotor

1

After pre-purge and the 
safety time, the burner 

goes to lock-out and the 
flame does not appear

No fuel in tank; water on tank bottom
Inappropriate head and air damper adjustments

Light oil solenoid valves fail to open
Nozzle clogged, dirty, or deformed

Dirty or poorly adjusted firing electrodes
Grounded electrode due to broken insulation

High voltage cable defective or grounded
High voltage cable deformed by high temperature

Ignition transformer defective
Poor electrical connections of valves or transformer

Defective flame safeguard
Pump unprimed

Pump/motor coupling broken
Pump suction line connected to return line

Valves up-line from pump closed
filters dirty: line - pump - nozzle

Incorrect motor rotation direction

Top up fuel level or suck up water
Adjust

Check connections; replace coil
Replace

Adjust or clean
Replace
Replace

Replace and protect
Replace
Check

Replace
Prime pump 

Replace
Correct connection

Open 
Clean

Change motor electrical connections

The flame ignites normally 
but the burner locks out 
when the safety time has 

elapsed

Defective photocell or flame safeguard
Dirty photo-cell

Replace photocell or flame safeguard
Clean

Firing with pulsations or 
flame detachment, (lift off) 

delayed firing

Poorly adjusted head
Poorly adjusted or dirty firing electrodes
Poorly adjusted fan air gate; too much air

Nozzle unsuited for burner or boiler
Defective nozzle 

Inappropriate pump pressure

Adjust
Adjust
Adjust

See Nozzle Table
Replace
Adjust
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2 The burner does not pass to 
2nd stage

Control device TR does not close
Defective control box

Adjust or replace
Replace

Uneven fuel supply Check if cause is in pump or fuel supply system Feed burner from tank
Located near burner

Internally rusted pump Water in tank Remove water from tank bottom with separate 
pump

Noisy pump, unstable 
pressure

Air has entered the suction line
Tank/burner height difference too great

Piping diameter too small
Suction filters clogged
Suction valves closed

Paraffin solidified due to low temperature

Tighten connectors
Feed burner with loop circuit

Increase
Clean 
Open

Add additive to light oil

Pump loses prime after 
prolonged pause

Return pipe not immersed in fuel
Air enters suction piping

Bring to same height as suction pipe
Tighten connectors

Pump leaks light oil Leakage from sealing organ Replace pump

Smoke in flame -Dark Not enough air
Nozzle worn or dirty
Nozzle filter clogged

Erroneous pump pressure
Flame stability disk, dirty, loose, or deformed

Boiler room air vents insufficient 
Too much air

Adjust head and fan damper
Replace

Clean or replace
Adjust

Clean, tighten in place, or replace
Increase

Adjust head and fan damper

Dirty combustion head Nozzle or filter dirty
Unsuitable nozzle delivery or angle

Loose nozzle
Impurities on flame stability disk

Wrong head adjustment or not enough air
Blast tub length unsuited to boiler

Replace
See recommended nozzles

Tighten
Clean 

Adjust, open air damper
Contact boiler manufacturer

I During operation, the 
burner stops in lock-out

Dirty or defective photocell Clean or replace
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Common Diagnostic Issues
If in case that you run into an issue, listed below are common issues that may occur while operating your 
Mathews Company grain dryer. 

Problem:  
Dryer will not reach operating temperature, or it reaches it slowly.

Possible Cause/Solution:
1. Low gas pressure. Increases gas pressure on the main gas regulatory. 

2. Check for water in the gas train by opening the drain valve.

3. Make sure the dryer is completely full of grain by entering the heat plenum chamber and looking for 
daylight in one of the grain columns.

4. Make sure that the gas butterfly valve is being driven wide open by the modutrol motor. If not, check 
the motor or motor linkage. Also check to make sure that there is not a block within the gas piping. 
There should be 10 pounds on the primary regulator and 1 to 2 pounds on the secondary. 

Problem:  
Blower motor(s) will not start.

Possible Cause/Solution:
1. Check that the fan circuit breaker and the fan switch are on. Also, check for a defective switch or bad 

wire connections.

2. Verify closing of the fan motor contactor. Check voltage on the load side of the contactor.

3. Inspect the contactor for defective contact or a burned out coil.

4. Inspect connections, and check voltage applied to the motor leads to determine if the motor is 
defective.

If the motor starts slowly, check for low voltage during starting due to excessive voltage drop in power 
supply wiring. 

Problem:  
Burner will not fire.

Possible Cause/Solution:
1. Check gas supply for possible obstruction or closed valves. Refill tank; replace or repair parts as 

required.

2. Inspect gas solenoid valves for defective coils or improper wiring. Replace the valve or coil if the valve 
will not open with proper voltage applied (115 volts).
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Problem: 
Burner will not fire, but gauge shows gas pressure.

