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MC- Series Moisture Controls
Technical Overview

TheMC- Series Moisture Controller is a PC based unit in combination with its accompanying
electronics and power sources. The controller is a software drivemmaaffering the

computing power of the standard "off the shelf* personal computer (PC)elddtmnics
accompanying the PC is also software driven with a Multi-microproceasedtrontrol. The
entire system is power interrupt protected by a standard "off thé sHH.

The control manages the moisture content of the final product by accutgtelyl6%)
measuring the moisture content of the incoming raw material throughettod asr moisture
detecting camera. Before the incoming raw material is presented toghdillPor other mixing
device, an in-line belt scale measures the weight of the raw atabed transmits this to tiaC-
Series control The distances to the Belt Scale from the mixer as well as the éisthtie
Moisture Camera from the mixer are stored in a set-up table.alltngs theMC- Series control
to align the moisture content data and weight data in data bundles asdinet proves on the
belt toward the mixer. The position of each foot of raw material alonigeibés know and kept
track of for every data package. In the event the belt stopsl@h&eries controlknows where
the material is in relation to the mixer until it is eventually pesed. In the event of a power
outage théJPSwill keep theMC- Seriescontroller alive for a period long enough to store the
positional data of the raw material along the belt and the runtimeptews on it's hard drive.
Therefore when power returns, the controller can pick up the process wiéreff before the
outage. Another advantage of positional tracking is that varying bellsped varying weights
will not present a problem in metering the final makeup water to tkerm

TheMC- Series controller will calculate the additional required water in order to bring the
desired moisture content of the raw material up to a set point deternyioed customer's
process needs. Water additions, although continuous and steady, are added dnpaeitete
which correspond to data packets along the belt. After the current packetdd@tigemixer,

the control measures how accurately it did as a feedback mechanismrr@eyrewater
amounts are either added or subtracted to the next addition packet in ordesritirheasly
correcting and achieving tighter control. The final Moisture consgecalculated according to the
following formulas:

Determine Dry Weight of Raw Material Weight from conveyor:

Raw Material Moisture Weight = ((%Moisture from camera) / 100) x Reaterial Weight from
conveyor)

Dry Weight = (Raw Material Weight from conveyor) - (Raw Matekialisture Weight)

Calculate Required Moisture to make final weight:

Final Extruded Weight = (Dry Material Weight from above) / ((100 — Desied Moisture Set
point) / 100)

Final Moisture to Add = (Final Extruded Weight) - (Dry Material Weight from above) -
(Raw Material Moisture Weight)



For Example:
At a Moisture set point of 15%
Final Extruded Dry Weight = 0.85 x Final Extruded Weight

Final Water Weight including Raw Material Moisture = 0.15 x Final Extruded Weight

The water is delivered via a proportional flow valve supplied®§. The flow rate is monitored
by a digital flow meter which is also suppliedyC. The size of the water system is
determined from customer hourly tonnage output.

% Inch System

From 2 tons / hour to 20 tons / hour (0.2 gpm to 13 gpm)
3/4 Inch System

From 10 tons / hour to 40 tons / hour (0.8 gpm to 26 gpm)
1 Inch System

From 30 tons / hour to 80 tons / hour (0.8gpm to 80 gpm)

There is a master cut off solenoid to insure that the water supply aéf when it should be and
there is 80 Mesh SS Straineinstalled to insure that the water control system remains free of
clogging debris. An auto purge option for this strainer can be supplied.

A Belt Scaleis also part of this control system and can be supplieERByor can be purchased
separately. Th®C- Series Moisture Control requires a high impedance load cell connection
from thisBelt Scalefor higher accuracy. OEM belt scale controllers are not compatikh the
MCC Moisture Control as all belt scale manufactures’ controlletgubin rate. The MCC
control requires mass only output which is not available. TherefoM®@@only uses the direct
load cell connections which, with our amplifier and in conjunction with a ld@gblution encoder,
will provide the MCC with the mass and flow speed required for the positracéing of the

raw material.

TheMC- Series Moisture Camerashould be installed between 16" to 48" above the product.
The distance to the product can vary greatly (at least +10" to - liiwviaffecting the readings
from the material significantly. This allows for large clumps and pigsass by thioisture
Cameraand still obtain accurate readings from the material. The Moi€amgera uses Far
Infra-Red absorption technology in extremely narrow bandwidths (< 20 nm) frotiplewave
lengths to determine moisture content in the surface of many diffigpes of materials.
Although theMC- Series Moisture Control is capable of accepting millions of curves as
standard, only one curve for each type of pure raw material form is neEldeddditions of

color additives will not require new curvesas the MCC is not affected by color. One curve
for each type of raw material is sufficient for accurate moisturecontrol.

The Camera aperture and light source are kept dust free by purging the collimalieghd light
source cavity with filtered air. The filtered air supply is also noped by the main control to
insure that the purge air is being delivered to the camera. Thre@daitrol cabinet is cooled by
the use of a 4000 BTU Air Conditioner which will prolong the life of the cbetmmponents.
The Preventative Maintenance of these cooling systems is monitoredMgith€ontrol Unit
and maintenance messages will be displayed when service orefitecement is needed.



Three separate outputs of 4 to 20 ma. (up to 250 ma.) Signals are avaikibledasd which
corresponds to the curredty Weight of the incomingRaw Material Weight. This allows for
the accurate dispensing of additives which are bas&ihokVeight thereby saving costs
generated by guessing. Since most feeders do not produce a linear rasgumggput signal,
all feeders can be profiled to produce a modified signal for the desaeddes. A Barograph
read out on the screen is standard which displays the tons/hour for ght aiwell. These
output loops can be reconfigured to vary belt speeds to maintain consStA®SFLOW if
desired.

If a very low water pressure is experienced (< 30 psi.) the Waterwiltarn off and the audio
alarm will sound. Also, if a low dirt level on the belt scale is sentkedsalves will turn off and
a low dirt alarm will sound. The level of low dirt poundage is programmdhlally, if the belt
stops, the valves will also turn off for the duration of this state aridesiime adding water
when the belt restarts.

If the Motor Amperage & Harness Control is installed, the MC-C Control will maintain
consistent Extruder, Pug Mill, and Pre-Pug amperages to operator adjustedtset ioé
amperages set are target set points only and actual desired hasdaésdated from these
points. This option will either turn off the raw feed or variable diéeve the raw feed to
maintain a constant Pug Mill, Extruder, and Pre-Pug loads. However, the ¢ootusgs on the
actual hardness of the column. Variances in amperages are pemmitisdnode due to returns
and varying Mass Flow, however, variances in hardness are correctedndks/amiances in
recipe occur due to unscientific mixing practiddstor Amperage & Harness Control will
sense these errors and automatically make corrections to theadfditéon rate.

Also available is Pug Mill or Pre-Pug load shear monitoring. Load sheasponds to
the Plasticity of the raw material. The control of the raw materatielty gives the
operator a visual indication that the material plasticity in these miis target. This
data is used to forewarn tMotor Amperage & Harness Control software of pending
changes for preemptive corrections. Wibtor Amperage & Harness Control installed the
operator should rarely, if ever, need to make any adjustments at all. Extided Hardness
should always be very tightly held to the customers desired penetrater target.



Main Control Cabinet
Overview of Functions




Descriptions of Controls and Indicators

1) START, STOP and EMERGENCY STOP
On the right hand side of the cabinet you will find the running controls which operate
as a normal Start — Stop circuit. Pushing the Emergency stop button will cut the
power to all external devices associated with this control except the Air Punge
which is powered separately. It will also cut the power to the Un-interruptiblerpow
supply (UPS) located inside the Main Control Cabinet however, the UPS unit will
supply power to the Computer (PC) and the Main Control's Mother Board. If the
Main Control Cabinet interior is opened to access the electronics for repaioya D
Switch over-ride lever must be pulled out to allow Menu selection and or
Maintenance. If Maintenance is to be performed, then the PC should be shut down
normally by pressing Alt + Enter, and then select Shut Down via the Start Mdreu at t
bottom left corner of the screeif.the electronics is to be serviced, shut down the

PC normally and the turn off the UPS and then press the STOP BUTTONN
before any Electrical Work Is Done!

2)Select, UP, and DOWN Push Buttons
Under the Main Control Cabinet Monitor Screen are the selection buttons for the
control of water flow and Hardness control.
A) The Select/Clear Button has several functions, when pressed by itself, or in
combination with the UP or DOWN Buttons
1.If an audio alarm is annunciating, tBelect/ClearButton by itself will silence the
audio portion of an alarm condition.
2.TheSelect/Clear+ Moisture UP + Moisture DOWN Buttons will allow the
operator to switch from manual mode (GPM) to fully automatic modes.
3.TheMoisture UP or Moisture DOWN buttons will allow the operator to adjust the
flow of water in Manual Mode or the Moisture Percent level in Automatic Mode
(please read about Hardness Control). Moisture changes in automatic mode are
temporary as the machine will servo to either Amperage settings or Basupze
4.TheSelect/Clear then Hardness UPor Hardness DOWN Buttons will allow the
operator to change the amperage set points for the extruder, pug mill, predpug mil
and die pressure. As tlelect/Clearis depressed each amperage or die pressure
set point will highlight in sequence. When high lighted each set point can be
adjusted with thélardness UPor Hardness DOWN Buttons.
5.TheSelect/Clear+ Hardness UP+ Hardness DOWNButtons together will allow
the operator to turklardness Controlon and off. A red indicator on the operating
screen will turn from red to yellow or green to indicate whether oHaodness
Control is activated.




Status Lights

This light will activate when all systems are ready. After the unit is pavwap for

the first time or after a run, the unit will recheck customer output loops and the do a
diagnostic check on all systems. This may take three seconds or longer depanding
how long the unit has been out of service. If the Control has been off-line a while, the
unit may have to reestablish the operating temperatures inside the Cdrnotraan

take a few minutes. The Status Bar will display any reasons for a detyrinimg to

the READY STATE.

2)Run Data Retained
This light, when on, means that the memory contains the data obtained from the last
run. In other words, the raw material on the belt, it's weight, and dry moisturatconte
are known as of the last run. If this data is determined to be not correct, it can be
cleared via the MODE + DOWN Buttons as described earlier.

3)Master Solenoid . Water Actuator_and Decreasing Flow
The first of these lights activates if the master solenoid valve is on or off. Hterma
solenoid will insure a positive cut-off on the water system. The Water Vaiyat L
will activate in association with the Increasing and Decreasiog Eights to show
that the flow is being controlled properly during a run.

4)Not Ready
If the MC-C System is not ready, this light will activate. Messagesitdsxribe the

reason/s for not being ready will be displayed in the Status Bar on the MongenScr

5)Active Alarm
This Light activates while, and for the duration of, the warning/alarmagessappear
in the Status Window of the display Monitor Screen. This gives a more visuabalert f
the operator that warnings may be displaying, but are not critical alarms.

This Light activates while, and for the duration of, the maintenance mesgapges a

in the Maintenance Status Window of the display Monitor Screen. These messages
display during standby mode only (not running). This gives a more visual alert for the
operator that warnings may be displaying, and that PM maintenance isdequire

7)Shut Down
The unit has Shut Down your process as a result of the Alarm Messages being
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displayed in the Alarm Status Window.

8)Hardness Alarm
When this light activates a hardness alarm is on and the MCC Hardness Control is

engaging the problem.

9)Amperage Intervention
An Over Amperage Limit has occurred and the Motor controls have activated to
prevent an over amperage problem.




11

The Stand-by Screen

The Stand-by Screen Displayshe relevant data obtained from the the
last run. It also displays current setpoint, recig loaded and any alarm
and maintenance messages.

Mouse Button Controlsre available in order to address changing Recipes, Clearing
alarms, and Clearing Alarm Messages. The “Menus” Button allows enwthie many
programmable features of the machine as well as testing features. feitunes should
not be changed without consulting the factory.
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The Running Screen

The Run Screen Displaydhe relevant data obtained as the run
progresses. It also displays current set point, @e&tion from set point,
Accrued set point and barographs which tell the opmator about the
current status of the process. If the option is piehased, the current
recipe loaded is displayed as well and any alarm rasages.

The Moisture Control is Started by:

If Raw Feed Control Option is installed — see note 6
If Recipe Option is installed — see note 7

If Feeders are to be used — see note 8

If Penetrometer Option is installed — see note 9
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1) First Press the Green Start Button

2) The Unit will be in Manual Mode and the water flow units will be adpsted and
displayed as Gallons per Minute (GPM).

3) Adjust the GPM Value until the Extruder Amperes or Die Presste produced by
these adjustments are in the desired operating window (+25 to -25). As adjments
are made, a small window will appear to the immediate right of the GPM @iw rate
display which will display the progress of each adjustment as it workiss way
through the process.

4) When the desired stability of the process is achieved and no furthedjustments
are made, the machine will record and set the desired amperages fot peints.

5) When the GPM reading turns from brown to green, the unit is ready to switch
from Manual to Automatic by Mouse clicking the Auto/Manual Button, or by
pressing the (Select + Up + Down) buttons simultaneously.

6) Normally, once in Auto Mode, no further adjustment needs to be made.

Notes:

1)As variances in raw material mix occur, it may be necessary to make teioary
Percent Moisture corrections. These corrections should be lessath 0.5% at a time
and allowing each correction to fully come through the process prior to makg
another correction. The Machine will automatically remove the correction ove
time. These occasions should be rare and it is most common not to make
adjustments during any production day once the unit is in “Auto Mode”.

2)If the unit is left idle (belt not running) for a programmable length of time (default
= 30 minutes), the unit makes an assumption that a die or other process change
has occurred. At this time the unit will switch from Automatic to manual (GPM)
mode. The operator must readjust the unit again to place the unit into Ao
Mode.

3)If the unit does not have Die Pressure input then a column Hardngsncrease or
decrease can be accomplished by first pushing the far left Seldxitton to
highlight the Extruder Amperage set point. While highlighted, the Set pint can
be raised or decreased to achieve the desired hardness of the column.
Adjustments should be made in 10 amp increments at one time and allow 5
minutes for the machine to accomplish this new hardness level.

4) If Die Pressure option is installed, Hardness changes can be accorsipdid by
adjusting the Die Pressure hardness set point. Remember to hold thelect
button in long enough to allow the highlighter to move over to the Die Preare
set point window. Allow 5 minutes for the column to respond to this chage.

5) If Auto-Die Pressure Set has been selected for your plant, then dag the
learning mode (Manual or Gallons Mode), the die pressure set point willeb
automatically set after the final adjustments in Gallons Mode are accoptished.
The advantage of this feature is as follows; for a plant that changes dies oftét
would become unreasonable for the operators to record set points for eacled
therefore the Auto-Die Set feature allows the operator to switch to &lons mode
or “Learning Mode” after the new die is installed so that the MCC can learn a
new set of Hardness Set Points for that particular Die. Again, as before, winéhe
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final GPM adjustments are made and the process is stable, the GPM raad will
turn from Brown to Green. The MCC has obtained sufficient data and the
operator can now make the jump to fully Automatic Mode as described above.

If Raw Feed Control Option is installed

6) You must first set the desired feed rate in Ton/Hour. This is accoriphed by
selecting the mouse button labeled “Feeders”. The Feeder controlemu will pop
up. Normally, the feeder control for the raw feed is Feeder #1. To increase the
tons per hour click the “ > " button above the “Feeder #1” column and to
decrease the Tons per Hour setting click the “ <” button. The Set point for
Tons/Hour will be shown as blue & yellow at the bottom of the window. Ithe
Raw Feed has been selected to follow actual dry weight, the same display will
convert to brown & yellow if the camera is on-line and the system has had tinte
evaluate the dry weight flow rate in tons/hour. Further adjustments wl be made
based on dry weight tons per hour. If a speed pot is used the raw feed can b
switched to manual or auto feed mode and adjustments will be based on wet
tons/hour. If Raw Dry Feed control has been selected the unit will tengparily
switch back to Wet Feed Rate to follow the operators pot adjustment, then
recalculate the dry feed setting for the pot adjustment and display andontrol on
the new dry weight set point.

