Dear MIFCO Customer:
We would like to thank and congratulate you on the purchase of the McEnglevan
machine and accessories, and to share with you our confidence in the quality and reliability
of our equipment.
The enclosed Operating Manual and Warranty Registration Card are important to
both of us for two reasons:
l.

Your Registration Card, with proper serial number, will be documented in
our files and your written warranty will be forwarded to you upon the receipt
of this card. Please complete and mail the return card now.

2.

Proper instruction on the maintenance of your machine is very important.
Please read your instruction manual completely for best results and
maximum machine tool life.

Should you ever need service, it is available through the distributors, our factory
representatives or directly from the factory. It is the obligation of our franchised distributor
who sells you this equipment to conduct field service where possible. Please contact
your local distributor first and they will assist you in resolving any problems you may
encounter.
We take pride along with you in your purchase of this equipment. We will be
happy to assist you in any way possible to receive optimum results in its operation and
use.

Sincerely yours,

Matt Walter
CEO
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DO NOT REMOVE THIS PAGE

This manual contains the Electrical Wiring schematic applicable to this particular equipment. If
there are any questions, contact your distributor or the factory. Only licensed electricians or qualified
factory representatives should trouble shoot the electrical system of this equipment.
The electrical portion of this equipment is built in compliance with the National Electric Code in
effect as of this date.

Purchased from ______________________________________

Date _________________

City __________________________________ State __________ Zip Code _________________
Model Number _____________________ Serial Number ________________________
Electrical Service Specifications
____________________ Volts _____________________ Phase ___________________ Hertz

Note: Schematic drawings showing different voltages, phase and hertz data are included in the
manual. Use the above Electrical Service Specifications as your guide in selecting the correct schematic
drawing.
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Furnace Installation and Set-Up
1. Cut all banding, remove shrink wrap and remove furnace from skid. Be sure to locate hearth plate in
packing materials and set aside, if your furnace comes with one. (Models HTE-46, HTE-88, HTE1212,
HTE-1210, HTE-1414, DU-614, DU-1020, DU-1224)
2. Set furnace in place, allowing at least 24 inches clearance around the unit on all sides. Larger units
may require bolting the furnace shell to the floor. If your unit is a car bottom style, locate the track into
the furnace floor and bolt down - there will be pre-drilled holes. Anchor the outer end of the track to the
floor of the building after the car travel has been tested. Be sure to attach and wire the safety switches
to the car track on the inside end of the track.
3. Attach hydraulic lines to the car drive unit and door lift and fill hydraulic pump unit with hydraulic fluid.
4. Install electrical power according to local code and regulations. See page 3 for electrical specifications
for your furnace model.
5. Attach ventilation or exhaust piping if required. (Some models have exhaust dampers installed per
customer specifications.)
6. If your furnace has a water cooled bearing and a separate cooling unit, you will need to attach it to
the furnace. The unit will have two hoses with quick disconnect fittings. Attach these to the cooling lines
on the furnace. Plug the unit into a 120 volt AC outlet - some units will be wired directly into the control
circuit to activate upon furnace starting. If the coolant is shipped separately, be sure to add it to the unit.
7. Check rotation of chamber recirculating fan.
8. Attach inert gas supply if furnace has atmosphere inlet and set regulators. See page 13 - 14.
9. Refer to next page for Start-Up procedure.
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New Furnace BREAK-IN Procedure
• These instructions apply to the following MIFCO models: HTE46, HTE-88, HTE-1212, HTE-1414,
HTE-2020, HTE-2424
- These instructions apply to the upper chambers of the following MIFCO models: DU-614, DU-1020,
DU-1224, DU-2020
It is important for your new furnace to be slowly heated and dried before using. The high temperature