Possible Cause/Solution:
1. Check that the igniter is properly gapped and has a strong spark.

2. Inspect the porcelain and electrodes for damage or cracking. Clean or replace if necessary.

3. Machine does not have chassis ground.

4. Check solenoids for proper operation.

Problem:  
Uneven drying, some kernels appear brown while others are under dried. Uneven heat exiting from dryer 
columns.

Possible Cause/Solution:
1. Check plenum temperature setting. Some varieties of grain are more sensitive to higher operating 

temperatures. It may be necessary to lower the plenum operating temperature to accommodate this.

Problem:  
Grain is not moving through columns.

Possible Cause/Solution:
1. Check the dryer for fine material buildup inside the columns.

2. Avoid leaving the dryer columns full for long periods at a time (2-3 days) while not operating the dryer, 
or during rainy weather.

3. Empty the dryer and clean regularly. Do not allow fine material to gather in the plenum chamber.

Problem:  
Difficult lighting the burner

Possible Cause/Solution:
1. Fan must be ON to achieve air pressure light.

2. Ignition switch set to the ON position. This applies 120 VAC at L1 (0 volts at L2 Neutral) of the ignition 
board.

3. After pre-purge time, the ignition board should power out 120 VAC at V1 (V2 neutral) for a trial ignition 
period to eliminates the gas valve light and gas valve light. The ignition trial time is 7 seconds. If the 
trial is not successful, voltage outputs stops.

4. Check the gas solenoid operation by listening for a click/snap or feeling the vibration as they open. If 
the solenoid doesn’t open, check the wiring and coil for damage, bad connections, etc.

5. Check the spark plug (igniter) for spark. Check the high voltage wire for damage, good connections.

6. Replace the ignition board.
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Problem:  
The burner lights but does not stay on.

Possible Cause/Solution:
(NOTE: This is most likely due to the flame sensing)

1. Ensure flame sense probe is located in the flame. 

2. Inspect the sense wire for damage and for loose or wet connections.

3. Check that sense wire is routed separately from the high voltage ignition wire.

4. Check the ignition board (B.GND) is grounded separately from all other connections. Sharing a ground 
connection can cause problems.

5. Clean sense probe with fine steel wool.

Burner may have to be grounded at the burner body directly to the burner housing
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Appendix 
Normal Start Up Procedure (Oil Fire Model Dryers)
The purpose of this flow chart is to show the normal startup sequence of the Riello light oil fired burner.

Perform general visual 
inspection of the dryer 

before start up.

Start the discharge on a 
low setting (5-10%)

Check the fuel supply 
pressure at the pump. 
(Should be 10-20 psig)

Check the fuel supply 
pressure at the pump. 
(Should be 10-20 psig)

Check fuel and turn 
on the main electrical 

disconnect.

Adjust the plenum high 
limit controls to 50 deg over 

desired setpoint.

Check the fill delay and 
grain flow timers for proper 

adjustment. 

Activate the main 
control power (MCR)

Start the fan(s) for each 
burner.

Turn the fill switch to 
manual to start filling the 

dryer.

Allow the dryer to 
completely fill and adjust 
each air pressure switch.

Turn fill switch to 
automatic

Continue on the 
following page (7.2)
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If TruDry operation 
is desired, first go to the 

settings screen and then to 
the operational setpoints. 
Adjust the minimum and 

maximum discharge rate to 
a band around the current 

discharge rate. The size of the 
over/under band will depend 

on the variance in the 
moisture entering the dryer. 
If the input is within 1.5 pts 
a band of 5-10% above and 
below the current discharge 
rate would be acceptable. If 
the variance is over 1.5 pts 

a larger band will be needed 
and occasional manual 

adjustment may be needed. 

When the desired 
discharge moisture is 
achieved, record the 

discharge rate and mid-grain 
temperature.

Adjust discharge slowly 
and allow adequate time for 

the dryer to re-stabilize.

Increase discharge 
speed to avoid overheating 
the grain; continue to run 

taking manual samples every 
15 minutes.

When the desired 
plenum temp is achieved 
allow the dryer to run at a 

low speed for a short period 
of time. 

The Riello burner will 
switch between high and 

low fire to maintain plenum 
temperature.

Activate burner reset 
momentarily (Less than 3 

seconds).

Light burners by turning 
the ignition switch to the ON 

position. 

The entire burner 
ignition process will take 36 
seconds (see page 27 of the 

Riello manual for more info).

Set plenum 
temperature and cycle 

power to each temperature 
controller.