If Recipe Option is installed

7) Most of the systems to date do not require the operator to select actuakipes
because the Hardness Control system will sense the mismatch in ttaamera
curve and correct it without the operator even knowing it. However, this des
cause slight errors in the calculated corrections and data points collext. To
switch to the actual mix you are running, simply click the mouse button orhe
recipe button and double click on the correct recipe on the subseguat drop down
list. The correct recipe will load.

If Feeders are to be used

8) You must first set the desired feed rate in % or #/ton or gal/ton depeeat on how
the feeder is programmed. This is accomplished by selecting the mousgton
labeled “Feeders”. The Feeder control menu will pop up. To increadée rate
per ton click the “ > " button above the “Feeder #X” (1 through 5) column; or to
decrease the Rate/Ton setting click the “ <” button. The Set point for RafTon
will be shown as yellow against dark red at the bottom of the window. Theeed
Rate can be selected to follow actual dry weight or wet weight.

If Penetrometer Option is installed

9)If the Penetrometer Option is installed and it is not showing on thelardness
Control window, then mouse click the “menu” button and select “# 27
Penetrometer “. A menu will POP UP that will allow the operator to sofivare
install this option. If the Penetrometer is to be physically taken dwse this
procedure to uninstall this device.
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Standby Screen w/ Menu Selection

There are several Mouse Selected buttons which activate the following:

Menus: There are 27 (at present) selections available under this selection. fehese a
discussed throughout this manual. All of the setup tables for tailoring the machine to
your process are selected here. However, you should always check witttahegaor

to changing any value as this may adversely effect machine responseonpade.
Change RecipeTo change recipe, simply click this button and select the appropriate
recipe from the list.

Diagnostic ScreenThis button displays the more important process variable values in
real time for trouble shooting purposes.

Clear Run: This button clears the memory of the last run. If the Machine “Stop” button
was pushed with material still on the belt and then, for some reason, the belt wad.emptie
It would be necessary to clear the memory of the Machine so that the machima wil
think that the material is still on the belt.

Clear Maintenance: This Button will clear the particular maintenance item being
displayed in the Maintenance item window.

Clear Alarms: This button will clear the audio portion of all alarms.



Diagnostic Screen
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Main Defaults Menu

Items shown irRED are determined at the our factory and should not be changed
without consulting with the Journey Electronics Corp. (JEC) first. GREEN items
can be changed by user. Pressing the "ENTER" key without an entry twitl te

the MAIN CONTROL PROCESS screen.

Software PathThis tells the software where to start looking for it's self - DO NOT

CHANGE THIS
JEC Company NameOur company name - Please DO NOT CHANGE THIS

The Model of this Control This is the Model Number of this Control and will tell

JEC which software version this control uses- DO NOT CHANGE THIS
Your Company NameThis tells JEC whom this Product was originally sold to -

DO NOT CHANGE THIS
Recipe Option Installed This tells the software if the RECIPE OPTION is

installed — Select "Yes" if it is installed or "NO" if it is not.
Reboot Option There is a COM port bug in Windows XP that may slowly eat up

buffer memory while running continuous RS-232 Communications. The Reboot
Option can be used to reboot the computer at some specified time everyday thereby
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clearing the systems memory.
7.The Serial Number of this Control This is the Serial Number of this Control

and will tell JEC which software version this control uses- DO NOT CHANGETH

8.The Packet LengthThis is the number of feet per data packet. The number to be
entered here is a whole numberconveyor speed (ft./sec) x 3 (seclror example: At
2.2 ft/sec. X 3sec. = 6.6 feet. Thenwi®wle integer of 6.6 = 6 feetTherefore
enter 6 for packet length. Even though data is calculated per foot by the controlle
The controller is better able to use packets of data for comparison betweeootach f
packet.

9.The Audio Alarm Silence TimeThis minute timer allows the operator to push
the MODE + UP Buttons during Standby Mode to silence reoccurring or nuisance
audio alarms until the maintenance issue causing the alarm is fixed. The sl
is 10 minutes of relief however, any value up to 65,500 minutes (45.5 days) is OK. If
the run button is hit this function will reset and Audio alarms will be active once
again.

10How long to display Maintenance and Alarm MessageFhis is a nominal
value set at the factory. The default is 10 but can be any whole number less than 10
and greater than 0. It determines the length of time Alarm and Maintenanagesess
appear on the screen.

11.The Number of Feet between Belt Scale and Mix@this is the total
number of linear feet of conveyor that lies between the Mixer and the Bedt Sida
Belt Scale can be placed up to 500 conveyor feet from the Mixer .

12.The Number of Feet between Camera and MixeThis is the total number
of linear feet of conveyor that lies between the mixer and the Camera. TheaCame
can be placed up to 500 conveyor feet from the mixer however, the Camera should be
mounted some place between the Belt Scale and the Mixer.

13The Bit Resolution for this Control This is the minimum resolution bits for
the inputs for this control - DO NOT CHANGE THIS. This number should be 10 in
most cases.

14The JEC Password for Menu NavigatiorThis is a password that will
protect un-authorized access to these menus. It can be any value or name the customer
desires. If you choose to select a password, please write it down or recordidtrand s
it somewhere safe. The Default password is " or blank, none.

15Would you like to use the Diagnostic Screerf the unit is having trouble
and you would like to see individual input results and intermediate math results from
the Machine and software, a trouble shooting screen is available by answéhiag wi
"YES" here. If the normal RUN and STANDBY screens are desired the@4a "
should be placed here.

16.The Maximum Initial Feet of Travel to Obtain Control This is the
maximum number of feet the Control has to obtain a locked-in status in percent error
of moisture control after pushing "RUN". It can have any value between 1 to 1000
feet.
Theminimum value, depending on machine speed,2x Packet length in feetFor
example: if the packet length is 6 feet, the minimum value is 12 feet.
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17 The Maximum Error from Setpoint per Foot This number can have any

18.value from 0.1% to 5% Error from Setpoint / Foot. The default for this value is 1%.
For instance, a value of 1% means that the unit can swing, instantanaptisiy,%
above or below theetpoint / footand not give an alarm. This mainly will occur at
start-up or when a drastic change in setpoint has occurred. haolkesply that a 1%
overall error from setpoint is allowed. The Control will sometimes, at start-aige m
larger swing (correction) to lock-on to the target setpoint.

19.The Maximum running Feet of Travel to Maintain Control This is the
maximum number of feet the Control has to regain an out of limits condition before
Shut-Down of the Process line. Timnimum value, depends on machine speed,
= 1 x Packet length in feetFor example: if the packet length is 6 feet then the
minimum value is 6 feet.
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Moisture Camera Defaults

Items shown irRED are determined at the our factory and should not be changed
without consulting with the Journey Electronics Corp. (JEC) first. GREEN items
can be changed by user. Pressing the "ENTER" key without an entry twil te

the MAIN CONTROL PROCESS screen.

10)Make of the Light SourceThis is the manufacturer of the light bulb used in the
Camera

11)Model number of the Light SourceThis is the manufacturer's model number
of the light bulb used in the Camera

12)Running Voltage of the Light SourceThis is the nominal running voltage of
the light bulb used in the Camera

13)Maximum Wattage of the Light SourceThis is the maximum running
wattage of the light bulb used in the Camera

14)Running frequency of the Chopper Fandhis is the nominal running
frequency of the light bulb which is chopped by the fan blades to create identifiable
guantum packets of IR energy.

15)What is the Camera Circuit Temperature This is the electronics circuit
temperature inside the Camera. It is maintained by heating elemedéstirescamera
and associated temperature control electronics.
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16)What is the Detector Circuit Temperature This is the temperature of the IR

Detectors inside the Camera. It is maintained by a Thermo-cooling deside the
camera and is regulated with the associated temperature control devise.

17)What is the Maximum Voltage on this Bulb This is the maximum DC
voltage which can be applied to this bulb. Please note that this bulb was meant for
operation at 120 VAC and is being operated at varying DC Voltadies Direct
Current Voltagesare Very Dangerous Please insur@ll POWER IS OFF
BEFORE YOU OPEN THE MAIN CONTROL CABINET.

18)What is the Minimum Voltage on this Bulb This is the minimum DC
voltage which can be applied to this bulb. Please note that this bulb was meant for
operation at 120 VAC and is being operated at varying DC Voltadies: Direct
Current Voltages are Very Dangerous.Please insurAll POWER IS OFF
BEFORE YOU OPEN THE MAIN CONTROL CABINET.

19)What is the Life Expectancy of the Light BulbThis is the rated life of the
IR light bulb in hours. The life is stated using this bulb at the maximum AC voltage
however, the bulb is run under varying DC voltages normally at about 70 VDC.
Therefore, the normal life expectancy will be approx. 4 times this value.

20)What is the AD Dark Read Upper Limit This is the IR Detector Analog to
Digital Converter upper limit value for a no light or Dark reading detected thie
stop button is depressed or upon Power up. Values obtained over this value indicate
moisture contamination of the detectors. The processor will display alessages
and try to correct the problem. However, a new desiccator pack may be netessar
solve the problem and is easily replaced by unscrewing the desiccator woamnam
the camera body. A Bake-out time may be necessary.

21)What is the Circuit Temperature Offset This is the IR circuit temperature
detector offset from true.

22)What is the Detector Temperature OffsetThis is the IR Detector
temperature detector offset from true.

23)Do you want Temperature Control ActiveThis tells the system to turn on or
off the camera temperature control circuitry. This will always be@actnless JEC
tells you to turn it off in the event of trouble shooting this unit. The detectors must be
cold in order to produce any signal. The Controller may vary the temperaturerpetwee
a range of -20 C to + 20 C depending on the type of raw material seen by the camera.

24)What is the Base Moisture Setpoint for the Molded Lime If the Recipe
Option isnot installed, this can be set to a base moisture setpoint used on molded line.
Using the same recipe mix for an extruded line at say 13% base then switching to
molded line at 18% base can be accomplished by pressing the MODE + UP Buttons
on the front panel of the Main Control Cabinet. The Base Moisture will now be the
value placed in this menu. Switching back to Extruded, in the same manner will now
put the desired moisture setpoint at the value placed in the extruded entry below. If
the Recipe optiors used then you have two options. A) place a Zero here and then
place the desired recipe percent moisture in the recipe entry moduleHoeeipe or
B) place the base moisture setpoints for each line here and the for epelptace a
deviation from this setpoint in each recipe description. This allows you to switbh e
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recipe from extruded to molded keeping the same percentage deviation but, also
allows the user to keep the number of recipes to a minimum by allowing eguhteeci
be used for

either the molded or extruded line at the press of a button. The values here are
additive. In other words, Final Molded Setpoint = (Base Setpoint Molded) + (Recipe
Setpoint entered for a particular Recipe) and Final Extruded Setpoint =$Bgs®nt
Extruded) + (Recipe Setpoint entered for a particular Recipe)

25)What is the Base Moisture Setpoint for the Extruded.ine If the Recipe
Option isnot installed, this can be set to a base moisture setpoint used on extruded
line. Using the same recipe mix for an Molded line at say 18% base then switching to
extruded line at 13% base can be accomplished by pressing the MODE + UP Buttons
on the front panel of the Main Control Cabinet. The Base Moisture will now be the
value placed in this menu. Switching back to Molded, in the same manner will now
put the desired moisture setpoint at the value placed in the Molded entry above. If the
Recipe options used then you have two options. A) place a Zero here and then place
the desired recipe percent moisture in the recipe entry module for eachareBipe
place the base moisture setpoints for each line here, then for each rewgpe pla
deviation from this setpoint in each recipe description. This allows you to swtbh e
recipe from extruded to molded keeping the same percentage deviation but, also
allows the user to keep the number of recipes to a minimum by allowing eguhteeci
be used for either the molded or extruded line at the press of a button. The values here
are additive. In other words, Final Extruded Setpoint = (Base Setpoint Extruded) +
(Recipe Setpoint entered for a particular Recipe) and Final Molded Setpoinde= (Ba
Setpoint Molded) + (Recipe Setpoint entered for a particular Recipe)

26)The Black Body Reference Calibration This is a record of the calibration
values for calibrating the gain of the camera on your system. Calibrations
depending on the range of raw materials processed at your plant. The firss vhaie
relative gain factor for each camera. They are all set to the samé e next value
is the lamp voltage in DC volts. And the final value is the calibration distance to the
Black Body Reference. This distance should be the average distance framéra c
aperture (opening) to the average height of the raw material at half loadBlathke
Body is made from a flat, non-moisture absorbing material coated with r@nRlit
Black Paint. There should be several coats of this paint applied sequentially and
baked in a convection oven at 150 degrees F prior to use to insure the is no water or
moisture in the coating when the calibration is done. Please note that theioabbrat
are done at our factory and the cameras should never need calibration in the field.
Another note is that the camera is sealed under a completely dry environment and
breaking the seals to calibrate could cause damage to the camera components.

27)What is the Camera Desiccator LifeThe Camera is kept completely DRY by
the use of a desiccator pack that is manufactured by JEC. The life of this pack ma
vary from plant to plant. This number can be changed if the life experiencesl is les
than the factory estimate. The control will detect if this pack is bad andivallygu
a warning when the pack needs to be replaced. Instructions for this procedure are
described later in this manual.

28)What is the Working Distance of the CameraThe distance of the
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Camera opening to the normal level of the raw material at half load. Theskgkta
correction for the absorbance values due to changes in distance to the work. ofligs err
normally less than 0.1% per inch and is corrected based on Belt Scale Load.

Quadrature Shaft Encoder Defaults

ltems shown INRED are determined at the our factory and should not be
changed without consulting with the Journey Electronics Corp. (JEC) fst. The
GREEN items can be changed by user. Pressing the "ENTER" key without an
entry, will return to the MAIN CONTROL PROCESS screen.

1)Make of the Shaft Encoder This is the manufacturer of the Quadrature Shaft
Encoder used by the MC-C Controller to keep track of the speed and position of the
raw material on the belt.

2)Model number of the Shaft Encoderthis is the manufacturer's model number
of the Quadrature Shaft Encoder used by the MC-C Controller.

3)The Number of Pulses per FoofThis is the number of digital pulses per foot
produced by this shaft encoder.

28)Life Expectancy of the Encoder \WWheeThis is the number of miles life
expectancy of the 12 inch circumference rubber lined encoder wheel used on this
encoder. A 1% change in diameter due to wear = 1% change in accuracy. When the
Maintenance warning appears on the screERIANGE THE WHEEL!
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Belt Scale & Dry Weight Output Defaults

ltems shown INRED are determined at the our factory and should not be
changed without consulting with the Journey Electronics Corp. (JEC) fst. The
GREEN items can be changed by user. Pressing the "ENTER" key without an
entry, will return to the MAIN CONTROL PROCESS screen.

20Make of the Belt ScaleThis is the manufacturer of the Belt Scale used by the
MC-C Controller to keep track of the weight of the raw material on the belt.

21Model number of the Belt ScaleThis is the manufacturer's model number of
the Belt Scale used by the MC-C Controller.

22.The Output Voltage per weightThis is the Voltage produced by the load cells
in the belt scale for a full scale load. It is usually a low mv. Signal.

4)The ZERO Load Weight or TARE This is the zero product on belt load rating
for the belt scale when the belt is empty.

5)The Maximum Load weight This is the maximum load rating for the load cells in
the belt scale.

6)The Distance Between Scale to Idlerrhis is usually ¥4 the distance between
Idlers. For example: If the Idlers are spaced 4 feet apart then the dibsineen the
Belt Scale to Idlers is 2 feet.

7)What is the Depth of Material on Belt @ 2 LoadThe System need to
correct for the height of the Raw Material in order to eliminate a caloalatror.
Enter the height of the Material in inches for some weight. About half loading.

8)What is the Full Scale Output In tons Per Hour This is the Maximum
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tonnage / hour that the unit will be controlling. For instance if the unit is switching
between controlling two different lines, then the line with the greater torm#dee
placed here. If this system is controlling one line with one camera, thenhenter t
maximum tonnage / hour from that line here.

