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1 OVERVIEW OF OPERATION

11 LOSSINWEIGHT METERING

The continuous gravimetric blender controls the find materid mix by usng "loss in weight" control
techniques. Thisis done with avarigble speed motor attached to an auger to feed each materid into the
extruder while carefully monitoring the weight loss from the hoppers.

WEIGHT LOSS SYSTEM RETURNS
SIGNAL FROM TO GRAVIMETRIC
HOPPER —

HOPFER WEIGHT

RATE=WEIGHT/TIME ™~ HOPPER REFILLING

(VOLUMETRIC)

TIME

Figure 1 Weight Loss Measurement

Any hopper weight loss due to the auger's feeding of materid is exactly what has been added to the
blender's mix. The blender's central computer can then adjust the motor speeds to keep the correct ratio
of each materid.
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1.2 SYSTEM DESCRIPTION

The blender is comprised of severad separate components, each having aspecific function. To familiarize
you with the system, these parts are described below:
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Figure 2 Basic Blender Configuration

CENTRAL COMPUTER WITH USER INTERFACE - The centrd computer gathers and andyzes
information from other parts of the system, and includes the operator interface used to control the system.
It dso monitorsdigita 1/0 for sysem darmsand control inputs. It isreferred to in thismanua asthe'mini-
op pand' to digtinguish it from the other larger operator stations which PCC manufactures.

WEIGH MODULE - Mounted on the blender in ameta enclosure near the hoppers, this device reads
hopper weight loss. The centra computer checks it multiple times each second to update its loca copy
of the hopper weights. One standard blender weigh module can monitor weight for up to five hoppers, or
four hoppers and one weighed downcomer.

PWM DRIVE MODULE - Mounted on the blender in ameta enclosure near the hoppers, it provides
the interface between the central computer and the hopper motor's drive eectronics, and may interface to
the relays that are used to activatetheloading system. It aso containsthe interface used to read the motor
speed viaatach mounted on the bottom of each motor. One blender pwm drive module can control motor
speed for one hopper. A four element blender therefore would have four seperate PWM drive cards.
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LOADCELL - Each weighed hopper and feeder unitismounted on aloadcdll (dso caled astrain gauge)
to monitor hopper weight. The loadcell is mounted to support both the hopper and motor assembly.
Variationsin hopper weight result in changes in the dectrica resstance of the loadcell, which isamplified
and monitored by the weigh module.

CAUTION: The loadcell is a very sensitive device, and care should be taken not to allow it to
become over stressed.

DOWNCOMER (blenders with weighed downcomer) - The downcomer, or weighed downcomer, isa
tube that physically "comes down" from the main blender body. It is completely supported by aloadcell,
and dl materid which exits the blender must first passthisloadcdl. This changing materid weight can be
used to regulate the tota blender output. The downcomer aso has ahigh leve proximity switch that acts
as an ovefill indicator.

1.3 BLEND RECIPES

A blend recipetd|sthe blender what proportion (by weight) of eachingredient should be present in thefina
blended materid. The blend recipe can be entered into the computer in two way either as a ratio(parts)
or as apercentage. Theisaoption under “CONFIGURE SYSTEM DESCRIPTION” in the mini-op.
For example, arecipe to mix two ingredients in a 4:1 ratio (four parts of ingredient ‘A’ for each part of
ingredient 'B") is shown below:

Ratio M ethod Per centage M ethod
A:04.00 B: 01.00 C: 00.00 A:80.00 B:20.00 C: 00.00

Ineither case, the computer would add up the partsfor each hopper (4+1+0=5 or 80+20+0 = 100) and
then determine the amount of each ingredient as a percentage of the total number of parts. Y ou may enter
recipes whichever way is most convenient for you.

NOTE: Recipes can be stored for later recall, and are saved in the event of a power failure.
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1.4 FLOW-RATES (Process Rates)

Inthe CONTINUOUS mode of operation with aweighed downcomer thereisno need to enter aprocess
rate: the computer will find the actua usage rate automaticaly. The process rate is defined as the current
rate (in Ibs or kgs/hr.) of materia that the blender is producing. After a short sampling period, the
computer will determinethe actud materia usage rate required by your process and adjust its processrate
accordingly.

In ON-OFF mode of operation with aweighed downcomer, the estimated process rate must be entered
into the computer. The computer will then run at this rate until the high level sensor is covered (or the
downcomer high welight isexceeded), then stop until thelow level sensor isuncovered (or the downcomer
low weight is reached).

1.5 WEIGHING SYSTEM

The blender operates by weighing the loss of materia from each hopper asthe materid ismetered into the
central chamber. Thisweight measurement is carefully monitored by taking readings of the hopper weight
many times asecond to maintain blend accuracy. The materid isweighed by ahigh-precison loadcel| that
is connected to the computer through the weigh module board(s), and can measure weight differences as
andl asseverd pelets. The weigh module takes the and og input, removes unwanted noise, and provides
adigita input to the computer over the loca network in weigh module units (WMUSs or "bits'). To
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achieve the necessary accuracy, there are thousands of WMUS per pound for each hopper. ThisWMU
reading is then used to caculate the weight (in Ibs. or kgs.) of materiad in the hopper.

1.6 MATERIAL FEED SYSTEM
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The materid is carried from the discharge point of the hopper by an inclined auger and then dropped into
the central chamber. The computer controls the speed of the auger to match the desired flowrate. The
computer congtantly monitors the "loss-in-weight", compensating for bulk dengty variations.

1.7 RATE VS. SPEED CALCULATION

Whenever the materia in ahopper ischanged, or if adifferent auger or motor gearbox isused, the amount
of materid being metered for aspecific auger oeed will change. The computer must know the relaionship
between the flowrate and the auger speed (caled ther ate-speedfactor), which enables the computer to
cdculatethe correct auger speed for adesired flowrate. Therate-speed factor iscalculated by running the
auger a aknown speed for a suitable time and caculating the rate.

The rate-speed factor is dependent on severa parameters, the most important of which are auger szeand

materid bulk dendty. For example, asmall auger running a 100 RPM will dispense less materid than a
larger auger at the same speed. Smilarly, the higher the bulk dengity of the materid, the higher theflowrate
will be at a given speed and auger Sze.

NOTE: The rate-speed calculation operation should be performed whenever an
auger/motor/gearbox are changed or if a different material is placed in a hopper.

1.8 LOADING SYSTEM INTERFACE

Whentheweight of materid in the hopper drops below the specifiedload on weight, theblender will Sgnd
for aload by closing a contact. For positive shutoff systems, thereisaso aload off weight or load time
(duration) used to sgna that the load operation should be suspended.

NOTE: Because of hopper sizes, metering rates, and reaction time for loading systems, the load
weight for each hopper is set independently.

Thereisalow alarm weight that can be set for each hopper. If theweight in the hopper drops below this
weight, an darm condition (HOPPER x BELOW SET WEIGHT) is reported by the computer. Thelow
adarm weight should be sat about hafway between the load weight and the critical low weight.

The operator also can set a critical low weight for each hopper. If the computer determines that the
hopper weight has dropped below this set weight, the blender stops and an darm condition is reported
(HOPPER x CRITICALLY LOW). The blender can be set to restart automatically (the
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default condition) when the critica low condition is removed by setting the critica low aarm leve to
Generd or Information for the AUTO mode instead of Shutdown.

NOTE: Thecritical weight should be set to a weight which will leave enough material in the hopper
to keep a small head above the auger.
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2 BG/BC/BE BLENDER MECHANICAL

2.1 CASCADE POST

(applicableto 2, 3 or 4 element BG/BE blenders only)

2.1.1 DESCRIPTION OF OPERATION

The cascade post disperses the flow of ingredients being cascaded through the mixer to disperse the
blended process materid to fill the collection hopper a an angle which is less than the angle of repose of
esch ingredient material. This prevents any one ingredient from rolling off and demixing (or classifying)
at the free surface.

Cascade Post Adjustment

If the cascade post has aspreader cone at oneend, it can either beinstalled spreader cone down (for rates
less than 875 pph (400 kg/h) ) or cylinder end down for dl other rates.

IMPORTANT: The suggested rates above are approximate. Orient the cascade post according
to the objective outlined in the Description of Operation.

There is a safety rod feature incorporated in the cascade post which prevents the cascade post from
passing through the mixer in the unlikely event the post fagtener fails. If the safety rod is removed the
cascade post may drop into the extruder causing damage to the extruder.

CAUTION: Thecotter pin securing the cascade post should be replaced each time the cascade post
isdisassembled. The cotter pinis 1/8" diameter and approx 2" long.
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2.2 DOWNCOMER REMOVAL

The downcomer tube can be removed for clean out. Disconnect the proximity switch lead(s) and any
grounding strap(s). Hold the downcomer dust cover up and out of the way and remove the downcomer
tube.

When ingdling the downcomer tube make sure that the ledge the tube rests on is free of process materid
so that the tube may st squarely in the weigh hopper cone.  Reconnect the proximity switch(es) and
grounding strap(s). Make sure the grounding strap is dways ingtaled when in operation. The grounding
strap helps drain static charges which may damage the switch. For this reason the blender should be
mounted on grounded equipment or structures.

2.3 SAMPLE CHUTE SEAL

Each auger hous ng enters a sample chute through aholein the chute. The auger housing should not touch
the chute, but should be allowed to movefredy inthishole. A floating sedl ring isprovided to keep process
materid in and foreign maiter out. Contact between the auger housing and the sample chute can result in
UNSTABLE WEIGH SYSTEM darms, or DRIVE SYSTEM FAILURE darms. Take care during
deaning of the sample chute interior so that when done the sedl ring is left properly ingtaled. Check the
sed ring periodicaly.

24 BLENDERLIFTING

There are (2) 3/4" diameter lifting holes provided in the loading platform of the blender. See drawing

BB02310000 Sheet 3. The customer must provide adequate lifting lugs.

- Use both lift points whenlifting the blender. Do not lift the blender from points other than the designated
lift points.

- Secure dl loadcell overload protection screws before moving the blender. See Loadcell Overload
Protection section of this manual.

- Do nat lift the blender with loading equipment mounted on the blender as this makes the blender top
heavy and gpt to flip on its Side.
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- Do not lift the blender with any amount of process materia in the weigh hoppers to prevent loadcell
damage. Process materid |eft in hoppers may adversaly unbaance the blender making it difficult to handle
and set into pogition.

- Secured| blender components before lifting the blender to prevent anything from faling during lifting. For
example make sure dl gearboxes are clamped to the blender properly or as a precaution remove the
gearbox before lifting.

2.5 EXTRUDER MOUNTING A BLENDER

251 EXTRUDER STABILITY

Only mount the blender on a stable extruder which can safely support the blender and any loading
equipment. Consider how operators have to interface with the blender and the loading equipment. If itis
not practical to mount equipment directly to the extruder, DO NOT mount it thisway. Instead consder
mounting the blender on amezzanine over the extruder. The blender istolerant of noise dueto mechanica
vibration, dthough there are limits. The extruder must be asrigidly anchored as possble, preferably to a
appropriately designed dab.

252 ORIENTATION

Decide on the direction for the blender mounted on the extruder. Refer to drawing BB02310000 Sheet
3, an Orientation Diagram depicting various points of concern regarding orientation. 'Y our preference may
be to give ready access to control panels or to clean out doors if you expect frequent materid changes.
Think about where power feeders are or will run and how you may want the blender Stuated for wiring.
Look at the drain coming off the downcomer weigh hopper - you may want thedrain directed on oneside
of the extruder centerline or the other.

253 SUBPLATE OPTION

Process Control offersablender mounting plate option, called asubplate. See drawing BB0231000 Sheet
4 for the recommended use of asubplate. The blender base plate haslimited space which does not readily
accommodate the extruder throat bolt pattern, reference View C-C. The subplateis provided with bolts
and tapped holes for mounting to the bottom of the blender and affords more space for the extruder bolt
pattern. The subplate in turn is bolted down to the extruder. The customer must drill the subplate and
provide the necessary fasteners for extruder mounting.
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254 EXTRUDER GROUNDING

Mount the blender only on grounded extruders.

26 MEZZANINE MOUNTING A BLENDER

For the greatest stahility, the blender can be mounted on a stable mezzanine above the extruder. Thiswill
provide easy access to al of the hoppers and motors, aswell providing desired mechanica isolation from
the extruder itsdlf.

2.7 LOADCELL OVERLOAD PROTECTION

Theloadcd | (under each weigh hopper) isbasicaly anetwork of stain gages on abeam, and has deflection
limits. If the loadcdll is dlowed to be over stressed the Stain gages may fail and the beam may deflect
beyond its eadtic limit leaving it permanently deformed. Overload protection is intended mainly for
non-process related disturbances, such as an accidental bump by personnel on a weigh hopper during
hopper clean out. Under normal operating conditions, if there are no outsde disturbances, the overload
protection isin stand by. It aso plays an important part in protecting loadcdlls during transport of the
blender.

There are two means of mechanica overload protection for loadcells on the blender. Oneisatravel stop
screw accessed from the under side of theloadcell. Thislimitstravel of the weigh hopper downward on
the cdll. The other travel stop is a set of screws, typicaly three, located laterd or perpendicular to the
hopper body. These travel stops, termed "bumper screws’, limit lateral (Sde to sde) movement of the
hopper.
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The overload protection screw under each loadcell is set at the factory and isidentified with ared tag and
reads as follows.

CAUTION! OVERLOAD PROTECTION SCREW
DO NOT REMOVE OR ADJUST THIS SCREW
THISSCREW ISFACTORY SET.

CONSULT MAINTENANCE MANUAL FOR LOAD
CELL REPLACEMENT INSTRUCTIONS.

The gap between the overload protection and weigh hopper (or loadcell directly depending on hopper
configuration) alows the weigh hopper to move in the operating range of the loadcell. The protection
screw is set carefully in the factory by load cell output readings and should NOT be set by gapping with
afeder gage. Refer to "LOADCELL REPLACEMENT" for setting of the overload protection screw.

The loadcdlls are protected during shipment by shipping protection screws under each cell and by the
bumper screws positioned at the sides of the hoppers.

Shipping Protection Screw

The shipping protection screw is dong side the overload protection screw under each loadcell. It is
identified with a green tag and reads as follows:

CAUTION! SHIPPING PROTECTION SCREW
REMOVE THIS SCREW BEFORE START UP.
DO NOT ADVANCE SCREW TOWARD
LOADCELL OR DAMAGE MAY RESULT.

After the blender has been moved and secured into position for operation, loosen the jam nut and remove
the shipping protection screws. When removing the shipping screw do not advance the screw toward the
load cdll. Damage to the load cell may result. Make sure the screw is turned in a counter-clockwise
direction looking from the screw head side to retract the screw.

Bumper Screw Adjustment

The bumper screws are set to touch the weigh hopper for shipment.  After the blender has been moved
and secured into position for operation, back off each bumper screw to leave no more than a 1/8" gap
between screw and hopper contact point.
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2.8 TRANSPORTING THE BLENDER

Prepare the blender for transport before power is removed from the blender. Use a volt-ohm meter to
monitor the load cdll output signd (green and white load cell wires) during the load cell protection setting.
The bumper screws should be reset to touch the hopper, being careful to make sure the screws are set
evenly so that no one screw isforcing the weigh hopper sdeways. The load cell output signd should not
change more than +/-0.5mv from an initid reading before touching the bumper screws.

Install shipping protection screws before power isremoved from the blender. Again, make sure the hopper
is emptied of any process materiad and take note of the empty hopper load cdll output reading using the
volt-ohm meter. After thejam nut is set the loadcd | output should be one half of the empty hopper reading

+/-1mv.

Steps for Trangporting the Blender

Procedure

Results

hopper.

1. Use avoltmeter to measure output sgnd of the
empty (auger/gearbox/motor should be removed) weigh

A millivalt value should be present
proportiond to the weight on the load
cdl.

hopper sdeways.

2. The bumper screws should be reset to touch the
hopper evenly so that no one screw isforcing the weigh

The output on the voltmeter should not
change morethan +/-0.5mv  from the
initid reading.

cel.

3. Ingal the shipping protection screw and advance it
dowly s0 that the screw pushes upward on the load

When the load cell output Sgnd is half of
theinitid reading, STOP advancing the
screw. Useajamnut to lock the screw
into pogtion.

4. Repeat Steps 1-3 for each hopper.
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29 LOADCELL REPLACEMENT

291 LOADCELL INSTALLATION

1 Empty the weigh hopper of any process materia, back off the loadcell protection screw and
bumper screws, and clean al mounting surfacesinterfacing with theloadcell. Any debrisleft a the
mounting surface may cause hopper misaignment.

2. Snug the fasteners holding the load cdll to the weigh hopper and the blender frame alowing dight
movement of the hopper and load cell. Do not tighten as of yet. Keep the fasteners as snug as
possble and il dlow movement for dignment.

3. Align the hopper for maximum clearance between the weigh hopper and any fixed contact point
on the blender, then tighten the load cdll fasteners. Make sure the hopper doesn't misalign during
tightening.

4, Set the overload protection screw while monitoring the load cdl output signd with a volt-ohm
meter. Add weight to the hopper until the load cell output Sgnd reaches either:
A) 40 mv +/-1mv for load cdls with part number beginning with the letters " SPI™
B) 27 mv +/-1mv for load cellswith part number beginning with the |etters "60048"

5. Advance the overload protection screw to contact the load cell and continue until the load cell
output Sgna reaches ether:
A) 36 mv +/-1Imv for load cdlswith part number beginning with the letters " SPI"
B) 24 mv +/-1mv for load cdlswith part number beginning with the letters " 60048"

6. Tightenthe protection screw jam nut to lock the screw into position. Tightening the jam nut tends
to advance the screw, so monitor the voltage during this step.
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2.10 STAND TUBE COVER

If the blender has a downcomer, the stand tube cover islocated at the discharge of the downcomer weigh
hopper. It sits on top of the stand tube, and isafloating ring which kegps foreign matter from entering the
process at thispoint. Periodicaly check and clean thisring if the process materid tends to cling and is
loaded with fines.

2.11 AUGER CHANGES

There may be the occasion when a change in recipe requires a change in rate which is beyond the rate
range of the ingtalled auger. When this occurs, it is necessary to change auger and auger deeve
combination. The auger is held in the motor gearbox by as many as four set screws. Once these screws
are loosened, the auger will dide from the gearbox. When the new auger is indtalled, pay particular
attention to the flat places on the auger shaft (they should line up under one of the set screws) and to the
clearance between the rear auger flight and the gearbox face. there must be a gap of dmost 1/4 inch
between the auger flight and the gearbox to keep pellets from jamming.

Most augersrequireaspecia deeve, or insart, mounted insde the hopper. Theaugersand deevesaresold
together to assure a 1/4 inch radid clearance. it isimportant that the correct auger deeve beingtalled for
the auger. When returning the gearbox/auger combination to the blender, make sure that no materid is
pinched between the auger and the gearbox faceplate. Thiswill result in improper dignment of the auger
shaft ingde the auger flight.
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3 XB/XG BLENDER MECHANICAL

CAUTION: The blender operates in automatic mode, and hopper augers and loading
equipment may sart unexpectedly. Make certain that the lement or blender is in zero
mechanical state prior to accessng.

3.1 SAFETY

It is imperative that the users of the X series blender be completely knowledgeable about the potentia
hazards of the blender and associated equipment. It is the responsibility of the employer to provide
competent personnel for operating and maintaining the equipment who are adequately trained and havethe
technical background to understand the safety policies and procedures set forth by the employer. Itisthe
respongbility of the employer to provide training, and a program with written policy, pecific procedures
and rules, for safe operation and maintenance of the equipment. The employer should schedule periodic
ingpections that would reved hazards caused by improper ingalation, missing parts, abuse, improper use,
age, corroson or fatigue. If hazards are not immediately diminated the equipment must be removed from
service.

Warning labels are affixed to the equipment. 1t isthe responsbility of the employer to assure that operator
and maintenance personnd understand the labelsor to provide warning label sin the language(s) understood
by operator and maintenance personnel. Employers purchasing used equipment should confirm with the
origind manufacturer that the machine is equipped with al of its necessary parts for safe operation, the
proper operating manua, the proper dectrica control schematic drawings, and warning labels.
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3.11 EMPLOYEE SAFETY RESPONSIBILITIES

3.1.1.1 PHYSICAL ENTRY INTO MACHINE
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The employee shdl put the machinein Zero Mechanicd State (ZMS) before placing any part of the body
in the path of any movable machine member.

3.1.1.2 TROUBLE SHOOTING WITH POWER ON

When it is necessary to locate and define problemswith power on, the employee hasthe authority to work
on the machine with guards removed if such action will not place any part of the body in the peth of any
movable machine member.

3.1.1.3 REMOVING PROTECTIVE DEVICES

During necessary maintenance, the employee shdl not remove, bypass, or ater any device that was
provided to reduce hazardous conditions. Before the machineisreturned to production, the employee shdl
replace dl devices that may have been removed during maintenance.

3.1.1.4 RETURNING EQUIPMENT TO PRODUCTION

The employee shdll verify that the machineisin adequate operating condition with al guards secured before
releasing it for production use.

The ZMS procedure must be used in the safety training program provided by the employer to teach
employees that it can be very dangerousto enter the machine unless every requirement of ZMSissatisfied.
Persons must not place any part of the body in the path of movable machine members during setup,
adjustment, maintenance, or ingtdlation. The operator must be trained to detect when the machine guards
are defective or missing. The operator must report mafunctions or defects at once.

3.1.2 ZERO MECHANICAL STATE (ZMYS)

After dl energy sources have been neutraized, the machineisin the "zero mechanicd sate”’ - ZMS. This
date provides maximum protection againgt unexpected mechanica movement. During maintenance, it is
vitd that the machine be put into a state in which the possibility of its making an unexpected and injury
causng movement iseliminated. The procedure used for this purposeis typically referred to aslockout.
The lockout procedure includes al energy sources:

# Electrica power

# Compressed air

# Potentid energy from suspended parts

# Hydraulic fluids under pressure

# Energy in springs

# Any other sources that might cause unexpected mechanica movement.
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All energy sources must be neutraized before any maintenance work can be safely done.

It is essentid that user management standardizes maintenance procedures by developing a program
including awritten policy, Soecific procedure and rules.

3.1.3 PROCEDURE FOR ACHIEVING ZERO MECHANICAL STATE

User management must develop and provide to operator and maintenance personnel specific procedures
for placing equipment inthe ZM Sthat minimizes hazards. The user should follow aZM S procedure before
alowing any inspection, adjusments, or maintenance. Itistheresponghility of the employeeto follow the
ZM S procedure established by theemployer. Thefollowing isthe recommended generd ZM S procedure.

1

2.

10.

If there is aremote control device press the stop key at that remote operator's control.
Press the stop key at the operator's control pandl loca to the machine.

Disconnect and lock-out the primary eectrical supply (disconnect supplied by user) feeding the
blender.

Disconnect and lock-out the primary dectrical supply (disconnect supplied by user) feeding the
materid handling system which supplies the blender with process materid.

Shut off and lock-out the primary compressed air supply feeding the materid handling devices
whichsupply the blender with process materid. Vent the compressed air supply linesfeeding those
devices, reducing al pressure that could creste or cause a machine movemen.

As a precaution, before the metering drives are detached from the machine, disconnect dl of the
cables leading to the motor of the metering drive on each weigh hopper.

Drain process materias from loading devices feeding the blender hoppers.
Drain process materias from al hoppers using drain valve beneath each hopper.

Lock-out al energy sources which might cause unexpected mechanical movement of equipment
which is accessible through the discharge at the base of the blender (extruder, etc).

Test to verify that al energy sources have actudly been disconnected.
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3.1.4 ZERO MECHANICAL STATE FOR A SINGLE HOPPER (ELEMENT)

It may be necessary to access a Sngle hopper, or dement, of the blender while the rest of the blender is
inoperation. Zero mechanica satefor asingle dement can only be achieved if dl the auxiliary equipment
(e.g., loading equipment) supports disabling of individuad elements. Reference to documents for other
equipment may be necessary to complete this procedure.

1 Disable the loading equipment that feeds the eement. Follow the indructions provided with the
loading equipment.

2. Remove the element from the blend recipe (see section 4.4.6).

3. Unplug the motor lead at the hopper.

3.1.5 RECOMMENDED BLENDER STARTUP PROCEDURES

User management must develop and provide to operator personnel specific procedures for equipment
dartup that minimizes hazards. The user shal follow a startup procedure before equipment is place in
operation. It is the respongbility of the employee to follow the startup procedure established by the
employer. The following is the recommended generd startup procedure.

1 Verify that dl parts and guards are ingtaled.

2. Verify that metering drives are securely clamped to weigh hoppers.

3. Confirm that metering drive cable(s) disconnects are completely engaged.

4. Tighten dl weigh hopper mounting knobs, (2) per hopper.

5. Verify that dl weigh hopper drain valves are in the closed position.

6. Secure the downcomer dide gate in the open position.

7. Unlock and turn ON the power supply disconnect for the materid handling system which feeds
process materia to the blender.

8. Unlock and turn ON the compressed air supply to the materia handing system.

0. Turn ON the power at the materid handing system control and activate the loading stations that
correspond to the desired elements to be loaded in the blender.
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10. Unlock and turn ON the power supply disconnect for the blender.
11. At the blender operator interface press the <ON> key.

12. Initidize recipe then press <KRUN> when prompted to activate recipe and changes to the recipe
if made.

3.1.6 RECOMMENDED BLENDER SHUT DOWN PROCEDURE

User management must devel op and provideto operator personnd specific proceduresfor equipment shut
down that minimize hazards. The user shal follow ashutdown procedure before alowing any inspection,
adjustments, or maintenance. It is the responghbility of the employee to follow the shutdown procedure
established by the employer. The following is the recommended generd shutdown procedure.