cast insulation that helps make your MIFCO furnace energy efficient and fast heating contains moisture
trapped during the casting process. Setting at room temperature will not remove it. This moisture will be
present as both liquid water and steam, therefore the heating process must follow the steps listed
below or the warranty may be voided. Follow these steps closely. It will help insure that you get the
maximum performance from your new equipment.
Step 1. After all electrical connections have been made, turn the furnace on and set the temperature
controller at 200 degrees F. The furnace should be allowed to run at this setting for approximately 24
hours for complete drying. If this is impractical or impossible, allow the furnace to run at this temperature
for as long as possible. Note: liquid water and steam will be visible for most, if not all, of the drying
process. The temperature, as shown on the temperature controller display, may fluctuate above and
below the 200 degree setpoint. This is acceptable because good control is not always easy at this low
temperature when moisture is present, especially in the high temperature chambers.
Step 2. After drying, the temperature should be raised to 1200 degrees F and allowed to “soak” at
this setting for approximately 1-2 hours.
Step 3. Set the furnace temperature to 1300 degrees and hold for one hour.
Step 4. Set the furnace temperature to 1400 degrees and hold for one hour.
Step 5. Set the furnace temperature to 1500 degrees and hold for one hour.
Step 6. Set the furnace temperature to 1600 degrees and hold for one hour.
Step 7. Set the furnace temperature to 1700 degrees and hold for one hour.
After Step 7 has been completed, the furnace may be cooled down or can be used at a higher temperature
for heat treating. These 7 steps need to be completed only once. The furnace may now be used as
needed.
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Electric Heat Treat Furnace Start-Up Procedure
MIFCO Heat Treat Furnaces are very easy to operate. They have been thoroughly tested and
calibrated at the factory. The following steps will get the furnace running and if you refer to the easy,
one page start-up guides for your particular instrument, the setpoints and programs can be entered.
Included in this manual are the instrument manuals for your particular furnace, from the
manufacturer.
Start-Up
1. Press the start button or flip the toggle switch to on. The instrument will go through a brief self
diagnostic and then display the current temperature. If the furnace has a separate cooling unit for the
water cooled bearing, be sure to turn it on also.
2. If there is a circulating fan bypass switch for cooling the high temperature chamber, make sure that
it is in the off position. This will insure that when the door is opened while the chamber is in operation,
the fan will shut off to prevent accidents.
3. Enter a setpoint into the controlling instrument, per instructions for that instrument on the
following pages.
4. If there is a high limit instrument, there must also be a setpoint entered into it that is 25 to 30 degrees
higher than the controlling instrument setpoint. This can also be left at its maximum temperature setting
(default setting from the factory). The primary purpose of the high limit instrument is to protect the
heating panels from overheating in the event of a problem with the main temperature controller. That is
why the default is set to the chamber maximum setpoint at the factory. The secondary purpose of the
high limit is to protect parts being processed from going over a maximum setpoint, as a backup to the
main temperature controller.
5. The chamber should proceed to the setpoint and hold at temperature with no further adjustments.
Shut-Down
1. Turn the setpoint on the controlling instrument down to 100° or less and open the chamber door.
Allow the furnace to run until the chamber falls below 200° F. This will protect the bearings on the fan
shaft. In the low temperature chambers that contain stainless work chambers, the fan will continue to
run automatically with the door open. On chambers with a safety cutoff for the fan, there will be a
bypass switch for the circulating fan on the control panel. Turn this switch on so that the chamber will
coolfaster.Failure to follow this procedure will reduce the life of the bearings on the fan shaft and they
will not_ be replaced under the machine warranty.
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ATTENTION: READ ME FIRST!!!
Watlow F4 Temperature
Controller

