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Now you can realize the production, quality, and cost savings benefi ts of StepFire with the EasyStep Controller. Each controller directs the fi ring of a multi-
burner furnace according to input demand requirements from a personal computer (PC), single-loop temperature controller, or programmable logic controller 
(PLC). It uses the well-proven StepFire technology that North  American has implemented in numerous metals and ceramic applications. By embedding this 
solid strategy in a dedicated  microprocessor, the confi guration of the application becomes straightforward, and the start-up, fast. The 8377A is completely 
transparent with respect to the operator’s view of the process control. Features include two distinct modes of operation, special actions for purge, low fi re, 
and hold conditions and alarming.

EasyStep provides fl exibility in several ways. 

• It can be operated in either of two modes. In Mode 1, it serves as a smart actuator, driving the valves connected to it. A  4-20 mA signal from a PLC or 
external discrete controller sends its output signal to the 8377A. The unit responds by  sequencing the burners to achieve the heat input required for the 
process. In Mode 2, the EasyStep Controller performs as both a PID control and a heat input actuator. When running under this protocol, the 8377A re-
ceives its setup parameters and setpoints via  communication link from another computing device, such as a PC, SCADA, or OIT, and the controller does 
the rest.

 
• Second, the 8377A can serve one or two zones. It can operate a total of up to16 burners or air cycling valves in one zone, or it can drive two zones 

independently of each other. In the two-zone confi guration as many as 14 or as few as two burners can be driven in one zone while the remainder can be 
served by the second zone .

 
• Third, the operating parameters are easily set in the instrument. In Mode 1, switches dial in the few essential settings needed to operate the EasyStep 

Controller. In Mode 2, all confi guration and operational changes (setpoint, manual, auto, output while in manual) are done through the EIA-485 commu-
nications interface (MODBUS or DDE).

 
Alarming takes place in both modes. A digital output reports any of a number of conditions seen by the microprocessor or occurring within the microprocessor 
itself. When in Mode 2, details of an alarm can be acquired by query from the host.
 
In tune with North American's long-standing practice, special actions of Purge, Hold, and Low Fire that pertain to the combustion process are initiated 
by an external contact input signal.



StepFire™ Background
StepFire operates in a high-fi re low-fi re manner. StepFire calls for the 
alternate fi ring of each burner in a zone for the period of time needed to 
meet the heat demand. In the case of a 2-burner system operating under 
a 32-second base  rotation time at 50% demand, one burner is at high fi re 
for 16 seconds, while the other is at low fi re. After 16 seconds, the fi rst 
burner switches to low, the  second burner, to high. If the demand is 75%, 
the fi rst burner goes high at the beginning of the time interval, and the 
 second burner goes high 8 seconds after the fi rst. The fi rst shuts down at 
the 24-second point, and the second shuts down at 32  seconds (the end 
of the base period). Should there be more burners in a zone, other burners 
are raised to high fi re for their 75% time intervals in equal increments within 
the base rotation  period.

Controller Operation
Each 8377A EasyStep™ Controller has the capacity to control a single 
zone of up to 16 burners or two zones that are divided up in any fashion, 
one zone having a minimum of 2 burners.

Three special function AC inputs per zone, Purge, Low Fire, and Hold, 
are available on the 8377A. Purge causes a full ON condition to all burn-
ers (on-time = 100%) for maximum air fl ow. Gas is off at the safety shutoff 
valves during this evolution. 

Low Fire forces all burners in the zone to go to low fi re and remain there 
until the command is released (on-time = 0). If both Purge and Low Fire 
are selected, then Purge has  precedence.

Hold causes the EasyStep Controller to continue stepping the burners at 
the rate just prior to Hold being invoked. It also causes the unit to ignore 
any changes in the heat  demand signal, whether it be generated within the 
device (Mode 2) or received as a 4-20 mA input (Mode 1). This  action is 
useful in keeping the control from upsetting the fi ring  whenever the door to 
the furnace or kiln is opened. Hold has the lowest precedence, beneath 
Purge and Low Fire.

The 8377A is packaged two ways: 1) in a fi berglass NEMA 4X enclosure 
with a Lexan window for installation on the plant fl oor, or 2) in an attractive 
 enclosure with a smoked plastic cover for mounting inside a  control cabinet 
or in some other protected area.

Modes of Control
Mode 1

In Mode 1, the EasyStep Controller receives one or two 4-20 mA  signals 
that represent heat demand. Usually, this signal  originates at a single loop 
 controller. The EasyStep Controller  responds with the  appropriate fi ring 
rate to achieve that  thermal input. This signal may also come from a PC 
or a PLC with PID action.
The controller is confi gured by switches on the main board that control the 
number of zones, burners per zone, and minimum and maximum rotation 
times. This makes the setup very simple. The fi ring order of the burners 
within a zone is changed by moving an air valve solenoid connection from 
one terminal to another.

Mode 2

There are two options available for control of the 8377A in Mode 2. Either 
a Windows 9X/NT/XP utility program (Calibration and Confi guration Tool, 
NetTool) can be used, or the 8377A can be provided with a standard MOD-
BUS interface for communications with an OIT or SCADA system. Either 
confi guration provides a means to confi gure the 8377A, change setpoints, 
and view real-time operation. The external interface does not 
control the process.