9)The Dry Weight Output Loop Parameters The MC-C Control comes
standard with a 12 bit output capability for accurate control of additives or whatever
the customer would like to use it for. The output must be programed by the customer
for either "V"oltage output or "C"urrent output or "N"one if no output is used. Enter
a "V" if voltage is desired. The voltage can be any range set up below such as 0 to 5
vdc or 1 to 5 vdc or 0 to 10 vdc... Any range up to 10 vdc. If a current loop is desired,
the "C" option is specified and will produce any range from 0 m2b@mma. At a loop
resistance from 40 ohms the out put must not exceed 250 ma. However, the loop will
produce 20 ma. at a loop resistance of 500 ohms. This should adequately supply 5 to
10 circuits on this loop in the range of 4 to 20 ma. which is the most commonly used
output.

10)The ma. Full Scale OutputThis is the ma. output full scale, normally 20 ma.
which would be @ 20 ma. when the tonnage output is at the number placed in
guestion 7 above.

11)The ma. Zero OutputThis is the ma. output under no weight or a stopped belt,
normally 4 ma.

12)The Voltage Full Scale OutputThis is the volts DC output full scale, normally
5 volts, which would be @ 5 VDC when the tonnage output is at the number placed in
guestion 7 above.

13)The VDC Zero Output This is the VDC output under no weight or a stopped
belt, normally 1 VDC.
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Water System Defaults Menu

ltems shown INRED are determined at the our factory and should not be
changed without consulting with the Journey Electronics Corp. (JEC) fst. The
GREEN items can be changed by user. Pressing the "ENTER" key without an
entry, will return to the MAIN CONTROL PROCESS screen.

Make of the Proportional Valve Drive AssemblyThis is the manufacturer of
the Proportional valve drive and assembly used by the MC-C Controller to keep track
of the water being added to the raw material.

Model Number of the Proportional Valve Drive Assembly This is the
model number of the Proportional valve drive and assembly used by the MC-C
Controller to keep track of the water being added to the raw material.

Make of the Master Cut-Off SolenoidThis is the manufacturer of the Solenoid
used by the MC-C Controller to insure the water being added to the raw miaterial
positively cut-off when necessary.

Model Number of the Master Cut-Off SolenoidThis is the model number of
the Solenoid used by the MC-C Controller to insure the water being added to the raw
material is positively cut-off when necessary.

Make of the Water Strainer This is the manufacturer of the Strainer used by the
MC-C Controller to keep clogging debris out of the valve, solenoid and water meter.

Model Number of the Water Strainer This is the model number of the Strainer
used by the MC-C Controller to keep clogging debris out of the valve, solenoid and
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water meter.
Is a Water Strainer Used on this SystenMost likely this will be Yes.

What is the Water Strainer Life in Gallons This is the number of gallons
through-put between purges or cleaning of the strainer. This depends largely on the
amount of silt or grit in the water supply. A 30 mesh Stainless Steel Straisedis u
so that fairly large particles of up to 0.032 inches will pass through. The Controller
will sound an alarm prior to this entered value if a drop in flow is detected.

Make of the Digital Water Meter This is the manufacturer of the Digital Pulse
Out Type Water Meter used by the MC-C Controller to keep track of the watgr be
added to the raw material.

Model Number of the Digital Water Meter This is the model number of the
Digital Pulse Out Type Water Meter used by the MC-C Controller to kaek ¢ff the
water being added to the raw material.

What is the Water Meter Minimum Flow _All water meters have a minimum
flow requirement in gallons / min. Enter this value here. It is normally written on the
meter tag.

What is the Water Meter Maximum Flow_All water meters have a maximum
flow requirement in gallons / min. Enter this value here. It is normally written on the
meter tag.

What is the Water Meter Pulse Rate / FlowThe water meter will have a pulse
rate per flow, sometimes called a K factor. This will differ for eaettemeven though
the meters are the same type and model number. Enter this value here. lalynorm
written on the meter tadf the water meter is ever replaced, a new number will be
given for this entry.

What is the Water Meter Pulse Rate Correction FactorEachwater meter
will have a pulse rate correction factor. This will differ for each metan gvaugh
the meters are the same type and model number. The value for each is deteymined b
testing which is done under controlled conditions at our factory. If the wateriseter
ever replaced, a new number will be given for this entry.

Is a Water Strainer Auto Purge Option Installed on his System This
option will purge the water strainer after each run for 5 seconds. The Auto Rurge K
can be purchased separately from JEC.

The Minimum Pulse Movement on Proportional Valve This Value is
determined at our factory for the size water system you reqoeiot adjust this
value with out consulting JEC technical support

The Maximum Pulse Movement on Proportional ValveThis Value is
determined at our factory for the size water system you reqoeiot adjust this
value with out consulting JEC technical support.

The Minimum Pulse Width on Proportional Valve This Value is determined
at our factory for the size water system you requite.not adjust this
value with out consulting JEC technical support

The Maximum Pulse Width on Proportional Valve This Value is determined
at our factory for the size water system you requite.not adjust this value with
out consulting JEC technical support.
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Air Purge System Defaults Menu

ltems shown INnRED are determined at the our factory and should not be
changed without consulting with the Journey Electronics Corp. (JEC) fst. The
GREEN items can be changed by user. Pressing the "ENTER" key without an
entry, will return to the MAIN CONTROL PROCESS screen.

1.Make of the Air Purge Pump This is the manufacturer of the air purge pump
used by the MC-C Controller to keep dust and debris out of the Camera, Lamp
Housing and MC-C Control Cabinet.

2.Model Number of the Air Purge PumpThis is the model number of the air
purge pump used by the MC-C Controller to keep dust and debris out of the Camera,
Lamp Housing and MC-C Control Cabinet.

3.Make of the Air Purge Filter This is the manufacturer of the air purge filter used
by the MC-C Controller to keep dust and debris out of the Camera, Lamp Housing and
MC-C Control Cabinet.

4 Model Number of the Air Purge filter This is the model number of the air
purge filter used by the MC-C Controller to keep dust and debris out of the Camera,
Lamp Housing and MC-C Control Cabinet.

5.What is the Air Filter Life This is the number of hours between cleaning of the
filter. This depends largely on the amount of dust in the air. The Air Purge System
has
a detector that will cause an alarm if this filter becomes clogged. However
preventative maintenance after the entered hours is recommended.
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Moisture Curve Data Points Entry Menu
Moisture Curve Name Entry Menu

Curve File Names :Curve file names can be entered here. They can be up to 8
characters in length and can be letters or numbers. Do not use characteesrtbiat a

whole numbers or letters. For example: Do not use characters such as >>${P@!:;

but, characters such as 123bbb or BBB123 or HARTLAND are acceptable Curve names.
Each Curve should have a different file name. The existing Curve names argedispla

the order they were created. Do not use the same name twice as you mayenggvert
overwrite the file. If you type in an existing file name, the systertink you are

editing this file and the data from this file will show in the next screenoufwanted to

enter a new Curve then do not plug in new data values over the existing ones. On the
other hand, if you wish to edit a curve, then type in that file name you wish to edit and the
data for that curve will appear in the next screen for editing.
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Moisture Curve Data Points Entry Menu

Curve Data Entry:

Each Raw Material will have slightly different moisture curves mainky tduthe

hydrated (crystalized) water coordinated in and around the lattice structheesalts

found in the raw material. For this reason, Moisture Curves are a necessity.

Selecting a number above will enable you to enter the absorption value obtained from the

diagnostic screen. The Diagnostic Screen can be viewed by selecting itéin 15 of

the Main Defaults Menu (Menu #1). Toward the bottom right side of this screen is the

current raw absorbance values used in this menu. View a sample of the RawlMateri

under the Camera in a 10" x 10" tray. Let the Camera view this sample for about 10

seconds for best accuracy. Then record the absorbance value associated with the

moisture content of the sample. Samples are prepared as follows:

1)Dry a 20 pound sample of the raw material at 150F for 24 hours in a vented convection
oven in a flat open tray.

2)Weigh a smaller (10in. X 10in.) sample tray to"1@®a gram.

3)Weigh out 10 samples accurately with a scale. About 1000 grams of this drie@materi
is needed for each sample. Record each sample weight't@fa@ram.

4)Subtract out the tray weight from #2 above and record the sample weight. Double bag
and seal these samples. The Zero (0) sample is ready. For all otherstegofive.

5)Then empty the sample, (carefully — do not spill any sample - if you do — thengie-wei
the sample) into a Kitchen Maid type Mixer.

6)Calculate the amount water to add to this sample by the following formula:
water to add in ml. = (dry weight of sample / ((106- percent moisture)/100)) — sample weight

7)Add the appropriate ml. of water with 0.1 ml. accuracy and mix for 30 minhiete:
1ml. of water = 1 gram @ 20C or 78F.

8)Mix for 30 Minutes at a Low Speed in a suitable mixer (Kitchen Maid)

9)Re-weigh the sample and add any evaporated water, then remix and re-wéitpe unti
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sample weight is correct. Re-bag and seal the mixed samples, then let thes sampl
for 24 hours in the sealed double bags.

10)The samples are now ready to measure and record by pouring each sampie out
the 10in. X 10in. square tray. Then, with the diagnostic screen visible, record the raw
absorption for each sample. This value is the number after the label RAW ABSP.
Then enter this data in the screen above. Do not allow sample to be exposed to air for
more than 10 minutes as surface water will evaporate and give a falsgyreadi

11)This service is also provide by JEC for a fee of $ 500.00 per material. Send us a 5 gal
pail of material and we will send back a software CD or floppy disk with the data on i
in an auto load format.

Other Curve Data At Bottom # 21

11)The absorption mode will normally be "B"

12)This is the target lamp intensity value for your material. It will vatl the
brightness of the material. For a dark material it may be higher and abright
material it will be lower. For most materials, a value of 350 is used. Tiuyfaen
help you determine this number if different than 350. The value is always given in
increments of 50 in the range of 150 to 600.

13)The slope change for absorption rate is a ratio value that corrects for moistgre be
added immediately prior to the Camera reading the material. Moistwieaetme
to be absorbed into the raw material. If water is added minutes before thra came
reads the material. The reading will be inaccurate because much of thes\gtite
sitting near the surface and has not soaked into the material yet.

14)The change of absorption per inch for the highest moisture content is determined
when the curves are formed. As the height of the material changes on the belt due to
different loading, so does the absorption value read by the camera. This is a slight
error and is easily corrected by the software and the data entereddhetseaware.
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Recipe Option Menus

Recipe Name Entry Menu

Recipe File Names Curve file names can be entered here. They can be up to 8
characters in length and can be letters or numbers. Do not use characteesrtbiat a
whole numbers or letters. For example: Do not use characters such as

>>$" @!:;'{}[]+-, but, characters such as 123bbb or BBB123 or HARTLAND are
acceptable Curve names.

Each Recipe should have a different file name. The existing Recipe nanes ar
displayed in the order they were created. Do not use the same name tyauaras/
inadvertently overwrite the file. If you type in an existing file name, yiseesn will

think you are editing this file and the data from this file will show in the negeacr

If you wanted to enter a new Recipe then do not plug in new data values over the

existing ones. On the other hantlyou wish to edit a Recipe, then type in
that file name you wish to edit and the data for tht Recipe will
appear in the next screen for editing
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Recipe Data Entry Menu

Recipe Data Entry:

1&2) Recipe Number and the Recipe Nam&hese items were entered in the last

window and can not be changed in this menu.

3)Recipe Moisture ContentThis can be handled in two ways. If you want to just place
a value here that will always be a constant, then do so. However, if this controller has
a daughter board installed with a two camera system for two separat¢ierea
deviation from setpoint can be used instead. See the section on page 13 — item 14 and
15 for more detail. The Controller can be switched, Extruded vs. Molded by pressing
the MODE + UP Buttons on the front panel. If a base moisture for the Molded line
was set up in the Camera Defaults Menu as a starting percent for that kne the
deviation could be entered here, and the two values would add. Assuming the
Extruded line was set at 13% and the Molded at 18%, and if you entered a deviation
of 1.3% here for this recipe, then when this Recipe was selected for extruded line, the
setpoint would be set to 14.3%. If the Molded line was then selected, the new setpoint
would be 19.3%.

5 to 9) Raw Material Names and Concentration¥his section contains the mix make-

up of raw materials and the percent of each in the mix.

10 to 16) Additive Names and Concentration¥his section contains the mix make-up

of additives and the percent of each in the mix.

17) Are the Additives added Before or After the Belt Scal&his tells the MC-C

Controller whether or not to add the weights into the dry weight calculations far wate

additions. If they are added after the Belt Scale then type a "A" hereexiraaveight

will be added. If these additives are added before the weight scale, thenghieisve

already included in the scale data. In this case type in a "B". The weithtst be

added.
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Custom Customer Options Files

In most cases, each plant will have customized software routines whichitbea ty
JEC to tailor the MCC software to your needs. If the Custom software bit in the
“C:\MCC32\MCCDefaults.fil” file is selected as 1 instead of 0 then thevsoé will

load a set of parameters customized for this plant. The Custom file is found in the
folder path “C:\MCC32\ customxxx.fil” where xxx = the S/N extension on the front
panel sticker of the particular MCC Cabinet. Below is a typical Custorwffileh can

be edited by the customer to change the operating parameters of the peculiar
requirements for your plant. Caution should be excersized when editing parameters
because in these types of files, you must only type over the value and do not press the
enter key because our software is expecting to see the values for eaichaxatily

the same line as before the edit.

Normally, editing of this type is not required by the customer. Any chahgedsbe
by discussion with our factory personnel and a backup copy should be made prior to
manipulating any data.
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Custom Customer Options Files

Each plant will have customized settings which are determined by JEC tditdier

MCC software to your process. Some of these are contained in ready made menus as
shown earlier. This particular file is a text file such as the custom étgioned on

the last page. This file, “C:\MCC32\MCCDefaults.fil” contains many patans

which are customized for this plant. Below is what this will look like. Caution should
be exercised when editing parameters because in these types of files, yoalynus

type over the value and do not press the enter key because our software iagkpecti
see the values for each item in exactly the same line as before thenedis file,

different types of parameters are grouped in categories based on functions io order t
simplify finding each variable.

Normally, editing of this type is not required by the customer. Any chahgedsbe

by discussion with our factory personnel and a backup copy should be made prior to
manipulating any data.