Programming the Control Instrument
First of all, the Watlow Control Instrument is pre-programmed here at the factory and has tuning parameters
entered into it that have been arrived at by extensive testing. Everyone’s needs are different and the control parameters
chosen were decided on for a mixture of speed, to get the load up to temperature as fast as possible, and to minimize
overshoot of the setpoint. You may decide to tune the instrument to suit your needs more closely. This is a relatively
easy process, but it is strongly suggested that you read the accompanying book on your particular Watlow Controller
FIRST.
To enter a setpoint into the controller, look at the lower display of the instrument. You will notice that the Setpoint 1 is
the first parameter displayed. Use the right arrow to enter the setpoint. Use the up or down arrows to determine the
setpoint and right arrow again, after the setpoint is entered. The unit should begin heating. This is all that is required.

Entering a Ramp / Soak Profile
(If you ordered Programmable Option #1 with your unit.)
The instrument is shipped from our factory with a sample profile that is named PROCESS 1. It can be viewed
by going down the Main Page list in the lower display to the line that says Go to Profiles. Use the right arrow to go into
the group. The display will read Create Profile, Edit Profile, Delete Profile. Choose Edit Profile and use the right arrow
to step through the existing profile. PROCESS 1 is a simple 4 step profile for ramping the furnace up at 6:00 am to a
setpoint of 1800°F. Step 1 has a ramp time of 1 second, the lowest setting, to immediately change the setpoint. Step
2 is a 1 hour soak period to hold the load at the setpoint for a period of 1 hour. Step 3 is a 1 second ramp back down
to a setpoint of 50°F. Step 4 is the end segment. This tells the controller what to do at the end of the profile. In this
case, we have programmed it to hold at the final setpoint. We employ the feature called guaranteed soak, which
delays timing of steps until the process temperature is within a specified range of the setpoint.
There are other questions that have to be answered for each step when a profile is being created that tell it to
perform certain functions, or to observe certain parameters. Refer to the sample profile page on the next page of this
manual to see the standard settings for these steps in this furnace. It is also strongly suggested that you refer to the
chapter on page 4.1, entitled Profile Programming, of the Watlow manual supplied with this operating manual for
further details pertaining to creating profiles.
To run the profile, press the profile button in the lower left corner of the instrument. It will ask which profile you wish to
run. Select the profile, right arrow out of the group, and the profile will start. You can confirm this by referring to the
lower display. Line 3 reads out the current step, line 4 tells the time remaining for that step, and line 5 tells the actual
time in 24 clock readout. To stop a profile, press the profile button again and tell the instrument to terminate the profile.
Right arrow out of the group and the profile terminates. The Setpoint 1 reading will say OFF. Arrow down to the
Setpoint 1 line and right arrow into it, enter a setpoint again and right arrow out of the group and a new setpoint will be
entered.

Watlow Series 97 High Limit Instrument
The high limit instrument supplied with your furnace is set at the factory to it’s maximum range setting. This is
done to protect the heating elements in the furnace chamber. Should you wish to lower the setpoint of the high limit
instrument, please refer to the Watlow Series 97 manual supplied with this manual.
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(For special order units with the following controller.)
Watlow Series 96 Temperature Controllers
The HTE-46, E4-0, EM-46, and the EM-810 furnaces are equipped with the Watlow Series 96
Temperature controller. These are pre-tuned at the factory for optimum performance and the furnace is
tested at two temperature setpoints. When you receive your unit, all you need to do is apply power, turn the
toggle switch to the on position, and the unit will begin heating to one of the last setpoints from the factory.
The Series 96 has an upper and a lower display. The upper display is the process temperature or chamber
temperature, and the lower display is the current setpoint. All that is needed to change the setpoint is to
depress the upper or lower arrows on the right hand side of the instrument and the setpoint in the lower
display will begin to change up or down. The speed of change will increase the longer the button is depressed.
There is no need for further tuning of the instrument, but if you wish to, please consult the supplied
operating manual from Watlow before attempting to do so.
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(For special order units with the following controller.)
Operation of the Watlow 942 and 945 Control Instrument
This is intended as a quick reference guide and should not be substituted for reading the
product manual! The purpose of this sheet is to get the furnace up and running quickly and simplify
operation in the beginning.
Your new furnace was tested at the factory prior to shipping and the instrument(s) were tuned for
optimum performance. There should be no need for further adjustment in the field. It is also locked out on
several levels to prevent unauthorized changes. If you have any problems, CALL MIFCO FIRST!
NOTE: This lockout is installed for your protection. If you feel the need to change the factory
parameters, call MIFCO first! We will discuss your needs and help you through the process. If you
change the parameters on your own and run into problems, you will be charged a fee of $20.00 to
troubleshoot the problem over the phone. Troubleshooting for unauthorized tampering will not begin
until we have a VISA or MASTERCARD number.
OPERATION
To start the furnace, press the start button or flip the toggle switch to on. The instrument will power
up automatically and display the process temperature in the upper display and the setpoint in the lower
display. To change the setpoint, press the UP or DOWN buttons and hold until the desired setpoint is
reached. (The longer the button is held, the faster the numbers will change.) The furnace will operate
automatically from that point on.
If your furnace has a High Limit instrument, please refer to the next page for operating instructions.
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(For special order units with the following controller.)
Operation of the Watlow 945 High Limit Instrument
This is intended as a quick reference guide and should not be substituted for reading
the product manual! The purpose of this sheet is to get the furnace up and running quickly
and simplify operation in the beginning.
Your new furnace was tested at the factory prior to shipping and the instrument(s) were
tuned for optimum performance. There should be no need for further adjustment in the field. It is
also locked out on several levels to prevent unauthorized changes. If you have any problems,
CALL MIFCO FIRST!
NOTE: This lockout is installed for your protection. If you feel the need to change the
factory parameters, call MIFCO first! We will discuss your needs and help you through the
process. If you change the parameters on your own and run into problems, you will be
charged a fee of $20.00 to troubleshoot the problem over the phone. Troubleshooting for
unauthorized tampering will not begin until we have a VISA or MASTERCARD number.
OPERATION
The 945 High Limit Instrument is relatively simple to operate. It comes preconfigured with
maximum high limit setpoints in place and these operate automatically when the furnace is run.
The purpose of the High Limit system is to protect the furnace in the event the main control
fails and the furnace attempts to “run away”. In high temperature furnaces and the upper chamber
of dual chamber units, this value is pre-set by MIFCO at 2250°F; in low temperature ovens and the
lower chamber of dual chamber units, this value is pre-set at 1225°F. The only reason to adjust the
setpoint would be to protect a particular process from overheating (at some temperature below the
maximum temperature of the furnace or oven). If adjustments are required, set the high limit setpoint
at a value of approximately 30 degrees greater than the main controller’s setpoint. Please call the
factory for details on this procedure.