Continue on the 
following page (7.3)
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To select TruDry mode 
enter the current mid-grain 

setpoint in the discharge 
screen and press TruDry; the 

text should turn green. 

In TruDry mode the 
system will adjust the 

discharge rate to maintain 
the mid-grain setpoint.

The dryer will run 
like this with occasional 

adjustment until the supply 
of grain is insufficient at 

which point the grain flow 
timer will shutdown the 
machine after set time 

elapses.
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General Safety Control Circuit Shutdown (Oil Fire Model Dryers)
The purpose of this flow chart is to show the general safety control circuit shutdown process of the Riello 
light oil fired burner.

General safety circuit 
fault

Reset power to the 
temperature controllers to 
put into ramp mode and to 

disable low temp alarm

Make sure fill and 
takeaway equipment is 

enabled

Light burners by turning 
the ignition switch to the ON 

position

With ignition on the 
Riello burner control will 

finish an orderly shut down 
and lock out

Start fan(s) for each 
plenum

Safe control power is 
disconnected Air pressure switches 

should close at approx 50% 
of full speed of the fan

Fans stop, burner turns 
off, oil pump stops

Problem must be 
located and remedied before 

restart is possible

With the problem 
resolved safe control power 

can be re-latched

Oil pump starts when 
safe power is latched

Machine is shutdown

Safety circuit opens

Continue on the 
following page (7.5)
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Activate the burner 
reset on the door of the 

remote cabinet

The burner will now 
start a normal start sequence 

with standard purge times

During the trial for 
ignition the Riello burner will 

light and prove flame

The temperature 
controller will control 

the high and low fire of 
the burner based on the 

deviation from the plenum 
setpoint
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Plenum Temperature High Limit Shutdown (Oil Fire Model Dryers)
The purpose of this flow chart is to show the plenum temperature high limit shutdown process of the 
Riello light oil fired burner.

Plenum temperature 
exceeds plenum setpoint by 

more than 23 deg C

Temperature controller 
fails to activate high limit 

alarm contacts to de-energize 
the safety control circuit

Temperature controller 
activates high limit alarm 

contacts and de-energiezes 
the safety control circuit

Machine is shutting 
down and follows the general 

shutdown process

Plenum temp 
stabilizes 23 deg 
C over setpoint 

and setting of the 
mechanical high limit 

control

Plenum temp 
exceeds the setting 
on the mechanical 
high limit control

The machine 
continues to operate 
above the setpoint 

without activating the 
mechanical high limit 

control

The mechanical 
high limit control 

activates and shuts 
down the machine 

and follows the 
general shutdown 

process

The mechanical 
high limit fails 

to activate and a 
catastrophic failure is 

possible
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Air pressure for any 
given plenum drops below 

the setting on the air switch

Air switch fails to open 
and does not disconnect 

power to the ignition system

Plenum air switch opens 
disconnecting power to the 

ignition system

Machine is shutting 
down and follows the general 

shutdown process

Ignition system is de-
energized and the Riello 
burner is extinguished

Loss of Air Pressure Shutdown (Oil Fire Model Dryers)
The purpose of this flow chart is to show the loss of air pressure shutdown process of the Riello light oil 
fired burner.

Air pressure 
switch in the Riello 
burner senses the 
drop in pressure, 
extinguishes the 

burner, and locks out

Plenum 
temperature drops 

and the temperature 
controller activates 
and low limit alarm 

contact and de-
energiezes the safety 

control circuit

Air pressure switch in 
the Riello burner fails 

to operate

With reduced 
pressure and 

potentially lower 
plenum tem a 

catastrophic failure is 
possible

Temperature controller 
activates low limit alarm 

contacts and de-energizes 
the safety control circuit
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Fuel pressure drops 
below the setting of the low 
pressure fuel switch 2.5 psi

Low fuel pressure 
switch fails to open and does 
not disconnect power to the 

safety control ciruit

Low fuel pressure 
switch opens disconnecting 
power to the safety control 

circuit

Machine is shutting down 
and follows the general 

shutdown process

Ignition system is de-
energized and the Riello 
burner is extinguished

Low Fuel Pressure Shutdown (Oil Fire Model Dryers)
The purpose of this flow chart is to show the low fuel pressure shutdown process of the Riello light oil 
fired burner.

Reduced fuel 
pressure to the Riello 
burner reduces btu 

output and is not able 
to maintain plenum 

temperature

Plenum 
temperature drops 

and the temperature 
controller activates 
and low limit alarm 

contact and de-
energiezes the safety 

control circuit

The Riello burner 
continues to run 

at a lower btu and 
the temperature 
controller fails to 
activate the low 

temperature contacts

Machine continues 
to run at a lower 
temperature and 

operation is slowed 
but catastrophic 

failure is not probable
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