Below is a description for each variable under each section:
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Section #1
FRxFERRRRRRRRARRRRARRR Moisture Camera Defaults

CAMERAL position normal 123
CAMERAZ2 position
CAMERAZ3 position
OVERALLMULTIPLIER for camera
3 camera offset overall.125
minimum end setpoint expected
20  maximum end setpoint expected
1 manningcorrection on = 1 and O if off
.9673 manningcorrectionfactor = new camera cowadtctor to linearize to manning curves
20  MOISTCNT = MOISTURE AVERAGING COUNTS 100 FOR WA 20 FOR PERCENT ABS
1 adjustmoisturecontrol = 1 if MOISTURE adjustmetatgorrect for absorbative properties of each mix
1 moisturecalcmethode if = 1 then calculates caradjustments with updated methode
116.8 CAM1OFFSET = CAM OFFSET **** moisturecalcrhetdle MUST = 1
.584 CAMIMULT = CAM MULTIPLIER **** moisturecatmethode MUST = 1
89.26 CAM2OFFSET = CAM OFFSET **** moisturecalcthede MUST = 1
.8219 CAM2MULT = CAM MULTIPLIER **** moisturecatmethode MUST = 1
151.11CAM3OFFSET = CAM OFFSET **** moisturecalcrhetde MUST = 1
.622 CAM3MULT = CAM MULTIPLIER **** moisturecatmethode MUST = 1

Lamp Defaults

LAMPMETHOD = 0 FOR RAW TARGET LEVEL AND 1 FOR RAWDARKREAD
lamp target gain correction for filter transnossso cameras match each other
Wattage enable = 1 if usefull in verifiying tami 2 if greater use
.5 Watts Mult- factor was .85

watts reading offset
5 LIMITS ON MPER AND WPER

MNP NRE R

There are absolutely no user adjustable parameters in these sections-db&a)
adjust

Motor Defaults

149.0 extrudercorr = gain factor122.7

58.56 pugmillcorr = gain factor

196.87 prepugcorr = gain factor

-5.49 extruder offset74.32

3.76 pugmill offset

-308.9 prepugmill offset

extrudermethod = curve calc 1 = best ... O=obsole

pugmethod = curve calc 1 = best

prepugmethod = curve calc 1 = best

AMPREAD = 1 for on

correct HARDNESS for increase or decrease ingmags = 1, no if = 0

pugamp gain factor = amount pug amps effectsigdgtramps... normally =1 or amp for amp
4 Ibsamps divide factor

56  ampcaltemp =temp @ which amps were calibratted

977777 extruder temp corr = correction of ampsdegrree f deviation from ampcaltemp
.5185 pug temp corr = correction of amps per defjdewiation from ampcaltemp

0 Pre pug dwell time in seconds

20  Extruder dwell time in seconds

1 PLACTICIY DIVIDER - NORMALLY 10

750 extruderampsbad = 600 bad data level

500 pugbad =500 bad data level

700 prepugbad =300 bad data level

0 detectbadencoder ENABLE DETECTION OF BADEDDER 1 = ON

40 ENDCODERBADLIMIT = HOW MANY PROGRAM LOOPS TOETECT BAD ENCODER
0 prepuginstalled is the prepug input being used tirere a prepug = 1

0 skipmotorshutdown = skips motor cut off and restae to overloads

0 stopextruderonstop = enables extruder shutdowriifipon pushing the stop button & return to stgnd

PR RPRPPRPR
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1 pugampsemphasis = Enables correction of pugisétfipo changes nin mass flow if under pug amp euint
3.25 pupampsperton = AMPS / TON CHANGE IN SET POINT

Fhkkkxkkkkkkxkekkkkxk Die Pressure Defaults

1 diepressureinstalled i if yes

283 diepressureslope ‘'slope for input

-281 diepressureoffset ‘offset for input

800 diepressurebad = bad reading rejection

700 diepressureoverload = overlimit readirjgation
100 diepressuredeviation = dievation read@jection
.80

.25 poundspertonhr how many pounds to corriegpiessure setpoint / wt/hr change

Every analog input for the MCC is corrected for temperature inside the tahthe

outside ambient changes as well as many other variables such as gaisetnd off

Almost every modification to the actual analog input is accomplished by dieitegm

slope change and offset change for the effect. Absolutely none of these values should
be changed by the user unless in conjunction with the factory.

**********************C P U P rog ramm |n g Defau Its

10 WATERpulse averaging PER PACKET @ 1 = bypass

10  water METERpulse averaging PER PACKET @ 1 = bgpa

15  valve movement multiplier 10 =min and 50 = max

8 QP = error"QP exponentially expands correctianitd on valve movement

10  wpmeasunit mutiplier for mb cpu corrections

8 mtpcnt = measured time pulse averaging of timatémpulses time water pulse measured averagingy fac
.0000211 water system slope (see below)

.7412 water system offset (see below)

1 if amp control is set to default on then = 1 df &ff

100 pauseanalog = pauses analog reading in (uystrerbrd main cpu for x us to stabilize readings
0 turn off heater and cooler when reading analpgts

CPU constants based on current main processor used on your motherboard. Absolutely
do not change. These are determined at our factory.

These next two sections are for hardness control or column temper control.r@hey a
determined on your site and are determined experimentally by trail and €hese
parameters are driven from the characteristics of your clay, the spged pfocess

and the effects of changes in speed, weight, sizing, changes in mix makeup, recipes,
additive concentration, and absorbability of water vs. time of the particular iegtedi
used in your raw feed. All of these parameters are variables whiomaaipulated in
terms of non constant slopes. What we mean is the slopes of the correction curves are
Adjusted by the changes of the above items. These slope modifiers are diygnamic
that they are modified by self teaching algorithms. Changing theisdélesrbelow,

even a small amount can have, and most likely will have, exponential effects as to
performance. Please discuss in detail with the factoryprior to adjusiinghre

below.

*kkkhkkkkkkkkkkhkhkhkhx Hardness Defau Its

0.4 maximum setpoint change overall

0.06  actual % change per amp increment or &g per amp
2 deviation amps required to increment amofichange

300 or stoppedtoolong seconds = too longdotine start

40  delayampcorrecta after short stop



0.25
120
20

1

3
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=,25% after long stop
= for seconds after long start
audio alarm limit
diepresssurecorrect = 1 if setpoint correctiord@be made based on diepresssure & 2 if 100%x3rd + die
differencepressuregain = gain factor

.0152 diepresssureincsetpoint = amount to chartgeise% .01

5

1

1
1.5
2
1.25
120
240
150
200
4

0

0
0
1
0
1
7
1
.05
1
1

diepresssurepointofincrement = pound differencen fsetpoint to increment changes

gofaxt correction

GOFAST MULTIPLIER TO AMPLIFY CORRECTIONS ABOVE- HARDNESS GETS BAD
HARDNESSAMPLIMIT = SETS THRESHOLD FOR MULTIPLYIN THE CORRECTION FOR HARDNESS
HARDNESSAMPLIMITMULT = SETS MULTIPLIER FORHRESHOLD slope multiplier
secondstoholdautoset 'seconds to hold autdteeraw material moisture reduces to less thgyos#

‘was 180 seconds to delay any permanant setmohections after a long stop

cntlimit = auto set hardness readings countf@0@ie pressure or 1000 for gpm

cntlimitb = auto set hardness readings coudtf@0die pressure or 1000 for gpm after initictisg

tonlimittostart ‘auto set hardness readidgSTER INITIAL) count 200 for die pressure or 10QfF jpm
skiplessthanclause 'if wattsenable = 2 and meishethode 1 is unusable the this must equal 1
autosetdiepressure if 1 then autosets diepresstipoint upon start up GPM mode

setadjustmentlimits = 1 then sets limits on adjest of amperages and die pressure

skipautoset if = 1 then no auto adjustments qf andie pressure will be done

skipautodieset =1 if no autoseting of die presssito happen

progressiveregression = enables a progressiVi@e@t setpoint corrections

ambienttempcal = ambient temp at which normad earrect hold was calibrated .. adds to time asiem increases

ambientdelaycorr = multiplies calulateddiadjustment above to lessen ir increase effect

passdoublecalc = 0 for older machines 1 for2/2007 & newer

o

o O

o

(6]
o
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Process Defaults

REFRESH '=2 THEN LOADS CURRENT MOISTURE UNDER MERA, 0 LOADS OLD DATA
AUTOSETCNT = how many counts to evaluate angeera 320

AUTOSETTHRESHOLD = how many amps off target iness amps

AUTOSET = 1 for function on & 0 = off

maxincrsetpointadj = the maximum change ipaat per auto increment

switches to gpm mode after stop command is giverl

INITIAL START FEET AFTER LONG STOP

quit enable = 0 if trapclose program is disatdléetlenabled

hold valve steady for x packets after start uprdfelt stop

serial transmit rev level

to switch to gpm mode after minutetilgpm minute=n = 1

down time minutes to switch to gpm mode if shibgpmafterbreak = 1

autoclearmotoroverload = 1 then clears motor ma automatically

custoptionfile = 1 then special programming apgiare active
autoupdateenable = updates variables uaahdtop = 1 durring run if enabled

AUTOFEEDBELT if 1 turns off feed belt if pugméimps get too high
airpurgemod = Mod level of Air purge bo&érdr 1

airpurgelimit = ambient temp limit for cection

caltonsperhour = for ref to vary correction ¢agiroportional to mass flow
caltonsperhourcorron = if = 1 then varyreotion factor proportional to mass flow functiam o
STOPEXTRUDERdirtenable if = 1 then will enableachine stop when low dirt

effprinthours = if = 1 then efficiency barograahd totals will be in hours

MULTIIOBRD = 1 IF NEW MULTI 10 BRD IS USED

MULTIOBOARD232 = IS THE MULTIFUNTIONAL IO B®)ARD BEING USED IN RS -232 MODE
holdwtafterstop = if holdwtafterstop = 1 and tsimeestart <= timetoholdwt then hold belt wieght
timetoholdwt = if holdwtafterstop = 1 theeconds to hold belt weight after belt start
emergencyspray =1 if pug emergeny sprayis iestall

spraytimeoneshot = seconds of spray after paippressure drop below hardness limits
spraypugampslevel = amps over setpoint to causger to come on

spraydiepressurelevel = psig diepressure @ipoiit to cause sprayer to come on
pugbackuplevelalarm = 1 if pug backup alarm stated

timetorespondbackup = seconds to respond tdacigip before shutdown

pugbackupcntlimit = number of passes of programps$ with pug level high to confirm high level(deibae)
if 1 then will handle the vacuum chamberkog auto mby stopping pug (relayl8)and then stgrgug

relayl7)automatically

run down pug time to get rid of backup



Water System Defaults

is water system #2 board installed .. 1 = yes 0no

valveacttype... old actuator= 0 and new type =1

number of loops before having aux water systenrd report

if a second water meter is used = 1 & O if not

if a second watersystem is used =1 & O if not

autozerovalve at night

holdvalveopenstart = HOW MANY PACKET ON START TO HOLD VALVE STEADY BEFORE CHANGES
correctwatererror if = 1 then corrects last packeéwater error & 0 = not

o

OFrRPO0OO0OORrRrEFrO

Feed Belt Defaults & Belt Scale Defaults

0.75 'beltscalecorr for belt scale #1

7 Belt Scale#2 correctin factor

175 normal running speed in ft./min.

10 HOW MANY FEET TO RUN BELT FOR INITIAL START UP S HORT STOP
.02  absorption CHANGE FOR SPECIFIED DISTANCE

1.47 WATTS CHANGE FOR SPECIFIED CHANGE

1.5 INCHES OF MEASURED CHANGE

27 WT IN POUNDS FOR SPECIFIED DEPTH

5 SPECIFIED DEPTH

1.5 Allowable depth change before holdlast

7 ENCODERRATEAVERAGES

1 speedcorrwt beltscale speed correct on = 1

.0001 speedcorrwtfactor = beltscale correction &or to correct wt/ ft / min.00876

0 speedcorrwt2 beltscale 2 speed correcton = 1

.00782 speedcorrwtfactor2 = beltscale 2 correctidactor to correct wt/ ft / min
3.53 speedcorrwtcall beltscale wt @ calibration timWIEGHT PER FOOT

0 speedcorrwtcal2 beltscale wt @ calibration time \EGHT PER FOOT

.15  scalewtstablitypercent percent in decimal of ste wt stbility required for no alarm 105% to 95% =.05
.1 beltstability percent in decimal of beltsped stability required for no alarm 105% to 95% = .(
0 BeltScale2used = 1 if beltscale # 2 is used

0 Encoder2used =1 if encoder # 2 is used

Misc Feeder Defaults

0 PREPUGMANUALWATER 'IF PRE PUG EXIST AND MANUALLY CONTROLLED WATER IS ADDED
INSTEAD OF MCC WATER

65  maxwieghtprepugfeed 'max wt on feed belt to pram

12  flowatmaxwieghtprepugfeed = flow rate gpm @nax weight to prepug

0 minrawfeederrate = minimum output for raw feed intons per hr

50.26 maxrawfeederrate = maximum output for raw fed in tons per hr

30 actualtonsperhourcnt = averaging count fofeeder output

1.01 rawfeedratetol = tolerance for no change ifeed rate required 1.05 normal = 5%

.005 actualmalchnge = maximum change in mamé seconds

0 minrawfeederrate = minimum output for raw feed intons per hr

1 holdlastoutputl = 1 then holds ma or v output formachine stop

10  packetstoholdrawfed = packets to hold feeder t&f start

1 autoreadybutton =if = 1 then an autoready butta will tell he system it is ok to start learning

Feeder Potentiometer D efaults

1 feedpotused = 1 if speed pot is used

1 feedpotinst =1 if feed pot is installed

1 pottooutputmult = scale factor to multiply unloaded pot voltage to feeder output signal
50.26 tonatspeedhigh = tons at speedhigh

0 tonatspeedlow = tons at speedlow

10  voltsatspeedhigh = pot volts at speed high

0 voltsatspeedlow = pot volts at speed low

.01  potchangetol = min volts change to trigger chaye setpoint

10  maxpotchange = max pot volts allowed for this nwhine limit =maybe less than 5 volts
0 minpotchange = min pot volts allowed for this magine limit =may not be less than this voltage
1 rawfeedcontrol2 = 1 if raw feed control is used

0 dryrawfeedcontrol2 = 0 for wet wt feed combl and 1 for dry wt

50.26 maxrawfeederrate2 = maximum output for raw fed in tons per hr

30 actualtonsperhourcnt2 = averaging count fofeeder output

1.01 rawfeedratetol2 = tolerance for no change ifeed rate required 1.05 normal = 5%
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.005 actualma2chnge = maximum change in mampé seconds

0 minrawfeederrate2 = minimum output for rawfeed in tons per hr
1 holdlastoutputl = 1 then holds ma or v output fomachine stop
1 feedpotused2 = 1 if speed pot is used

50.26 tonatspeedhigh2 = tons at speedhigh

0 tonatspeedlow?2 = tons at speedlow
10  voltsatspeedhigh2 = pot volts at speed high
0 voltsatspeedlow?2 = pot volts at speed low

.01  potchangetol2 = min volts change to trigger clmge setpoint

10  maxpotchange2 = max pot volts allowed for this athine limit =maybe less than 5 volts

0 minpotchange2 = min pot volts allowed for this mehine limit =may not be less than this voltage
10  packetstoholdrawfed2 = packets to hold feedeftar start

2 feedpotinst2 =1 if feed pot is installed

1 pottooutputmult2 = scale factor to multiply unlcaded pot voltage to feeder output signal

1 autoreadybutton2 if = 1 then an autoready buttorwill tell he system it is ok to start learning
.005 frt = feeder rate tolerance for auto set

50 feedratecntlimit = avaeraging factor for determning feeder delivery rate

*kkkkkhkkhk feed pot # 3 *kkk

0 rawfeedcontrol3 = 1 if raw feed control is used

0 dryrawfeedcontrol3 = 0 for wet wt feed combl and 1 for dry wt

50.26 maxrawfeederrate3 = maximum output for raw fed in tons per hr

30 actualtonsperhourcnt3 = averaging count fofeeder output

1.01 rawfeedratetol3 = tolerance for no change ifeed rate required 1.05 normal = 5%
.005 actualma3chnge = maximum change in mamé seconds

0 minrawfeederrate3 = minimum output for rawfeed in tons per hr

1 holdlastoutput3 = 1 then holds ma or v output formachine stop

0 feedpotused3 = 1 if speed pot is used

50.26 tonatspeedhigh3 = tons at speedhigh

0 tonatspeedlow3 = tons at speedlow

10  voltsatspeedhigh3 = pot volts at speed high

0 voltsatspeedlow3 = pot volts at speed low

.01  potchangetol3 = min volts change to trigger clmge setpoint

10  maxpotchange3 = max pot volts allowed for this athine limit =maybe less than 5 volts

0 minpotchange3 = min pot volts allowed for this mehine limit =may not be less than this voltage
1 packetstoholdrawfed3 = packets to hold feeder t&f start

0 feedpotinst3 =1 if feed pot is installed

1 pottooutputmult3 = scale factor to multiply unlcaded pot voltage to feeder output signal

0 autoreadybutton3 if = 1 then an autoready buttorwill tell he system it is ok to start learning
Misc. feeder