1 Turn off power switch & materid handling system controller.

2. Press <STOP> at the blender operator interface, local and remote.

3. Press <OFF> to power down the blender.

4, Follow the Zero Mechanica State procedure before beginning maintenance or service.

3.2 CASCADE POST

3.2.1 DESCRIPTION OF OPERATION

The cascade post dispersestheflow of ingredients being cascaded through e I
the mixer. The objectiveisto disperse the blended process materid tofill T e
the collection hopper a an angle which is less than the angle of repose of SN
each ingredient materid. This prevents any one ingredient from rolling off Figure§ Cascadé E’(;st
and demixing (classfying) a the free surface.
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3.3 DOWNCOMER REMOVAL

The downcomer tube can be removed for clean out. Hold the downcomer dust cover up and out of the
way and remove the downcomer. Disconnect any proximity switchesand grounding strgps. Thegrounding
strap helps drain static charges which may damage the switch. For this reason the blender should be
mounted on grounded equipment or structures.

3.4 CASCADE CHAMBER

The auger housing enters the cascade chamber through a holein its side and should not touch the cascade

chamber. It should be dlowed to move fredly in this hole. A floating sedl is provided to keep process
materid in and foreign matter out. If the auger housing is againg the cascade chamber it may bind and
restrict free movement of the weigh hopper and cause operation failures. Thiscould resultin UNSTABLE
WEIGH SYSTEM aams, or, for avery low rate hopper, DRIVE SYSTEM FAILURE darms.

3.5 BLENDER LIFTING

There are (2) lifting lugs provided in the loading platform of the blender.

- Use both lift points whenlifting the blender. Do nat lift the blender from points other than the designated
lift points.

- Secure dl loadcell overload protection screws before moving the blender. See Loadcell Overload
Protection section of this manud.

- Do nat lift the blender with loading equipment mounted on the blender as this makes the blender top
heavy and gpt to flip on its Sde.

- Do not lift the blender with any amount of process materia in the weigh hoppers to prevent loadcell
damage. Process materid |eft in hoppers may adversaly unba ance the blender making it difficult to handle
and set into pogition.

- Secured| blender components before lifting the blender to prevent anything from faling during lifting. For
example make sure al gearboxes and weigh hoppers are clamped to the blender properly or removed
before lifting.
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3.6 EXTRUDER MOUNTING THE BLENDER

3.6.1 EXTRUDER STABILITY

When mounting a blender on an extruder a number things need to be consdered. One of the more
important is the stability of the extruder. Make certain that the extruder can safely support the blender.
Don't forget that the blender also supports loading equipment. Think also about how operators have to
interface with the blender and the loading equipment.

3.6.2 ORIENTATION

Determine the desired orientation for the blender mounted on the extruder. Refer to drawing
BB38410000. Y our preference may be to give ready access to control panels or to clean out access if
you expect frequent materid changes. Think about where power and network cables are or will run and
how you may want the blender Stuated for wiring.

3.6.3 SUBPLATE OPTION

Process Control offers a blender mounting plate option, caled a subplate. See drawing BB3191000
(BB3881000 for Metric) for the recommended use of asubplate. The blender base plate haslimited space
which does not readily accommodate the extruder throat bolt pattern The subplate is provided with bolts
and tapped holes for mounting to the bottom of the blender. The subplate affords more space for the
extruder bolt pattern. The subplate in turn is bolted down to the extruder. The customer must drill the
subplate and provide the necessary fasteners for extruder mounting.

3.6.4 EXTRUDER GROUNDING

Mount the blender only on grounded extruders.
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3.7 MEZZANINE MOUNTING THE BLENDER

For the greatest stahility, the blender can be mounted on a stable mezzanine above the extruder, but only
if the blender is not used for extrusion control. This will provide easy accessto dl of the hoppers and
motors, as well providing desired mechanica isolation from the extruder itsdlf.

3.8 LOADCELL OVERLOAD PROTECTION

Thereisaloadcdl under eachweigh hopper on the blender. If theloadcell isallowed to be over stressed
the stain gages may fail and the beam may deflect beyond itsdadtic limit leaving it permanently deformed.
Overload protection is intended mainly for non-process related disturbances, such as whenhopper clean
out is necessary. Overload protection plays an important part in protecting loadcells during transport of
the blender.

The means of mechanica overload protection for loadcells on the blender isatravel stop screw accessed
fromthe under sde of theloadcdll. Thislimitstravel of the weigh hopper downward onthecell. Thereare
no overload stops for upward forces on the weigh hopper asit is very unlikely such aforce would exist.

The overload protection screw under each loadcell is st at the factory and isidentified with ared tag and
reads as follows.

CAUTION! OVERLOAD PROTECTION SCREW
DO NOT REMOVE OR ADJUST THIS SCREW
THISSCREW ISFACTORY SET.

CONSULT MAINTENANCE MANUAL FOR LOAD
CELL REPLACEMENT INSTRUCTIONS.

The gap between the overload protection and weigh hopper (or loadcell directly depending on hopper
configuration) alows the weigh hopper to move in the operating range of the loadcell. The protection
screw is set carefully in the factory by load cell output readings and should not be set by gapping with a
feder gage. Refer to "LOADCELL REPLACEMENT" for setting of the overload protection screw.

The loadcdlls are protected during shipment by shipping protection screws under each cell dong sdethe
overload protection screw under each loadcedl. It isidentified with a green tag which reads asfollows:
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CAUTION! SHIPPING PROTECTION SCREW
REMOVE THIS SCREW BEFORE START UP.
DO NOT ADVANCE SCREW TOWARD
LOADCELL OR DAMAGE MAY RESULT.

After the blender has been moved and secured into position for operation, loosen the jam nut and remove
the shipping protection screws. \When removing the shipping screw, do not advance the screw toward the
load cell. Damage to the load cdl may result. Make sure the screw is turned in a counter-clockwise
direction looking from the screw head side to retract the screw.

3.9 TRANSPORTING THE BLENDER

Prepare the blender for transport before power is removed from the blender, Using avolt-ohm meter to
monitor the load cell output Sgnal (green and white load cdll leads) during the load cdll protection setting
procedures that follow. A millivolt value should be present proportiond to the weight on the load cell.

The blender is shipped with the metering unit (auger/gearbox/motor) separately and off the weigh hopper
to minimize any disturbances to the load cell during trangit. If the blender is moved or put in transt, it is
recommended that the metering units be again removed.

Ingdl "shipping protection screws' before power is removed from the blender. Again, make sure the
hopper is emptied of any process materid and take note of the empty hopper load cdll output reading.
Ingtal the shipping protection screw and advance it dowly o that the screw pushes upward on the load
cdl. Waich the load cdll output signd as the screw is advanced - the signal will decrease. Just before
reaching halfway between the empty hopper reading and zero volts stop advancing the screw. A jam nut
should be used to lock the screw into position. After the jam nut is set the loadce | output should be one
haf of the empty hopper reading +/-1mv.

3.10 LOADCELL REPLACEMENT
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3.10.1 LOADCELL INSTALLATION

1. Empty the weigh hopper of any process material, back off the loadcell protection screw and
bumper screws, and clean al mounting surfaces interfacing with the loadcell. Any debrisleft at the
mounting surface may cause hopper misdignment.

2. Snug the fagteners holding the load cdll to the weigh hopper and the blender frame alowing dight
movement of the hopper and load cell. Do not tighten as of yet. Keep the fasteners as snug as
possble and Hill alow movement for alignment.

3. Align the hopper for maximum clearance between the weigh hopper and any fixed contact point
on the blender, then tighten the load cell fastenersto 18 to 20 ft/Ib torque. Make sure the hopper
doesn't misaligned during tightening.

4, Set the overload protection screw by first setting up to monitor the load cdl output sgnd with a
volt-ohm meter.

5. Add weight to the hopper until theload cdll output signd reaches 40 mv +/-1mv for load cdlswith
part number beginning with the numbers 65079, 36 mv +/-1mv for load cells with part number
beginning with the numbers 65079.

6. Tighten the protection screw jam nut to lock the screw into position while monitoring the load cell
output sgndl.

3.11 AUGER CHANGES

There may be the occasion when a change in recipe requires a change in rate which is beyond the rate
range of the indaled auger. When this occurs, it is necessary to change auger and auger deeve
combination. The auger is held in the motor gearbox by as many asfour set screws. Once these screws
are loosened, the auger will dide from the gearbox. When the new auger is indalled, pay particular
attention to the flat places on the auger shaft (they should line up under one of the set screws) and to the
clearance between the rear auger flight and the gearbox face. there must be a gap of dmost 1/4 inch
between the auger flight and the gearbox to keep pdllets from jamming.

Most augersrequireaspecia deeve, or insert, mounted inside the hopper. Theaugersand deevesaresold
together to assure a 1/4 inch radia clearance. it isimportant that the correct auger deeve beingdled for
the auger. When returning the gearbox/auger combination to the blender, make sure that no materia is
pinched between the auger and the gearbox faceplate. Thiswill result in improper dignment of the auger
ghaft ingde the auger flight.
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4 BLENDER CONTROL PANEL
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r control pand is graphicaly divided up into four different aress, each areawithitsown functiondity. This
section details dl of the operations of the blender by functiona group on the keyboard.

4.1 DISPLAY

The digplay section is the two lineby forty character vacuum fluorescent display (VFD). TheVFD isused
to show al text messages and any data entry, and is the most prominent feature on the display pandl.

42 ALARMS- STATUS ~—— ALARMS ———— STATUS ——
O INFORMATION POWER O

The ALARMS areaof thekeyboard providesthe | O GENERAL RUNNING O

keys used to check darm conditions in the (O SHUTDOWN REMOTE O

blender, and iscomprised of 3LED indicatorsfor

dams, the <SLENCE ALARM> ad SILENCE SHOW
<SHOW ALARM> keys. When the<SHOW ALARM ALARM

ALARM> key is pressed once, the user is |

presented with a menu consisting of

ACKNOWLEDGE ALARMS, DIspLAY FigureSAlamand SausLEDs

LOGGED ALARMS and EXIT SHOW

ALARMS. By sdecting DISPLAY LOGGED ALARMS, the user will be ableto scroll (with theup and
down arrow keys) through a history of the most recent darms. By sdecting ACKNOWLEDGE
ALARMS (or smply pressingthe<SHOW AL ARM > key twice), the first darm((if any) isshown onthe
display and the corresponding LED indicator blinksto indicate darm severity levelsof INFORMATION,
GENERAL, or SHUTDOWN. If the darm is current, only the darm text and the severity indicator is
displayed. If the dlarm condition has cleared, (OLD) appears to the right of the darm text and the darm
LED isextinguished. The severity levd of the darm conditionsis set up in the system configuration.

AnINFORMATION level darm indicatesthat something in the system has occurred that should be noted,
however, the blender operation is not immediately jeopardized. A GENERAL darm indicates that
something of immediate concern has occurred and should be checked or the blender may shut down. A
SHUTDOWN darm indicates an event serious enough to cause the blender to shut down autometically.

The<SILENCE ALARM > key may be pressad to turn off the relays which are usualy used to control
anaudibledarm. Thiskey will not dear any of the darm conditions but it will stop any aarm horn or bell
from sounding until another larm is generated. This key should not be used as a subgtitute for stepping
through and clearing each darm.
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Alarm conditions and their meanings:

DRIVE HARDWARE FAILURE
A failure of the drive module board has been detected. The board should be replaced.

DRIVE IN MANUAL BACKUP

Thisdarm will be seen on a blender with extruder control if the user has ingtdled an AUTO/MANUAL
switch for the extruder (enabling extruder control viaa manua did) and the switch isin the MANUAL
position. In this position, the blender cannot modify the extruder's speed.

DRIVE INHIBITED
Thisdarm will be seen on a blender with extruder control if the extruder drive control board is powered
off. Inthispostion, the blender cannot modify the extruder's speed.

DRIVE NETWORK FAILURE
The centrd computer cannot communicate with the drive module contralling the indicated drive. The
system cannot control the drive until the network problem is corrected.

DRIVE OVER MAXIMUM SPEED

An attempt has been made to drive a hopper motor above its MAX SPEED ALARM vdue. In
MANUAL BACKUP, thisalarm indicates that the set peed is greater than thedarm limit. In RUN, this
adarm meansthat the control agorithm has attempted to raise the speed above the darm limit because the
auger used may be too smal to achieve the desired rate.

DRIVE SOFTWARE FAILURE
The system has detected a software failure of the drive module. Please contact Process Control.

DRIVE SOFTWARE NEEDS UPDATING
The software in the drive moduleis ol der than the software in the central computer and should be updated.
Thisusudly occurs after an upgrade of the firmware in the mini-op pand.

DRIVE SYSTEM FAILURE

The indicated hopper is not loosing weight asit should. There may be amateria bridge in the hopper, the
hopper could be empty, or there may be some obstruction to the accurate weighing of the materid. See
the TROUBLESHOOTING section (page 89) for information on diagnosing the cause of thisaarm.

DRIVE UNDER MINIMUM SPEED

The blender has attempted to set the drive speed lower thanthe MIN SPEED ALARM vdue. If therecipe
cannot be changed, control of this device may fal outside the specification limit. This darm can occur if
the hopper staysin coast for more than the MAX COAST TIME, or if no update has occurred for longer
than three times the update time.
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HOPPER BELOW L OW WEIGHT
Materia leve in the hopper is low and the loading system should be checked immediately before the
hopper runs out of materid.

HOPPER CRITICAL LOW
Materia levd in the hopper is criticdly low and the system is (typicdly) being shut down to keep the
blender mix from being compromised.

HOPPER HARDWARE FAILURE
The system has detected a hardware failure of aweigh moduleboard. The board should be replaced and
the hopper recalibrated.

HOPPER LOW DUMP SIZE

The hopper is not receiving large enough dumps of materid during aload. This indicates a problem with
the loading system and should be remedied before the hopper starts to run out of materid. If thisdam
occurs frequently, the performance of the system degrades.

HOPPER NETWORK FAILURE
The centrd computer cannot communicate with the weigh module. The weight in the hopper cannot be
determined and the hopper will not even load unlessin manua backup.

HOPPER OVER MAXIMUM WEIGHT

The hopper has been overfilled (based on weight) and the rate cannot be determined. Thisalarmindicates
a problem with the loading parameters or the loading system. Thefill times or load on weight should be
lowered to prevent overfilling.

HOPPER SOFTWARE FAILURE
The system has detected a software failure of aweigh module. Please contact Process Control.

HOPPER SOFTWARE NEEDS UPDATING
The softwarein theweigh moduleisolder than the software in the central computer and should be updated.

HOPPER UNDER MINIMUM WEIGHT

The hopper is under the minimum alowable weight, and the rate cannot be determined. This darm
indicatesaproblem with the overload protection screws, the loadcdll, or the weigh module asthiscondition
should not normdly exit (it suggests a'negetive weight in the hopper).

OUT OF SPECIFICATION LIMIT
The ACTUAL rate has deviated from the SET rate by more than the OUT OF SPEC LIMIT st in the
configuration. It suggests a potentia problem with the control agorithm settings.
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UNABLE TO MEET RATE

The blender is unable to bring the materid level above the low levd proc switch withinthe UNABLE TO
MEET RATE DELAY time. On asystem with aweghed downcomer, this darmwill begenerated if the
blender is at full speed and the downcomer materid weight is decreasing, or if the downcomer does not
register any materia gainwithintheUNABLE TOMEET RATEDELAY timeperiod. Thisdarmcanaso
be generated by any blender operating in ON/OFF modeif the blender cannot run at the requested recipe
rate. For ablender which is monitoring line speed and controlling an extruder, or is monitoring extruder
rate and contralling the line speed, this darm can be generated if the monitored value changes to a rate
which will cause the blender to exceed itslimits.

UNSTABLE WEIGH SYSTEM

The weighing system is spending an excessive amount of time in volumetric mode, because of excessve
vibration or something physicaly interfering with the weigh hopper. See the TROUBLESHOOTING
section (page 89) for information on diagnosing the cause of thisdarm.

4.3 POWER

The POWER section contains the power control
of the blender and the key switch for
enabling/disabling various keyboard functions (set  {~

: ) : PROGRAM
up via the system configuration). To turn off DISABLE

power, Pressthe<OFF> key. Thecomputer will
respond withan "Areyou sure?' question. Press @
<YES> andthen<ENTER>. Thecomputer will ENABLE

\ /

then perform a power off sequence and power
will be removed in three or four seconds. During
the power off, al user entered parameterswill be  Figure 6 Power and Keyswitch

saved in battery backed memory. To turn power

on, press the <ON> key. The system will power up and control will be established in gpproximately ten
seconds. During thistime, the system performs various sdf tests of bothitsdf and al atached peripherd
equipment. If the blender software has just been upgraded, the startup will take longer and the messages
'CONVERTING X.XX (old verson) TO X.XX(new verson)'. This indicates that the system has
converted the parameters for the old blender software to the new blender software.

POWER N

NOTE: If the blender seems to "hang on" when the power is turned off (the green POWER light,
and maybe others, do not turn off for a while) it usually indicates that thereis a problemwith the
network, and one device is not responding. In this caseit isalright to shut down the blender by
disconnecting the AC power supply, but the problemwith the networ k should beidentified and fixed
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as soon as possible. Under normal operation, power should always be turned off by using the
<OFF> button.

ver | | prnT| | MED 0 ;NE CE
- J O\ J - O\ J O\ O\ J
\. A
Figure 7 Data Entry and Control
4.4 PROGRAM

The PROGRAM area of the keyboard is used for dl data entry, system configuration, operation, and
trouble-shooting. The right half and the top two arrow keys are used for data entry. The other keys are
for selecting various functions.

44.1 DATA ENTRY

Dataisentered viathe keysinthe PROGRAM fidd. Onepiece of information commonto al typesof data
entry istheuse of the<ENTER>key. Itisusedtotell the computer that the information entered is correct
an should be accepted. The blender will present a default entry choice so that if the displayed datais OK
only the <ENTER> key need be pressed, €l se the user must enter the correct data.

Note: The default data is cleared if the user presses a number key.

4.4.1.1 NUMERIC ENTRY
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Numeric entry is handled with the numeric keys 0-9, the decimad point key, the <UP> and <DOWN>
keys. When numbersare typed in the numbers appear on the right and the numbers dready displayed shift
to the left.

First number entered: 8

Second number entered: 82

The <BACK>SPACE key will delete the last number entered (the number on the right) and shift the
number to theright. To delete the entire number, press the <CE> key. When the number is correct, the
<ENTER> key should be pressed.

CAUTION: All numeric entries have automatic range checking. If anumber entered isoutsidethe
allowable range, the upper or lower limit of the number is displayed as the new default and the
number must be reentered.

4.4.1.2 MENU ENTRY

Menu entry is used when a choice must be made from alist of items. Menu choices are selected by
pressng either the <UP> or <DOWN> key until the proper choice is disolayed and then pressing the
<ENTER> key to sdect the digplayed menu item.

44.1.3 YESINO ENTRY

Yes/No entry is gmilar to menu entry. The <YES> and <NO> keys are used to enter the desired
response, and liked| dataentry, the<ENT ER> key isused to complete selection. The user may aso use
the up and down arrow keys to toggle between the Y es/No field.

442 EXIT

The <EXIT> key isused to exit from any function and returns the digplay to the idle state showing the
system mode (paused, manud, or automatic). Thisisuseful for quickly exiting from amenu system severd
levels deep.

4.4.3 RUN

The <RUN> key is used to place the blender into automatic mode. The action is dependant upon the
control mode chosen. For al control modes, pressing <RUN> ingtructsthe system to begin measuring and
displaying weight throughput aswell asinventory management. Thedisplay will respond with the message
"BLENDERIN AUTOMATIC". Thismessagewill be shown after the<RUN> key is pressed, now other
screens may be selected(ie: the MONITOR screen).
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444 STOP

Pressing the <STOP> key ingructs the blender to stop al hopper motors and cease measuring weight
throughput. Thedisplay will show "BLENDER PAUSING. . . " whilethe processes are sopping and then
"BLENDER PAUSED" when complete.

NOTE: Loading of hoppers continues even while the blender is stopped. Thisisnormal operation.

If the blender is operating in extruder control mode, the user will be requested to enter the DEVICE TO
STOP. The menu presented will alow the user to stop either the SY STEM (both the extruder/line speed
control and the blender), the BLENDER ONLY, or the EXTURDER/HAUL OFF ONLY. The menu
items may be selected by pressng the <UP> or <DOWN> key the press the <ENTER> key when the
correct option is displayed.

445 MANUAL

The<MANUAL > key has two functions depending on the type of blender. If the blender has extruson
control (BE blender), then the<M ANUAL > key isused to sart the extruder, causing the blender to follow
(see Section 6.7, page 78). If MANUAL BACKUP(under the MODIFY menus) is enabled, then the
<M ANUAL > key is used to control the motor speeds (see Section 6.10, page 82). The set speeds are
changed by pressng <ENTER>to moveto the desired hopper and then enter the new desired speed with
the numeric keys or the <UP> and <DOWN> keys. The <UP> and <DOW N> keyswill increment or
decrement the speed by one percent at atime. Once the proper speed is entered pressthe <ENTER>
key to enable the new motor speed.

4.4.6 RECIPE

The <RECIPE> key is used to enter the recipe that will be used when the <RUN> key is pressed. A
recipe may be stored in battery backed memory for future recal. If the blender is set to require the key
to change stored recipes, and the key switch is in the DISABLE position, the production recipe is
immediately displayed. Otherwise, when the <RECIPE> key is pressed the recipe menu is entered.

RECIPE
/)QCHANGE PRODUCTION RECIPE
/)QCHANGE STORED RECIPE
/)QDELETE STORED RECIPE
/)QSAVE CURRENT PRODUCTION RECIPE"
.)QEXIT RECIPE
“Present only in RUN

Figure 8 Overview of Recipe Menu Options
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4.4.6.1 CHANGE PRODUCTION RECIPE

This menu choice alowsthe modification of the currently running recipe. If the sygemisin AUTOMATIC
(viathe <RUN> key), the currently running recipeis copied to atemporary recipe that isthen edited. If
the systemisnot in AUTOMATIC, thetemporary recipeis edited without being overwritten. Thisalows
the viewing of the currently running recipewithout fear of accidentaly changing thecurrent recipe. A recipe
change only takes effect in AUTOMATIC when the <RUN> key is pressed.

If stored recipes exis, the operator is first prompted by "RECALL STORED RECIPE?". If answered

YES, astored recipe may berecaled, overwriting thetemporary recipeand dlowing editing. If answered
no, the current temporary recipe is edited.

The parameters the operator may be required to enter (depending on the blender operating mode) are:

LINE OUTPUT - Thetota output of the line in weight throughpuit.

HOPPER x PARTS BY WT - If the 'per hopper' components are entered as PARTS BY WT.

HOPPER x=nn.nn % - If the 'per hopper' components are entered as percents.

FILM THICKNESS - For lines which control the product thickness.

LAYFLAT WIDTH - Usudly for blown film lines which are dso controlling thickness.

STRETCH FACTOR - Usudly for blown film lines which are dso controlling thickness

MATERIAL x SOLID DENSITY - Required for each ingredient for thickness control.

WEIGHT / LENGTH - Specifiestotd line output in weight per running length.

INSIDE DIAMETER - Inside diameter, used for pipe/tubing and wire/cable.

OUTSIDE DIAMETER - Outside diameter, used for pipe/tubing and wire/cable.

WALL THICKNESS - Product wall thickness, used for pipe/tubing and wire/cable.
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4.4.6.2 CHANGE STORED RECIPE

Page 38 Section 4: Blender Control Panel



This allows the modification of a stored recipe. Stored recipes are retained in a battery backed memory
with anormd life of ten years.

4.4.6.3 DELETE STORED RECIPE
Used to delete a stored recipe.
4.4.6.4 SAVE CURRENT PRODUCTION RECIPE

Allows saving the currently running recipe for later recal. This is useful when experimenting with your
process to save agood recipe. Thisoption isonly availableif the blender is running.

4465 EXIT RECIPE
Sdecting EXIT exits the RECIPE function.
447 CONFIG

<CONFI G> isused to view/change any setup or configuration parameters. The user usesmenusto salect
auser configurable option. Several parameters require powering down the system after changing in order
for the system to recognize the change (some parameters are only read on power up). If the system has
never been configured, the PROGRAM key must be ingtalled and turned to the PROGRAM ENABLE

position.

There are saverd menu sdections available : STORE CONFIGURATION (this selection hasno effect in
the current software), SEND CONFIGURATION/RECEIVE CONFIGURATION (see section 6.16,
page 86), and CHANGE CONFIGURATION. Sdecting CHANGE CONFIGURATION dlows the
user to access all of +the following parameters.
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<CHANGE CONFIGURATION>
N(SYSTEM
* /)SYSTEM DESCRIPTION
* /)QSYSTEM ACCEL/DECEL PARAMETERS
* NQUSER INTERFACE PARAMETERS
* NQALARM CONDITIONS
* /)QNETWORK PARAMETERS
* NQUNITS
* /)QCOMMUNICATION
* N(SYSTEM TIME
* /MISCELLANEOUS
* /)QCALIBRATION
* *  [))CALIBRATE
* *  [)EDIT CALIBRATION

* * JEXIT

* /)QSIMULATION
* JQEXIT
NEXIT

*

NQHOPPER A

* /)QNETWORK ADDRESSES

* NQALARM/LOAD WEIGHTS

* /)JCONTROL LOOP PARAMETERS

* /))ACCEL/DECEL/SPEED PARAMETERS
* JQEXIT

/(HOPPER B*

*

*

* -

NHOPPER H'May not be present

*

.JIDOWNCOMER
/)QNETWORK ADDRESSES
/)QALARM/LOAD WEIGHTS
/QCONTROL LOOP PARAMETERS
/)QACCEL/DECEL/SPEED PARAMETERS

Figure 9 Configuration Tree

4471 SYSTEM

(Extrusion/Line control only)
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To get to thismenu sdlection, pressthe <CONFIG> key. The computer will then show SY STEM. Press
<ENTER> to get to the SYSTEM configuration menu. The fird menu item shown is SYSTEM
DESCRIPTION, and this should be set first. Press<ENTER> to select SY STEM DESCRIPTION.
44.7.1.1 SYSTEM DESCRIPTION

The following parameters can be entered (some will not be displayed if the blender isin operation):
LANGUAGE - This alows the user to select the language for the blender user interface.