-10-

(For special order units with the following controller.)

OPERATION OF HONEYWELL UDC-2000 SERIES CONTROLLERS
THIS IS INTENDED ASAQUICK REFERENCE GUIDE AND SHOULD NOT BE SUBSTITUTED
FOR READING THE PRODUCT MANUAL. THE PURPOSE OF THIS SHEET IS TO GET YOUR
FURNACE RUNNING AND SIMPLIFY OPERATION IN THE BEGINNING.
Your instrument has been calibrated and tuned at the factory prior to shipping. There should be
no need for further adjustment in the field.
To begin with, the UDC-2000 is relatively simple to operate. To start the furnace, press the start
button or flip the toggle switch. Then your instrument will power up and you will see the Process
Temperature displayed and either an “F” or “C” beside it, depending on the configuration requested. To
enter a setpoint, press the display button marked DISP The letters SP will appear in the lower left
corner and the process temperature will be replaced by the setpoint value.
To enter the setpoint press the up or down arrows, and the value will begin to change in one
degree increments. This process can be speeded up by pressing the opposite arrow while holding the
first one in. Press once and the setpoint will increase by 10’s; once again and it will increase by 100’s.
Once you have obtained your desired setpoint, that is all you have to do. To return to Process or
Chamber Temperature Display, press RESET once and the process value will be displayed. If you do
nothing, it will return to Process value in about 1 minute. This is all you have to do. The furnace will
begin heating immediately.
INDUSTRIAL FURNACES WITH HIGH LIMIT
Once you have followed the steps above, you must also enter a setpoint value in the High Limit
instrument. If the instrument display reads LIMIT you must first press RESET button. Then press the
display button marked DISP, and once again, as with the control instrument, SP will appear in the lower
left of the display, and what was your process value or chamber temperature will now become your
setpoint value. Enter a setpoint approximately 10° higher than the setpoint in the control instrument.
Once you have obtained a setpoint value the display will return to Process value in about 1 minute. If
the high limit instrument is engaged, the main contactor will be released and the display will read LIMIT.
It must be reset after the process temperature goes below the setpoint to restart the furnace.
If you have any questions, please feel free to call McEnglevan or Honeywell’s toll free number
found inside the front cover of the instrument operating manual.
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(For special order units with the following controller.)

OPERATION OF HONEYWELL UDC-3000 SERIES CONTROLLERS
Entering a Single SetPoint
In order to set a single setpoint, the setpoint program must not be running. This would be indicated
by an H in the upper display, to the left of the process temperature readout. To enter a setpoint, press the
LOWR DISP button until SP is in the lower display. Press the up or down (arrow) buttons until the desired
setpoint reads out in the lower display. The furnace will automatically start going to that setpoint.
Entering a Program
The setpoint program section of the UDC-3000 consists of 12 segments. These segments are divided
into 6 ramps and 6 soaks. Each ramp and soak can be programmed to take up to or last for 99 hours. The
UDC-3000 allows you to select the starting segment and ending segment so that a variety of ‘mini” programs
can be selected. For example, you could tell the instrument to start on segment 1 and end on segment 4.
You must always end on a soak segment which are even numbered segments.
To program the ramps and soaks, press the SET UP key until SP RAMP appears in the lower
display. Then press the FUNC (FUNCtion) key until SP PROG appears in the lower display. When it does,
press either the up or down (arrow) button and enable it. This will appear in the upper display. When set
point programming has been enabled, press the FUNCtion key until SEG 1 RAMP appears in the lower
display. Then press the up or down keys until the desired hours or minutes are displayed in the upper readout. Press FUNC again and SEG 2 SP will appear in the lower display. Now choose the temperature that
the first ramp will go to. Then press FUNC again and SEG 2 TIME will appear below. Choose the desired
time for the soak. Continue in this manner until you have programmed all the ramps and soaks desired.
When you are finished, press FUNC until you arrive back at STRT SEG in the lower display. Now you can
choose which segment to start on. Press FUNC again and END SEG will appear. Choose the ending
segment desired. Press FUNC again and select the number of times you wish the program to run. If only
once is required, choose “0' recycles. Press FUNC again and SOAK DEV will appear. Choose the number
of degrees desired for deviation. If a value of 20 degrees is chosen, for example, the soak will be on hold
as long as the process temperature is outside the 20 degree range above or below set point. This is helpful
if too short a ramp time has been chosen. The soak will wait until the process temperature is close to the
set point before it begins. This is called “guaranteed soak’.
You are now ready to run the program. Press the run/hold button and an R will appear to the left of
the process temperature. The lower read-out will display SP and a starting set point. To check your
programming, press the LOWR DISP key and it will read-out first, the deviation from the current set point.
Press it again and the segment number and time remaining will appear. Press it again and the percentage
of power being applied to the elements will read-out. When the ramp set point is ahead of the process
temperature, the power will be fluctuating. Press the display key one more time and the set point will reappear.