0 feederlfollows =if O or 1 beltscale#1 or if then beltscale#2

0 feeder2follows = if 0 or 1 beltscale#1 or if 2 #n beltscale#2

1 rawfeedcontrol = 1 if raw feed control is used

0 dryrawfeedcontrol = 0 for wet wt feed confol and 1 for dry wt

kkkkkkkkkkkkkkkk Motor Equatlons

y=mx+b

y = displayed Amp Reading

m = slope

b = offset

gain difference by slope

slope = (extruder run amps - extruder no load ampdgfour voltage reading loaded - our voltage readingo load)
offsets determined by solving for b

offset = customer loaded amp reading - (our loadedbltage reading * slope)

Frkkkkkkkkkkikk \Water System Corrections
water system @ high of 20 GPM and low of 5 GPM

adjusts itself by measuring it's own errors howeveif flow demands change
rapidly then this formula will get a correction value fast

y=mx+b values from diagnostic screen

m = slope = corr factor at stable high flowrate - orr factor at stable loe flow rate

pulses/packet target high - pulses per target lownate

b = offset = high flow target pulses - (slope * corfactor high flow) = b



Tk Camera Linearization to Mann ing Shale
Determining and correcting each camera to be lineato manning curve

manning curve zero absorbance = -.09 and 10% = .256

set new camera to .256 @ 10% at target of 550

then get new camera zero% reading

Span of origonal manning camera = (.256) - (-0.099).355

span of new camera = .256 - zero reading absorbansespannew
new camera correction factor = .355/spannew

kkkkkkkkkkkkkkkkkkkkkk camera matChIng
see 558mix summit tile for ref
measured a zero% sample and a 7.25% real sample

if wcam(1) for zero = 511 but zero clay read 675 aero then
after evaluating a real sample camx read 480 @ 7.26

then from curve find the intersect or the 7.25%

then wcam1(9) was 7.5% @ 393 and wcam1(8) @ 6.6584407
S0 (407 - 393) * (7.25%6.65%)/(7.5% - 6.65%) = 9.88

next : 407-9.88 = 397.12

slope = y2 -y1/x2-x1

y2 =wcamx(1) = 511

y1 = wcamx(x) at some % from curve = (397.12 fromtmve)
X2 = actual zero reading = 675

x1 = actual reading at the some % above = 480

slope = (511 - 397.12)/(675 - 480) = CAMXMULT = .88
offset b = 511 - (675 * .584) = 116.8

CAMXOFFSET = 116.8

check y= mx + b with actual results at 7.25%
(480 * .584) + 116.8 = new cam reading = 397.12 vihmatches curve

Frkkkkkkkkkkkikk Belt speed correction factor ****
use pounds on belt for calculations

speedcorrwtfactor = ((wt @ 0) - (wt @ some speed))- the [some] speed))
ex. wtat still =10.00

wt at 211 ft./min =8

then (10-8)/211 = speedcorrwtfactor

Frkkkkkkkkkkkki* Die Pressure Equations

y=mx+b

y = displayed die pressure
m = slope

b = offset

gain difference by slope
slope = (diepressure running - standby diepressurédur voltage reading running - our voltage readingnot running)

offsets determined by solving for b
offset = running die pressure - (voltage running *lope) = b offset

Tk die pressure effect
'how much diepressure affects
if diepressurecorrect = 0 then differencestuff differenceamps
if diepressurecorrect = 1 then differencestuff (differenceamps + differencepressure)/2
if diepressurecorrect = 2 then differencestuff differencepressure
if diepressurecorrect = 3 then differencestuff (differenceamps + differencepressure)
if diepressurecorrect = 4 then differencestuff (differenceamps + (differencepressure * differerepressuregain))/2
if diepressurecorrect = 5 then differencestuff (differenceamps + penetrometer)/2
if diepressurecorrect = 6 then differencestuff penetrometer
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The following menu determines and characterizes &éaeh feeder will act, what it's inputs are goiodée and

Feeder Control Parameters Menu

what type of input units and output units are gdmge. The menu filename and path are
“C:\MCC32\feederparameters.def”

*%

IFPOOONRROR *¥ I PRPORRARPROPR * IPRPRORPNRPRPROR ¥ IPRPORNRPROOR *

FIPOO0OONRROR *

Hkkk Hkkk feeeder #1

feederlfollows if feederxfollows = 1 or O forltseale 1 and 2 for beltscale 2 etc
feederlfollowsadds = 1 then feed is dependeiadditive curves

feederlfollowsdrywt = 1 then feeder follows driyamd O = not and recipe descriptions
feederlfollowsenc = 1 then feeder follows encdd& = encoder 2 , 0 = none
feederlfollowsunit = 1 then feed is for gallomsih independent of additive curves
feederlfollowsraw = 1 then feed is for raw feealed 0 = additive feeder
feederlfollowspot = 1 then feeder follows speed p

feederautoonl = 1 if feeder is on by default

feederlholdsonstop = 1 if feeder holds last repdin stop

feeeder #2

feeder2follows if feederxfollows = 1 or O forltseale 1 and 2 for beltscale 2 etc
feeder2followsadds = 1 then feed is dependeiadditive curves

feeder2followsdrywt = 1 then feeder follows driyamd O = not and recipe descriptions
feeder2followsenc = 1 then feeder follows encddé = encoder 2 , 0 = none
feeder2followsunit = 1 then feed is for gallomsih independent of additive curves
feeder2followsraw = 1 then feed is for raw feealed 0 = additive feeder
feeder2followspot = 1 then feeder follows speed p

feederautoon2 = 1 if feeder is on by default

feeder2holdsonstop = 1 if feeder holds last readn stop

Hkkk Hkkk feeeder #3

feeder3follows if feederxfollows = 1 or O forltseale 1 and 2 for beltscale 2 etc
feeder3followsadds = 1 then feed is dependemditive curves

feeder3followsdrywt = 1 then feeder follows driyamd O = not and recipe descriptions
feeder3followsenc = 1 then feeder follows encdd& = encoder 2 , 0 = none
feeder3followsunit = 1 then feed is for gallomsih independent of additive curves
feeder3followsraw = 1 then feed is for raw feealed 0 = additive feeder
feeder3followspot = 1 then feeder follows speed p

feederautoon3 = 1 if feeder is on by default

feeder3holdsonstop = 1 if feeder holds last repdin stop

Hkkk Hkkk feeeder #4

feeder4follows if feederxfollows = 1 or O forltseale 1 and 2 for beltscale 2 etc
feeder4followsadds = 1 then feed is dependeiadditive curves

feeder4followsdrywt = 1 then feeder follows driyamd O = not and recipe descriptions
feeder4followsenc = 1 then feeder follows encdd& = encoder 2 , 0 = none
feeder4followsunit = 1 then feed is for gallomsih independent of additive curves
feeder4followsraw = 1 then feed is for raw feealed 0 = additive feeder
feeder4followspot = 1 then feeder follows speed p

feederautoon4 = 1 if feeder is on by default

feeder4holdsonstop = 1 if feeder holds last repdin stop

feeeder #5

feeder5follows if feederxfollows = 1 or O forltseale 1 and 2 for beltscale 2 etc
feeder5followsadds = 1 then feed is dependeiadditive curves

feeder5followsdrywt = 1 then feeder follows driyamd O = not and recipe descriptions
feeder5followsenc = 1 then feeder follows encddé = encoder 2 , 0 = none
feeder5followsunit = 1 then feed is for gallomsih independent of additive curves
feeder5followsraw = 1 then feed is for raw feealed 0 = additive feeder
feeder5followspot = 1 then feeder follows speed p

feederautoon5 = 1 if feeder is on by default

feeder5holdsonstop = 1 if feeder holds last readn stop
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feeeder #6

feeder6follows if feederxfollows = 1 or O forltseale 1 and 2 for beltscale 2 etc
feeder6followsadds = 1 then feed is dependeiadditive curves

feeder6followsdrywt = 1 then feeder follows driyamd O = not and recipe descriptions
feeder6followsenc = 1 then feeder follows encddé = encoder 2 , 0 = none
feeder6followsunit = 1 then feed is for gallomsih independent of additive curves
feeder6followsraw = 1 then feed is for raw feealed 0 = additive feeder
feeder6followspot = 1 then feeder follows speed p

feederautoon5 = 1 if feeder is on by default

feeder6holdsonstop = 1 if feeder holds last readn stop

POOOORrRRFPOR *

F*kkk *kkkkkk * Fkkk F*kkk

K*kkkk

if feederxfollows = 1 or O for beltscale 1 ehébr beltscale 2

if feederxfollowsadds = 0 then feed is dependenadditive curves

if feederxfollowsdrywt = 1 then feeder followsy wt and 0 = not

if feederxfollowsenc = 1 then feeder followseder 1, 2 = encoder 2 , 0 = none

if feederxfollowsunit = 1 then feed is for gaik / min independent of additive curves
if feederxfollowsraw = 1 then feed is for ragetler and 0 = additive feeder

if feederxfollowspot = 1 then feeder followsesg pot

if feederxfollowsunit = 2 then feed is in #/m@nd is independent of additive curves
if feederxfollowsunit = 3 then feed is in #/T30and independent of additive curves

if feederxfollowsunit = 3 then ‘independentdtitive curves
unit$(l) = "#M" '#/1000#
unit$(2) = "ma."
unit$(3) = "#/min"
unit$(4) = "%"
unitmult = .5
end if
if feederxfollowsunit = 2 then ‘independengoitive curves
unit$(1) = "#/ton"
unit$(2) = "ma."
unit$(3) = "#/min"
unit$(4) ="%"

end if
if feederxfollowsunit = 1 then ‘independehtdditive curves
unit$(1) = "g/ton"
unit$(2) = "ma."
unit$(3) = "gpm"
unit$(4) = "gpm"

end if
if feederxfollowsadd = 0 then ‘dependentdditive curves from recipies
unit$(1) = "#/ton"
unit$(2) = "ma."
unit$(3) = "#/min"
unit$(4) ="%"
if percentaddrate2 = 0 then
percentaddrate2 = ING(2)
end if
end if
if feeder3followsunit = 4 then  'independentdflitive curves
unit$(1) = "#/ton"
unit$(2) = "ma."
unit$(3) = "#/min"
unit$(4) ="%"
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if percentaddrate3 = 0 then
percentaddrate3 = ING(3)
end if
end if

if MAVPRINTx$ = "M" then unit$(2) = "ma."
if MAVPRINTx$ = "V" then unit$(2) = "vdc"

This file is used in association with the Main MGab program “FEEDERS.exe” displayed below:

This program sets the name for the feeder such as “Manganese #1". It alke sets
output for current (ma.) or voltage mode (vdc.) and it upper or lower limits of each for
ex. 4 to 20 ma or 0 to 10 vdc. The next item would be the maximum output for each
feeder in the appropriate unit output for example: 55 Ibs. or 22 gallons or % by weight,
as well as gal. /min, %/wt. or Ibs./min. The final item about each feeder ibevioet

not the feeder output will be “profiled” to match the actual performance of the
particular feeder it will be connected to. All non-weighing feeders hav®’ashaped
performance curve. The next program will input actual performance cumvas f
particular feeder so that the MCC signal outputs produce a signal to that féeder w

will be modified in such a way to force the feed to produce the proper feed rate.
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Feeder Profiling Curve Entry
Menu

This program “C:\MCC32\FEEDPROF.EXE program is accessible frenmiin

screen “menu” button. The Menu provides for the entry of the actual performance
curve for that feeder. It is accomplished by setting the feeder outpat sigm

constant output via the main “menu” selection and measuring how much additive is
delivered at that determined signal for a known period of time. The above shows, for
instance that at 10 volts the feeder will produce 50 Ibs./min. and at 0.5 volts it will
deliver 2.5 Ibs./min. This insures tat the MCC will always deliver the properafti
additive from that feeder even if the dry weight changes greatly.
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The Menu Selection via a Mouse Button
The following are available as selections from the Standby Screen of thés M@
display.
1) DEFAULTS TABLE FOR THIS CONTROL
2) DEFAULTS TABLE FOR MOISTURE CAMERA
3) DEFAULTS TABLE FOR ENCODER #1
4) DEFAULTS TABLE FOR BELT SCALE #1
5) DEFAULTS TABLE FOR WATER METER #1 - VALVE & FILER
6) DEFAULTS TABLE FOR THE AIR PURGE SYSTEM
7) EDIT CURVES FOR ADDITIVES
8) CAMERA CURVE SELECTION AND ENTRY MENUS
9) EDIT CUSTOMER RECIPE & ADDITIVE FEEDER MENUS
10) EDIT SYSTEM AVERAGING PARAMETERS
11) ENTER THE LAMP VOLTAGE
12) ENTER THE CAMERA TARGET LEVEL
13) TEST FRONT PANEL LIGHTS
14) TEST VALVE - CLOSE
15) TEST VALVE - OPEN
16) PUG MILL AND EXTRUDER AMPERAGE CONTROL
17) FACTORY MAINTANENCE RESETS
18) PLOT VIEWER FOR PAST RUNS AND DATA LOGS
19) DEFAULTS TABLE FOR BELT SCALE #2
20) DEFAULTS TABLE FOR WATER METER #2 - VALVE & FILER
21) DEFAULTS TABLE FOR ENCODER #2
22) ENTER OUTSIDE AMBIENT TEMPURATURE
23) PROFILE ADDITIVE FEEDERS FOR CORRECT DELIVERY
24) CALIBRATION ma. OR volts FOR FEEEDER #1
25) CALIBRATION ma. OR volts FOR FEEEDER #2
26) CALIBRATION ma. OR volts FOR FEEEDER #3
27) CALIBRATION ma. OR volts FOR FEEEDER #4
28) CALIBRATION ma. OR volts FOR FEEEDER #5
29) PENETROMETER ACTIVATION
30) DORMENT MODE ACTIVATION CONTROL
31) UPDATE MENU CHANGES
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Trouble Shooting The MC-C
Diagnostic Screen

In most cases the MC-C will self diagnose most problems or any malfunctae be

having to resorting to this screen. The Diagnostic Screen displays the resutist of

inputs and the results of the important math calculations. These values ardimeaeal

If problems occur, JEC may want you to enter this screen and relay certegn t@ls

while the machine is either in standby mode or in run mode. Also, if you are creating
your own moisture curves, the value of RAW ABSP (raw absorbance) is near the bottom
right of the screen, and is used for moisture curve creation. Most of this data is raw
computer numbers in 10 or 12 bit format although, some numbers have been converted
for your convenience.
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Running Alarm States:

1)="FAILURE TO OBTAIN MOISTURE CONTROL %"

This alarm activates if the control fails to maintain % moisture at argyduring the
process. It will clear it's self when control is re-obtained. However, isctup tables,
limits on the number of feet for which an "out of control status" can be permittecdig se
the customer. If the "out of control” limits exceeds the maximum out of coa&iosét

by the customer, the unit will shut down the process. The initial start up feet tol contr
limits is usually longer than the running control limits.

2)"LAMP FAN FAILURE DETECTED"

In the event the heat source ( camera lamp) burns out,or a lamp fan fails, the abntrol w
shut down the process and this alarm will be displayed — change the bulb with a GE par-
38 bulb.

3)"UNIT MUST BE REPAIRED SOON"
This alarm indicates a fan bearing in the camera light source is goingdaeeds to be
repaired soon, but, it does not mean that the accuracy has been effected yet.

4)'LAMP, FUSE, OR FAN FAIL-REPAIR NOW"
This is a fix now problem and the control has shut down the process. A lamp circuit or
burnout has occurred. The process will be shut down. Works with #1 & #2 above.

5)"'WATER SYSTEM IS CLOGGED - STRAINER ??"

The control has detected that the water flow needed is not being delivered through the
water system. The alarm will clear if it is able to re-obtain contratdiri not, alarm # 1
will shut the system down.

6)"FLOW RATE TO LOW - INCREASE WT. & SPEED"

If the control is unable to accurately maintain a low level of additions (H2On, thiee
control will request the customer to increase the speed of the conveyor or theenlbesa
weight to the mixer until a normal range for the water system has been achieved.

7)'EXCEEDING MAXIMUM DESIGN FLOW RATE"

If the customer is running at a speed or weight rate that exceeds the tbaphthk
water system, the control will request that the customer either slow down thg@oore
reduce the weight rate.