WEIGHED DOWNCOMER - Select <YES> if the blender has aweighed downcomer.

BLENDER CONTROL MODE - Sdect either CONTINUOUS mode (constantly changing the blender
rate to match extruder output) or ON-OFF (run at aset rate until the high leve isreached and then pauses
until the low leve isreached).

DOWNCOMER LOW LEVEL WEIGHT - If the blender has aweighed downcomer, thisis the weight
used for the low level for ON-OFF and the lower bound for CONTINUOUS.

DOWNCOMER HIGH LEVEL WEIGHT - If the blender has aweighed downcomer, thisisthe weight
used for the high level for ON-OFF and the upper bound for CONTINUOUS.

EXTRUDER CONTROL MODE - For BE/XB/XG blendersin CONTINUOUS mode only. If extruder
control is desired, an EXD extruder controller (made by Process Control) must be present to alow the
blender to control the extruder speed.

LINE SPEED CONTROL MODE - For BE/XB/XG blendersin CONTINUOUS modeonly. Thismenu
selectsline speed monitoring or control viaan EXL line speed control module (made by Process Control).
If the control mode is selected, the recipe menus will prompt the user for a stretch factor (see stretch
factor).

SECONDARY LINE SPEED MODE - For BE/XB/XG blenders in CONTINUOUS mode only with
line speed et to control/monitor. This menu sdects winder monitoring via an EXL line speed control
module (made by Process Contral).

STRETCH FACTOR PART OF RECIPE - For BE/XB/XG blendersin CONTINUOUS mode only with
line speed control. This menu option allows the user to enter the stretch factor as part of therecipe. The
gretch factor is the amount of stretching (>1.0) or shrinking(<1.0) that occurs between the primary and
secondary haul of devices.
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APPLICATION - Describes the line for determining the various recipe entry modes. The options are
BLOWN FILM, SHEET AND CAST FILM, PIPE AND TUBING, WIRE AND CABLE and
PROFILE.

FIRST RECIPE ENTRY (. . .) - Depending onthe APPLICATION and extruder control mode selected,
there will be severd options for recipe entry. There is more discussion on this in the LINE SPEED
CONTROL section of the manual, page 78.

RECIPE ENTRY MODE - The blender operatesin either percent or parts mode. If percent mode is
selected, the recipe must add to 100.0% before it will be accepted.

NUMBER OF HOPPERS - The physica number of blender hoppers this number should usudly not be
modified once the ingdlation is complete. If it is desired that some hoppers not be used in a particular
recipe, they should be disabled via the recipe entry.

CAUTION: Altering the number of hopperswill erase stored recipes.

DEMO MAX WTP FOR DC - Thiswill only bedisplayed if the blender isin SIMULATION mode, and
determines the rate that the Smulated extruder will be usng materid if its speed is st to 100%. If the
blender is not contralling the extruder, then this will be the rate that the materid will appear to leave the
downcome.

DEMO MAX LTPFORHO - For aBE/XB/XG blender in SSIMULATION mode, thisistherate that the
smulaed line will be running withits motor set to 100.0% speed. If the blender is not controlling the line
gpeed thiswill be the actud take off rate.

DEMO MAX WTP FOR HOPPER - In SIMULATION mode, sets the rate of each hopper when its
motor is running at 100.0% speed.

44712 SYSTEM ACCEL/DECEL PARAMETERS

For blenders doing extrusion and line speed control, any values entered here greater than zero will be used
to control the master acceleration and deceleration, overriding any accel/decel factors set for the extruder
or line.

4.4.7.1.3 USER INTERFACE PARAMETERS
SCREEN TIMEOUT - Sets how long the screen will show afunction done message before returning to

display the system's mode of operation. If set to O, the screen will not display the system's mode of
operation until the <EXIT> key is pressed.
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ERRORTIMEOUT - Thisparameter salectshow long error messages are displayed before continuing with
operator entry.

EXTENDED MONITOR MENUS - If NO issdected, the user will find only the screensmaost commonly
used to monitor the blender. This parameter will reduce the number of pagesdisplayedinthe MONITOR
section.

USE ALPHA RESIN CODES - Enables/disables resin codes (see section 6.15, 6.16, page 86).

ALWAYSENTER DENSITIES IN RECIPES - Certain configurations of blender, when used with the
Gravdink option, will not prompt the user for dengties even though the Gravitrol needs the dengties for
itscaculations. Sdlecting YES will force the operator to enter a density for each materia in the recipe.

NEED KEY .. .- These setings dlow certain functions to be accessed only with the PROGRAM key in
the ENABLE position.

4.4.7.1.4 ALARM CONDITIONS

NOTE: All alarmprocessing is halted while alarm conditions are being changed, so this procedure
should only be done with system not running.

Each"darmable" event can be set up to generate any of three darm conditions. To edit an darm, sdlect
ALARM CONDITIONS n the sysem menu. Usethe<UP> and<DOWN> keysto display the desred
adarm condition, then usethe <ENTER> key to modify those conditions. If the darm isvalid for severd
different devices, the<UP> and <DOW N> keys should be used to select the correct device (Hopper 'C,
for ingance). Pressing the <ENTER> key alows modification of the darm for each of the blender
operating states (PAUSE, MANud, or AUTOmatic). To keep the currently displayed data, smply press
the <ENTER> key. Otherwise use the <UP> and <DOWN> keysto sdect the desired darm levd :
Shutdown (S), Generd (G), I nformation (1), or None (N). After entering each of thesefidds, the user may
select adifferent device (if appropriate) or scroll to the EXIT display, press <ENTER> and moveto a
different darm condition. When the blender memory is reset, dl darm conditions are set up to default
vaueswhich, in most cases, will be satisfactory for blender operation.

4.4.7.1.5 NETWORK PARAMETERS

This sections configures the local area network that connects the central computer with the weigh module
and drive card.

NETWORK RETRIES BEFORE FAILURE - Sets the number of retries made in attempting to
communicate with an I/O module before declaring a network failure for that device.
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NETWORK FAILURE REPOLL TIME - The amount of time between attempts to communicate with a
device that has a network falure.

44.7.1.6 UNITS
The units menu system sats up dl of the units used in measuring and displaying weight thruput.

UNITS SYSTEM - Sdlect either ENGLISH (lbs, Ibs’hr) or METRIC (kgs, kg/hr) units.

WEIGHT/LENGTH UNIT - Set the weight/length unit for line speed control.

THICKNESS UNIT - Thickness measurement for line speed contral.

OD UNIT and ID UNIT - Outside and Insde diameter measurements for line speed control.

WIDTH UNIT - Width measurements for line speed control.
4.4.7.1.7 COMMUNICATION
Controls sdlection of a printer and the remote control protocol.

NOTE: Order and availability of the following selections will vary greatly depending on blender
configuration.

PRINTER PORT = {NOT USED, PORT x, PORT Yy, ...} - Sdlect the port used for the printer (only
ports available will be listed).

REMOTE PORT = {NOT USED, PORT x, PORTY, ...} - Sdectsthe port used for communications
to aremote host compuiter.

REMOTE OP-STATION PORT = {NOT USED, PORT x, PORTYY, ...} - Sdectsthe port used for
control by aremote mini-op station.

MODEM PORT = {NOT USED, PORT x, PORT Y, ...} - Sdectsthe port used for amodem line.

WIDTH CONTROLLER PORT = {NOT USED, PORT x, PORTY, ...} - Sdectstheport used for
agpecid width controller.

REMOTE GRAVITROL LINK ={NOT USED, PORT x, PORT Yy, ...} - Sdectstheport used to
connect to aGRAVITROL whichis controlling the extruder fed by thisblender. The blender must be run
iNCONTINUOUS mode, and should not be set up for extrusion control - the Gravitrol will do dl extrusion
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control based on data from the blender's weighed downcomer. The blender is started normally, the
Gravitrol starts the extruder, and when the blender determines the extruder rate it passes it back to the
Gravitral, which will then make adjustmentsto the extruder speed to maintainthe desired sysemrate. The
network required is the same 485 which is used to communicate to the drive and weigh modules on the
blender, but it must be adifferent line. The Gravitrol will identify the blender by its address (entered | ater).

REMOTE PROTOCOL - (NONE, EPCC, ASCII, . ..). See the Process Control Remote
Communication Manual for complete information.

REMOTE ADDRESS - The address of the system when responding to remote control requests.

BAUD RATE - The baud rate of the remote control port (only displayed for certain protocols).

ENABLE MULTIDROP COMMUNICATION - Someremote protocolsalow multiple deviceson one
linewhichwill require multidrop, but for aremote system with only one blender and the remote host, NO
should be sdected to disable multidrop communication.

NUMBER OF DATA BITS - Number of databits (7 or 8) for the remote control port (not selectablefor
al protocols).

PARITY - The remote port's parity (NONE, EVEN, or ODD). Not selectable for al protocols.
STOPBITS - The remote port's number of stop bits (1 or 2). Not selectable for al protocols.

PRINTER TYPE - NONE if no printer is used, SERIAL for serid printers.

BAUD RATE - The baud rate of the printer port. Consult your printer manual for the correct setting.
BITS/CHAR - The number of data bits (7 or 8) for the printer port.

PARITY - The printer port's parity (none, even, or odd).

STOPBITS - This setsthe printer port's number of stop bits (1 or 2).

BLENDER ID - This sats the blender number which will logged with every printout, and isused to identify
reports and darms.

PRINT VERBOSE REPORTS - Y ES causes summary reports to be printed on awhole page of paper,
NO produces condensed reports that takes up less paper.
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CLEAR SHIFT TOTALSAFTER REPORT - Sdecting Y ES causes the blender to clear the shift totals
immediately after printing any summary report. Most useful for automatic report generation.

LOG ALARMSTO PRINTER - Sdecting YES causes dl darm conditions to be printed on the printer
asthey occur and as they clear. Messages are d o printed whenever the <RUN> or <STOP> key are
pressed. All printed messagesinclude the system time.

GENERATE AUTOMATIC REPORTS - Y ES causes generation of summary reportsautometicaly. The
dart time and report interval are entered in twenty-four hour format.

REMOTE OPSTATION - YESalowsasecond mini-op (with special software) to be used asaremote
operator's console.  Either unit can then control and monitor the blender. Contact Process Control
Corporation for further information on this option.

44718 SYSTEM TIME

The syslem timeis logged on printouts and used to time automatic report generation. It is based upon a
twenty-four hour clock. The screen will show the current time and date, to change press enter. If no
changeis dedred, press any other key. Thetime can only be changed when the blender is not running.

4.4.7.1.9 MISCELLANEOUS

MOTOR SPEEDS IN PERCENT - Allows some motor speeds to be displayed and entered in percent
(default) or RPM. If motor speeds are not in percent, each individua device's scaing ranges are entered
in the device's ACCEL/DECEL/SPEED configuration (if changeable).

EXT/NIP RATIOED IN MANUAL - For BE/XB/XG blenders, this determineswhether the extruder or
nip (or both or neither) will appear to the 'left’ of the RATIO number whenin MANUAL BACKUP. All
deviceswhich are ratio'ed will appear to the right' of the ratio number in the manua backup screen, and
when the ratio number is raised or lowered dl of those devicesto the right will have their speeds adjusted
up or down proportionaly. All devicesto the 'left' of the ratio speed will not have their speeds affected
by the ratio number. For ingtance, if the extruder is ratio'ed with the hoppers and the nip is not, doubling
the ratio number will double the speeds off al of the hoppers and the extruder, but not affect the nip speed.

WEIGH MODULE FILTER - The filter frequency for the low pass filter on the weigh module. Signds
above this frequency are reduced significantly. The default value should be gppropriate for most
indallations, however ablender running avery low rate d ement may require avalue of aslow as0.10 Hz.
A very low frequency dows the reaction time of the loadcell noticeably.
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ESTIMATED LINE RATE - Thisoptionwill appear only for certain blender configurations. If the blender
is running bel ow about 200 pounds per hour (90 kg/hr), entering the gpproximate running rate can be used
to improve blender operation.

SPEED CUT RELAY ADDR (0=NONE) - The optional speed cut relay address. See Section 6.13,
page 85.

AUX OUT DRIVE ADDR (0=NONE) - Address for device made to follow either the blender rate or
extrudersrate. See Section 6.12, page 83.

AUX ALARM RELAY ADDR (0=NONE) - The blender can generate an alarm based on the status of
some auxiliary event. For acompete description of this setup see Section 6.11, page 83.

RMT RUN/STOP RELAY ADDR (0=NONE) -This option givesthe user the ability to RUN and STOP
the system from a remote locationwith aswitch that is connected to one of the /O relay socketsinsdethe
mini-op. If thisaddressis set to anything other that zero, the system will accept aremote contact closure
at that relay. If theremote RUN/STOP switchisingtalled the user can start and stop the blender with either
the keypad or the remote switch.

RMTRUN/STOPRELAY NUMBER -Thisparameter configuresthe rdlay number for the remote switch.
The default value is 8 and the vaid range is 1-8. The physicad numbers that appear on the printed circuit
board for the relay sockets are 0-7. Soif arday wasattached to 1/O relay socket O, the relay number the
user would enter inthe mini-op is 1.

DEFAULT (materid) WIDTH - The default val ue which gppears during recipe entry for line speed control,
and is specific to the selected recipe entry mode.

SILENCE OLD ALARMS - Defaultsto NO, but if YESis sdlected, any darm signd connected to the
darm rdaysingde the mini-op cabinet will be slenced when the darm condition clears. For indtance, if
an darm is generated because of a hopper materid level too low, and SILENCE OLD ALARMS is st
to YES, the darm contact will be closed only while the hopper low condition exists, and the darm will be
slenced automaticaly once the condition is corrected.

ENABLE RAPID RATE/SPEED MODE - Thisoption isused for processesthat require aquick response
for motor speed control.  When RAPID RATE/SPEED s enable, the blender will seek the desired
RATE/SPEED with a‘ approximeate average calculation’.

4.4.7.1.10 CALIBRATION

The blender is only asaccurate asitscaibration. Therefore cdibration should be carefully carried out with
precise cdibration weights. Re-cdibration should not be needed unless acomponent in the weigh system
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(hopper, loadcdll, weigh module, auger, . . .) ischanged. Cdlibration should be checked once a month
or so by adding atest weight to the hopper and observing the hopper weight. For more information see
the calibration section (Section 6.2, page 71).

1 CALIBRATE

Select the device to calibrate and follow the instructions. For accurate cdibration, please note the
fallowing:

The weigh module attached to the loadcell under the hopper to be calibrated should have been
powered up for long enough to reach itsfind operating temperature (usualy between fifteen and
thirty minutes)

The hopper must be completely empty. To do this on ahopper that has had materid run through
it, the motor/gearbox/auger assembly must be removed and cleaned, and dl materid drained from
the drain valve.

The hopper should not be touching anything other than the loadcel | (see Section 5.3 on setting up
the blender).

There should be aslittle vibration as possble affecting the blender.

Once a device has been sdlected and readied for calibration, the blender will ask the user to PRESS
ENTER WHEN HOPPER ISEMPTY. Theblender will then begin OBTAINING the ZERO WEIGHT
REFERENCE. During this step, the weight of the empty hopper (expressed as weigh module units or
"hits”) will bedisplayed. When the blender has obtained whet it fed sis areasonable number, it will prompt
for the TEST WEIGHT. Thisisthe vaue of the weight that will be placed in or on the hopper to get the
second weight reading. The weight required will vary according to the loadcell, but should be at least ten
percent of the rating of the loadcell.

The blender will then prompt the user to PLACE TEST WEIGHT IN HOPPER, and PRESS ENTER.
The test weight will be most accurately weighed if actudly placed insde the hopper being calibrated, but
it may be possible to place the weight just above the loadcdll if a small ledge is accessble. After
<ENT ER> has been pressed, ascreen similar to the one visible during the first step of this processwill be
disdlayed. Thistime the weight displayed will bethevaue of the test weight plusthe hopper. Thisnumber
should be larger than the empty hopper (by at least 100,000) but will vary depending on the loadcell sze
and the test weight mass.
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2. EDIT CALIBRATION

From this screen the values obtained from the actua cdibration can be observed and, if necessary,
modified. The numbers available (ZERO WEIGHT FACTOR, TEST WEIGHT FACTOR, and TEST
WEIGHT) should be recorded sometime after cdibration, because if it is required that the blender's
memory be cleared these cdlibration numbers can be reentered without going through the actua calibration
procedure again. See the configuration sheets at the end of this manual.

3. EXIT

Exits the usar from the cdibration menus.

Section 4: Blender Control Panel Page 49



4.4.71.11 SSMULATION

Simulaionmode will dlow dl of the blender (or even individua hoppers) to be run without actua blender
mechanicd parts. Sdlectingsmulation bringsup alist of devicesto smulate - anindividua hopper, theNIP
or Extruder (if aBE/XB/XG blender) or theentire SY STEM. Theuser will not know the differencein
blender operation from an actual blender - the only indication will be the use of lower case letters (‘d
and'b' instead of 'A" and 'B") for hopper designations on monitor screenswhich display asmulated vaue
(or avadue based on a smulated vaue) rather than an actud vaue. Therefore it is very important that
smulation mode be disabled before the blender is returned to normal service.

An individud hopper can be smulated in entirety, or the weigh and drive syssem can be smulated
separately. This alows avolumetric hopper to be run in a recipe and appear gravimetric. The user can
adsosdectaVIBRATION FACTOR (from O to 10) which adds some redism to the ssmulation by imitating
redl-world vibrations. A factor of 10 will result in ablender whichis amost uncontrollable, afactor of O
will produce avery smooth running blender.

44.7.2 HOPPER

Hopper configuration data is described in this section.

44.7.2.1 NETWORK ADDRESSES

Configuration of computer card addresses and relay positions on thelocal network. Each computer card
(weigh module, drive module, . . .) must have a unique address, and each device attached to that card (a
loadcdl or motor) must have a unique channdl.

DRIVE MODULE NETWORK ADDRESS - Network address for drive modules. The addressis set

by the rotary or dip switchlocated on the drive module and has an inherent offset of thirty-two. A drive
module with its switch set to postion one would have a network address of thirty-three.

DRIVE OUTPUT CHANNEL NUMBER - For Non-PWM drives, the drive module can run as many
as eight motors, witheach motor on adifferent channd. The channesare numbered onethrough eight and
areusudly set to match hoppers'A’ through 'H'. PWM drivesonly drive one motor, so thereisnot channel
number associated with these drives.

WEIGH MODUL E NETWORK ADDRESS- The address on the network of theweigh module. Blender
weigh modules have an inherent offset of Sxteen, so aweigh module with its switch set to position zero
would have address sixteen.
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WEIGH INPUT CHANNEL NUMBER - A blender weigh module has up to five loadcdl inputs, eech
loadcdl must be on adifferent channel. Usudly thefirst weigh modulewill be & address sixteen, and afour
element blender with aweghed downcomer will use channds one through four for thefour e ements, with
channd five being used for the downcomer. If ablender has more than five weighed components (hoppers
plus downcomer) then asecond weigh moduleisneeded. 1t can be addressed at location 17, and the next
hopper needed can gart over with channel one on the second weigh module.

LOADING MODULE NETWORK ADDRESS- Usudly thesameas DRIVE MODULE NETWORK

ADDRESS. For asysemwith PWM drivesingaled, theloading isusually attached to thefirst drive card,

and s0 dl of the loading addresses will have the base address of the first drive card (usudly 32) and a
channel number that corresponds with the hopper number.

LOAD RELAY NUMBER - L oading relaysare attached to the drive card, and usudly they are numbered
the same as the DRIVE OUTPUT CHANNEL NUMBERSs.

LOADING RELAY TYPE - Either set to NORMALLY OPEN or NORMALLY CLOSED.

HOPPER TY PE - Either set to NORMAL or REGRIND. If normal is selected, the hopper will behave
asusud. But if regrind is selected, the hopper becomes independent of the remaining hoppers. If the
blender isin ON/OFF mode and HOPPER D of afour eement blender is defined as aregrind hopper, the
recipe vaue entered for HOPPER D will mean adifferent thing than the other three hopper’ srecipevaues.
For example, consder a blender with a total line WTP set to 200 LBSHR and the following recipe
entered:

A:30% B:30% C:40% D:50%

Notice that the total of al of the hoppersis 150%. Thisisbecause hopper D (the regrind hopper) hasits
recipe value pecified as a percent of the entire line output. This means that while HOPPER D’ s weight
is above the low darm weght it will supply 50% of the materid to the mixer. Thus HOPPER D will have
aWTP of 100 LBSHR, HOPPER A aWTP of 30 LBS'HR, HOPPER B aWTP of 30 LBS/HR, and
HOPPER C aWTP of 40 LBS/HR.

If the waight of materid in HOPPER D is between the criticd low weight and the low weight, HOPPER
D will produce 50% of the entered percent in the recipe. Thus HOPPER D’s WTP will drop to 50
LBSHR, while HOPPER A WTP will increase to 45 LBSHR, HOPPER B to 45 LBS/HR, and
HOPPER C to 60 LBSHR.

If the weight of the materid in HOPPER D is below the critica weight, HOPPER D will stop contributing
to the mix. Thus HOPPER D has a WTP of 0 LBS/HR, HOPPER A has a WTP of 60 LBSHR,
HOPPER B hasaWTP of 60 LBSHR, and HOPPER C hasaWTP of 80 LBS/HR.
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NOTE: If the hopper is defined as regrind, it will not generate alarms for the weight conditions.
44722 ALARM/LOAD WEIGHTS

HOPPER LOADING ON WEIGHT - Below thisweight, the load relay is energized.

HOPPER L OADING OFF WEIGHT - For positive shutoff loading, weight at which load relay is de-
energized. Thisshould be set to zero for flapper valve loading or to gpproximately ten pounds below the
hoper's maximum capacity for postive shutoff loading.

HOPPER LOADING TIME - For pogtive shutoff loading, controls the totd time thet the load relay will
be energized each time the hopper cdlsfor aload. Should usualy be zero.

HOPPER LOW ALARM WEIGHT - Below thisweight, ahopper low darmisgeneraied. Thedarmwill
clear when the hopper weight rises above this weight.

HOPPER SHUTDOWN WEIGHT - Below this weight, a hopper criticd low darm is generated. If this
dam is setup as SHUTDOWN, a system shutdown will occur. This darm should be set high enough to
leave a small head of materia above the auger.

MIN(imum) DUMPALARM WEIGHT - Thisvaue should be s&t to the minimum acceptable dump size.
If the average of the last five dumps fdls below this vaue, an darm is generated. For positive shutoff
systems this vaue should usudly be set to O.

44.7.2.3 CONTROL LOOP PARAMETERS

Control loop parameters govern how the device is controlled and how certain darm conditions are
generated.

NUMBER OF MOVING POINTS - Thelast MOVING POINTS number of updateswill be averaged
together and used as data for future motor speed changes. This parameter cannot be changed while the
blender isin operation.

TIME BETWEEN UPDATES - The time spent collecting data for each rate caculation, or update.
Generdly, the lower the hopper's desired rate, the higher this number should be (see "Optimizing the
Blender", page 77). The hopper will update after ‘time between updates seconds has passed, regardless
of how many ‘hits it has seen. This alows update cycles to be lengthened for hoppers which should
reasonably require more time to get good data, and alows short update times (as low as 6 seconds) for
hoppers which are seeing large weight losses.
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LIMIT SPEED CHANGES - Thisquestion and the vauethat followsit (MAX SPEED CHANGE) govern
how much, if any, motor speed changes arelimited whilein AUTOMATIC. The number entered into the
MAX SPEED CHANGE parameter does not directly control the amount of change in motor speed
possible. Ingead it limits the amount of change of the rate/speed factor to be averaged in with the other
MOVING POINTS rate/speed factors. If there was only one moving point, then the number entered into
MAX SPEED CHANGE would havethe effect of limiting the actual motor speed to that percent change-
withtwo moving pointsits effect on thelast computed rate/speed factor will be the same, but when that last
rate/speed factor is averaged with the previous one, the motor speed change will be limited to one haf of
the MAX SPEED CHANGE. The MAX SPEED CHANGE number is used in the agorithm to detect
possible non-linear load cells (see the discussion of the UNSTABLE WEIGH SYSTEM darm, section

7.2.1, specificaly page ?)

CONTROL DEAD BAND - If the average measured rate is within this percentage of the set point, no
corrective motor speed change will be made.

MAX ERROR BEFORE FORCED UPDATE - Rates calculated that are greater than this percent from
the set rate are not added to the moving average unlessthere have been "# OF MAX ERRORS/FORCED
UPDATE" of them.

# OF MAX ERRORS/FORCED UPDATE - If there are this many updates "MAX ERROR BEFORE
FORCED UPDATE" percent away form the set point, the update will be accepted.

PERCENT ERROR TO COAST - A hopper that detects an unusud weight disturbance (excessve
mechine vibration, hopper loading, etc.) which gives a bit reading error of this much from the computed
ided will be put into coast. When in coast the control loop cannot accurately determine rates and uses
previoudy stored data to determine inventory and motor speed.