Under this discipline, the controller accepts a thermocouple input, and 
executes its own internal PID control loop for each zone. It receives the 
setpoint over the communication link  instead of a demand signal by a 4-20 
mA input. The host  dynamically  adjusts setpoints in the 8377A to accom-
modate product or  process changes in periodic or tunnel kilns or other 
furnaces on a zone-by-zone basis. 

Confi guration information is downloaded from the host at startup into non-
volatile memory. All parameters, from the number of zones to be controlled 
by a particular controller to thermocouple type, are part of this data.

In Mode 2 operation, tuning each PID controller is handled via the link to 
the host. 

Of special signifi cance, the EasyStep Controller continues to perform in 
the event of a loss of communication with the host. Each controller handles 
its respective zone at the last setpoint transmitted to it, thus maintaining a 
stable  operation under conditions that could otherwise result in a  serious 
process upset.

Alarms
The EasyStep Controller has two types of alarms: System Fault, which is 
fatal, and Warning, non-fatal. A System Fault results from any of several 
checksum errors, power supply failure, low power line, or watchdog timer 
trip. Each type alarm trips its own respective relay. Consideration should 
be given to putting the relay contact associated with System Fault into 
the fl ame supervision circuit.

A Warning alarm results from devices external to, but  associated with, the 
operation of the controller. An example of this type alarm is a thermocouple 
input of Mode 2 that fails open or a 4-20 mA demand signal of Mode 1 that 
goes out of range.

Alarms are handled similarly no matter which mode is in use. LED’s within 
the unit indicate alarm status.  Additionally, in Mode 2 alone, a Warning 
alarm can be read by the host. 
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MODE 2 TYPICAL 8377A SYSTEM (2 ZONES)

Inputs

120 V ac Switches

Air Cycling Valves (any combination of 16 valves, minimum of 2 per zone)

Zone 1 Low
Zone 2 Low
Zone 1 Purge
Zone 2 Purge
Zone 1 Hold
Zone 2 Hold

System Fault Alarm

EIA-485
Communications

8377A

Warning Alarm

Outputs

Zone 1 Temp.

Zone 2 Temp.
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OUTPUTS

Analog
• 4-20 mA (2 outputs): One 4-20 mA current sourcing output for each zone, 500 ohm load maximum, 10 bit resolution.

Discrete
• Burner Control AC (16): 120 V ac, 1 A using solid state relays. 16 outputs for burner control, L1 common for all AC outputs.
• General purpose AC (2): 120 V ac, 1 A using solid state relays, L1 common for all AC outputs. 
• System Fault Alarm: 120 V ac, 1 A maximum. One electro-mechanical form C relay contact for fatal (system fault) alarms.
• Non-fatal Alarm: One contact, 120 V ac, 1 A using solid state relay.
• Status Indicators: (8) LEDs.
• Communications: One serial port for network communication, selectable baud rate (9600, 19,200), EIA-485 compliant. Communication protocol may 

be NAM-485 or MODBUS.

SOFTWARE/COMMUNICATIONS OPTIONS
• Windows 9X, NT, and XP Compatible Utility: Sets up and modifi es confi guration parameters and calibration, sends  operational commands, 

and receives process variables in real time. Order with -DDE option.

• Dynamic Link Library (DLL) and DDE Server: Establishes compatibility with all other Windows 9X, NT, and XP  programs that adhere to the 
DDE specifi cations and connect to DDE client applications. Order with -DDE option.

• Standard MODBUS protocol allows communications with any MODBUS master device. Order with -MODBUS option.

SPECIFICATIONS
GENERAL

• Operating Temperature: 0 to 130 F (–17 to 55 C).
• Power Source: 120 V ac 50-60 Hz.
• Fuse: 0.25 A. 
• Housing: (16"H × 14"W × 8"D). Fiberglass NEMA 4X enclosure with Lexan window for fi eld mounting or 163/4"L × 143/4"W × 41/4"H case for installation 

inside a panel. Order with -P for panel mount.
• Modes of Operation: Mode 1 – Firing rate follows a 4-20 mA heat demand signal.
  Mode 2 – Internal temperature controller determines fi ring rate in response to setpoint transmitted via communication link.

INPUTS 

Analog
• 4-20 mA (2): Mode 1 inputs, one 4-20 mA input for each zone, 10 bit resolution. In Mode 2 these are read only, not  associated with any control.

• Thermocouple (2): Mode 2 inputs, one isolated thermocouple input for each zone, linearized and temperature  compensated. J, K, N, R, and S type 
thermocouples accepted. Thermocouples have upscale break.

AC digital inputs (8):
 • Function select (6): Purge, Low Fire, and Hold, each with one discrete input per zone.
 • General purpose (2): sense only in Mode 2, not associated with any control.

Bulletin 8377A
Page 4

Printed in USA FNA 8-07-B8377A

Fives North American Combustion, Inc.
4455 EAST 71st STREET, CLEVELAND, OH 44105 USA

Tel: 216.271.6000          Fax: 216.641.7852
email: fna.sales@fi vesgroup.com  www.fi vesgroup.com/fi vesna 

ORDERING OPTIONS
8377A-DDE NEMA 4X with DDE
8377A-MODBUS NEMA 4X with MODBUS
8377A-P-DDE Panel mount with DDE
8377A-P-MODBUS Panel mount with MODBUS



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