8)"REDUCE SPEED OR WEIGHT"

If the customer is running at a speed or weight rate that exceeds the tbaphtiik
water system, the control will request that the customer either slow down thg@oore
reduce the weight rate. Works in conjunction with alarm #7

9)"CAM1 ERROR - DARK READ "
10)"CAM2 ERROR - DARK READ "
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11)"CAM3 ERROR - DARK READ "

For the first 30 seconds after a stop button occurs, the camera will turn off the lamp and
go through a zero check and diagnostic check. If a problem is detected with th&, came
these alarm messages will occur. A camera failure has occurred. Hothevamputer
may be able to fix the problem. If it is able to, the error will clear and #uy leght will
indicate this.

12)"WAITING CIRCUIT TEMP HIGH" OR "LOW"

The electronic circuits inside the camera are kept at a constant tenmg@¢diur In the
event that th&1C- Series Moisture Control is powered off for a period of time, for
example; maintenance or power failure, the heaters will need time to stalhdizamera
temperature.

13)"WAITING DETECTOR TEMP HIGH" OR "LOW"

The electronic detectors inside the camera are kept at a constant low tareg&tat. In

the event that th®IC- Series Moisture Control is powered off for a period of time, for
example; maintenance or power failure, the coolers will need time to stabdizamera

temperature.

14)"LESS THAN MINIMUM DESIGN FLOW RATE"

If the control is unable to accurately maintain a low level of additions (H20gubec

the required flow rates are too low, the control will request the customer tasadre

speed of the conveyor or increase the weight on the conveyor to the mixer until & norma
range for the water system has been achieved.

15)"INCREASE SPEED OR WEIGHT"
Works as a second message displayed with #14 above

16)"EXCEEDING DESIGN WEIGHT ON BELT SCALE"

If the weight indicated by the signal received from the belt scale asegrihan the belt
scale weight limits, then this message occurs. It could indicate aroelestfailure or it
could indicate that the weight on the scale exceeds it's design.

17)"MOISTURE CONTROL FAILURE - SHUT DOWN"
The unit has shut the process down because alarm #1 has occurred.

18)"SHUT DOWN - 110VAC MAIN POWER IN FAILURE"

In the event a power outage occurs, the unit will shut down the process, and then save the
running data on the material already obtained from the belt scale, the camealh, a
calculated process parameters. When the power returns, the unit will pick uptidfere i

off.

19)"STABILIZING CAMERA ELECTRONICS (# min. left)"

If Camera or Light Source have been with out power for a length of time, ther&€am
will need to stabilize for a period of about ten minutes prior to being "Ready to Rvn". T
Green Ready Light will indicate when this process is complete.
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20)"DARK READING NOT SATISFIED (READING #)

When the stop button is hit after the unit has been in "run" mode, the lamp will extinguis
momentarily and camera detectors will seek an auto-zero level for gactode This

reading is taken up to 8 times to average dark reading values. Until this readogghas
satisfied, this alarm message will appear. The unit can not be operated agaivisuntil
requirement has been made. It will normally take about 5 seconds.

21)"EVALUATING CUSTOMER LOOP OUT DEVICES"

When the stop button is hit after the unit has been in "run” mode, the lamp will extinguis
momentarily and camera detectors will seek an auto-zero level for dactodand at

the same time, the unit will send a searching voltage to determine if theaeyanew

devices connected to the loop output. After this evaluation the zero level as determined
in the customer setup tables will be re-established in the loop output (normally 4 ma.).
Please note that this will only occur if the loop output is operating in current out and not
voltage mode output.

22)"CAM(X) MOISTURE FAILURE"

23)"REPLACE CAMERA DESICATOR PACK"

24) "BAKING DETECTOR MOISTURE OUT"

The camera has multiple detectors inside which are cooled to low temperdthees
camera also has a desiccator pack which is replaceable from the outside ofdte ca
body. Over time moisture may get into the camera and this desiccatoapvithternal
moisture until the desiccator pack is exhausted. At this time, moisture wilalatur
collect on the freezing sensors and cause an alarm. The camera desicdaber mus
serviced now. The Computer will first try to remedy the problem temporarily, but
servicing promptly is suggested since a temporary detector baking magstrdyshort
while. The desiccator pack is replaced by removing 4 screws on the externzdtdesic
box.

25)"WATER SYSTEM MALFUNCTION"

26)"WATER FLOW REQUIRERMENT TOO HIGH"

In the event the water system malfunctions, and no flow or too little flow is eefe¢loe

alarm 25 will appear. The unit will also determine that at this flow rateyitbaa

impossible to "catch up" with the design maximum flow rate (valves full ogétis is
determined, the unit will shut down. These alarms may be accompanied by other alarm
mentioned earlier.

27)"CIRCUIT TEMP FAILURE"

28)'DETECTOR TEMP FAILURE"

In the either event, a camera detector cooling system or a camerahaating system

fails, the unit will shut down since the camera will no longer be outputting reliatale da

The camera needs to be replaced now. It is easier to replace thessetmblg since the
camera angles are important in relationship to the light source. Howewvarttera itself

can be replaced... Customer option. The camera — light source assembly can be sent back
to JEC for repair.
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(31)"EVALUATING CUSTOMER LOOP OUT DEVICES"

This is not really an alarm but is a display that tells the operator what thelleons
doing. It is simply checking to see if any new controls have been placed on the Dry
Weight output loop.

(32)"STABILIZING CAMERA ELECTRONICS "

This is a message that tells the operator that the control will be back on lineamgo m
minutes. It is a 10 minute time that counts down on the screen. It will occur upon first
power up and after the edit menus have been accessed long enough to cause a drop in
camera temperature.

(33)"WAITING ON LAMP INTENSITY"

This message will appear after the stop button was depressed. After the diadsrea
have been evaluated and the lamp turns back on, the controller readjusts the lamp
intensity. This message displays for a few seconds prior to the relatuliging on.

(34)"AIR PURGE SYSTEM FAILURE"

This alarm will occur if the air purge filter is clogged or there is a maiimman the air
purge system. A sensor measures the amount of air being delivered to the sy$iém, a
it becomes insufficient, this alarm will trigger.

35) = "PRESS MODE TO TARE (ZERO) BELT SCALE"

36) = "CAMERA MOISTURE READING EXCEEDS CURVE"

37) = "REDUCE INCOMING MOISTURE TO UNDER ";MAXREADABLE
38) = “LOW DIRT ON BELT - WATER VALVES OFF"

39) = "NO WATER PRESSURE - WATER VALVES OFF"

40) ="NO WATER PRESSURE - FIX BEFORE YOU RUN"

41) = "CANNOT CONTROL PUG MILL AMPERAGE" + STR$(pugamps)+ " amps"
42) = "REDUCE FEED RATE - PUG MILL @ Amperage

43) = "MAXIMUM ALLOWABLE SETPOINT ACHIEVED"

45) ="ADDRESS PUG MILL AMPERAGE NOW !lI"

46) = "PUG MILL AMPS TOO HIGH " + STR$(pugamps)+ " amps"

47) = "PRE-PUG AND RAW FEED ARE STOPPED "

44) = "DECREASING SETPOINT TO CORRECT PUG AMPS"

48) ="CABINET TEMP TO HIGH ";TEMPCABF

49) = "CLEAN COOLING SYSTEM FILTER

50) = "DANGER - COOLING SYSTEM FAILURE "

51) = "CABINET TEMP ";TEMPCABF

52) = "EXTRUDER AMPS TOO HIGH " + STR$(extruderamps)+ " amps"
53) ="ALL PUGS AND RAW FEED ARE STOPPED "

54) = "PRE-PUGMILL AMPS TOO HIGH " + STR$(prepugamps)+ " amps"
55) = "PRE-PUG AND RAW FEED ARE STOPPED "

56) = "REQUIRED ADD RATE OF " + FEEDERINGR3$ + " IS " + feederrateé3bs./min."
57) = "THE MAXIMUM FEED RATE IS " + maxfeederrate3 + "Ibs./min. "
58) = "THE MAXIMUM FEED RATE IS " + maxfeederrate2 + "Ibs./min. "
59) = "THE MAXIMUM FEED RATE IS " + maxfeederratel + "Ibs./min. "
60) = "WAITING ON FILAMENT TEMPERATURE "

61) = "BELT STOPPED - VALVES CLOSED & WAITING"



62) = "PREPUG MOTOR OVERLOAD ENCOUNTERED"
63) = "CLEAR THIS ALARM TO CONTINUE"

64) = "Machine Has Stopped"

65) = "GALLONS MODE ACTIVATED "

66) = "GALLONS MODE ACTIVATED "

68) = "Cooling Camera Down to Ambient for"

67) = "Calibrating Camera Temperature Sensors"

70) = "POSSIBLE FAN FAIL OR REBOOT NEEEDED"

71) = "CAMERA TEMPERATURES TOO HIGH - RESET MCC"
73) = "WEIGHT ON SCALE IS NOT STABLE"

74) = "CHECK RAW MATERIAL FLOW"

75) = "LAMP SAVER MODE - REDUCED WATTAGE"

76) = "TURN OFF PREPUG WATER "

77) = "ENCODER SIGNAL BAD "

78) = "CAMERA COOLING FAN FAILURE"

79) = "DIE PRESSURE OVERLIMIT " + STR$(diepressure)
80) = "O-RING SEAL MAY BLOW"

81) = "Die Pressure too LOW "

82) = "Die Pressure Extremely HIGH "

83) = "You Need to Start the Feed Belt "

84) = "LOW DIE PRESSURE ALARM FOR SETTING DEPT"

85) = "Belt Speed is not stable”

86) = "Raw Material Moisture is High "

87) = "Reducing Pre Pug Water Rate by " + STR$(feedratelredudcgPm™
88) = "WEIGHT ON SCALE #2 IS NOT STABLE"

89) = "CHECK RAW MATERIAL BELT #2"

90) = "Raw Material Moisture is High "

52

91) = "Reducing ";FEEDERINGR2$;" Rate by " + STR$(feedrate2redut&PM "

92) ="Prepug H20 RATE OF " + FEEDERINGR2$ + " IS " + STR$(feederrateGPM"
93) = "THE MAXIMUM FLOW RATE IS " + STR$(maxfeederrate2) + " QP
94) = "LOWERING SP TO CORRECT DIE PRESSURE"

95) = "HARDNESS PSIG " + STR$(differencepressure)+ "psig"

96) = "CHECK DIE PRESSURE NOwW "

97) = "Machine Has STOPPED!!!"

98) = "110VAC Power Interupt!!!"

99) = "Stop Button!!!"

100) = "FIX WATER PRESSURE BEFORE YOU RUN"

101) = "About to Commit ALL STOP!Il "

102) = "Low Dirt on Belt"

103) = "About to Commit ALL STOP!Il "

104) = "About to Commit ALL STOP!!!

105) = "Penetrometer too HIGH ™ or too low

106) = "Penetrometer Extremely HIGH ™ or too low

107) = "Penetrometer is not Engaged"

108) = "Check Penetrometer Calibraion”

109) = "Raw Feed Supply is STOPPED"

110) = "Feeder Room Temp = ";str$(outsideamb);" "

111) = "Please Close Feeder Room Door "
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112) = "Barium Level Low "

113) = "Scrap Gate ON "

114) = "Emergency Spray ON - Colunm is Hard"

115) = "Emergency -Pug Backup ";str$(timetorespondbackup - timesincebackup);"
116) = "Manganese Level Low "

117) = "Chromite Level Low "

118) = "MANGANESE FEEDER ALARM"

119) = ""Handling Pug Backup "
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Maintenance Messages Displayed at Standby Mode (ntinning)

1)"NEED TO REPLACE ENCODER WHEEL"

The miles on the encoder wheel has exceeded the miles limit determineds/aluthan

the programmable setup table. The diameter of the wheel determines theyaottha
system. A 1% change in diameter should correspond to a 1 percent change in accuracy
which is outside of the control limits.

2)"NEED TO PURGE WATER STAINER"

After a programable (setup tables) number of gallons has passed throughittez, Stne
blue purge light on th®lain Control Cabinet will light up to indicate it is time to
manually purge Strainer. An optional automatic solenoid purge is available for an
additional cost.

3)"NEED TO REPLACE CAMERA LAMP"
After a programable (setup tables) number of lamp hours, the control will indisate
time to replace the bulb in the camera unit. The expected life of the bulb is between 5000

to 10000 hours at full wattage. The actual wattage output to the bulb is varied according
to the type of material it is looking at. The darker the material, the bright @ mor

wattage is required. The computer will keep track of the actual watfageséd and

warn the customer when the bulb life is used up. Our testing indicates that for most
materials, the life expectancy is about two years continuous. A spare bulb in stock is
recommended.

4)"NEED TO REPLACE LAMP AC FANS"

After a programable (setup tables) number of Fan hours, the control will endicat

time to replace the fan in the camera unit. The fan not only cools the bulb to inbeease t
life of the bulb, it also chops the light source up into measurable packets for #@cam
as well. The expected life of the fan is between 15000 to 20000 hours. However, the
control will most likely detect a bad fan well before a bearing failurersccu

5)"REPLACE CAMERA COOLING DC FAN"

After a programable (setup tables) number of DC Fan hours, the control widtendics
time to replace the fan above the camera. The fan is very necessaryng dbeli
camera. Other alarms such as #9 through #13 will occur if this fan fails. Thetezkpe
life of the fan is between 15000 to 20000 hours.

6)"REPLACE CAMERA AIR PURGE FILTER"

After a programable (setup tables) number of hours, the control will indicatinite to
replace the Purge Air Filter. The Purge Air not Keeps the Camera Apireeeof

dust, but helps to extend the life of the control cabinet components as well. The@éxpect
life of the filter is between 2500 to 5000 hours. The Filter must be cleaned or replaced as
necessary.
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7)'PM CHECK CAMERA AIR PURGE SYSTEM"

If loss of lamp intensity occurs over a period of time then this message will appear
will also appear if #6 appear

8) = "PM CHECK CAMERA -CHANGE DESICATOR PACK"

9) = "AIR PURGE SYSTEM FAILURE - NO AIR FLOW"

10) = "REPLACE CABINET AIR COOLING FILTER"

11) ="PM CHECK CABINET AIR COOLING FILTER"

12) ="change relays 6,7,8 on the Mother Board"

14) = "Win XP - Update Computer Time Clock"

15) = "PM CHECK - GREASE WATER VALVE ACME SCREW"
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How to Change Out the Motor Valve Actuator

In the event thélotorized Actuator Needs to be Replacedr if the Globe Valve

Needs to be ReplacedThe following simple procedure will accomplish this task.

1.Turn Off All Power to The Water Control Center This can best be accomplished by
pushing the STOP button inand Disconnecting the MCC power from the mains.

Changing Out the Motor Valve Actuator

2.Remove the Belt Guard (2 screws)here is a screw on top and a screw on the bottom
of the cover in the rear of the water system.

3.Remove the Actuator MS (greenConnector on the left side of the Actuator.

4.Remove the 2 Screws which hold the Actuator shaft stabilizer sleeve bearing

5.Loosen and Remove the Four Actuator Hold Down Bolten the back side of the
Water System

6.Slide the Actuator toward the Valveand Remove the Actuator to Valve Timing belt.
The Actuator Drive will pull out from the front of the water system.

7.Manually CLOSE the Globe Valve to Fully Closed PositionThis will put the gate
valve in a known position. This is accomplished by rotating the Valve Puly CCW
when viewed from the front of the Water Control Center and looking through the
valve toward the Pulley. Then Reverse the direction just slightly so that thes/alve i
not locked at it's limit... about 1 or 2 degrees only... not much. The Actuator is
shipped in a fullyclosedstate at its limit. Therefore the positions of the shafts are
now correct.
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8. Replace the new Actuator Drive_ The new Actuator should push right in. Replace
the 4 hold down nutwith the lock washers but only finger tight Put the timing
belt back on. Pull the Actuator away from the valve as tight as it will go. THeertig
the 2 nuts furthest from the valve. Then tighten the 2 nuts closest to valve. Then
tighten the bearing stabilizer screws. Insure that the belt is verytitfhbo slack.
Replace the Belt Guard.