COAST TOLERANCE - Combined with PERCENT ERROR TO COAST to specify coast tolerances.
If the measured number of weigh module units (WMU's or "bits") varies by more than the coast bit
tolerance from the expected amount then the control loop will go into coast.

INITIAL COAST VALUE - When acontrol loop goesinto coast, acoast counter isset to thisinitial vaue.
For each bad reading the coast vaue increments, and for each good reading the coast va ue decrements.
When the coast counter decrements to zero the control loop resumes making adjustments to maintain the
desired set rate.

MAX COAST TIME BEFORE ALARM - If the control loop stays in coast for this amount of time an
darm is generated Sgnifying an undable weigh system.
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DRIVE FAIL TOLERANCE - Specifies the minimum number of weigh module units thet each reading
should obtain while the motor isrunning. Below this vaue adrive sysem failure counter isincremented to
detect loss of drive. Above this value the counter is decremented.

MAX DRIVE FAILS BEFORE ALARM - When the drive system failure counter reaches this vaue, a
drive system fallure darm is generated.

OUT OF SPEC ALARM PERCENTAGE - Thisspecifiesthe percentage between the set rate and actua
rate that causes an "out of spec" darm.

44724 ACCEL/DECEL/SPEED PARAMETERS

RECIPEHIGH SPEED WARNING - An entered recipe which would cause a hopper motor to exceed
thisvaue will be rgjected. It isused to help the user select arecipe that the blender can produce without
getting too close to the motor's maximum speed.

RECIPE LOW SPEED WARNING - An entered recipe which would cause ahopper motor to run lower
than this speed will be rgected.

HIGH SPEED ALARM - A motor exceeding this speed will cause a DRIVE OVERSPEED darm.

L OW SPEED ALARM - A motor below this speed will cause a DRIVE UNDERSPEED darm and will
be put into volumetric mode. Thisis because some drives are non-linear at low speeds.

MAXIMUM OUTPUT VOLTAGE - Mot drive cards are capable of deivering from zero to ten volts
to be used to control the motors. This will dlow the maximum output voltage to be limited. For most
blender hoppers, this number should be st to 6.5 valts.

RATE/SPEED ZERO CROSSING - Thisisused for non-PWM drives, and alows adjusment for thevery
low end of the motor's speed range. When set to 6%, this causes the minimum voltage sent to the motor
to be 6% of the MAXIMUM OUTPUT VOLTAGE. Thiswill eiminate the problem of being ableto send
1% motor speed to the motor and having it not turn. Thisaso will adjust the motor's rate/peed curve for
lineaxrity through zero. PWM drives need thisvaue set to 0.0, asthey arelinear throughout the entirerange
due to the tach feedback.

MOTOR SPEED FOR RATE/SPEED - Defaulting to 50%, thisisthe speed that the motor will run during
theinitial rate speed calculations. For best performance, this speed should be set near the speed that the
hopper motor will be running during the actud recipe, if known. Thiswill result in a more accurate initia
rate gpeed, aswell as producing a materia blend during the rate/speed calculation which is smilar to that
produced during actua blender operation.
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4.4.7.3 DOWNCOMER
Downcomer configuration data is described in this section.
44.7.3.1 NETWORK ADDRESSES

Configuration of computer card addresses and relay positions on thelocal network. Each computer card
(weigh module, drive module, . . .) must have a unique address, and each device attached to that card (a
loadcdl or motor) must have a unique channdl.

DRIVE MODULE NETWORK ADDRESS - Network address for drive card used to control the
extruder speed. The addressis set by the rotary or dip switch located on the drive module and has an
inherent offset of thirty-three. A drive module with its switch set to position one would have a network
address of thirty-four.

DRIVE OUTPUT CHANNEL NUMBER - Extruder drive modules generdly have only one channd.

DRIVE INHIBIT SIGNAL ACTIVE ON - Allowsthe blender to recognize the signd used to inhibit the
extruder as either normally open or normally closed.

WEIGH MODUL E NETWORK ADDRESS- The address on the network of thewe gh module. Blender
weigh modules have an inherent offset of Sixteen, so aweigh module with its switch set to position zero
would have address sixteen.

WEIGH INPUT CHANNEL NUMBER - A blender weigh module has up to five loadcdl inputs, eech
loadcdl must be on a different channd. Usudly the downcomer will be on channel five.

SYNC OPTION INSTALLED - If the blender has aweighed downcomer mounted on an extruder such
that the materid level seemsto 'pulse as it flows out of the downcomer, the blender will not be able to
determine an accurate flow rate. This pulsing is usudly caused by materid being pulled from the
downcomer unevenly by the extruder. The blender hasthe ability to take an extrainput (usudly generated
by a switch mounted on the end of the extruder screw) into the weigh module, and only take weight
readings when the screw is a the same point in its rotation. This alows the blender to get accurate loss
in weight data regardless of uneven materia flow.

44732 ALARM/LOAD WEIGHTS

DOWNCOMER LOW LEVEL WEIGHT - Below thisweight, the blender changes output to run et the
maximum dlowable rate
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DOWNCOMER HIGH LEVEL WEIGHT - Abovethisweight, the blender stops blending materid until
the leve fals below the low level weight (on/off mode) or the median weight (continuous mode).

DOWNCOMER LOW ALARM WEIGHT - Below thisweight, a hopper low darm is generated. The
darmwill dear when the weight rises above thisweight.

DOWNCOMER SHUTDOWN WEIGHT - Below this weight, ahopper critical low darmisgenerated.
If thisdarmis set to SHUTDOWN, a system shutdown will occur.

MAXIMUM TOTAL BLENDER RATE - Allows the user to set a cap on the total blender weight
throughput. 1f set to 0.0 (the default) the blender's highest rate will only be limited by the auger and recipe
combinations.

4.4.7.3.3 CONTROL LOOP PARAMETERS

The control loop parameters govern how the device is controlled and how certain darm conditions are
generated.

NUMBER OF MOVING POINTS - Thelast MOVING POINTS number of updateswill beaveraged
together and used as data for future motor speed changes. This parameter cannot be changed while the
blender isin operation.

TIME BETWEEN UPDATES - The time spent collecting data for each rate caculation, or update.
Generdly, thelower theextruder rate, the higher thisnumber should be (see " Optimizing the Blender”, page
77).

MAX ERROR BEFORE FORCED UPDATE - Rates caculated that are greater than this percent from
the set rate are not added to the moving average unlessthere have been "# OF MAX ERRORS/FORCED
UPDATE" of them.

# OF MAX ERRORS/FORCED UPDATE - If there are this many updates "MAX ERROR BEFORE
FORCED UPDATE" percent away form the set point, the update will be accepted.

DRIVE FAIL TOLERANCE - Specifies the minimum number of weigh module units that each reading
should obtain while the motor is running. Below thisvaue adrive system failure counter isincremented to
detect loss of drive. Above this vaue the counter is decremented.

MAX DRIVE FAILS BEFORE ALARM - When the drive system failure counter reaches this vaue, a
drive system fallure darm is generated.
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LIMIT SPEED CHANGES- Thisquestion and thevduethat followsit (MAX SPEED CHANGE) govern
how much, if any, motor speed changes are limited whilein AUTOMATIC.

CONTROL DEAD BAND - If the average measured rate is within this percentage of the set point, no
corrective motor speed change will be made.

OUT OF SPEC ALARM PERCENTAGE - For BE/XB/XG blenders with line speed contral, this
specifies the percentage between the set rate and actual rate that causes an out of spec darm.

MANUAL ON DELAY - When in manud backup, the blender waits this amount of time after the high
level proximity switch is uncovered before restarting the blender auger motors.

UNABLE TOMEET RATEDELAY - Controls the amount of time blender downcomer level should be
below low proximity switch before giving an UNABLE TO MEET RATE darm. If setto avaueof '0,
this aarm will be disabled (useful for starve-fed gpplications)

RATE CHANGE DEAD BAND - Providesamethod of limiting the amount of changesthe blender makes
in its rate when seeking to determine the downcomer out rate during extruder control. For more
information, see Section 6.7.3, page 80.

EXTRUDER RATE SMOOTHING FACTOR - The number of extruder rate caculations averaged
together to compute thedisplayed extruder rate. Thisistherate displayed on thefirst monitor screen after
the label 'EXT:". To make the blender more sengtive to an extruder which may change rates frequently,
this number should be lowered.

DISPLAYED EXT RATE CHANGE LIMIT - Thisparameter isused to ‘ clip’ the calculated extruder rate
cdculation before it is averaged together to compute the displayed extruder rate. It works with the
EXTRUDER RATE SMOOTHING FACTOR (above) to limit the variance seenin the displayed extruder
rate.

IN/OUT RATE MATCH TOLERANCE - Controls when the blender will compute and store the rate-
speed factor for the extruder. For additiona information, see Section 6.7.3, page 80.

OUT OF SPEC DELAY - Number of updates after the <RUN> key is pressed before blender starts
looking for a hopper out of specification. Can be used to keep the blender from looking at possible bad
data when the blender first sarts.

4.4.7.34 ACCEL/DECEL/SPEED PARAMETERS

DRIVE ACCEL RATE - The accderation rate of the extruder drive, used when extruder control is
activated.
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DRIVE DECEL RATE - The decderation rate of the extruder drive, used when extruder control is
activated.

RECIPEHIGH SPEED WARNING - An entered recipe which would cause the extruder to exceed this
vaue will be rgected. It isused to help the user select a recipe that the extruder can produce without
getting too close to the motor's maximum speed.

RECIPE L OW SPEED WARNING - An entered recipe which would cause the extruder to run lower than
this speed will be rgjected.

HIGH SPEED ALARM - If the extruder exceeds this speed a DRIVE OVERSPEED darm will be
generated.

LOW SPEED ALARM - If the extruder runs below this speed aDRIVE UNDERSPEED darm will be
generated.

RATE/SPEED ZERO CROSSING - Setsthe minimum voltage sent out to control the extruder. Also used
to adjust the extruder's rate/speed curve to cause it to go through zero. If the extruder is not being
controlled linearly a very low speeds, this number can be modified.

MAXIMUM DRIVE SPEED - The maximum drive speed that the system will attempt for thedrive. This
can be st lower than the extruder's actua maximum speed if desired. This number isin percent, and will
limit the totdl maximum output voltage to MAXIMUM DRIVE SPEED percent of full speed, no matter
whether drive speed isin percent or not.

MAXIMUM DRIVE SPEED FACTOR - Only displayed if not running in percent mode, thisis used to
scale the displayed speed to match the units for the drive. Most often, this number is adjusted o that the
blender displayed drive speed will be in RPM to match a display on the drive. For ingtance, if the drive
being controlled will do 230 RPM at full power, thisnumber should be set closeto 230 (it may haveto be
adjusted during operation to match exactly). Do not limit the motor speed with this number - aways put
the maximum speed here and use the previous parameter (MAXIMUM DRIVE SPEED) to keep the
Speed to safe operating levels.

4474 PRIMARY NIP (BE/XB/XG blendersonly)
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Line contral (nip) configuration deta is described in this section.
44741 NETWORK ADDRESSES

The network addresses section isused to select drive types, the network address of the drive module, and
various relay postions.

DRIVE MODULE NETWORK ADDRESS - Network address for drive card used to control the line
speed. Theaddressisset by therotary or dip switch located on the drive module and hasan inherent of fset
of forty-seven. A drive module withitsswitch set to position one would have anetwork address of forty-
eight.

DRIVE OUTPUT CHANNEL NUMBER - Line speed drive modules generdly have only one channdl.

DRIVE INHIBIT SIGNAL ACTIVE ON - Allows the blender to recognize the sgna used to inhibit the
line speed controller as either normally open or normally closed.

44.74.2 CONTROL LOOP PARAMETERS

The control loop parameters govern how the device is controlled and how certain darm conditions are
generated.

NUMBER OF MOVING POINTS - The last MOVING POINTS number of updateswill be averaged
together and used as data for future motor speed changes. This parameter cannot be changed while the
blender isin operation.

TIME BETWEEN UPDATES - The time spent collecting data for each rate caculation, or update.
Generdly, thelower the nip rate, the higher thisnumber should be (see " Optimizing the Blender”, page 77).

LIMIT SPEED CHANGES- Thisquedtion and thevauethat followsit (MAX SPEED CHANGE) govern
how much, if any, motor speed changes are limited whilein AUTOMATIC.

CONTROL DEAD BAND - If the average measured rate is within this percentage of the set point, no
corrective motor speed change will be made.

MAX ERROR BEFORE FORCED UPDATE - Rates caculated that are greater than this percent from
the set rate are not added to the moving average unlessthere have been "# OF MAX ERRORS/FORCED
UPDATE" of them.

# OF MAX ERRORSFORCED UPDATE - If there are this many updates "MAX ERROR BEFORE
FORCED UPDATE" percent away form the set point, the update will be accepted.
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PERCENT ERROR TO COAST - If the nip detects an unusud event which gives a pulse count error of
this much from the computed idedl, the nip will be put into coast. When in coast the control loop cannot
accurately determine rates and uses previoudy stored data to determine inventory and motor speed.

COAST TOLERANCE - Combined with PERCENT ERROR TO COAST to specify coast tolerances.
If the measured number of pulses varies by more than the coast bit tolerance from the expected amount
then the control loop will go into coast.

INITIAL COAST VALUE - When acontrol |oop goesinto coast, acoast counter isset to thisinitial value,
For each bad reading the coast vaue increments, and for each good reading the coast value decrements.
When the coast counter decrements to zero the control 1oop resumes making adjustments to maintain the
desired set rate.

MAX COAST TIME BEFORE ALARM - If the control loop staysin coast for this amount of time an
darm is generated sgnifying an ungtable system.

DRIVE FAIL TOLERANCE - Specifies the minimum number of pulses that each reading should obtain
while the motor isrunning. Below thisvaue adrive system failure counter isincremented to detect |oss of
drive. Above thisvaue the counter is decremented.

MAX DRIVE FAILS BEFORE ALARM - When the drive system failure counter reaches this value, a
drive system fallure darm is generated.

OUT OF SPEC ALARM PERCENTAGE - This specifiesthe percentage between the set rate and actua
rate that causes an "out of spec" darm.

44743 ACCEL/DECEL/SPEED PARAMETERS

DRIVE ACCEL RATE - The acceleration rate of the nip drive.

DRIVE DECEL RATE - The deceleration rate of the nip drive.

RECIPE HIGH SPEED WARNING - An entered recipe which would cause the nip to exceed thisvaue
will bergected. It isused to help the user select arecipe that can be produced without getting too close
to the nip's maximum speed.

RECIPE L OW SPEED WARNING - An entered recipe which would cause the nip to run lower than this
speed will be rgjected.

HIGH SPEED ALARM - If the nip exceeds this speed a DRIV E OVERSPEED darm will be generated.
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LOW SPEED ALARM - If the nip runs below this speed a DRIVE UNDERSPEED darm will be
generated.

MAXIMUM DRIVE SPEED - The maximum drive speed that the system will attempt for thedrive. This
can be set lower than a drive's actud maximum speed if desred. This number isin percent, and will limit
the total maximum output voltageto MAXIMUM DRIV E SPEED percent of full speed, no matter whether
drive speed isin percent or not.

MAXIMUM DRIVE SPEED FACTOR - Only displayed if not running in percent mode, thisis used to
scale the displayed speed to match the units for the drive. Mogt often, this number is adjusted so that the
blender displayed drive speed will be in RPM to match a display on the drive. For instance, if the drive
being controlled will do 230 RPM at full power, this number should be set closeto 230 (it may haveto be
adjusted during operation to match exactly). Do not limit the motor speed with this number - aways put
the maximum speed here and use the previous parameter (MAXIMUM DRIVE SPEED) to keep the
Speed to safe operating levels.

RATE/SPEED ZERO CROSSING - Sets the minimum voltage sent out to control the line speed. Also
used to adjust the line speed control's rate/speed curve to cause it to go through zero. If theline speed is
not being controlled linearly at very low speeds, this number can be modified.

44.75 SECONDARY NIP (BE/XB/XG blendersonly)

If the blender is controlling or monitoring a primary take up device it can be configured to monitor the
speed of asecondary take up device(Winder, Spooler, or Chill Rall). Inthismode the blender will monitor
the secondary take up device and calculate the stretch/shrink factor between the primary and secondary
devices. The gretch/shrink factor will autometicaly be inserted into the recipe.

The secondary take up menu option will appear under the name of the appropriate application’s device.
For blown film this is the Winder, for the sheet film the CHILL ROLL, for pipe/tubing or profile or
wire/cable thisisthe SPOOLER. The configuration items are described below.

4.4.75.1 NETWORK ADDRESSES

The network addresses section is used to sdlect drive types, the network address of the drive module, and
various relay postions.

DRIVE MODULE NETWORK ADDRESS - Network address for drive card used to contral the line
speed. Theaddressisset by therotary or dip switch located on the drive module and has aninherent of fset
of forty-ax. A drive module with its switch set to position one would have a network address of forty-
seven.
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DRIVE OUTPUT CHANNEL NUMBER - Line speed drive modules generdly have only one channdl.

DRIVE INHIBIT SIGNAL ACTIVE ON - Allows the blender to recognize the sgna used to inhibit the
line speed controller as either normally open or normally closed.

4.4.75.2 CONTROL LOOP PARAMETERS

The control loop parameters govern how the device is controlled and how certain darm conditions are
generated.

NUMBER OF MOVING POINTS - The last MOVING POINTS number of updateswill be averaged
together and used as data for future motor speed changes. This parameter cannot be changed while the
blender isin operation.

TIME BETWEEN UPDATES - The time spent collecting data for each rate caculation, or update.
Generdly, thelower the nip rate, the higher thisnumber should be (see " Optimizing the Blender”, page 77).

LIMIT SPEED CHANGES- Thisquestion and the vauethat followsit (MAX SPEED CHANGE) govern
how much, if any, motor speed changes are limited whilein AUTOMATIC.

CONTROL DEAD BAND - If the average measured rate is within this percentage of the setpoint, no
corrective motor speed change will be made.

MAX ERROR BEFORE FORCED UPDATE - Rates calculated that are greater than this percent from
the set rate are not added to the moving average unlessthere have been "# OF MAX ERRORS/FORCED
UPDATE" of them.

# OF MAX ERRORSFORCED UPDATE - If there are this many updates "MAX ERROR BEFORE
FORCED UPDATE" percent away form the setpoint, the update will be accepted.

PERCENT ERROR TO COAST - If the nip detects an unusua event which gives a pulse count error of
this much from the computed idedl, the nip will be put into coast. When in coast the control loop cannot
accurately determine rates and uses previoudy stored data to determine inventory and motor speed.

COAST TOLERANCE - Combined with PERCENT ERROR TO COAST to specify coast tolerances.
If the measured number of pulses varies by more than the coast bit tolerance from the expected amount
then the control loop will go into coast.

INITIAL COAST VALUE - When acontrol loop goesinto coast, acoast counter isset to thisinitia vaue.
For each bad reading the coast value increments, and for each good reading the coast va ue decrements.
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When the coast counter decrements to zero the control loop resumes making adjustments to maintain the
desired set rate.

MAX COAST TIME BEFORE ALARM - If the control loop staysin coast for thisamount of time an
darm is generated sgnifying an ungtable system.

DRIVE FAIL TOLERANCE - Specifies the minimum number of pulses that each reading should obtain
while the motor isrunning. Below thisvaue adrive system failure counter isincremented to detect 10ss of
drive. Above thisvaue the counter is decremented.

MAX DRIVE FAILS BEFORE ALARM - When the drive system failure counter reaches this vdue, a
drive system fallure darm is generated.

OUT OF SPEC ALARM PERCENTAGE - Thisspecifiesthe percentage between the set rate and actua
rate that causes an "out of spec” darm.

STRETCH FACTOR UPDATE DELAY - This parameter specifies how long the system should delay
after running a new recipe before sarting to check that the stretch factor is staying within the dead band.
If the stretch factor exceeds the dead band the new stretch factor will be inserted into the recipe and the
new recipe will berun.

44753 ACCEL/DECEL/SPEED PARAMETERS

DRIVE ACCEL RATE - The acceleration rate of the nip drive.

DRIVE DECEL RATE - The deceleration rate of the nip drive.

RECIPEHIGH SPEED WARNING - An entered recipe which would cause the nip to exceed thisvaue
will be rgected. Itisused to help the user select arecipe that can be produced without getting too close
to the nip's maximum speed.

RECIPE L OW SPEED WARNING - An entered recipe which would cause the nip to run lower than this
speed will be rgjected.

HIGH SPEED ALARM - If the nip exceeds this speed aDRIVE OVERSPEED darmwill be generated.

LOW SPEED ALARM - If the nip runs below this speed a DRIVE UNDERSPEED dam will be
generated.

MAXIMUM DRIVE SPEED - The maximum drive speed that the system will attempt for thedrive. This
can be set lower than a drive's actud maximum speed if desred. This number isin percent, and will limit
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the total maximum output voltageto MAXIMUM DRIV E SPEED percent of full speed, no matter whether
drive speed isin percent or not.

MAXIMUM DRIVE SPEED FACTOR - Only displayed if not running in percent mode, this is used to
scale the displayed speed to match the units for the drive. Mogt often, this number is adjusted o that the
blender displayed drive speed will be in RPM to match a display on the drive. For ingtance, if the drive
being controlled will do 230 RPM &t full power, this number should be set closeto 230 (it may haveto be
adjusted during operation to match exactly). Do not limit the motor speed with this number - aways put
the maximum speed here and use the previous parameter (MAXIMUM DRIVE SPEED) to keep the
Speed to safe operating levels.

RATE/SPEED ZERO CROSSING - Sets the minimum voltage sent out to control the line speed. Also
used to adjust the line speed control's rate/speed curve to cause it to go through zero. If theline speed is
not being controlled linearly at very low speeds, this number can be modified.

44.8 LOCAL

The <L OCAL > key only has an effect if the blender is under remote contral. If the' REMOTE' LED in
the STATUS section of the front pand isilluminated, pressing the <LOCAL > key returns control to the
blender's front keypad.

449 MONITOR

The<M ONITOR> key accesses the display screens which are used to monitor blender operation. The
screens displayed will change depending on the blender's configuration.  For instance, the screen which
displays line speed and rate will not gppear if the computer is not controlling the line speed. Pressing the
<M ONITOR> key digplays the last screen used when monitor mode was active.

The 'home' monitor screen - the screen displayed when <M ONI TOR>isfirgt pressed after initid blender
power-on - will have varying information depending on blender configuration. A blender with aweighed
downcomer will display the weight of meterid ingde the downcomer asin the following:

CONTI NUOUS LEVEL: L LOADING B D
SET: 1000.4 EXT: 1000. 2 DC 14.9 LBS

In this screen, the word in the upper Ieft of the display (CONTINUOUYS) indicates the current mode of
the blender (CONTINUOUS, PAUSED, ON-OFF). The lettersafter LEVEL (inthiscase, 'L") indicate
which proximity switch is covered (L=Low, H=High). For sysemswithout alow leve proximity switch,
the 'L should dwaysbe displayed. Thenext field (upper right) isfor loading indication. While each hopper
iscdling for aload, its corresponding letter will be displayed. The second line displaysthe current blender
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st rate (1000.4) and the calculated extruder rate (1000.2). 1f the blender has aweighed downcomer, the
lower right of the display will have the letters 'DC' followed by the current weight, and an up or down
arrow to indicate whether the materia level isincreasing or decreasing.

To view the other monitor screens, press the <UP> or <DOWN> arrow keys. If there are too many
hoppers to be displayed on one screen, pressing the<ENT ER> key will show the remaining hoppers. To
limt the number of MONITOR screens, dissble EXTENDED MONITOR MENUS (under
CONFIGURE SYSTEM USER INTERFACE). This will result only in the screens necessary to the
System operation being displayed.

Some other screens need some explanation. If ALPHA RESIN CODES are enabled, there will be two
screens for kegping up with resin and recipe totals. These are discussed in section 6.15, 6.16, page 86.
A screen located 'below' the home screen (pressthe<DOW N> arrow key from the home menu), displays
the CURRENT recipe and the NEXT recipe. In most cases, the two will be the same, but if arecipe has
been entered (either locally or remotely) and the<RUN> key has not been pressed, then the two may be
different.

The next screens down (continue pressing the <DOWN> arrow key), use vaues based on the current
rate/speed factors for the hoppersin therecipe. The first screen has two lines, the top linelabeled 'HOP
TOTAL' and the second line labeled 'REC TOTAL'. The top line indicates (after the text 'MIN:") the
minimum possible blender rate with al of the hoppers in the recipe running dightly above their minimum
motor darm speeds. The MAX:' number isthe possible tota rate with al hoppers running close to their
high darm speeds. There will typically be dightly less than afactor of ten between these numbers (if the
MIN number is 311, the MAX number might be 2204).

The second line of that display indicates the possible blender rate after the CURRENT recipe has been
factored in. If the current recipe alowed dl of the hopper motors to run at about the same speed, then
these numbers would befairly coseto the HOP TOTAL numbers. Typicdly, however, there will be one
or more hoppers which will be running nearer the minimum or maximum speed. Thiswill limit the range of
total blender output because the blend ratio must be maintained. For instance, a blender with the physica
capability to run from 311 to 2204 PPH (the 'HOP TOTAL') might haveaREC TOTAL of 452 to 1599
PPH. Thisindicates that with the entered recipe, the blender running at 452 PPH will have at least one
hopper which is close to itslow darm peed, and that when the blender isrunning at 1599 PPH, there will
be a least one hopper which will be running close to its maximum speed. If the blender gave any type of
invalid recipe message when the recipe was entered, the minimum rate for the REC TOTAL will be above
the maximum rate and there would be no rate 'band’ in which the blender could operate.