-12-

(For special order units with the following controller.)

OPERATION OF THE HONEYWELL UDC-2000 HIGH LIMIT
THIS IS INTENDED AS A QUICK REFERENCE GUIDE AND SHOULD NOT BE SUBSTITUTED
FOR READING THE PRODUCT MANUAL. THE PURPOSE OF THIS SHEET IS TO GET YOUR
FURNACE RUNNING AND SIMPLIFY OPERATION IN THE BEGINNING.
INDUSTRIAL FURNACES WITH HIGH LIMIT
Once you have started your furnace and entered a setpoint in the control instrument, you must
also enter a setpoint value in the High Limit instrument. If the instrument display reads LIMIT you must
first press RESET button. Then press the display button marked DISP, and once again, as with the
control instrument, SP will appear in the lower left of the display, and what was your process value or
chamber temperature will now become your setpoint value. Enter a setpoint approximately 20° to 25°
higher than the setpoint in the control instrument. Once you have obtained a setpoint value the display
will return to Process value in about 1 minute. If the high limit instrument is engaged, the main contactor
will be released and the display will read LIMIT. It must be reset after the process temperature goes
below the setpoint to restart the furnace.
If you have any questions, please feel free to call McEnglevan or Honeywell’s toll free number
found inside the front cover of the instrument operating manual.
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RECORDING INSTRUMENT
The recording instrument is powered by a toggle switch located next to the instrument or, in some units,
will be wired to come on with the control instruments. The instrument can record one or both chamber’s
processes. Input 1 is the upper chamber and input 2 is the lower chamber. To avoid a print-out on an
unused chamber, the inputs can be disabled. All operating parameters have been entered here at the
factory, but the time will have to be set upon arrival. Please refer to the instrument manual for procedures.
This instrument, as well as the programmable instruments, have internal lock-out features. These
are used to prevent un-authorized tampering with control parameters. None of these lock-outs have
been activated. To activate lock-out, please refer to the instrument manuals.
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INSTRUMENTATION WITH AUDIBLE ALARM
Programming for Honeywell Instruments
A sample program is entered into the instrument memory at the factory to demonstrate how the
audible alarm works. The sample program consists of 1 minute ramps and soaks. At the end of a soak
segment, there is a 1 minute ramp used for the alarm segment. The audible alarm is a programmed
“event” alarm. This means that at the beginning of the chosen alarm segment, the relay for the bell will
close, and the bell will be energized. At the end of the segment, the relay will open and the bell will be
de-engergized. One minute is the shortest time that can be programmed, so a toggle switch is provided
to turn the bell off. The operator must remember to turn the toggle switch back on so that the alarm will
ring again in the next program. Power to the bell is indicated by a light below the toggle switch.
To change the alarm segment number, press the set up button until alarms appears in the lower
display, then press the function button. A1S1VAL will appear in the lower display. A number is entered.
This is the segment that the alarm contact is energized at the beginning of. Press function again and
A1S2VAL will appear. This is the segment that the alarm contact is de-energized at the end of.
A segment could probably be saved by changing the alarm values. To do this, change A1S1VAL
to the segment number needed for the alarm to sound on at the end. Then change A1S1HL to end.
This would allow the alarm to sound at the end of the desired segment, then it would have to be turned
off by the toggle switch. Upon a new cycle start up, the toggle switch would have to be turned back on.
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