9.Re-attach the Electrical Connector

Changing Out the Globe Valve, or Solenoid

1.Close One of the Manual Ball Valves We need to get the Actuator Drive into a fully
Closed State before we change the valve.

2.From the Main Standby Screen —select the menus button with the mouse.

3.From the Menu pull down list, select “Close Valve”

4 Repeat this procedure gimes to insure the Valve Actuator is in the fully closed
position.

5.Remove the Belt Guard

6.Loosen the Drive beltby loosening the Actuator Hold down bolts as in the procedure
above.

7.Remove the Belt

8.Uncouple the two union jointsand remove the Valve Assembly for repair.

Chanqing out the Water Meter

1) With the water pressure removed pull out the Water meter retaining U
Bar and the unit will pull out.

2) Replace the Electronic Paddle Wheel assembéyd the U Bar holder.
3) Re-Run The New Electrical connections to the Wateeter
Amplifier Board as follows:
a) Red = +VCC =+ 12VDC
b) Back = Gnd
c) White = Signal Pulse out
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Replacing Camera Desiccant Pack

1.0ccasionally, it will become necessary to change out the Desiccant Péudated in
the Desiccator box on the Camera body. The Desiccator Box can be open with either
a Phillips Head screw driver or a Flat Head screw driver. There are fibginiach
hold the lid to this box. They compress an O-Ring which seals the internal v&rking
of the camera from outside ambient moistuéhen this lid is screwed back in,
keep in mind that even tension across the lid (even torque) is criticad achieving
a renewed moisture seal. The Camera is a Moisture Detector... Moisture ids
the Camera will cause the instrument to seriously malfunction.

2 After the Lid is Removed the old Desiccant Pack will be VisiblélThe chemical in
side the polyester mesh is Anhydrous CaCl2 which is Harmless to the environment
and to humans. Howevet s not a snackand should be discarded by first dissolving
under running tap water, then discard the polyester mesh. New packs are available
from JEC and come inldeat Sealed Moisture Proof plastic baglt should not be
exposed to air for longer than a few minutesotherwise it will become useless as a
moisture absorber. Anhydrous CaCl2 is extremely hydrophilic and will becoroé a bl
of water goo quickly.Get the New Desiccator Pack into the Camera as quick as
possible.

3.Screw the Lid Back on and Seal In the New Desiccant Padke 4 screws which
compress the O-Ring are very critical in maintaining a proper seal ageissure.
The internal workings of the camera must be kept free of moistMhen this lid is
screwed back in, keep in mind thaEven Tensionacross the lid (even torque) is
critical to achieving a renewed moisture seal. The Camera is a Moisture
Detector... Moisture inside the Camera will cause a serious malfunch.




A New Camera Desiccant Pack

Camera Desiccant Pack Installed
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Changing The Infrared Light Source

1.0ccasionally, it will become necessary to change out the Light Sourdecated in
the Lamp Housing portion of the Camera Unit. The Lamp Casing Lid is held on with
two (2) Allen screws located with one screw near the top of the unit and one screw
near the bottom. Insure that you locate the side with only two screws as the other

sides with more screws installed are holding together the structure ofmihe la
housing.

2.With the Lamp Housing Lid Off , Locate the Bulb then unscrew the Bulb CCW .
Replace this bulb with exactly the same make and model. Changing thelBu
type can seriously effect the Camera ResponséBulbs Purchased From JEC are
tested for proper performance prior to shipment.
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Changing The Infrared Light Chopper Fan

1.0Occasionally, it will be necessary to change out the Light Source Choppeaifr
which is located in the Lamp Housing portion of the Camera Unit. The Lamp Casing
Lid is held on with two (2) Allen screws located with one screw near the top of the
unit and one screw near the bottom. Insure that you locate the side with only two
screws as the other sides with more screws installed are holding topete&utture
of the lamp housing.

2 With the Lamp Housing Lid Off , Locate thelop Fan then unscrew the fan holder
brace. Note that the bottom fan is not plugged in. As a matter of fact the blades of the
bottom fan are glued in place. This is correct and do not try to plug this fan in or pry
the blades loose. Also do not try to inter-change this fan with the failed one. The
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blades of the bottom fan have been glued in place such that the fan blade position is
optimal for Camera Performance and moving them will effect the Camébaafian.

The OId Failed Fan will simply slide out and can be replaced with a new fan which
will slide in. The new Fan will have air direction arrows on the side of the fan body.
Insure that the direction of the air flow is pointing toward the light exit or the down
position. This Fan has a dual purpose. It does chop the light up into usable packets of
light energy. Chopping the light source into known packet time lengths helps the
instrument to distinguish it own light from sun light or plant lighting which would
otherwise affect the Camera readings. The second purpose of the fan is to draw the
Purge Air across the Lamp to cool it thereby increasing the Lamp ligas®&be sure

the new Fan is installed in the correct direction. Findltynot forget to Plug the

Fan Power cord back into the Fan.

Zeroing the Belt Scale — Resetting Tare
At times it will be necessary to reset the zero or Tare of the Belt SealThis can be
accomplished by setting the recipe selection switch to "00" and then préwsing t
"MODE" Switch. This will zero the Scalef the Recipe option is not install¢idlen a
Belt Zero switch connected to JP8 — Option #1 input, will active this option also. Once
the Option Button is depressed, then pressing "MODE" will Zero the Scale.
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MC-C Precision Moisture Control
Recommended Spare Parts

Prices are for guidance only and will change without notice

Critical Spares Good PM As Required

Description JEC Part # Quantity Price
1)IR Light Source Bulb MCIRLS175w 1 $ 40.00/ea.
2)_Desiccator Pack MCDESICCANT 2 $ 25.00/ea.
3) Encoder Wheel 12" MCENCWHL12 2 $ 325.00/ea.
4) Valve Actuator Drive JEC 728A044M 1 $ 3000.00/ea.
5)12VDC DPDT Relay MC12VDCRLY 10 $ 100.00/pk
6)_120VAC DPDT Relay MC120VACRLY 10 $ 100.00/pk
7)_12PSB Panel Light MC12PSB 10pk $ 50.00/pk

8)_Air Purge Pump Air Filter MC19P-1R417

1 $ 25.00/ea

9)_Cabinet Air Filter MCcabinetfilter

1 $ 50.00/ea.

10) Strainer Screen 30 Mesh MC98805K6-30M 1 $ 25.00/ea
11) Low Voltage Power Regulator MC728A004 Transistor 1 $ 250.00/ea
12) High Voltage Power Requlator MC727A956 Transistor 1 $ 250.00/ea
13) Camera Cooling Fan MC CamCoolFan 1 $ 35.00/ea
14) IR Source Chopper Fan MC ChopperFan 1 $ 35.00/ea.
15) MCC Water Globe Valve MC1 Globeassy 1 $ 250.00/ea
16) MCC Valve Grease MCValve Grease 3 $ 15.00/3pk
17) MCC Water Solenoid MC1 Solenoid 1 $ 400.00/ea.
18) MCC Complete Fuse Set MCC FUSES 1 $ 20.00/set
19) MCC Mother Board MCC Mother BRD 1 $ 6000.00/ea.
20) MCC Lamp Driver MCCLampD 1 $ 550.00/ea..
21) MCC IO Amp Board MCCAmpIO 1 $ 400.00/ea.
22) MCC Motor Amplifier brd MCCPugampbrd 1 $ 200.00/ea.
23) MCC Aux Water SYS Brd MCCWatermtrbrd 1 $ 750.00/ea.

24) PC w/ MCC software Installed MCCPC

1 $ 1000.00/ea.

25)MCC 15" LCD Display MCC LCD D15 1 $ 300.00/ea.
26) MCC UPS Power 350W MCCUPS 1 $ 100.00/ea.
27) Belt Speed Encoder MCCEncoder600 1 $ 600.00/ea
28) MCC |0 Expansion MCCAUXIO 1 $ 400.00/ea.
29) MCC DAC 5 Analog output  MCCDAC5 1 $ 800.00/ea.




Camera Field of View
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Insure that the Raw Material Width is Wider tHa‘r_lmtnhe Camera Field of View
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Main Mother Board
Part Number 728A004 Rev B.2

Analog 4-20 ma. outputs
8 —— ||

8amp 2amp 10amp 8 7 6

1) When the maintenance message appears to replace relays 6,7,8 ,replace those
shown above. These relays wear over time and need to be replaced. If the water
control response becomes unstable, these relays are the most probable cause.

2) The 8 amp Slow Blow fuse feeds the DC side of the control

3) The 2 amp Fast Blow controls the start stop 110VAC Circuit

4) The 10 amp Fast Blow controls the 110VAC loads such as the lamp, solenoids,
water valve actuator, and auxiliary heaters.

Note: The far left relay is a 110VAC cajlall other relays tthe right are 12VDC coil
type
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Infrared Light Source Control
Part Number 727A956 Rev C

The Lamp Control Printed Circuit Board with it's High Voltage Transistgar

This Circuitry can have up to 170 VDC on it when energized. Turn power off prior to
service.

If the Unit is unable to maintain lower lamp intensities, the high voltage arnagss
likely defective.
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Motor Amperage CT or Die Pressure Amplifier Units
And Relay Outputs

All Relays are 12 VDC coil type and may control may different things
depending on the customer requirements.



69

Infrared Absorption Technology
in Moisture and Plasticity Control

For centuries, the ceramics industry has beenirsgrie conquer the battle of maintaining a coesisfinal
moisture content in the forming step of the proceéssonsistent moisture content is directly redate the
raw material plasticity. Although plasticity vasividely in different raw materials, consistemi
moisture levels in the forming stage for a particuhix will yield predictable plasticity for a patilar mix
or recipe. In order to achieve tight moisture colntf the final formed product, a control detecti
mechanism must be able to maintain a real timeuatiah of the raw material moisture content of the
product prior to forming.

The advantages of using a non-contact methodtesrde raw product moisture content is obvious due
to the abrasive nature of the raw material. Alke,advantage of being off contact enough to allow
maintenance of the product underneath the detexcadso obvious. Since, systems offering these
advantages are available from our company (MGeSevioisture Control) as well as others, it is ¢fiere
the intent of this article, to enlighten the poiginisers with an understanding of this technolaggt how it
can be used effectively.

The basics of mechanism can be best understoud riélate the classic example of how the souiman fa
singer's voice can break a glass. When a singégssthe octaves ( frequency) at a high enoughedegjr
loudness (sound pressure), at some frequencyoamd gressure a normal drinking glass can bredis T
is called a resonant frequency of that particutarking glass. At the resonant frequency, if soeind
pressure is sufficient, the glass will shatter.

Another classic example would be when an artilst $iéveral glasses to different levels with watet then
rubs wet fingers along the rim of the glass themgdmgducing sound waves from each glass at tonésleve
represented by the distance of the water levéigddp of the glass. The glass-water combinatidin w
resonate at exact frequencies proportional to ¢ghh of the liquid in the glass.

It is useful at this time to introduce the Electagnetic Spectrum from the Ultraviolet region to Bz
Infrared region per the drawing below. The vissgdctrum, the range of wavelengths that stimulste t
rods and cones of the retina in our eyes and ttiaviblet region that gives us a sun burn, arthéoleft of
the chart. These wavelengths have a higher ertbagythe Infrared region which have wavelengths of
lower energy. Infrared light is further broken doimto Near Infrared, Far Infrared and sometimiesy a

third category... the Mid Infrared region

The Near and Mid Infrared regions are the mostulsefions used in Infrared absorption studieseanly
all commonly known substances have been charaeteby their Infrared spectral analysis... espaciall
water.

Several things happen to water molecules ( and otiséecules) when irradiated with Infrared enerdy.
specific wavelengths, water will resonate much tlike breaking glass mentioned earlier. The motecul
do not shatter, however, they do respond to ara@serd energy state. This increased energy staesa
the water molecules to stretch, vibrate and bérttk following shows simplified examples of the tgu
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movement atoms in a water molecule can make dtniegbsorption of Infrared energy at specific
wavelengths.

Normally, when an Infrared spectral analysis ketaon a substance, the Infrared light is padseadigh a
very thin film of that substance to a receivingedtdr on the other side. In the case of detectiaigr in
raw clay, the instrument will pass the Infraredhtithrough the water which is residing on the stefaf
the clay. This surface water is not standing watgher, it is the water which is coating theface of
the microscopic particles of the raw material. Thélizing the reflectivity of the raw material asmirror
(“reflectivity” a dubious term at best), the lafed light will then be reflected back through tkame
surface water toward the detector. In this cagecan benefit from a double pass through the seirfater
which helps our signal to noise ratio. Howevee, téflectivity of the clay can vary greatly. Theaage in
returned intensity at certain wavelengths can bdimear when compared to different types of cl&pr
example, shales produce different curves than kaelhich are different than feldspars. Virtuallycys
differ in reflectivity and will produce differentdse curves. However, once the base curve forteydar
raw material is determined, mixes of these mdtedan produce predictable curves which are prapuwat
to amount of water in the raw clay. For this ma®ach raw material should be calibrated sotttat
readings can be associated with a standard cuntbdbtype of material.

When irradiating a raw material with Infrared enengre are actually causing water molecules inranad
energy state (mostly proportional to it's temper@fu to become agitated by absorbing energy aifspe
resonant frequencies in the Infrared region ofsfieectrum. Other molecules which possess Hydragen t
Oxygen bonding may also absorb energy at theselerayths. Some examples of substances that might
affect changes in instrument readings are largeemtrations of decaying organic impurities, or the
addition of amine like groups (N-H bonds), someogiles, and certain Carbonyl - Hydroxyl groug3- (
H bonds) such as Aldehydes , which give absor@tonearby wavelengths. However, the normal
percentage weight of these compounds compardgttmtal weight of raw material is usually low and
therefore, would become insignificant to the regdin

Another, problem which needs to be discussed tsathlaydrated water. Hydrated water is formed,
normally, as complex ions bonded to cations (pasibns such as Mg++ and Al+++) as a part of alstab
molecular structure. This water will come off hetfiring process during the dehydration stage at
temperatures between 300 F to 1800 f (dependirtgpanstrongly it is bonded). The hydrated watal w
absorb Infrared energy and will be recorded asgfdite moisture content. On the other hand, Hrey
also recorded as part of the base curve when thases are determined for that raw material. Thus,
values are negated so the final moisture deterioimatvill not be affected unless the percentage of
hydrated water changes drastically in the raw rmateMinor variances in the hydrated water weigha
raw material is negligible considering the dry wateight of a raw material to be 5% to 12% of thtak
weight. Although there are several other ways weigecules can be co-ordinated around and in the
crystalline lattice structures of salts, theirurences are more rare and therefore, associated
concentrations are low enough to ignore.
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With any technology, itis important for the usef the incorporating device to understand igsifive
and negative characteristics. Technology camibele a useful tool if we understand how to useTite
more we understand it, the better ... and moreules tool becomes.

In conclusion, if the plasticity of a given madé can better be exploited through tight conoblit's
moisture content, Infrared spectral detectiora@f material moisture is definitely a means to aghie
improved “Green” stage quality. Also, rejects daiénconsistent plasticity would be avoided. TyEcal
degree of accuracy from a moisture control shoeld®to 50 times more consistent in final moisture
content than facilities running without moistuentrol.