The next two pages display the same data on a hopper by hopper basis. The screen labeled 'HOP MIN'
and 'HOP MAX' will indicate the physical limits of each hopper - the low rate and the maximum rate with
the given materid and auger. If each of the minimum rates are added up, they will be very close to the
HOP TOTAL number discussed above. The sameistrue for the hopper maximum.
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The'REC MIN', 'REC MAX' page isthe most complicated. Once arate/speed has been computed for
agiven hopper, the physica limits (HOP MIN and HOP MAX) will be known. After arecipeisentered,
these limits and the recipe will combineto limit the total blender output. For instance, assume that hopper
‘A" hasaHOP MIN of 55 and aHOP MAX of 390 PPH. If the desired recipe calsfor 10% of hopper
'A'" in the mix, then whenthis hopper is running at its minimum speed (55 PPH) thetotal blender rate must
be around 550 PPH. Likewiseto keep the 10% requirement for hopper ‘A’ with it contributing 390 PPH,
the entire blender must be ddlivering amost 4000 PPH.

There is dso a screen which shows the AVG R/S (AVeraGe Rate/Speed) factors for the
materia/auger/motor combination being used in each hopper in therecipe. Thisis a unitless number, and
is updated each time the hopper updates. If these numbers are recorded for arunning materia, then when
that materid isrun again in the same hopper the rate/speed va ue can be entered viathe<M ODIFY > key
without running a new rate/speed.

4.4.10 PRINT

Use the <PRINT> key to print a SUMMARY REPORT, to print al of the stored recipes, to print the
entire ALARM LOG, or to print the CONFIGURATION. If ALPHA RESIN CODES are enabled, then
the user can aso print the RESIN INVENTORY TOTALS. The summary report is printed in the form
selected when the printer is enabled (under CONFIGURE SYSTEM COMMUNICATION), either
CONDENSED or VERBOSE reports, and will be sent out of the port identified when the printer was
configured. If during printer configuration the operator indicated that shift totals should be cleared after a
report, they will be cleared any time that a SUMMARY report is printed.

4411 MODIFY
The <M ODIFY> key provides an easy way to change many of the same parameters which can be
changed with the <CONFIG> key, but in away that can be quicker. As most of these parameters are

covered in the CONFIGURATION section (above), only thesgnificantly different oneswill beexplained
here.

44111 CLEAR SHIFT TOTALS
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Two independent sets of totals are kept (SHIFT and INVENTORY'), and this selection will clear just the
shift totals, leaving the inventory totas untouched. These totals can aso be cleared after each automatic
report, depending on the report configuration.

44112 CLEARINVENTORY TOTALS

Allowsthe user to clear theinventory totas.

4.4.11.3 CLEAR LOGGED ALARMS

Every darm and event that occurs during blender operation islogged. Usethisto menu selectionto clear
al previoudy logged darm entries, restarting the darm log.

44114 MODIFY LOAD WEIGHTS
Provides the same function available under the CONFIGURE menus, but in a different form.
44115 MODIFY ALARM WEIGHTS

Used to set the CRITICAL LOW, LOW, and LOW DUMP darm weightsfor each hopper without having
to go through dl of the CONFIGURATION menus.

4.4.11.6 MODIFY R/ISFACTORS

If a hopper is paused, the user can enter the rate speed factor for the hopper/materia combination (if
known) to keep from having to run a rate/speed on that hopper. This rate/speed factor is considered by
the blender to be aninitial guess, and the blender will rapidly adjust thisfactor closer to the true rate/speed
factor during the firgt five updates after the <RUN> key is pressed.

4.411.7 MODIFY BATCH SIZE

Thisvauedefaultsto zero (0), indicating that the blender isnot running in batch mode. Any number greater
than zero will cause the blender to blend only the batch sze weight each time that the <RUN> key is
pressed, pausing a completion of each batch. This process repests each time that the <RUN> key is
pressed until the batch sze isreset to zero (0).

4.4.11.8 MODIFY MISCELLANEOUS

If the blender is STOPPED, dlows the user to put the blender (or a single hopper) into PURGE mode,
whichwill empty the selected hopper(s) and then stop themotor. If AUX OUT has been enabled, the user
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can change the AUX OUT PERCENT, and the BASE AUX RATE ON BE TOTAL. If the speed cut
relay is being used, the 'SPEED CUT %' can be changed.

4.4.11.9 CLEAR DIAGNOSTIC DATA

During operation, certain diagnostics are kept monitoring the blender operation. Thissdection will restart
al the data collection.

441191 BASE AUX OUT ON BG TOTAL =nnnn.n

Only displayed if the auxiliary output has been enabled. See section 6.12, page 83 for more information.
4.4.119.2 SPEED CUT %

Only displayed if the speed cut relay has been enabled. See section 6.13, page 85 for more information.
441110 SHOW DIAGNOSTIC DATA

Used to show internal system parameters useful in trouble-shooting network or weigh system problems.
Different sets of data are selected by pressng the <UP> and <DOW N> keys, while switching between
hoppers is accomplished by pressing the <ENTER> key.

Page 0 shows the weigh module network gtatigtics. The number of good and bad messages to the weigh
module is displayed as well as the percent good. In norma operation, the good number should be
continuoudy incrementing while the bad number isnot. If thisis not the case, check the wiring between the
central computer and the particular weigh module. A device that does not have aweigh module (aNIP,
for instance) the display for that device reads "PAGE NOT USED". The number under the heading
"CALIB" isacounter whichisincremented each time thewe gh module self-cdibrates. Thisnumber should
aways remain very low, because excessve weigh module salf-cdibrationsindicate apotentia problemwith
the weigh module.

Page 1 showsthedrive module network satisticsin asmilar format to theweigh module network gatistics.

Page 2 shows the loading module network statistics in a smilar format to the weigh module network
gatigics Thisisonly rdevant if the blender is controlling the loading system directly.

Page 3 shows the raw ald convertor reading for hoppers or the raw pulse count reading for take up
devices, aswdl asthebit accumulator under the heading of "DEL TAB". This counter counts up theweight
logt or pulses counted and when the update time has been reached is used to determine the rate. This
number will thenreturn to 0. The number under the heading "CURBITS' isthe current delta between this
reading and the last.
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Page 4 shows a heading of "G-E", or Got - Expected (when the blender isrunning) whichisthe current bit
count received minus the bit count expected if the device was exactly onthe correct rate. Ingabilitiesare
indicated if this number is moving around excessively. This vaue will go negative by avery large number
whenaload occurs. Also displayedisthe™coast” (CST) counter, which indicatesthat control isgravimetric
if zero. 1f non-zero the hopper isin coast and control isvolumetric. Thisnumber will start a theinitial coast
vaue whenever a disturbance is detected and will then increment for each bad reading and decrement for
each good reading. If the system spends over the maximum coast timein coast, an "UNSTABLE WEIGH
SYSTEM" or "UNSTABLE PULSE PICKUP" darm is generated.

This page dso shows aflagindicating if the driveisramping (RMP) or requesting aload (LD). Under the
heading DRVF is the drive system failure counter. This number increments for each reading under the
minimum set in the control loop parameters and decrements for acceptable readings. 1t may fluctuate at
low rates. If the number exceeds the maximum set in the control loop parameters a"DRIVE SY STEM
FAILURE" darm is generated. The find column (under the heading 'MD’) is the current mode of that
hopper/device (‘P for Pause, ‘A’ for Auto).

Page 5 shows the number of bad COAST S and the number of loads (aswell asthe average dump sizefor
the last five dumps) since diagnostics were last cleared. The last number displayed is the percent of time
that the hopper is in gravimetric mode, and should be greater than 80 percent for good performance.
Otherwisg, it indicates that the system is running in volumetric an excessive amount of time, typicaly due
to small dumps, excessve machine vibration, or incorrect control loop settings. This number iscumulétive:
clear diagnostics and wait approximately one hour in AUTO mode to get a current reading.

Page 6 showsthe weigh and drive module PCC part numbers, and their hardware and software revisions.
If the software revison detected is not current for the mini-op software, a "SOFTWARE NEEDS
UPDATING" darm is generated.

Page 7 showsthe central computer software version number, the software date, the number of hourssince
the diagnostics were last cleared, and the total number of recipes which may be stored.

Page 8 shows the number of good READS and good WRITES, as well as a count of BAD messages
received over the remote control port, dong with the point value of the last good message. A correctly
running system will alow more than one message between updates, so the point number will not show dl
of the requested points

Page 9 showsthe status and direction of each of the relays attached to the drive card (different relay boards
arereached viathe <ENTER> key). Each rdlay will be either an INput or an OUTput, and will be set
or cleared (signified witha'1' or a'0).

4.4.11.11 MANUAL BACKUP
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Used to control the motor speeds without having to control the blender rates, it is ussful for emptying
hoppers, or to be used to alow the user to continueto operatein volumetric mode whilewaiting for blender
repairs. See Section 6.10, page 82 for a complete description of this mode.

4.4.11.12 LOADING SYSTEM

Allows the user to configure the blender’s loading system. The user has three options to choose from:
AUTOMATIC, MANUAL, and DISABLE. If loading is set to AUTOMATIC, the hopperswill load by
weight or time, depending on the which modeissat. If loading is et to MANUAL, the loading system will
start loading the hoppers when motor movement is detected. 1t will continue loading until the hoppers are
full, thus ignoring the load off and load on weight settings. If loading is set to DISABLE, there will be no
load commands sent to any of the hoppers, regardiess of any load weights. Thisis used many timeswhen

emptying hoppers.

44.11.13 MODIFY RESINS

Used for ALPHA RESIN CODES (see section 6.15, 6.16, page 86)
44.11.14 MODIFY RESIN TOTALS

Used for ALPHA RESIN CODES (see section 6.15, 6.16, page 86)
441115 CLEAR RECIPE TOTALS

Used for ALPHA RESIN CODES (see section 6.15, 6.16, page 86)
441116 MODIFY USER CONFIGURABLE BLOCKS

Allows user to set up frequently used remotely accessed points into blocks for efficient access. See
Process Contral's Remote Communication Manud for further details.

441117 MODIFY MULTIPLIERS
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Certain remote protocols require that some values be passed back scaled by a constant. These constant
multipliers are set up here. See Process Control's Remote Communication Manud for further details.

4.4.11.18 EXIT MODIFY

Exitsthe MODIFY menus

4.5 CONNECTORS

There are three DB-9 (nine pin) connectors on the back of the blender mini-op panel. The middle of the
three is usually used for the blender system local network and is designated PORT 2. The leftmost
connector (the one nearer the middle of the back, PORT 3) isusudly for aprinter, and is either RS-422
or RS-485. Because of this, aprinter must be equipped with asigna converter (RS-485/422 to RS-232)
before it can be connected. The advantage to the RS-422 protocal is that it can betranamitted over long
distances evenin anoisy environment. To connect a printer to the blender, contact Process Control for
the appropriate line drivers and connection diagrams.

The connector on the right (PORT 1) is usudly used for remote control of the blender. This dlows a
remote computer of some kind to issue commands and get reports from the blender.
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5 BLENDER SETUP PROCEDURES

5.1 INSTALLATION PROCEDURES

1 INSPECT CRATE - Beforeremoving the blender from the packing crateingpect for any shipping
damage. If any damage is noticed, file a clam with the carrier and notify Process Control
Corporation.

NOTE: Each hopper ismounted on aloadcell, which can easily be damaged if over stressed.
It is imperative that no external forces be applied to the loadcells or the hoppers during
installation. Do not lift the blender by the hoppers, or allow any of the hoppersto comeinto
contact with other equipment when moving the blender. Do not to stand on the supports
for the hoppers, as thiswill over stressthe loadcell.

2. CLEAN OUT HOPPERS - Check theinterior of dl hoppersfor any foreign materid.

3. ANCHOR SECURELY - Remove the blender from any packing materids and locate it in the
desired position. Anchor the blender securely with either acustom mounting flange or the standard
flange, using the hold-down clips provided with the blender.

4, INSTALL AUGER MOTORS- Ingdl metering units (motor down) and secureto hopper using
the cam-lock latches. Connect the electrical leads to the motors, using the "quick-disconnect”
connectors. The labels on the motor leads should be matched to the labels on the blender.

5. INSTALL LOADING SYSTEM - Ingdl the hopper loading equipment, making sure that
nothing contacts the weighing hopper. Any loading equipment (surge bin, vacuum receiver, etc.)
with more than a three cubic foot capacity will require additiona externa support.

6. ADJUST LOADCELL OVERLOAD PROTECTION - The blender is shipped with four
mechanica stops securing each weighing hoppers. These stops serve to protect the loadcell from
being over-stressed. The three stops located around the top of the hopper should be positioned
away from the hopper wall. There are two stopslocated under the loadcell, one with agreen tag
used to protect the loaded | during shipment. This stop should be backed off lower than the other
one. The other stop has ared tag on it and should not be adjusted in the field.
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IMPORTANT: The stop with ared tag on it isthe overload protection stop. Thisstop has
been factory preset and should not be adjusted in the field.

CAUTION: The entire weigh hopper and feeder unit are completely supported by the
loadcell. Any additional mechanical contact with theweighing systemwill adversely affect
performance and should be avoided.

7. FIELD WIRING - The blender is shipped as two separate components: the computer console
and the blender. 'Y ou must perform the wiring required to connect the two components once they
have been mechanicaly located in their proper operating locations. Thishasbeen greetly smplified
by the fact that only the local network wire need be run from the computer consoleto the blender.

Although al local wiring is done at the factory, a brief description is given here. Refer to the blender
technica drawings for specific details regarding the connections.

Loadcdl to Weigh Module

Eachloadcd |l hasfour wiresterminated a theweigh module. Two of thewirescarry theexcitation signal
that provides areference voltage to the loadcell. The other two wirescarry theweight signal back from
the loadcdll to the computer. Thissignd isproportiond to the weight in the hopper and must be protected
fromexterna dectricd "noisg". Thisisaccomplished by running theloadcell wiresin their own conduit and
using shielded twisted-pair cable.

Auoger Motor to Drive Card

Each auger motor has a pogitive and anegative reference sgnd that control the motor speed. Theseleads
should be kept away from the loadcell wires to assure the best resolution of your weighing system.
Additionaly, PWM drives have a tachometer feedback cable.

Weigh Module to Loading Sysem

For loading, the blender usestwo setsof wires. One set indicates when the loading system should provide
aload, and the other set signds that the hopper is ready to accept aload. The second set is used for
manua backup, to ensure that the hopper is kept loaded with materid. When the system is operating in
automatic, the computer requests aload of materid whenever the weight in the hopper drops below the
preset [oad weight.

Computer Console to Blender Body

The Control Pandl is connected to either the weigh or drive module with athree conductor cable (thelocal
network), over which al communication from the Central Computer to the blender issent. Thisisadigita
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ggnd, and cannot be degraded by noise- if theinformationispassed at dl it isbeing passed correctly. This
eliminates environmenta noise from affecting the weight hopper weight readings.

IMPORTANT: Thelocal network used for communication between the blender console and the
weigh and drive modules MUST BE TERMINATED. This termination must be done at the last
devicein the chain, and is many times not done at the factory because the order of connectionisnot
known until the blender isinstalled. Contact Process Control for specific termination instructions
and methods.

5.2 STARTUP PROCEDURES

When you have completed the ingtdlation ingtructions listed above, take time to read this manua, paying
gpecial attention to the section called "PRINCIPLES OF OPERATION". If you have any problems, refer
to the trouble shooting section.

1 INITIALIZE PARAMETERS - Turn off the loading system, and turn the Keyswitch on the
computer panel to the ENABLE position. Power up the blender with the ON button. Thedisplay
should show "BLENDER VERSION X.XX", and the parameterswill be set to thefactory default
values From CONFIGURE refer to the SYSTEM CONFIGURATION section to set the
downcomer option, control mode, and number of hoppers correctly for your installation.

2. CALIBRATEWEIGHING SYSTEM - After checking to make sure that each hopper isonly
supported by the loadcdll, use the <M ODIFY> key to elther set al theload on weights for each
hopper to zero or to disable loading. Thiswill keep the hoppers from loading as each hopper is
cdibrated. Cdibrate the weighing system (see section 4.4.7.1.10 found on page 42 for a
description of this procedure).

3. CHECK FOR 'BIT DRIFT' - By pressng the <MODIFY> key, bring up the SHOW
DIAGNOSTIC SCREEN which displays the RAW AD parameter (this screen isjust afew 'up
arrows from the main screen). Check that the AD vaue for each hopper does not vary by more
than a value of about 40, and that there is no gradua increase or decrease in the AD vaue over
afew minutes. Large swingsinthe AD vaueindicate sometype of hopper disturbance (vibration,
eectrica noise) which should befixed. A steadily increasing or decreasing AD value can ether
indicate ahopper whichisnot completely free from contact with its surroundings, or abad load cdll
or weigh module.

4. CHECK PROXIMITY SWITCHES - Check that the high and low level proximity switches (if
supplied) work correctly by covering the switcheswith cardboard (or your hand) and verifying that
the light on the LED body goes OFF. The 'H' and 'L" indicators on the home monitor screen
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should be displayed when the corresponding relay is covered . Remove the cardboard and the
LEDs on the proximity switches should turn ON.

VERIFY MOTOR CONTROL - To get the augers turning, start the motors in MANUAL
BACKUP mode, stting the speedsto about fifty percent. Verify that dl augersareturning counter
clockwise (when looking toward blender), and if not check the polarity of the wiring from the drive
module to the maotor. If al of the drives for the blender are driven from a single board, then the
output signalsfrom that board go through an amplifier card cdled aKBIC drive card. If thisisthe
case, verify that a 100% motor speed the output voltage from the KBIC drive card is
gpproximately 90VDC. If thisvoltage cannot be verified, thedrive needsto belinearized. Contact
Process Control Corporation for details on this procedure. A blender using PWM drives (drives
which have two cables going into each motor) does not need to have its drives linearized.

SET LOADING PARAMETERS AND ALARM S- Theloading system parameters should
now be set up correctly. If theloading system was disabled during caibration, it should be enabled
now. The load weight should take into account the rate at which the hopper will be run, the
average wait time for aload to be serviced by the loader, and the load (dump) size. Critical low
weights should be set to leave materia in the hopper, generaly not lower thanfivelbs. Low darm
weights should be set roughly hafway between load and critical low weights.

CHECK LOADING SYSTEM - As soon as the loading weights have been s&t, the hoppers
should begin atempting to load. Switch on the loading system and dlow the hoppers to fill with
materid. While this is occurring, you may wish to view the weights in the hoppers from
MONITOR. As each hopper exceedsitsload weight, the loading relay on the drive card will go
OFF and loading should stop.

NOTE: If thedrain valve has been used to empty the hopper, make surethat it has been closed and
that the motor/gearbox/auger are properly installed before loading takes place.

8.

ADJUST LOADING SYSTEM - The loader must be set to give the correct load based on the
hopper capacity and usage rate. A 150 pound load cdl hasamaximum alowable dump of about
fifty pounds, afifty pound amaximum dump of about ten pounds. After adump, the materid must
completely clear the flapper vave on the vacuum receiver to avoid disturbing the weighing system
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6 BLENDER OPERATION

6.1 SYSTEM CONFIGURATION

There are many parametersthat can be adjusted to ‘tune' the blender to aparticular application. Thisdata
need only be entered once, asthe system configuration isstored in battery backed memory. All parameters
have default values, and most of them will be acceptable and therefore will not need to be changed.
Configurationworksheetsare provided for production of awritten log of the system configuration. Section
4.4.7 of themanua describeseach parameter indetall. For initid system configuration, the Keyswitch must
be in the PROGRAM ENABLE position.

6.2 CALIBRATION

For the blender to operate properly, it is essentia that the weighing system be cdibrated usng a mass of
knownweight. The calibration should be checked periodicaly (every month or s0) to ensure that accurate
product isbeing produced. The hopper need not be empty to check calibration - the user can Smply make
sure that aweight of known mass produces the expected weight change. A HOPPER CALIBRATION
OFF BY 0.01 LBS CAN CAUSE A VERY LARGE ERROR IN HOPPER ACCUMULATED
TOTALS.

Cdiibration should be performed carefully to maximize the performance of the blender. Until cdlibration
is performed, the computer cannot determine the amount of materia in the hoppers. Since each loadcell
and hopper isdifferent, cdibration must be performed for each hopper beforeuse. Theloadcdl isalinear
device that provides a voltage proportional to its stress, so messuring the loadcdl| output a two different
wel ghts enables the computer to determine the weight for any other reading.

NOTE: The systemshould always be allowed to warmup for at |east 30 minutes before calibrating.

Once a device has been selected and readied for calibration, the blender will ask the user to PRESS
ENTER WHEN HOPPER ISEMPTY. The blender will then begin OBTAINING theZERO WEIGHT
REFERENCE. During this step, the weight of the empty hopper (expressed as weigh module units or
"bits”) will bedisplayed. When the blender has obtained whet it fed sisareasonable number, it will prompt
for the TEST WEIGHT. Thisisthe vaue of the weight that will be placed in or on the hopper to get the
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second weight reading. The weight required will vary according to the loadcell, but should be at least ten
percent of the rating of the loadcell.

The blender will then prompt the user to PLACE TEST WEIGHT IN HOPPER, and PRESS ENTER.
The test weight will be most accuratdly weighed if actudly placed insde the hopper being cdibrated, but
it may be possible to place the weight just above the loadcell if a smdl ledge is accessble.  After
<ENT ER> has been pressed, ascreen smilar to the onevisible during thefirst step of this processwill be
digdlayed. Thistime the weight displayed will bethe vaue of the test weight plusthe hopper. Thisnumber
should be larger than the empty hopper (by at least 100,000) but will vary depending on the loadcell sze
and the test weight mass.

For a gtep by step explanation of loadcdl calibration see the explanation under blender configuration in
section 4.4.7.1.10 , page 42.

6.3 BLENDING

The blender is usudly started from a paused condition as follows:
1. Check darms by pressing the SHOW ALARM Kkey.

2. Make suredl load weights, darm weights, and downcomer level weights (if system hasaweighed
downcomer) are set correctly.

3. Sdlect arecipe by ether recdling a stored recipe or modifying the current recipe.
4, If required, allow blender to calculate new rate/speed factors.
5. Press the <RUN> key to start the blender.

A more detailed description of these steps follows.

STARTING A BLEND
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To sart ablend from the "paused” State, the blender must have avalid recipe. 'Y ou may choose one of the
following options:

Resume previous blend:

If you wish to run the same blend as was previoudy run, smply pressthe <RUN> key. Thiswill resume
blending without changing the blend recipe. This provides an easy, quick way to resume from a STOPped
state.

Run with new blend recipe:

To enter new blend recipe (or to check on the current recipe), follow these ingtructions.  If you make a
mistake a any time, just press <RECIPE> or <EXIT> to begin again.

1. Press the <RECIPE> key. The computer will display a menu which will alow you to ether
change the production recipe or modify astored recipe. If CHANGE PRODUCTION RECIPE
is selected and there are recipes stored in the system, the blender will ask if you want to recdl a
stored recipe.

2. To run astored recipe, type in the recipe number and press<ENT ER>to bring up arecipefor
editing. Tomodify or check the current recipe, Smply select CHANGE PRODUCTION RECIPE
and <ENTER>. The production recipe is dways the last recipe that was executed.

3. If the blender isin ON/OFF or is controlling an extruder, the computer will prompt you for the
estimated process rate. Type in the estimated process rate (in weght-unitshr.). Press
<ENTER> when therateis correct. A blender operating in line Speed control may prompt for
other parameters, depending on the application.

4. For each hopper, edit the recipe vaue (if desired), and press <ENTER> when the vdue is
correct. To accept the current value without changing it, just press<ENTER>. Changes made
to astored recipe will not affect to the production recipe.

5. The display will show "NEW RATE VS SPEED?NQO". Thisprocedure should only be performed
if you have changed augers or materia (or cleared memory) since the blender waslast run. Press
<ENTER> when you have made your choice. For adiscussion of the rate/speed factor, seethe
rate/speed section, page 74.

6. The display will show "PRESS RUN TO ACTIVATE PROCESS CHANGES'. If you have
made amistake, correct it by pressng <RECIPE> and reentering the blend parameters. Press
<RUN> when therecipeis correct and you wish to begin blending. No changes are made tothe
running recipe until the <RUN> key is pressed.
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MODIFYING BLEND PARAMETERS WHILE RUNNING

If you are currently blending and wish to make adjustments to the recipe without stopping the blender, you
should follow theingtructions given above (STARTING A BLEND). After the recipe and/or processrate
has been modified and you have entered dl of the necessary information, the display will show "PRESS
RUN TO ACTIVATE PROCESS CHANGES'. When you press <RUN>, the computer will
automaticaly change to the new blend "on-the-fly."

STOPPING THE BLENDER (PAUSING)

For most purposes, the way to stop or "pause” the blender isto pressthe <STOP> key. This causesthe
blender to stop the augers and wait for further keypad input. The blender can be easily restarted from this
condition by smply pressng <RUN> to resume blending with the same recipe as before the <STOP>.
If the blender is aso controlling an extruder, the operator will be prompted for which device to stop : the
blender only, the extruder/line only, or both (the SY STEM).

INITIAL RATE/SPEED FACTOR

Any timethat anew recipeis entered with the blender not running, the blender will ask if it should do anew
rate/speed. If the materid and weigh system haven't changed, and no hoppers in the recipe have been
recdibrated, thisis usudly not necessary. If arate/speed is done, the rate/speed factorsfor al hoppersin
the just entered recipe will be cleared. If the rate/speed task is not allowed to go to completion, these
hopperswill no longer have avalid rate/speed. The blender will then check the hopper weights- they must
dl be above their load weight. If any hopper is low, the message WAIT FOR LOADING TO
COMPLETE will be displayed. If any key is pressed during this time, the initid rate/speed task will be
aborted. Loading need not be disabled during the rate/speed calculations, but if a hopper loads it may
cause adday in the rate/speed caculaions. All of the hopper motors in the recipe are started, and the
weight loss from each hopper ismonitored. The blender will monitor the rate from each hopper, and stop
the hopper motor when it is finished, displaying the message PRESS RUN TO CONTINUE (unlessin
extruder or line speed control mode). |If there are hoppers which cannot be controlled to produce the
desired rate and recipe, the blender will generate an error message indicating which hoppers are too small
and/or too large.

Page 80 Section 6: Blender Operation



6.4 MONITORING THE BLENDER

Many parameters can be continuoudy monitored using the MONITOR feature of the blender. For
additiona information on the MONITOR screens, see the section on the <M ONITOR> key, found on
page 58, 131

ACTUAL SPEEDS - Displays the motor speeds read back from the hopper motors and, if enabled, the
extruder motor.

SET LB/HR - Set rate throughput for each hopper.

ACT LB/HR - Actual computed rate for each hopper.

HOPPER LBS - Displays the current weight in the hopper.

SET vs. ACTUAL - Showsthe set percentage or parts (depending on the recipe mode) for each hopper
and the current, instantaneous percentage or parts being metered by the computer. The actuas are not
caculated until each hopper has metered enough materia to measure accurately the actud rate.
INVENTORY TOTAL - Tota weight metered since the inventory totals were cleared.

SHIFT TOTAL - Totd weight metered since the shift totals were cleared.

INVENTORY LBS - Totd metered by each hopper since the inventory totals were cleared.

SHIFT LBS - Totd weight metered by each hopper since the shift totals were cleared.

INVENTORY PERCENT - Percent each hopper's inventory represents of the tota inventory.

SHIFT PERCENT - Percent each hopper's shift represents of the tota shift.

WEIGH MODULE TEMPERATURE - If the system has aweighed downcomer, thisis the temperature
indde the weigh module cabinet.

AUX OUT PERCENT - If auxiliary output is enabled, displays the current motor speed.
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6.5 CONTINUOUSVS. ON-OFF MODE

The blender can automatically adjust the system throughput to match the processrate, or can run at auser
entered rate regardiess of the extruder rate. The mode of operation can be sdlected through
CONFIGURE. A description of each mode is given below:

CONTINUOUS MODE FOR BE/XB/XG BLENDERS

In continuous mode with aweighed downcomer the following sequence occurs regularly:

1.

The blender calculates the sarting materid usage rate by running at full speed until aweight gain
IS seen in the downcomer. At this point, the usage rateis calculated, and will appear in the 'home
display pagein MONITOR. The CONFIGURE section for the downcomer can be modified to
limit the maximum flowrate that will be attempted by the blender.

The blender runs at dightly greeter than the materid usage rate until the weight in the downcomer
gets gpproximately haf way between the low and high weights, or until the highweight isexceeded
(if it hasn't had enough updates to determine the out rate).

The blender cuts the speed to maich the materid usage rate and continues to monitor the
downcomer weight.

The blender has a"dead band" right around the midpoint of the high and low weights where no
blender speed correctionswill bemade. 1f theweight drifts outside this dead band, the blender will
make minute adjustmentsin the tota blender rate. If the materia level drops below thelow leve
weight, the blender will begin making more radica speed changesto make sureasufficient amount
of materid remainsin the downcomer. |If the materid leve rises above the high leve weight (or
passes the high proximity switch), the blender will shut off and wait for the downcomer materia
level to gtart dropping. Once the weight in the downcomer reaches gpproximately halfway
between the low and high levd, the blender will begin blending at the newly calculated reate.

Aslong asthe materia usage rate remains relatively congtant, the blender will easlly maintain the
downcomer at the haf way point. Only under dragtic rate changeswill the blender have to make
large adjustmentsin the tota throughput.
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CONTINUOUS MODE FOR BC BLENDERS

In continuous mode without aweghed downcomer, the following sequence occurs regularly:

1 The blender caculates the starting materid usage rate by running at full speed until the high level
proximity switch is covered. The blender then turns off until the low level switch is uncovered.
After the blender has been able to complete one cycle of low to high and high to low, the materia
usage rate is calculated and be displayed on the ‘home MONITOR page. The CONFIGURE
section for the downcomer can be modified to limit the maximum flowrate that will be attempted
by the blender.

2. The blender now runs continuoudy by setting the blender rate to the estimated rate plusthe cutsize
(specifiedin CONFIGURE SY STEM DESCRIPTION) until the high proximity switchis covered.
At thispoint, it recomputes the estimated output rate and setsthe blender rate to that estimated rate
minusthe cutsze. If the high switch does not uncover beforethe HIGH DELAY time has e apsed
(aso in CONFIGURE SYSTEM DESCRIPTION), the blender will shut off, otherwise it will
maintain this rate until the low switch is uncovered.

3. When the low proximity switch uncovers, the blender recal culates the estimated process rate and
setsits output to that rate plus the cutsize. If thelow leve proximity switch does not cover before
the FULL SPEED DELAY has expired, the blender will go to full speed and restarts the entire
process.

ON-OFF MODE

In ON-OFF mode, the blender will run at the entered recipe rate until the high leve is reached (either
weight or proximity switch), then shut off until the low leve isreached. This sequence is repested until
<STOP> ispressed. This mode works very well for a starve fed application, or an application with no
downcomer a al. A weighed downcomer isnot required for ON-OFF mode - the blender can use either
the downcomer weights or proximity switches to control the downcomer leve.
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6.6 OPTIMIZING THE BLENDER

One of the firg things to look for to improve blender performance is that the hoppers are free to move
without binding or hitting anything and there is no excessve vibraion. The downcomer is not very
susceptible to vibration but the hoppers are. If the hoppers are not as stable as possible (both from
swaying movements and higher frequency vibration) the blend accuracy will suffer. Excessive vibration will
result in a noticeable weight drift (visble from MONITOR) and can result in UNSTABLE WEIGH
SYSTEM darms.

Once you are satisfied that the blender is physicdly OK, the control loops can be adjusted. This can be
along process, but some generd guiddineswill be helpful:

- A blender in avibration prone environment many timeswill benefit from having its WEIGH MODULE
FILTER modified (found in the menu system under CONFIGURE SY STEM MISCELLANEQUS). This
isalow pass filter which can be used to iminate much of the high frequency vibration 'noisg. The vaue
for thisfilter can be lowered down to 0.10 Hz if necessary. Asthis number is lowered, the blender will
react more dowly to weight changes, but for amost every application the reaction speed will exceed that
needed to monitor hopper weight loss.

- Generdly the more MOVING POINTS in the control loop, the less responsive the blender will be to
materid and rate changes. This number should probably never be set below three, which causesthe data
gathered during the last three updates to be used for motor peed caculations. If this number isvery high
(eight or more) the blender will take along time to sense materid changes and the motor speed will not be

changed very much.

- A hopper that isrunning at afairly high ratefor its Sze can benefit greetly by havingits TIME BETWEEN
UPDATES shortened. For instance, a hopper with a 150 pound loadcell that is running about 200 PPH
can have this number set down to about three seconds.  This means that the blender will recaculate the
current hopper's rate twenty times each minute.

- A hopper with an ungtable rate might benefit by a modification of the MAX SPEED CHANGE. If this
number is lowered (no more than 2%) the blender will not be as responsive to aberrant readings, and its
control will be sgnificantly dampened. Making this number large (20 %) can result in excessive motor
speed changes.

- A hopper that seems to spend too much timein "coast” might benefit from having its "coadt tolerances'
adjusted. The easiest way to do thisisto adjust the PERCENT ERROR TO COAST up to amaximum
of 500%. If the hopper isalow rate hopper, then the COAST TOL ERANCE can be adjusted higher with
sgnificant effect.
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Although thereare no hard cast rules to determine the optimum parametersfor aparticular ingtdlation, the
following is a generd guideline for possible settings for an average hopper in the extreme conditions.

More responsive More dampened
More subject to Less subject to
vibration vibration

WEIGH MODULE FILTER 0.50 0.10
NUMBER MOVING POINTS 3 10
TIME BETWEEN UPDATES 10 45
MAX SPEED CHANGE 15% 2%
CONTROL DEAD BAND 0.10% 1%
PERCENT ERROR TO COAST 150% 300%
MAX COAST TIME 15 45
DRIVE FAIL TOLERANCE 50 1
MAX DRIVE FAILS 40 75

6.7 EXTRUSION/LINE CONTROL (BE/XB/XG BLENDERS ONLY)

The BE/XB/XG blender has the ability to control a Sngle extruder, in addition to regulating the materid
blend. A weighed downcomer is required for extruson control. A blender which is dso contralling the
product line speed frees the operator from trying to match the line speed with the extruder output to achieve
the desired product thickness. 1t aso alows easy modification of product characteristics.

6.7.1 OVERVIEW

To dart up aline, the user firs garts the extruder/line by manually entering the desired device speed. As
soon as the extruder is sarted, the blender will turn on and start to blend with the last entered recipe to
keep materid in thedowncomer. Oncetheextruder hasreached astable operating speed, the blender will
cdculate the actud rate of the extruder and display this number. The user can now modify (if desred) a
recipe and set the extruder to the desired rate. The blender will adjust its rate as needed, but the god of
the system will be to keep the extruder running a the desired rate.

Unless the downcomer level exceeds the high or low leve, the blender rate will not be changed until dl of
the hoppers have achanceto update. Thiscould cause quiteadday in the blender changing the set weight
throughput if some hoppers are loading excessively or have extremedy long update times. For extruson
control, it isimportant that the blender rate be computed as often as possible.
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6.7.2 OPERATION

1

The blender must have been cdibrated, with material loaded and rate-speed factors for each
hopper in the recipe.

To bring up theline, the user pressesthe<M ANUAL > key. If MANUAL BACKUPIsdisabled,
the user will seeavery smple screen which hasthe cursor on the field which representsthe current
extruder speed, and, if aso controlling the line peed, asecond parameter which representstheline
Speed.

The user can now modify the device speed by any of the numeric field modification techniques (the
numeric keypad or the 'up’ and ‘down’ arrows). The extruder and/or line will begin to go to the
new speed, using the acceleration or deceleration factors previoudy entered. Assuming dl of the
operation conditions are satisfied for the blender (no hopper critica low, . . .) the blender will Sart
blending with the last entered recipe. The blender will NOT necessarily go to the recipe set rate -
it will just try to keep thedowncomer level a aweight hafway between thelow and the high limits.

Once the blender has matched the extruder rateit will determine the extruder rate for the set speed
(it is getting arate-speed for the extruder). The user can observe when this happens by watching
the main monitor screen which shows the extruder rate, set and actud. After the blender has
enough information to accuratdy determinethe extruder rate, it will bedisplayed inthe"EXT:" fidd.
The set rate will remain zero.

Itis best to start the extruder and let the blender learn the rate with the extruder screw and line
Speed operating as close to the final speed aspossible. Thiswill alow the blender to compensate
for extruder screw non-linearity more quickly.

Oncethe user is stisfied that the blender has learned an accurate extruder rate, he can check the
recipe (if dedred) and sart the extruder/linein automatic by pressngthe<RUN> key. If thiskey
is pressed before the blender has learned the extruder rate, the message"EXTRUDER HASNO
RATE SPEED" will gppear, and the blender will continue to operate in the same mode. If the
extruder rate has been determined, however, the blender will set the extruder screw speed (and
line speed if being controlled) to the calculated values.

Once the blender isin control, the user can change the recipe to dter the blend or other product
gpecifications. The user can press the <STOP> key and stop ether the entire system, just the
blender, or just the extruder/line speed controller. To change elther the overall process rate, the
user can either modify the running recipe and pressthe<RUN> key, or pressthe <M ANUAL >
key and modify the extruder/line speed directly. If the user changesthe extruder/line speed with
the <MANUAL> key, the systemwill bein MANUAL mode and the extruder and line will
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no longer be controlled gravimetrically. The blender can be returned to the last recipe under
computer control by pressng the <RUN> key.

6.7.3 IMPORTANT PARAMETERS FOR EXTRUSION CONTROL
Following are some downcomer control loop parameters unique to extrusion/line speed control:
RATE CHANGE DEAD BAND

During extrusion control, the blender rate is controlled to keep the downcomer materia level near the
midpoint. If the calculated new blender rate is less than this percent away from the current blender rate,
the blender rate will not be changed.

IN/OUT RATE MATCH TOLERANCE

Controls when the blender will compute and store the extruder rate-speed factor. The blender set rate (the
IN part) must bewithin IN/OUT RATE MATCH TOLERANCE of the computed extruder rate (the OUT
part) before extruder rate-speed caculations aredone. Thisalowsthe systemtimeto reach astable sate
and assuresthat the extruder computed rate is as accurate as possible. To cause the blender to determine
the extruder actud rate faster, increase this number. If the blender seems to miss the rate because it
caculates it too quickly, lower thisvalue,

6.8 MONITORING LINE OR EXTRUDER

Please read the section EXTRUSION/LINE CONTROL, above.

The BE/XB/XG blender can be set up to control one device, either the extruder or line speed, and monitor
the other. Thisdlows the blender to control the one deviceto follow the other. A blender controlling the
extruder and monitoring the line speed will need areci pe which contains the same information which would
be needed for line speed control (such asweight per running length). After he extruder (started with the
<MANUAL > key), ramps to its desired speed, the blender will determine the extruder rate. Once the
extruder rate is calculated, the user can press the <RUN> key and the blender will adjust the extruder
speed as needed to achieve the desired recipe. Any time that the line speed changes, the blender will
adjust the extruder speed to keep the recipe requirements.

To contral the line speed and monitor the extruder, the same parameters must be entered into the recipe.
Operationisidentica to extruder control, line peed monitoring except that the user will be garting theline
gpeed (in MANUAL) rather than the extruder speed.
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6.9 APPLICATIONSAND RECIPE ENTRY

Following isabrief description of the operating modes (gpplication) and recipe optionsfor various blender
line speed and extruder speed control gpplications.

Application : Blown Film, Sheat and Cad Film, Pipe and Tubing, Wire and Cable, or Prdfile
Recipe Mode : W/L, WTP

Enter the desired weight/running length (W/L) and the desred weight throughput (WTP). The blender
determines the extruder and line speed. For Blown FIm applications, the weght/length is for the whole
bubble - if the bubble is plit in haf then each haf will have only fifty percent of the total weight/length.

Application : Blown Film, Sheet and Cast Film, Pipe and Tubing, Wire and Cable, or Profile
Recipe Mode: W/L,LTP

Enter the desired weight/running length (W/L) and the desired length throughput (LTP). For Blown FIm
gpplications, the weight/length is for the whole bubble - if the bubble is split in haf then each hdf will have
only fifty percent of the tota weight/length.

Application : Blown Film, Sheet and Cag Flm
Recipe Mode : THICKNESS, WIDTH, WTP

Enter the desired product thicknessand width, and the linetota weight throughput (WTP). Theuser isadso
required to enter the dengity of each materid in the recipe.

Application : Blown Film, Sheet and Cagt Flm
Recipe Mode : THICKNESS, WIDTH, LTP
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Enter the desred product thickness and width, and the line's desired length throughput. The user is
required to enter the dengity of each materid in the recipe.

Application : Pipe and Tubing or Wire and Cable: THICKNESS, ID / OD, WTP/ WPL

The firgt recipe entry is the desired wall thickness of the product. The next entry is ether the insde
diameter (1D) or the outside diameter (OD), depending on blender configuration. Thelast recipe entry is
configurable to either be the totd line weight throughput (WTP) or the desired line weight/running length
(WPL). The user isrequired to enter the density of each materid in the recipe.

Application : Pipeand Tubing or Wireand Cable: OD/ ID, ID / OD, WTP/WPL

Thefirgt recipe entry is either the product outside diameter (OD) or insde diameter (ID). The next entry
is ether theingde diameter (ID) or the outside diameter (OD), depending on blender configuration, and
will be used to determine the desired wall thickness. The last recipe entry is configurable to either be the
totd line weight throughput (WTP) or the desired line weight/running length (WPL). The user isrequired
to enter the dengity of each materid in the recipe.

6.10 MANUAL BACKUP

Under certain conditions the user may wish to operate the blender in amode where the motor speeds can
be st directly, causing the system to operate like a volumetric blender. This can be accomplished at any
time by putting the blender into MANUAL BACKUP mode. ThismodeisNOT thesameasMANUAL
mode (see extrusion control, section 6.7, 6.7)

Manua backup isenabled by pressing the MODIFY key and sdlecting the MANUAL BACKUP option.
Once manua backup is enabled, any darm lights which are active will deactivate. The darmswill Hill be
present, and can be viewed via the<SHOW AL ARM S> key, but they will no longer have any effect on
the system. The <M ANUAL > key now becomesthe key used to modify the hopper motor speeds and,
if extruson control is enabled, the extruder speed as well. When the <M ANUAL > key is pressed, a
screen is displayed which shows the speeds of al motors. The operator can vary each motor's speed by
using the enter key to select adevice, and then elther the numeric entry keys or the arrow keys to adjust
the speed. One of the entriesislabeled RATIO. Thisisasngle number which can be used to adjust all
of the blender motor speeds at the sametime. RATIO defaultsto 100, but can be changed either up or
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down to vary the totd blender output without changing the recipe. For ingtance, if the blender isrunning
in MANUAL BACKUP mode, with a speed st for each of the blender hoppers, changing the RATIO
vaue from 100 to 200 will double al of the speeds. They will still show the same set vdluein MANUAL,
but the actua speeds will double.

A hopper in MANUAL modewill call for aload until the hopper's motor is stopped. Thisisto make sure
that there is aways materid in the hopper.

6.11 AUXILIARY ALARM

The blender has the ability to trigger an dlarm based on an externa event. From the CONFIGURE
SY STEM MISCELLANEOUS menu, enter anon-zero number for the AUX ALARM RELAY ADDRess
and fill in arday number (see Appendix E, Addressing and the blender, page 97). If the auxiliary darm
isto be arelay position located ingde the mini-op panel, the address should be set to '1'.

Thisdarmis set up just like al of the other darms, and can be used to generate an INFORMATION,
GENERAL or SHUTDOWN darm whenever theindicated relay isactivated. 1naddition to notifying user
of thedarm viathe norma darmindications, there can dsobean AUX ALARM OUT RELAY st up (its
configuration immediatdly followsthe AUX ALARM RELAY configuration). If the AUX ALARM OUT
relay has a non-zero address it will close whenever the aux darm occurs. An address of '1' places this
relay ingde of the mini-op panel. Therelaysingde the mini-op station are numbered from right to left, with
rlay 1, 2, and 3 being the Shutdown, Genera and Information darms, respectively.

6.12 AUXILIARY OUTPUT

In the CONFIGURE SY STEM MISCELLANEOUS section is the setup for the AUX OUT DRIVE,
which can be used to add an ingredient which needsitsratio based on the blender output, such as an anti-
gatic compound. Thisdrive, likethe drivesfor each hopper, needs an address and channel assigned (see
Appendix E, Addressing and the blender, page 102, 131). An address of zero disables this output, but
if the address is non-zero the operator will be prompted for severa other parameters, discussed below:

AUX OUT DRIVE ADDR (0=NONE) = nn
The address for the drive card used to control this motor's speed.

AUX OUT DRIVE CHANNEL =n
The channd on the drive card which is used to contral this motor's speed.
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AUX OUT PERCENT = nnn.nn %
Used to calculate the motor speed. See the formulas below.

BASE AUX RATE ON BG TOTAL =nnn.nLBS
Used to calculate the motor speed. See the formulas below

MAXIMUM AUX OUT VOLTAGE =nnVOLTS

The maximum voltage output by the drive card when the motor's speed is 100%. If thisdriveisaregular
hopper's motor (controlled from one output of the standard Octal Drive Card or a PWM card) it should
not be set to more than 6.5 volts.

The auxiliary motor speed and output voltage are based on the AUX OUT PERCENT, theBASE AUX
RATE ON BG TOTAL (both entered by the user) and the blender mode as follows:

Out_Percent = AUX OUT PERCENT

Base =BASE AUX RATE ON BG TOTAL

Max_Volts =MAXIMUM AUX OUT VOLTAGE

Mode = Current operating mode (CONTINUOUS or ON/OFF)
Volts Out = Resultant output voltage

Set Rate = Blender st rate, visble from MONITOR

Ext_Out = Extruder actud out rate, visble from MONITOR

If the blender mode is ON/OFF, the voltage out is based on the blender rate as follows:

If Set_Rateislessthan Base

Volts Out = (Set_Rate/ Base) * Out_Percent * Max_Voalts
Else

Volts Out = Out_Percent * Max_Volts

If the blender mode is CONTINUOUS, the output voltage is based on the extruder rate as follows:
If Ext_Out islessthan Base
Volts Out = (Ext_Out / Base) * Out_Percent * Max_Volts

Else
Volts Out = Out_Percent * Max_Volts

For ingtance, a blender running in ON/OFF mode at arate of 300.0, with Out Percent set to 50.0, Base
at 600.0, and Max Volts set to 6.5 would have an output voltage of:

(300.0/600.0) * 0.50* 6.5 =1.625 Volts, or 25.0 %
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6.13 SPEED CUT RELAY

In the CONFIGURE SY STEM MISCELLANEOUS section is the setup for the SPEED CUT RELAY .
Thisisan optiona input which can be used to make auser definable speed changein therate of the blender
when the blender is running in ON/OFF mode.

Oncetherday's address and number have been configured, the user is prompted for the speed cut percent
(default 100.0%), which is the amount of change which will occur in the blender speed when the rdlay is
activated. If thisvalueis et to 25.0%, and the blender set rateis 500 PPH, the blender will reduceitstotal
output by 125 PPH to 375 PPH. The blender will remain at this rate until the downcomer low leve is
reached and the relay is deactivated, when it will return to the recipe set rate (500 PPH). If the
downcomer high leve is reached before the low leve, the blender will set its rate to zero, as norma, and
turn on again at the recipe set rate when the low level has been reached.

The speed cut relay can be used to create a REMOTE PAUSE input. If the default speed cut of 100%
is used, then when thisrelay is active the blender will cut the speed by 100% which will cause the blender
to pause. When therelay is deactivated, the blender will restart.

6.14 TWO WAY COMMUNICATION BASICS

To send or receive data to a remote computer, remote communication must be enabled and a protocol
sel ected from the CONFIGURE menus. The blender will then respond to queries and commands received
over the serid link attached to the REMOTE port on the blender. Notethat the blender cannot be started
remotely unlessit has first been started locally, or the rate/speed is done remotely.

Datadementsingdethe blender are accessed remotely by treating the val ues as memory |ocations (points)
that can be read or written individualy or in groups. When a new recipe is downloaded from a remote
location, and the command sent to start blending, the effect is the same as if the user had pressed the
<RECIPE> key, entered a new recipe, and pressed the <RUN> key locdly. If the blender is running
when this command is sent, the blender will change recipesliterdly in mid stream.

Process Control has produced aseparate manua detailing remote communication, describing methods and
protocols. Contact Process Control Corporation for further information.
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6.15 ALPHA RESIN CODES

Enebling dpharesin codes dlowsthe user to track materid usage by resin, aswell asto keep up with totals
for each product produced by specifying al materias and product recipes by dpha-numeric names, with
resin codes up to 10 characters and product codes up to 15 characters long. For the totals tracking to
work correctly, the user should first set up the names associated with each resn number via the
<MODIFY> key (MODIFY RESINS). Theuser sdlectsthe resin number (from O to 99) elther with the
<UP> and <DOWN> arrow or numeric keys, and then presses<ENTER>. For aresinthat hasnot yet
been assigned a name, the cursor will move over to ablank spacejust to theright of the resin number. At
this point, pressing the <UP> and <DOWN> arow keys will scrall through al of the letters of the
aphabet, the digits 0 through 9, and a selection of symbols. To reach letters near the end of the aphabet,
press and hold the arrow key - the key will auto-repeat. When the correct letter/digit/symbol has been
selected, press <ENTER> to move to the next character location. Numbers canbe dso entered viathe
numeric keypad. Once the <ENTER> key is pressed on a blank space, the blender will ask for the
densty of the materid. Sincethere cannot be ablank space in any name, try using the underscore (*_) or

period (.") for spaces, if required.

Once the resin codes have been assigned names and dengties, recipe entry will work differently. Asthe
user enters the parts (or percent) that each hopper will contribute to the mix, hewill dso be asked to enter
adescription number. Using the<UP> and<DOW N> arrows (or the numeric entry keys), he can select
anumber which corresponds to the materid that heisrunning in that hopper. Oncethe materia is selected
correctly, the <ENTER> key is pressed as usud to take the user to the next hopper. If the user has
previoudy stored recipes, then hewill be able to salect arecipe number corresponding to a product name.
Product names can be assigned to each recipe number (viathe CHANGE STORED RECIPE sdection
under <RECIPE>) in the same way as resin names are assgned to individua resns.

During blender operation, materid usage can be monitored under the MONITOR screensfor productsand
resins in the current recipe, or dl of theresinsand product totals can be viewed by printing the gppropriate
report (with the <PRINT> key).
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6.16 SEND/RECEIVE CONFIGURATION

Once ablender has been fully configured, especidly if many apha based recipes and resins have been st
up, the configuration should be recorded in awritten form somewhere, preferably near the blender. This
will provide an easy way of returning the blender to aknown sateif the configuration islater modified, the
software is updated, or of transferring the configuration to a second similar blender. In addition to the
written method of saving the configuration, Process Control provides an automated way of saving a
blender's configuration and al recipes with the SEND CONFIGURATION and RECEIVE
CONFIGURATION commands. Thisalows the user to quickly load the entire memory contents of the
blender into a persona compuiter, to be later loaded back into the same blender or to be loaded into any
number of identical blenders at the same location. The only equipment needed will be the persond
computer to sore the configuration (with sometype of termina emulation software), an RS-422 to RS-232
converter to convert the blender's RS-422 signd to the RS-232 leve required by the persona compuiter,
and the necessary length of cable.