For more information
on this topic or on our
MC Series Moisture Controls

contact:

Michael Gorden

President

Journey Electronics Corp.
902 Garver Road

Monroe, Ohio 45050

USA

513-539-9836
mike@journeyelectronics.com
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JOURNEY ELECTRONICS CORP.
MIAMI VALLEY INDUSTRIAL PARK

902 Garver Road VOICE 513-539-9836
MONROE, OHIO 45050 FaAXx 513-539-7550
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Continuous Moisture and
Hardness Control

Installation
Manual



Table of Contents

1) General Wiring

2) Cabling

3) Customer Installation Notes
4) Camera Installation

5) Water System Installation

5) Main MCC Cabinet Installation
5) Belt Scale Installation

73

page 74

page 75
page 77
page 80
page 82
page 84
page 86



General Wiring Drawing

This dwg. is included as a cabinet envelope print

Condult Piping Please number wires and Mark cables

> 3“ for Camera, IR source, Belt scole, Encader
and Purge air sensor and an out side temperature sensor

2) 1" for Water System which holds the non-shielded actuator
and solenoid control
It also holds the Water Pressure signal and Water Meter
Amplifier signals = shielded cable

3) 1/2 or 3/4 for each CT to motor windings
4> 1” to Operator Control Panel to interface Motor Stoart and

Stop as well as Machine Hard Stop (110vac on/off)
single stranded control wire 18 to 14 awg

5> Main Power In 110 vac @ 20 omp

Wires to operator’s cabinet from MCC cakinet
D 2 wires for E stop

2) 2 wires 16 guage for pug start

3> 2 wires for pug stop

4) 2 wires 16 guage for Feed Belt start

5) 2 wires for feed belt stop

6) 4 extra wires

Feecders

1 8 wires 22 awg sheilded for the first feeder die lub pressure
2) 6 wires shielded for ea additional feeder

extruder amps

' ugmill
Journey Electronics Corp. G
MC-C External Wiring Diogram
pre-pugnill amps
181/2 inch PVC |
—]
5
>
Camera |2
anere [85
as
0l
110_vac @ 20 amps Su
C] = 1lovac @ 5 amp
L o] ——
<
)
O no
5 .
e} ey 7
@) g° 5
SN I
@] v N |'
L 5 Purge Air Supply
e — =
. . O El
: : belt scale amp at kelt scale
— . .
. .

Main Control Cakindt

vacuum chambe
backup detecthr

O O]

belt scale ‘

encoder
Ploce against bkelt
or couple to shaft

low voltage ca
120vac control ca
_Gmergency spray external 110VoC ———
/| PUrGE Al c—
— | 1&1/2 inch PVC
1 0]

Water Control Center

—t_ |
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The general wiring Diagram as pictured previously is for the standard atistallOther
wiring for feeders and such are not shown.

Wiring for the System should include the following:

The following is a description of the cables needed for our MC-C segeontrol as of
5/6/2008:

The Water Control Center
These are cables which terminate at the water system are from the MG&binet.
No other external cables enter the water control center besides getwo cables.
a) The Water Meter Amplifier board needs a 6 Conductor with 100% Shield
Belden UL AVM 2464 (300v 80C)
Part# 9942 for 22 AWG
b)The Water Solenoid and Motor Actuator and optional Auto Purge needs a 7
Conductor - Shielding is NOT necessary
Belden UL AWM style 2464 (300v 80C)
Part# 9439 for 18 AWG

These next cables can usually be run in the 3 inch conduit pipe from the®C
cabinet to the camera area since the belt scale, encoder, and Air Pui@e normally
mounted close to the camera.
The Shaft Encoder
a) The Shaft Encoder needs a 4 Conductor with 100% Shield
Belden UL AVM 2464 (300v 80C)
Part# 9940 for 22 AWG
The Belt Scale
a) The Belt Scale Amplifier board needs a 6 Conductor with 100% Shield
Belden UL AVM 2464 (300v 80C)
Part# 9942 for 22 AWG
The Air Flow Sensor Board @ Air Purge Pump
a) The Air Flow Sensor Amplifier board needs a 3 Conductor with 100% Shiel
Belden UL AVM 2464 (300v 80C)
Part# 9939 for 22 AWG

The Air Purge Pump Motor @ Air Purge Plate
a) The Air Pump needs 3 wires of #14 AWG standard copper wire. One is for hot.
One is for Neutral and one is for Ground. The unit comes with a power 3 prong
standard 6’ cord however; power can be taken directly from the MCC Calnet.
The Camera Unit requires Cables made by JEC
a) The Camera Electronics needs a 25 Conductor with 100% Shield
General Cable UL AVM 2464 (300v 80C)
Part# C0768 for 22 AWG
D-subs both ends
b) The IR Source (Lamp) needs a 12 to 15 Conductor with 100% Shield
General Cable UL AVM 2464 (300v 80C)
Part# C0786 for 20 AWG
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Amphenol on one end

The Motor Amp Sensor Boards To Current Transformers
a) The Amperage Sensor Amplifier boards need 2 wires each of #14 AWG
standard copper wire. One PAIR for the extruder, another PAIR for thepug
mill, and another PAIR for the prepug mill if used.

These next 3 cables can usually be run in a %" conduit pipe from the MCC calgn
to the Extruder area.
The Die Oil Pressure Transducer @ Extruder head
a) The Air Flow Sensor Amplifier board needs a 3 Conductor with 100%
Shield
Belden UL AVM 2464 (300v 80C)
Part# 9939 for 22 AWG
The Vacuum Chamber Backup Detector from JC STEEL
a) The Vacuum Chamber Backup Detector needs a 3 Conductor with 100%
Shield
Belden UL AVM 2464 (300v 80C)
Part# 9939 for 22 AWG
The Emergency Spray
a) This device requires two 16 awg wires non shielded

Machine Control Type Signals
9) HARD STOP = 2 Wires from a location which will give 110vac signal when the Raw

Feed is running

a) 2 leads of # 14 AWG from control source of signal back to MCC Cabinet.
10) Feed Belt Start & Feed Belt Stop 4 wires or 2 for each signal. Run from control

source back to MCC Cabinet

a) 2 leads of # 14 AWG from control source of signal back to MCC Cabinet.
11) Pug Mill Start & Pug Mill Stop =4 wires or 2 for each signal. Run from control

source back to MCC Cabinet

a) 2 leads of # 14 AWG from control source of signal back to MCC Cabinet.
12) Emergency Machine STOR= 2 Wires from MCC Cabinet to some location which

will initiate a full machine stop by disengaging clutches on all motors.

a) 2 leads of # 14 AWG from control source back to MCC Cabinet.
13) Additive Feedersf any are used will require 6 wires for Raw Feeders or 4 wires for
each additive feeder Loop control.

a) The Additive Feeders require a 3 Conductor with 100% Shield

Belden UL AVM 2464 (300v 80C)

Part# 9939 for 22 AWG

b) Raw feeders require 6 conductor with 100% shield

Belden UL AVM 2464 (300v 80C)

Part# 9942 for 22 AWG
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Customer Installation Notes:

Things to be completed by customer prior to JEC technician arrival:

Encoder & Belt Scale

1) Water proof conduit box near belt scale 4 x 4 inch (box is supplied by JEC)

2) Belt scale installed per instruction — see Belt Scale Instructiomsndtes maual.

Wires should be pulled per list above and/or belt scale print in Cabinet envelope.

3) Encoder mounted. Cables pulled from encoder to water proof conduit box near the belt
scale and encoder assembly.

4) Cables pulled for Encoder and Belt Scale per General Wiring dwg. andL@Gble

from MCC Cabinet to the Water Proof Conduit box.

5) If mounting the encoder under the belt scale is not feasible, a side mounked taac

be purchased from JEC for $150.00. This will mount the encoder remotely from the belt
scale.

Camera & IR Source

1) Construct the camera Mounting Frame per the supplied print in a suitable location.
For a suitable location see the Camera Installation Section later ingtalation

manual.

2) In a 3 inch conduit, which could be a wire tray, PVC conduit, or hard conduit, pull the
Camera and Lamp (IR Source) cables supplied by JEC (made to length) frol@@he M
Cabinet to the Camera unit. You may also Pull the Air Purge, Encoder and Belt Scale
cables in this conduit.

3) Install an adjustable plow above the belt (if needed) to cover up additives laying on the
surface of the clay.

Water System

1) You must install this Water Control Center in parallel with your old wattesyto
provide a working water system in the event of a MCC failure.

2) Construct the Water Control Center mounting frame per the supplied dwg.

3) Piping on the inlet side should be 2 inch especially if the stretch from the supply pump
is longer than 100 feet. The water system requires at least 50 psig in ordeseto3fe
gallons per min and higher pressures for higher flow rates. All components used on the
Water Control Center are rated 150 psig.

4) Install the Water System in a convenient location where easy mainéereanbe
accomplished. Leave at least 10 inches of room behind the system to accessrige Timi
belt and limit switches.

5) Pull the 2 cables described under the general wiring section for the Wateal Contr
Center from the MCC Cabinet. They are to enter the water system fronft thicthe

unit at the left side of the left most conduit box. Leave at least 3 feet of leader for
technicians.
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Die Pressure Transducer

1) The die pressure transducer supplied is rated at 4 to 20 ma. for 0.0 to 1000.0 psig. Itis
a two wire sensor. Mount the ¥ inch NPT transducer on the oil manifold at the extruder
head. If there is an installed spare oil pump, insure that the transducer is mounted into a
common line. A ball valve installed between the manifold and the transducer euill all
maintenance of the transducer in the event of a transducer failure.

2) Pull the 2 wire 22 awg shielded conductor from the MCC Cabinet to the Sensor.

Vacuum Chamber Backup Detector

1) This sensor is purchased from the JC Steel Company. It is called a Vacuutme€ham
Backup Detector and sells for $254.00 at the time of this publication. It will advise The
MCC Control when a backup condition is occurring. For this situation, the MCC can be
programmed to handle the backup in three ways.
a) Method 1 is to sound and display and alarm.
b) Method 2 is to sound and alarm and commits a programmable timer during
which the operator must turn off the Pug and Feed or else the MCC will
shutdown the process.
c¢) The third method will, immediately upon the backup event, sound a backup
alarm and turn off the Pug and Feed lines for a programmable amount of time and
if the backup is clear, restart the Pug and Feed lines automatically.
2) Pull a 2 wire shielded cable 22 awg from the MCC to this detector.
3) The detector requires a ¥z inch NPT hole drilled (some newer extruders haveethis hol
installed already) at 16 inches below the center line of the Pug mill shaft.
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Emergency Spray

1) This emergency spray nozzle is installed for the event when the mateiiies

change too rapidly for the MCC system to correct fast enough. It keeps thenaoider
control until the corrected water flow, which is being added at the rear of the Bug, ha
time to catch up to the Pug Mill auger.

2) This spray system requires two 16 awg wires from the MCC Cabinet to the %z inch
water solenoid. It is fused at the MCC unit at 2 ampers.

3) The Spray system requires a ball valve to a union then %z inch galvanized pipe to
another union then the solenoid, gate or union valve for spray adjustment, and finally to a
spray nozzle rated at or less than 2 gallons per minute.

Current Transformers (CT’s)

1) These must be run from the MCC Cabinet to each of the Motor Control cabinets
(extruder, pug, and the pre-pug if needed). Each CT must be wired with 12 or 14 awg
Non-shielded wire. The CT’s supplied by JEC split apart and then clamp around the
motor winding thereby eliminating the need to disconnect the rather large and bulky
motor power leads.

Control Cables (Machine Start stop Signals)

1) The MCC requires several Hook-ins to enable automatic control of the Raw &&ed st
and stop, Extruder stop, Pug Mill start and stop. Some other unknown signals may be
needed as well depending on the plant requirements such as return belts etc..€eTiherefor
is always a good idea to pull a few more sets of wires from the MCC to the PLC or
making control operators station. We will need at least 10 wires at 12 awg but & swire
desirable.

Feeder Controls and Bindicators, Level Indicators, and Speed Pots

1) The average feeder control requires only 2 wires shielded @ 22 awg. However,
experience has shown most customers would like us to monitor levels of bins as well as
install speed potentiometers or monitor alarm outputs from the feeders taandica
problems. Therefore, running 6 wire shielded cables is advisable for each feeder or
motor speed control.
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Camera / IR Source Installation Notes:

A Typical Installation

Please note the construction of the camera mounting bracket and the Air Purge Syste
mounted in the upper right corner of the photograph.
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Camera Mounting Bracket

2 ft. 1/4 in holes
for camera mounft

&

center camera ocbove cpné

22 inches akove dirt cone

m el t
belt
under
comerao
N /_\
R\Wetd to fram

Drawing is not to scale
This Frame Work is to be fabricated to support the Camera and IR Light Soisce. |
included on the MCC Hard drive as cammntfr.dxf file which can be loaded into any cad
system for modification or printing. It is also down loadable from our website
www.journeyelectronics.comnder Literature/drawings.
The camera should be mounted prior to the additive feeders as it needs to see only the
raw material moisture and not the moisture content of the additive. Howeves,if tiot
convenient then a simple adjustable height plow centered over the cone of raw materia
will plow under any additive layering on the top of the cone of raw material on the belt
The distance from the camera aperture (bottom of the black 1 1/2 in. tube) is wledermi
by the factory and a print showing this dimension is attached to each camera prior to
shipping. This dimension is also located in the cameraspecs.fil file locatediCie
hard drive under the path of c:\MCC32\cameraspecs.fil.

The Camera and IR Source, once installed, requires the AIR Purge Systelmeair t
connected and supplying filtered air to the Camera and IR Source 24/7.
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Water Control Center Installation Notes:

This Frame Work is to be fabricated for the Water Control System. It isdedlon the
MCC Hard drive as watersystemframework.dxf file which can be loaded intcaany
system for modification or printing. It is also down loadable from our website
www.journeyelectronics.comnder Literature/drawings button.

Journey EBElectronics Corp
MC—-C Moisture Control
Woter System 17 ™N
ij F‘;“g;y"oﬁ Clote | /I: : ’\,4”wi‘97ht angle bar on back side for support IER—
— ‘Q & S/ cown
hd |
 m—
provide 2 feet rear access for maintanence <>
clearance in front 2 feet also 3"
kolt holes are 5 Dia. — 4 places
wt appox 50 lbs
right angle kar on back side for support

customer supplied suppomtsA

Allow 24 inches of room behind the frame to allow maintenance of the rear Water
Control Center components. The Water Control Center has four 0.5 inch dia holes for
bolts. Use at least 3/8” bolts for mounting.

Keep the original manual water system installed so that you have a baclarp sythe

event of an MCC failure.

All power to this system is supplied through the two cables which are run from the MCC
Cabinet to this system.

Feel free to modify the mounting bracket if desired!



MCC Cabinet Mounting and Frame
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The Main Control Cabinet

The MCC Main Control Cabinet can be mounted where the operator normally spends
most of his time or where it is convenient for him. Although once the machine is in
automatic mode there are rarely any adjustments to be made; however, ther oyads
to be able to see any alarm messages (currently 125 alarm conditions motfiaired)
occur. Itis simply more practical to mount the Cabinet for easy viewing.

When drilling for and mounting conduit connections, keep the entrance to the cabinet
toward the rear of the machine as the PC requires a lot of room. Use the back 6 inches of
the rear of the cabinet but entrances for the conduit connections can be made fedim the
side, bottom, or top of the cabinet. The right side of the cabinet is not to be used for any
conduit connections.

When mounting the Air conditioner, make sure to wipe clean the exposed metal prior to
mounting the air conditioner gaskets so that a proper seal can be made whiengitista

air conditioner.Keep the air conditioner upright at all times. Do not obstruct the air

flow paths for the air conditioner. These are the right side and bottom of the air
conditioner.

A six inch square mouse tray should be fabricated and mounted to the lower rigint secti
of the Cabinet Frame (not shown). The mouse is the optical type and will last for about 1
year in fairly dirty environment. Spares can be purchased by JEC or purchasgd a
Wal-Mart for about $10.00 to $15.00. The Key-Pad is also inexpensive. It is normally
kept inside the cabinet but any inexpensive Key-Pad will work.
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Belt Scale Installation
This is a reprint of the Beltway Scales Installation manual. JEC onlyhesésad cell
assembly. Therefore, we do not use the entire manual... just the first threeypecieis
for the mechanical installation of the Belt Scale.
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Belt Scale shown with the side bracket encoder

option