Once the computer is connected to an available port on the back of the blender mini-op (usudly port 1 or
port 3), sart the terminal emulation program on the persond computer. Sdect SEND
CONFIGURATION (from the menu under the <CONFIG> key) and sdlect the port connected to the
computer withthe<UP> and<DOWN> arrow keys. Make surethat the baud rateis correct, and pause
at the SEND CONFIGURATION? question onthe mini-op. Set up the persona computer to receive a
binary transfer usng the XModem protocol with any file name that you desire. Answver <YES> to the
SEND CONFIGURATION question, and, if desired, <YES> to the SEND RECIPES question. The
blender will then gart trying to establish communication with the persond computer, and soon the
configuration file should begin to trandfer. If you requested thet the recipes be sent also, then the terminal
emulation program will dose out the configuration file and you will have to restart a binary transfer with a
different filename to receive therecipes. The blender will wait until it detects that the second file is ready
on the persona computer, and then begin the recipe transfer. Once the transfer is complete, the blender
will restart and the file on the personal computer will be closed. Don't worry if the names that you gave
the files during the upload process were not exactly what you wanted - thesefiles can later be renamed or
copied just like any other files on your computer.

To return the configuration and or recipes to the same blender (or to any other blender running the same
versonof firmware with the same number of hoppers) make the same connection made during the SEND
CONFIGURATION section, above, with a smilar communications package running on the persona
computer. Sdlect RECEIVE CONFIGURATION from the menu under the<CONFIG> key, and answer
<YES> to the appropriate questions about the configuration or the recipes. The blender will then pause
with the message RECEIVING CONFIGURATION on the display. Start a binary file transfer (using
XModem, as before) on the PC, and select the file containing the configuration data previoudy uploaded
fromtheblender. Thedatatransfer will begin and completeautomaticaly. If you requested that the recipes
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be transferred, start a second transfer when the blender displays the message RECEIVING RECIPES.
After successful data transfer, the blender will restart and be ready with the loaded configuration and or
reci pes.

IMPORTANT: Configuration and recipes can only be sent and received between blenderswith the
same number of hoppers, and running the same version of blender firmware (displayed at blender
power up). To try to send configuration to a blender with a different software version will result
in unpredictable (and surely undesirable) data in the receiving blender.
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7 TROUBLESHOOTING

This section details troubleshooting tips for solving the most common blender problems sectioned by
problem symptoms. Some problems have severd possible symptoms and these are explained.

7.1 GENERAL TROUBLESHOOTING HINTS

If the blender is not operating correctly, the first thing to do is make sure that the blender is in the
configurationwhichisrequired for your ingdlation. Many timesoneimportant configuration parameter has
been changed, and the blender now is operating differently than desired.

Pressthe <STOP> key.

If the blender seems to be'acting peculiar' but there are no darm lightslit, pressthe<SHOW ALARM>
key anyway to see if any darms are active or old which may give any clues. If MANUAL BACKUP
mode has been enabled (under the MODIFY menus) the darms will register but the darm lights will not
light.

Check to make sure that the loading system has not been disabled (under the MODIFY menus).

Check the recipe to make sure that the correct recipe is running.

Check to make sure that the number of hoppers has not been changed, and that the blender is dill in the
correct configuration (ON/OFF, CONTINUOUS, EXTRUSION CONTROL, €tc.) by viewing the setup
under the CONFIGURATION SYSTEM DESCRIPTION menu.

Check to make sure that dl load weights are correct, including the high and low level weights on the
downcomer (if the system has a weighed downcomer)

Check to make sure that the high level proximity switch is not covered. No matter what the blender
operation mode, if the high leve proximity switch is covered the blender will not run. The best way to
make surethat the blender is seeing agood high proximity switch reading isto view the main monitor screen
- it will show what it believesto be the states of both the high and low level proximity switches.

Check to make al of the motors are plugged in.

Make sure that the loading system is powered up (if controlled viaaPL C) and that any loading valvesthat
need compressed air have compressed air.
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Check to make surethat the blender can see weight changes at the hoppers by viewing the hopper weights
(from the MONITOR menu) and changing the hopper weight by adding or removing weight.

A hopper which does not seemsto be loosing materid at the rate the blender thinksit is, or ahopper with
anUNSTABLE WEIGH SY STEM darm may haveadow or erratic 'pellet dribble from aloading system
or dide gate, or something blocking the auger flight or interfering with the load cell or hopper free
movement.

Power down just the weigh module or the drive module, or disconnect the network somewhere in the
system. Within severd seconds alarms should occur.

Power the blender and/or the weigh and drive modules off and back on.
Rerun a rate/speed for the desired recipe.

Check to make sure that there is nothing blocking the materid from flowing from a hopper. Sometimes
materia will produce shavings which can clog one end of the feed auger.

7.2 ALARMS

Persstent occurrence of an alarm indicates a problem that should be resolved.  Although explanations of
darms are given dsawhere, this section gives more detailed information on certain darms that may have
multiple sources.

7.2.1 UNSTABLE WEIGH SYSTEM

The ungtable weigh sysemalarm most often occurs because the blender cannot get a good update from
the blender for three update times.

Possible causes;

1 The overload protection screws may be touching the loadcell or hopper. Check to ensure that it
is not. Check the three hopper overload protection screws around the hopper and back them
away if they are touching. Check any place that the hopper may contact the blender body. The
hopper must be free to move, with the only contact to the blender through the loadcell.

2. If the blender ismounted directly on the extruder and if the extruder is vibrating more than norma,
this excess vibration may disturb the hopper weights. If the vibration cannot be reduced, raisethe
coast bit tolerance (see section 4.4.7.2.3), initidly doubling the entered vaue.

Page 98 Section 7: Troubleshooting



3. Some materials do not flow consstently from the hopper up the auger throat. 1f thisalarm occurs
after a new materid is introduced, raise the coast bit tolerance (see section 4.4.7.2.3), initidly
doubling the entered vaue. 1f this does not solve the problem, partialy open the sample chute and
watch the materid faling off the end of the auger. If the materid appears to "pulse’ out of the
hopper, check to make sure that the nylon auger insert is properly positioned o that just the end
of theinsert is visble through the open sample chute (see mechanica drawings). Also check to
make sure thereisno 'angd hair' or smilar materia blocking the auger flight.

4, Check the loadcdll cdibration. If the loadcell calibration is off by more than five percent, the
loadcd | or weigh module may be damaged.

7.2.2 DRIVE SYSTEM FAILURE

A drive system failure darm is generated because the blender does not see what it considers to be an
adequate amount of weight loss for a given motor speed.

Possible causes;

1 Check to see that the hopper motor isoperating. If not, the motor, the cabling or the drive module
should be suspected. If the motor is operating, check that materid is flowing out of the hopper.
No materid flow indicates a blockage in the hopper, aloose or broken auger, or incorrect motor
rotation.

2. If the materid is surging out of the hopper (materid flow can be checked by partialy opening the
sample chute) check to make surethat the nylon auger insert is properly positioned so thet just the
end of the insert is visible through the open sample chute (see mechanica drawings).

3. If materid isfeeding consstently out of the hopper, the drive system failure detection parameters
may besettootight. Lower the DRIVE FAIL TOLERANCE and raisetheMAX DRIVE FAILS
BEFORE ALARM parameters (see section 4.4.7.2.3).

4, If the hopper is overloaded, this darm will be generated, usualy aong with the HOPPER OVER
MAX WEIGHT dam.

5. The rate may be too low for the hopper type used. Check sales documentation for hopper rates.

7.2.3 HOPPER/DRIVE NETWORK FAILURE
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All devices on the network have a 'happy light' to indicate the communication status. This light will be
blinking and green if communication to that device is good, otherwise it will gppear orange or red.

If al hoppers and drives show network failure:

1 Cyde power to the entire system to ensure that a power line disturbance has not temporarily
faulted a module or the centra compuiter.

2. Check for ashort in the network wiring.

3. One module may havefailed, shorting out the entire network. Turn off and disconnect al modules
from the network but one. If communicationis OK to that module, another has failed. Turn on
power and reconnect to each module in turn to find the failed module.

A group of hoppers and/or drives show network failure:

1. Check the network wiring between the last module in the network with good communication and
the first module to show network failure.

2. Check that no modules have the same address setting. The address switch isfound onthe module
pc board.

A single hopper or drive shows afailure:
1 Check the network wiring to that module.

2. Check that the address switch setting on the module matches that in the configuration for that
device.

3. Check the device number to make sureit isunique and within the rangefor ether theweigh module
or the drive module.

4. Replace the module.
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7.3 OTHER PROBLEMS

7.3.1 NO UPDATE

If ahopper does not update itsweight throughput (displays 0.0) when the motor isrunning, possible causes
may indude

1 Not enough time for the hopper to update and compute the correct rate after a speed change. If
this only persstsfor a short period, thisis not a problem.

2. The following aarms will prevent a hopper from updating: HOPPER UNDER MINIMUM
WEIGHT, HOPPER OVER MAXIMUM WEIGHT, UNSTABLE WEIGH SY STEM, DRIVE
SYSTEM FAILURE, or HOPPER CRITICAL LOW.

3. If the hopper reload time is such that the time between the end of a hopper fill and the start of the
next hopper fill isless than the update time, the hopper rate will not be ca culated.

4, There may be too much vibration for the blender to determine the rate.
7.3.2 NO RATE SPEED

If the syssemwill not go into automatic when the RUN key ispressed and displaysthe message"NO RATE
SPEED FOR xxx," the system has not |earned the rel ationship between rate (weight throughput) and motor
speed. For ahopper, run anew rate/speed. For an extruder, run the extruder in manua mode to learn
a rate/speed factor. If the device does update (shows a rate greater than 0.0) but does not get a
rate/speed, the device is probably running below the low darm speed.

7.3.3 SET RATE DIFFERSFROM RECIPE RATE

If the blender is running in ON/OFF mode but not running at the set rate, the set rate may be outside of the
possible rates for the blender operation. To determine this, either check the MONITOR screens which
indicate the minimum and maximum blender rates with the given recipe (see discussion of the ' REC MIN'
and 'REC MAX' MONITOR screens on page ?), or look at the motor speeds for each hopper. The
blender needsroom to adjust the motor speedswithout generating darms, and sowill not alow the blender
to run with one of the motor peeds too close to the darm speeds.
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Ancther posshility is that the maximum blender rate has been limited (under CONFIGURE
DOWNCOMER ALARM/LOAD WEIGHTS, MAXIMUM TOTAL RATE). Thiswill act asa'celling
for thetotal blender rate.

7.3.4 SET RATE DIFFERSFROM PROCESSRATE

There may be timeswhen the blender does not seem to be running at the rateindicated onthe MONITOR
screens.  This can be caused from improper hopper calibration or a bad load cell, but more often the
problem is an incorrect rate/speed factor for one or more of the hoppers. If the problem is with the
rate/speed factor, the blender will eventualy compute the correct rate (during operation, the blender is
constantly updating the rate/speeds for each hopper), or the user may smply stop the blender and check
the recipe, dlowing the blender to do a new rate/speed.

7.3.5 BLENDER NEVER LEARNS PROCESSRATE

A blender runningin CONTINUOUS mode with aweighed downcomer should keep the downcomer level
fairly close to the midpoint (between the high and low level). When this occurs, the blender has learned
the processrate. If the blender is not determining this rate quickly enough, the following things should be
checked:

Make sure that the blender has enough 'room' to maneuver the motor speeds around the actual process
rate. If the processisrunning around 500 PPH, the blender should be configured to have arunning range
of at least 425 to 600 PPH.

Make sure that full speed for the blender is not way over the estimated process rate. The blender sarts
by going to full speed, and will shut off when the downcomer high leve is reached, turning on again &t the
downcomer midpoint. If the blender does not have enough time to compute the process rate before
reeching the high level the output rate may never be learned. Onefairly easy way to correct this problem
isby loweringthe MAXIMUM TOTAL RATE under CONFIGURE DOWNCOMER ALARM/LOAD
WEIGHTS.

Make sure that no hopper is coasting too much, or being loaded too often. To compute the output rate,
al of the hoppers must have updated, and hopper which is taking excessively long to compute arate will
keep the blender from determining the actual process rate.
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8 PREVENTIVE MAINTENANCE

This preventive maintenance section refers only to the blender, and does not cover other components used
withtheblender. Refer to the maintenance section in the gppropriate User Manud for information on these
components (ie. conveying equipment: recaivers, vacuum pump, €tc.).

8.1 DC MOTOR MAINTENANCE

The DC permanent magnet auger motors have extended life brushes, but both brushes should beinspected
every S0 often. One brush may wear more than the other. Replace brushesif they are worn down to the
shunt. Clean out brush debris before ingtdling new brushes.

The motor should not be lubricated. Any sign of armature bearing mafunction is cause for motor
replacement and return.

8.2 AUGER SEAL

The auger sedl is located in the gearbox/gearmotor output flange casting. It is designed to contain the
process materia in the auger housing as the auger rotates. If the process materid contains particle fines,
more frequent ingpection is required than if a negligible amount of fines are present. These fines are
abradve and shorten sedl life. Replacethe sedl if thereisan obvious discharge of process materia between
sed and auger. Ingdl the new sed with lip oring on the Side of the sedl away from the process materid.

8.3 FEEDER UNIT GEARBOX/GEARMOTOR
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The gearbox/gearmotor is permanently ubricated so ingpection of the lubrication leve is not required. If
there are excessive |ubrication lesks at either end of the hollow output shaft or at the motor input, a sed
may have reached the end of its servicellife.

84 LOADCELLS

It isimportant that the loadcdlls be free to deflect under the normal load of materia in the weigh hopper.
For this reason, stray process materid should be kept clear of the loadcell.

8.5 AUGER INSPECTION

Each auger is mounted in a hollow shaft gearbox with cup-point set screws. The screws contact flats on
the auger to diminate dippage. Inspect the auger periodically to be surethat the auger is securdly fastened.
The augers should also be inspected periodicaly for straightness, as a bent auger could affect metering
rates. Any bent augers should be repaired or replaced.

8.6 FEEDER UNIT LATCHES

The feeder unit is connected to the auger housing by apair of latches which must be adjusted to provide
asecure mount. If the feeder unit is not fastened correctly, the auger could be misdligned with the auger
housing, causing the auger to become bent or broken. Thelatches should be adjusted so that they are snug,
but not so tight that excessive force is required to close the latch. Be very careful not to adlow pellets
(process materia) to become lodged betweenthe gearbox flange and the auger housing, asthiscould aso
cause auger misdignment. This can be prevented by dways checking the inner flange of the feeder unit
before replacing the feeder unit on the blender, making sure that the mounting surface isfree of al materid.
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APPENDIX A NEW FEATURESREVISIONSUPGRADE PROCEDURE

There are new features which will be noticed by the user who upgrades a blender from version 3.0x
firmwareto verson 3.14. They are the following:

S Fixed problem with oscillating critical low darm. If ahopper in the currently running recipe went
critical low but the temporary recipe did not have the hopper in the recipe the blender would
oscillate on and off.

S Fixed problem with version conversion which repested converting from 3.13 to 3.12.

Magor changesin blender operation from earlier versons

Asof 3.13

S Fixed bug with auxiliary output which occurred with a PWM drive blender using an EXD for the
auxiliary output. The blender would only communicate with the drive when the output was changed
which alowed the EXD to time out and drop the reference occasonaly.

S Improved Gravilink so that extruder rate updates are synchronized with the Gravitrol system.

Asof 3.12
S Added support for the Siemens 3964R protocol.

Asof 3.11
S Added support for remote recipe selection viarelays on the back of the mini-op pand.

Asof 3.10

S Theloading system can now be set to either AUTO, MANUAL, or DISABLED. Previoudy it
could only be DISABLED or ENABLED.

S The user can now perform arate/speed operation remotely.

The blender in primary line peed control or monitor mode now supports a secondary nip.

The user can enter stretch factors to account for materia area changes between the primary nip

and the secondary nip.

Specific hoppers can be designated as ‘regrind’ hoppers.

Integer version of aternate registers added (point 87).

Remote RUN/STOP relay support added.

Blender can output debug datain aformat directly importable to a spreadsheet program.

Blender will automaticaly update memory from recent versons (3.00 and higher).

w wm
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Asof 3.08
S Fixed aproblem in parsing the addressin the ASCII protocol.
S Fixed a problem with word range reads and writes with the Allen Bradley protocol.
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Asof 3.07

S Added a feature to the EXTROL protocol to improve error handling in the EXTROL system.

S Fixed a problem with the caculated minimums and maximum blender rate. The blender would
sometimes use the temporary recipeinstead of the running recipe, thereby ca culating the incorrect
maximum blender rate.

Asof 3.06
S Added remote diagnostics to each protocol to keep track of number of good and bad messages
aswdl asthelagt i/o0 point written.

Asof 3.05
S This verson was never reeased.

Asof 3.04:
S Inverson 3.03, if BATCH was enabled, the system would not run if BATCH was later disabled.
Thiswasfixed in 3.04.

Asof 3.03:

S BC in BATCH mode will now restart after critica low in hopper is satisfied even if the low prox
on the downcomer is covered.

S BC running in CONTINUOUS and aso in BATCH mode will now stop when batch reached.

S Printer buffer should no longer overflow. Used to overflow occasonaly with CHECK PRINTER
dam.

S Rate/Speed can no longer be run if the network isfailed.

Shift and Inventory totals no longer increase when in MANUAL BACKUP

S Allow restart of current batch where left off when STOP key is pressed.

w

Asof 3.02:
S If "NEED KEY TO MODIFY" was st to "NO", no longer get random text messages under the
<MODIFY> key

S Can now use high number recipes after alow number recipe has been used
S Can now take acritical low hopper out of the recipe even if downcomer dmost empty

Asof 3.01:

S Blender loading by time works correctly

S Initid rate/speed for hoppers now works correctly (it did not always give correct results in 3.00)

S Shutdown adarms now latch correctly

S Can now send AUTO/AUTO remote command (with new mode button) for BE doing extrusion
control when extruder has been put into MANUAL mode

S Remote writes and reads of the ACCEL/DECEL parameters now work correctly
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S Blender can no longer starve extruder while running a a speed which is below the blender tota
maximum.

Remote reads of points 1015, 2015, . . . return invaid points

Removed somefdse UNABLE TO MEET RATE darms

Update times no longer randomly changed to 1 second

Extruder can now be easily started remotely from a stopped condition

BE in AUTO in compatibility mode now accepts new extruder rates (previousy had to PAUSE
before accepted)

nuu;mwmomwowm

Asof 3.00:
S CALCBIT default lowered to 350 bits (resultsin faster updates)
S Added darm and event logging
S New rate/speed routines:
- Can monitor average rate/speed factors
- Can enter new rate/speed factors for each hopper
- Can set motor speed for rate/speeds for each hopper in CONFIG
- Can run rate/speed on hopper not in AUTO while blender running
- Rate/speed takes only 6 seconds
- Initid rate/speed modified for first 5 updates before going into average
S Added resin codes and resin product totals
S Un-calculated rates now show "..." instead of "0.0"

For users who upgrade from an older verson, hereis a brief ligting of the changes made with each new
verson:

Asof 2.25, 2.26 and 2.27:

S User no longer hasthe option of running abad recipe (previousto this, the user could ' ATTEMPT
TO RUN ANYWAY")

Added DRIVE IN MANUAL BACKUP and DRIVE INHIBIT darms

Ability to return the set rates instead of the actuals to a remote process

Added good remote reads and good remote writes to service displays

Added new MODE button for remote communication

Added ahility to start/stop extruder/blender separately via new remote MODE button

HOP and REC displaysin MONITOR kept current with each hopper update (used to only update
when RUN was pressed)

Added "RATIO" in <MANUAL> if controlling both extruder and line speed

Fixed problem which caused thickness to clear when recipe key pressed and controlling LTP
Show dl actuds even when have aMANUAL BACKUP dam

Added ability to print some of the configuration (isin menu under <PRINT> key)

Can now step through partid recipe, changing only what is needed, and then press <RUN>
Added sdlection (under ADDRESSES) for normally open or normally closed loading relays

nuvmummwomwowm
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S If go from KG to LBS, al weights are converted (load, cdibretion, darms, . . .)

Asof 2.20:

S Fixed problem which sometimes gave 'NO RATE/SPEED HOPPER h' or 'HOPPER h NOT
CALIBRATED' messages for hoppers which were not in the recipe

S New BE control mode : Monitor extruder and Control haul-off

S Added PURGE mode for hoppers or system

Asof 2.12:

S Allowed print 'id' of up to 9999 (used to only go up to 128)

S Added support for four proximity switches on BC downcomer

S Bug introduced in manua backup in 2.11 corrected

S Specid registers for remote communication (75 and 85) added to alow modification of most
configuration parameters

S Recipes which appear to add to 100% will no longer give 'RECIPE MUST ADD TO 100%'
message (this occurred due to interna roundoffs)

Asof 2.11:

S Support for length throughput monitoring

S Extruder and haul-off now reach final speedsat the sametime during rate changeswhen controlling
both NIP and extruder

S Messages for 'RUN', 'STOP, etc. will now be logged to the printer when LOG ALARMS TO
PRINTER is selected (this did not work correctly in 2.10)

Asof 2.10:

S Support for two more languages - French and German

S MANUAL ON DELAY and UNABLE TO MEET RATE DELAY can now be s to different
numbers

S Support for Allen Bradley DH+ communications

S Enhanced, easier to use darm entry

S "HOPPER CRITICAL" message now displays when blender pauses for critica low (used to be
"HIGH LEVEL EXCEEDED")

S Loading will not ever be activated if loading disabled (blender used to 'bump’ load relays when
MANUAL firg entered)

S RUN cannot be pressed when in MANUAL BACKUP mode

S CONFIGURATION is now stored when any control key (PRINT, MONITOR, RECIPE, . . .)
IS pressed, aleviating the need for periodically selecting "STORE CONFIGURATION" from the
configuration menus

S Communication ports now user configurable

S Entering O for UNABLE TO MEET RATE ALARM disablesit (for starve fed gpplications)
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S If the key isrequired for the CONFIGURATION section but not or CALIBRATION, pressing
CONF G without the key in the ENABLE position will take the user straight to CALIBRATE.

S Diagnogtic screen is now available from MODIFY

S Multidrop communication now sdectable for EPCC and ASCII

UPGRADING FROM A PREVIOUS RELEASE

Updating from earlier releases of software requires replacing the firmware in the central computer. This
will many times, unfortunately, require reconfiguring and recaibrating your blender. The firmwareis a set
of 2 EPROMS labeled FWH1xx300 and FWH2xx300. The FW signifiesthat the part isfirmware. The
next character, an 'H', indicates a4 megabit EPROM. (NOTE: When going from a'G' (2 MB) EPROM
to an 'H', jumper J3 may need to be modified to connect pins 15-17). The next digit indicates where on
the pc board the chip islocated. The'1' chip isthe 'high' portion of the code, and goesinto the socket on
the PC board labeled 'ROMH'. The '2' chip isthe 'low' portion and goes into the socket labeled with a
'ROML". Thexx indicatesthat thefirmwareisfor gravimetric blenders(BG), blenderswith anon-weighed
downcomer (BC), XB or XG seriesblenders (XB/XG) or blenderswith extrusion control (BE). The 300
indicates that the release is version 3.00.

The EPROMS should be handled with care as they are sengitive to Static eectricity. DO NOT TOUCH
THE PINS. Keep the EPROMS in their package until ready to perform the upgrade. When removing an
old EPROM, use aflat blade screwdriver to pry the it up, or use an EPROM puller. To insert a new
EPROM, bend the pins (if necessary) until they are perpendicular to the body by rotating againgt a flat
grounded object and insert into the appropriate socket.

In order to provide some of the new features and enhancements, it may be necessary to change the
software in the weigh and drive modules (the blender will give an darm if afirmware upgradeis required).
Upgrading requires a programmer module, programmer to i/0 module cable, programmer to PC cable,
software disk, and an IBM compatible PC with an available COM1 port. All except the PC will be
provided with the upgrade kit. To upgrade software, perform the following steps:

1 Connect the two cables to the programmer. The cables have different connector types to avoid
confuson. Connect the 9 pin D connector to COM1 of the PC. If the PC has a 25 pin D
connector, an adapter may be used or the programmer may be plugged directly into the COM1
port of the PC.

2. Insert the disk into the PC. Switch to the drive containing the disk by typing "A:" or "B:" and then
RETURN. For color displays, type "DOWNLOAD" and then RETURN. For monochrome
displays type "DOWNLOAD -m" and then RETURN. Sdecting "Help" at any timewill provide
information which may be useful in the download process. Pressing any key will exit the Help
Menu.
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3. Pug the 1/0 module end of the program cable into the module to be downloaded (weigh module,
drive module, etc.). The 10 pin flat ribbon connector mates with a connector on the pc board
marked "PROGRAM" or "PROGRAMMER". Ensurethat the connector isinserted with the keys
matching.

4, On C1200 and C1181 modules there is an 8 position jumper bed near an IC marked "28C64".
This jumper bed controls the boards ability to accept adownload. If thereis ajumper between
pins 3 and 4 moveit to between pins 1 and 3. Thiswill alow the board to accept the download.

5. On the PC, sdlect "Download Software”, then"Board Sdlect”. A list of board types and software
revisons will appear. Select the board type (C1200 Rev A, etc.) and the software revison to be
downloaded. Theboard hardwarerevisonisfound next to the part number. Next to the software
revison is a note that states that the software is for central computer software prior to V2.00
(<v2.00) or for V2.00 or later (>=V2.00). Make surethat the correct versonisselected. Press
RETURN.

6. The PC screen will show status messages detailing download progress. When complete, the
program will state that the download was successful. If adownload failure occurs aread window
will gppear describing where the download failed and offer suggestions to fix the problem.
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APPENDIX B ADDRESSING AND THE BLENDER

The basic blender system consists of a main CPU card (referred to as the mini-op station), and severd
other cards (drive module, weigh modules(s), . . .). These cards communicate by way of a three wire
cable, called thelocal network cable. This cable carries messages in a high speed serid form fromcard
to card whenever power is goplied to the sysem. Each card has an LED which indicates the message
traffic on the network - when this light is solid green, no communication is taking place. When the LED
is flashing between green and off, messages are being received. If this LED is ever an orange color, the
card has not received any messages lately and has 'failed' the network (timed-out).

In order for there to be an orderly progression of traffic from card to card, each card has an address on
this network. Theseaddressesare set at the factory by meansof asmall rotary switch, but can be modified
in the fidd if there is ever any addressng conflict during system expanson. Each message sent on the
network hasincluded with it the address of the device with which it wishesto communicate. Each device
looks at al messages sent, but only processes the ones which have a destination address matching its own.
For cards with multiple devices (the drive card, for instance), each device attached to that card will have
a separate channd.  In this manner, the main CPU can send a message to change the motor speed for
hopper B, and be assured that the correct motor will begin to turn.

The Octal Drive Card has a default address of 32, with hopper A's motor being channel one, hopper B's
motor being channd two and so on.  This drive card can control up to eight motors, so a ‘fully loaded
blender with eight hoppers only needs one drive card. If the blender is using the PWM motor controllers,
there is one drive card (again with a default or ‘base’ address of 32) for each motor, and the addresses
are usudly incremented with each hopper. The default address of the weigh module for the first four
hoppers and the downcomer is 16, with hoppers A through D being found on channels one through 4,
repectively. The weighed downcomer (if it exigts) isusudly on thefifth channd of thefirst weigh module.
A blender with more than four hoppers and a weighed downcomer (or five hoppers and no weighed
downcomer) will have a second weigh module with an address of seventeen, with the next hopper (either
E or F) being channd 1, and so fourth. If the blender is set up for extruson control, the drive for the
extruder isusualy located at address 33, channel one for a system with an Octal Drive Card, or address
48 or 49 for a system with PWM drives.

Under most circumstances, these addresseswill not bemodified. 1f, however, auser needsto modify some
of the default addressing, these new addresses should be recorded in case the blender must be reconfigured
at some future date (see the configuration worksheets e sawhere in the gppendix).
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APPENDIX C CONFIGURATION WORKSHEETS

The following pages are worksheets designed to help you enter and keep up with your system's
configuration. Thisinformation ismost useful when updating to anew revison of softwarewhich sometimes

may require reentering the data. Not al blenders and configurations will have dl of the parameters listed
in the workshests.
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SYSTEM CONFIGURATION WORKSHEET

SYSTEM DESCRIPTION:

Language:

Choices. ENGLISH; NEDERLANDS;
DEUTSCH; FRENCH;SPANISH;
PORTUGUOS

Weighed Downcomer?

Blender Control Mode:

Choices. CONTINUOUS; ON/OFF
Downcomer Low Level Weight

Downcomer High Leve Weight

Full Speed Delay

High Dday

Cutdze

Extruder Control Mode:

Choices. MONITOR, CONTROL
Line Speed Control Mode:

Choices: UNUSED, MONITOR, CONTROL

Application

Choices. BLOWN FILM
SHEET AND CAST FILM
PIPE AND TUBING
WIRE AND CABLE
PROFILE
Firg Recipe Entry

Second Recipe Entry

Recipe Entry Mode:

Choices. PARTS, PERCENT
Number of hoppers

SYSTEM ACCEL/DECEL PARAMETERS

System Accedl Rate

System Decd Rate

(yes'no) [no]

[BLOWN FILM]

[WIL]

(1-8) [4]
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USER INTERFACE PARAMETERS:

Screen Timeout (0=none)

Error Timeout

Extended Monitor Menus?

Use Alpha Resin Codes?

Always Enter Dengtiesin Recipe?
Need Key to Configure?

Need Key to Calibrate?

Need Key to Change Recipe?

(seconds) [10]

(seconds) [2]

Need Key to Store Recipe?

Need Key to Stop?

Need Key to Run?

Need Key for Manud?

Need Key to Turn Off?

Need Key to Modify?

If "Need Key to Modify" isNO:
Need Key to Clear Shift Totals?
Need Key to Clear Inventory Totals?

Need Key to Clear Alarm Log?
Need Key to Modify Load Weights?

Need Key to Modify Alarm Weights?
Need Key to Modify RS/Factors?
Need Key to Modify Batch Size?
Need Key to Modify Sys Accdl/Deced?
Need Key to Modify Miscellaneous?

Need Key to Clear Diagnostic Data?

Need Key to Show Diagnogtic Data?

Need Key to Modify Specia Software?
Need Key to Modify Manua Backup?
Need Key to Disable Loading System?
Need Key to Modify Resins?

Need Key to Display Resns Totals?

Need Key to Clear Resin Totas?
Need Key to Clear Recipe Totals?
Need Key to Display Recipe Totals?

Need Key to Modify UCB?
Need Key to Modify Multipliers?

NETWORK PARAMETERS:

(yes/no) [yes]
(yes'no) [no]
(yes'no) [no]
(yes/no) [yes]
(yes/no) [yes]
(yes/no) [yes]
(yes/no) [yes]
(yes/no) [yes]
(yes/no) [yes]
(yes/no) [yes]
(yes/no) [yes]
(yes'no) [no]
(yes'no) [no]
(yes/no) [yes]
(yes/no) [yes]
(yes/no) [yes]
(yes/no) [yes]
(yes/no) [yes]
(yes/no) [yes]
(yes/no) [yes]
(yes/no) [yes]
(yes/no) [yes]
(yes/no) [yes]
(yes/no) [yes]
(yes/no) [yes]
(yes/no) [yes]
(yes/no) [yes]
(yes/no) [yes]
(yes/no) [yes]
(yes/no) [yes]
(yes/no) [yes]
(yes/no) [yes]
(yes/no) [yes]
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Network Retries Before Failure (1-99) [10]

Network Failure Repoll Time (seconds) [5]
UNITS:
Units System (Eng/Met) [E]
If Units Sysem = English
Weight/Length Unit (Ib/2000ft;1b/ft)
If Units System = Metric
Weight/Length Unit (g/m;kg/m) [g/m]

COMMUNICATION:

Printer Port

Remote Port

Remote Op-Station Port
Modem Port

Width Controller Port
Remote Gravitral Link

Remote Protocol

Choices: NONE; EPCC; ASCII; SPI; ALLEN BRADLEY DH+; BGE EXTROL

CCM;MODBUS

Depending upon Remote Protocol:

Remote Address (1-127) [1]

Baud Rate (bityse) [9600]

Number of Data Bits (bits) [8]

Parity (¢/a/n) [none]

Number of Stop Bits (*2) [1]

AB Plc Type [PLC-2]

Choices. PLC-2 WORD ADDRESSING;PLC-2 BY TE ADDRESSING;PLC-5 ONLY

Baud Rate (bits/sec) [9600]
BityChar (bits) [8]
Parity (€/o/n) [none]
Stop Bits €2) [1]
Blender ID [1]
Print VVerbose Reports? (yes'no) [yes]

Clear Shift Totals After Report (yes'no) [no]
Log Alarmsto Printer? (yes'no) [no]
Generate Automatic Reports? (yes/no) [no]
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If "Generate Automatic Reports' is YES
Start Time for Reports (24 hour clock) (hh:zmm) [00:00]
Report Interval (hh:mm) [08:00]

MISCELLANEOUS:

Motor Speed in Percent? (yes'no) [yes]
Ext Ratio'ed in Manud? (yes'no) [yes|
Nip Ratioed in Manud? (yes'no) [yes]
Weigh Module Filter H2 [0.20]
Speed Cut Relay Addr (0- 126) [0]
If Speed Cut Relay Addr:
Speed Cut Relay Number (1-8) [8]
Speed Cut (0-100%)  [100%]
Aux Out Drive Addr (0-126) [0]
If Aux Out Drive Addr:
Aux Out Drive Channd (1-8) [8]
Aux Out Percent (0-100%) [10Q]
Base Aux Rate on BG Totd (0 - 9999) [0]
Maximum Aux Out Voltage (0-10V) [6.5]
Aux Alarm Relay Addr (0-126) [0]
If Aux Alarm Relay Addr
Aux Alarm Relay Number a-4 [4
If Aux Alarm Relay Addr:

Aux Alam Relay Channd (1-8) [8]

Aux Alarm Out Relay Addr (0-126) [0]
Run/Stop Relay Address (2=mini-op) [Q]
Silence Old Alarms? (yes'no) [no]
Cutsze [25.0%)]
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DOWNCOMER CONFIGURATION WORKSHEET

NOTE: Each line contains the menu display, aline for the user to record the blender configuration
value, the valid data ranges and the default data value. Not all optionswill appear on all blenders.

NETWORK ADDRESSES:

Drive Module Network Address
Drive Output Channd Number
Drive Inhibit Sgnd Active On?
Weigh Module Network Address
Weigh Input Channel Number
Alarm Relay Number

Sync Option Ingtaled?

(1-8)
(yes'no)

(1-5)

(yes'no)

(2-126)

[8]

[no]
(2-126)

[5]
(1-16)

[no]

[33]

[16]

[12]

NOTE: If using a5 channel weigh module, both the Weigh Modul e Networ k Address and the Weigh
Input Channel Number must be modified when morethan 5 channelsare assigned. Thefifth device
must be placed at a Network Address not equal to the previous Network Address, and must have
a Channel Number on that board (1-5). In most cases, the sixth device will have a Weigh Module
Network Address of 17 and a Weigh Input Channel Number of 0. 1f a weighed downcomer is used,
it usually occupies Weigh Module Address 16 and Input Channel Number 5.

ALARM/LOAD WEIGHTS:
Downcomer Low Level Weight (Ibs’kgs) [10]
Downcomer High Leve Weight (Ibs’kgs) [20]
Downcomer Low Alarm Weight (Ibs’kgs) [5]
Downcomer Critica Weight (Critical Low) (Ibs’kgs) [1]
Maximum Totd Rate (Ib/kg hr) [0]
CONTROL LOOP PARAMETERS:
Number of Moving Points (1-10) [5]
Time Between Updates (seconds) [8]
Limit Speed Changes? (yes'no) [yes]
If "Limit Speed Changes' isYES

Max Speed Change (%) [5]
Control Dead Band (%) [0.25]
Max Error Before Forced Update (%) [79]
Number of Max Errors/Forced Update (1-10) [2]
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Drive Fall Tolerance (bits) [1]

Max Drive Fails Before Alarm (10-999) [20]

Out of Spec Alarm Percentage (%) [2]

Manua On Delay (sec) [90]
Unable to Meet Rate Delay (sec) [90]
Rate Change Dead Band (0-99.99%) [2.5]
Extruder Rate Smoothing Factor (1-20) [10]
In/Out Rate Match Tolerance (0-99.99%) [50.0]
Out of Spec Delay (updates) [5]

ACCEL/DECEL/SPEED PARAMETERS:

Drive Acce Rate (Y/second)  [2]
Drive Decd Rate (Y/second)  [2]
Recipe High Speed Warning (%) [95]
Recipe Low Speed Warning (%) [10]
High Speed Alarm (%) [98]
Low Speed Alarm (%) [5]
Rate/Speed Zero Crossing (%) [0.1]
Maximum Drive Speed (%) [100]

CALIBRATION FACTORS:

Zero Weight Factor (bits)
Test Weight Factor (bits)
Test Weight (Ib’kg)
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HOPPER A CONFIGURATION WORKSHEET

NOTE: Each line contains the BG menu display, a line for the user to record the BG configuration
value, the valid data ranges and the default data value. Theletter 'H' (asin'[32+H]") indicatesthe
hopper number which corresponds to the hopper letter ('O’ for 'A’, '1' for 'B', etc.).

NETWORK ADDRESSES:

Drive Module Network Address
Drive Output Channel Number

Weigh Module Network Address
WeighInput Channel Number

Network Address

Load Relay Number
Loading Relay Type
Hopper Type

(2-126) [32]
(1-8) [1+H]

(2-126) [16]
(1-5) [1+H] LoadingModule
(2-126) [32]

(1-16) [1+H]

NO/NC [NO]

(nor/eg) [Normal]

NOTE: If using a5 channel weigh module, both the Weigh Modul e Networ k Address and the Weigh
Input Channel Number must be modified when morethan 5 channelsare assigned. Thefifth device
must be placed at a Network Address not equal to the previous Network Address, and must have
a Channel Number on that board (1-5). In most cases, the sixth device will have a Weigh Module
Network Address of 17 and a Weigh Input Channel Number of 0. 1f a weighed downcomer is used,
it usually occupies Weigh Module Address 16 and Input Channel 5.

ALARM/LOAD WEIGHTS:
Hopper Loading On Weight (Ibs’kgs) [10]
Hopper Loading Off Weight (Ibs’kgs) [0]
Hopper Loading Time (seconds) [0]
Hopper Low Alarm Weight (Ibs’kgs) [6]
Hopper Critica Weight (Critica Low) (Ibs’kgs) [5]
Min Dump Size Alarm Weight (Ibs’kgs) [5]
CONTROL LOOP PARAMETERS:
Number of Moving Points (1-10) [5]
Time Between Updates (seconds) [6]
Bits Between Updates (bits) [350]
Limit Speed Changes? (yes'no) [yes|
If "Limit Speed Changes' is YES.

Max Speed Change (%) [5]
Appendix C: Configuration Worksheets Page 121



Control Dead Band

(%) [0.25]

Max Error Before Forced Update (%) [25]
Number of Max Errors Per Forced Update (1-10) [3]
Percent Error to Coast (%) [200]

Coast Tolerance (1-999) [160]
Initid Coast Vaue (1-250) [5]
Max Coast Time Before Alam (seconds) [30]
Drive Fall Tolerance (bits) [1]
Max Drive Fails Before Alarm (10-999) [79]

Out of Spec Alarm Percentage (%) [1.0]
ACCEL/DECEL/SPEED PARAMETERS:

Recipe High Speed Warning (%) [95]
Recipe Low Speed Warning (%) [10]
High Speed Alarm (%) [98]
Low Speed Alarm (%) [5]
Maximum Output Voltage (Volts) [6.5]
Rate/Speed Zero Crossing (%) [6.0]
Motor Speed for Rate/Speed (%) [50]
CALIBRATION FACTORS:

Zero Weight Factor (bits)

Test Weight Factor (bits)

Test Weight (Ib/kg)
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HOPPER B CONFIGURATION WORKSHEET

NOTE: Each line contains the BG menu display, a line for the user to record the BG configuration
value, the valid data ranges and the default data value. Theletter 'H' (asin'[32+H]") indicatesthe
hopper number which corresponds to the hopper letter ('O’ for 'A’, '1' for 'B', etc.).

NETWORK ADDRESSES:

Drive Module Network Address
Drive Output Channel Number

Weigh Module Network Address
WeighInput Channel Number

Network Address

Load Relay Number
Loading Relay Type
Hopper Type

(2-126) [32]
(1-8) [1+H]

(2-126) [16]
(1-5) [1+H] LoadingModule
(2-126) [32]

(1-16) [1+H]

NO/NC [NO]

(nor/eg) [Normal]

NOTE: If using a5 channel weigh module, both the Weigh Modul e Networ k Address and the Weigh
Input Channel Number must be modified when morethan 5 channelsare assigned. Thefifth device
must be placed at a Network Address not equal to the previous Network Address, and must have
a Channel Number on that board (1-5). In most cases, the sixth device will have a Weigh Module
Network Address of 17 and a Weigh Input Channel Number of 0. 1f a weighed downcomer is used,
it usually occupies Weigh Module Address 16 and Input Channel 5.

ALARM/LOAD WEIGHTS:
Hopper Loading On Weight (Ibs’kgs) [10]
Hopper Loading Off Weight (Ibs’kgs) [0]
Hopper Loading Time (seconds) [0]
Hopper Low Alarm Weight (Ibs’kgs) [6]
Hopper Critica Weight (Critica Low) (Ibs’kgs) [5]
Min Dump Size Alarm Weight (Ibs’kgs) [5]
CONTROL LOOP PARAMETERS:
Number of Moving Points (1-10) [5]
Time Between Updates (seconds) [6]
Bits Between Updates (bits) [350]
Limit Speed Changes? (yes'no) [yes|
If "Limit Speed Changes' is YES.

Max Speed Change (%) [5]
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Control Dead Band

(%) [0.25]

Max Error Before Forced Update (%) [25]
Number of Max Errors Per Forced Update (1-10) [3]
Percent Error to Coast (%) [200]

Coast Tolerance (1-999) [160]
Initid Coast Vaue (1-250) [5]
Max Coast Time Before Alam (seconds) [30]
Drive Fall Tolerance (bits) [1]
Max Drive Fails Before Alarm (10-999) [79]

Out of Spec Alarm Percentage (%) [1.0]
ACCEL/DECEL/SPEED PARAMETERS:

Recipe High Speed Warning (%) [95]
Recipe Low Speed Warning (%) [10]
High Speed Alarm (%) [98]
Low Speed Alarm (%) [5]
Maximum Output Voltage (Volts) [6.5]
Rate/Speed Zero Crossing (%) [6.0]
Motor Speed for Rate/Speed (%) [50]
CALIBRATION FACTORS:

Zero Weight Factor (bits)

Test Weight Factor (bits)

Test Weight (Ib/kg)
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HOPPER C CONFIGURATION WORKSHEET

NOTE: Each line contains the BG menu display, a line for the user to record the BG configuration
value, the valid data ranges and the default data value. Theletter 'H' (asin'[32+H]") indicatesthe
hopper number which corresponds to the hopper letter ('O’ for 'A’, '1' for 'B', etc.).

NETWORK ADDRESSES:

Drive Module Network Address
Drive Output Channel Number

Weigh Module Network Address
WeighInput Channel Number

Network Address

Load Relay Number
Loading Relay Type
Hopper Type

(2-126) [32]
(1-8) [1+H]

(2-126) [16]
(1-5) [1+H] LoadingModule
(2-126) [32]

(1-16) [1+H]

NO/NC [NO]

(nor/eg) [Normal]

NOTE: If using a5 channel weigh module, both the Weigh Modul e Networ k Address and the Weigh
Input Channel Number must be modified when morethan 5 channelsare assigned. Thefifth device
must be placed at a Network Address not equal to the previous Network Address, and must have
a Channel Number on that board (1-5). In most cases, the sixth device will have a Weigh Module
Network Address of 17 and a Weigh Input Channel Number of 0. 1f a weighed downcomer is used,
it usually occupies Weigh Module Address 16 and Input Channel 5.

ALARM/LOAD WEIGHTS:
Hopper Loading On Weight (Ibs’kgs) [10]
Hopper Loading Off Weight (Ibs’kgs) [0]
Hopper Loading Time (seconds) [0]
Hopper Low Alarm Weight (Ibs’kgs) [6]
Hopper Critica Weight (Critica Low) (Ibs’kgs) [5]
Min Dump Size Alarm Weight (Ibs’kgs) [5]
CONTROL LOOP PARAMETERS:
Number of Moving Points (1-10) [5]
Time Between Updates (seconds) [6]
Bits Between Updates (bits) [350]
Limit Speed Changes? (yes'no) [yes|
If "Limit Speed Changes' is YES.

Max Speed Change (%) [5]
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Control Dead Band

(%) [0.25]

Max Error Before Forced Update (%) [25]
Number of Max Errors Per Forced Update (1-10) [3]
Percent Error to Coast (%) [200]

Coast Tolerance (1-999) [160]
Initid Coast Vaue (1-250) [5]
Max Coast Time Before Alam (seconds) [30]
Drive Fall Tolerance (bits) [1]
Max Drive Fails Before Alarm (10-999) [79]

Out of Spec Alarm Percentage (%) [1.0]
ACCEL/DECEL/SPEED PARAMETERS:

Recipe High Speed Warning (%) [95]
Recipe Low Speed Warning (%) [10]
High Speed Alarm (%) [98]
Low Speed Alarm (%) [5]
Maximum Output Voltage (Volts) [6.5]
Rate/Speed Zero Crossing (%) [6.0]
Motor Speed for Rate/Speed (%) [50]
CALIBRATION FACTORS:

Zero Weight Factor (bits)

Test Weight Factor (bits)

Test Weight (Ib/kg)
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HOPPER D CONFIGURATION WORKSHEET

NOTE: Each line contains the BG menu display, a line for the user to record the BG configuration
value, the valid data ranges and the default data value. Theletter 'H' (asin'[32+H]") indicatesthe
hopper number which corresponds to the hopper letter ('O’ for 'A’, '1' for 'B', etc.).

NETWORK ADDRESSES:

Drive Module Network Address
Drive Output Channel Number

Weigh Module Network Address
WeighInput Channel Number

Network Address

Load Relay Number
Loading Relay Type
Hopper Type

(2-126) [32]
(1-8) [1+H]

(2-126) [16]
(1-5) [1+H] LoadingModule
(2-126) [32]

(1-16) [1+H]

NO/NC [NO]

(nor/eg) [Normal]

NOTE: If using a5 channel weigh module, both the Weigh Modul e Networ k Address and the Weigh
Input Channel Number must be modified when morethan 5 channelsare assigned. Thefifth device
must be placed at a Network Address not equal to the previous Network Address, and must have
a Channel Number on that board (1-5). In most cases, the sixth device will have a Weigh Module
Network Address of 17 and a Weigh Input Channel Number of 0. 1f a weighed downcomer is used,
it usually occupies Weigh Module Address 16 and Input Channel 5.

ALARM/LOAD WEIGHTS:
Hopper Loading On Weight (Ibs’kgs) [10]
Hopper Loading Off Weight (Ibs’kgs) [0]
Hopper Loading Time (seconds) [0]
Hopper Low Alarm Weight (Ibs’kgs) [6]
Hopper Critica Weight (Critica Low) (Ibs’kgs) [5]
Min Dump Size Alarm Weight (Ibs’kgs) [5]
CONTROL LOOP PARAMETERS:
Number of Moving Points (1-10) [5]
Time Between Updates (seconds) [6]
Bits Between Updates (bits) [350]
Limit Speed Changes? (yes'no) [yes|
If "Limit Speed Changes' is YES.

Max Speed Change (%) [5]
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Control Dead Band

(%) [0.25]

Max Error Before Forced Update (%) [25]
Number of Max Errors Per Forced Update (1-10) [3]
Percent Error to Coast (%) [200]

Coast Tolerance (1-999) [160]
Initid Coast Vaue (1-250) [5]
Max Coast Time Before Alam (seconds) [30]
Drive Fall Tolerance (bits) [1]
Max Drive Fails Before Alarm (10-999) [79]

Out of Spec Alarm Percentage (%) [1.0]
ACCEL/DECEL/SPEED PARAMETERS:

Recipe High Speed Warning (%) [95]
Recipe Low Speed Warning (%) [10]
High Speed Alarm (%) [98]
Low Speed Alarm (%) [5]
Maximum Output Voltage (Volts) [6.5]
Rate/Speed Zero Crossing (%) [6.0]
Motor Speed for Rate/Speed (%) [50]
CALIBRATION FACTORS:

Zero Weight Factor (bits)

Test Weight Factor (bits)

Test Weight (Ib/kg)
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HOPPER E CONFIGURATION WORKSHEET

NOTE: Each line contains the BG menu display, a line for the user to record the BG configuration
value, the valid data ranges and the default data value. Theletter 'H' (asin'[32+H]") indicatesthe
hopper number which corresponds to the hopper letter ('O’ for 'A’, '1' for 'B', etc.).

NETWORK ADDRESSES:

Drive Module Network Address
Drive Output Channel Number

Weigh Module Network Address
WeighInput Channel Number

Network Address

Load Relay Number
Loading Relay Type
Hopper Type

(2-126) [32]
(1-8) [1+H]

(2-126) [16]
(1-5) [1+H] LoadingModule
(2-126) [32]

(1-16) [1+H]

NO/NC [NO]

(nor/eg) [Normal]

NOTE: If using a5 channel weigh module, both the Weigh Modul e Networ k Address and the Weigh
Input Channel Number must be modified when morethan 5 channelsare assigned. Thefifth device
must be placed at a Network Address not equal to the previous Network Address, and must have
a Channel Number on that board (1-5). In most cases, the sixth device will have a Weigh Module
Network Address of 17 and a Weigh Input Channel Number of 0. 1f a weighed downcomer is used,
it usually occupies Weigh Module Address 16 and Input Channel 5.

ALARM/LOAD WEIGHTS:
Hopper Loading On Weight (Ibs’kgs) [10]
Hopper Loading Off Weight (Ibs’kgs) [0]
Hopper Loading Time (seconds) [0]
Hopper Low Alarm Weight (Ibs’kgs) [6]
Hopper Critica Weight (Critica Low) (Ibs’kgs) [5]
Min Dump Size Alarm Weight (Ibs’kgs) [5]
CONTROL LOOP PARAMETERS:
Number of Moving Points (1-10) [5]
Time Between Updates (seconds) [6]
Bits Between Updates (bits) [350]
Limit Speed Changes? (yes'no) [yes|
If "Limit Speed Changes' is YES.

Max Speed Change (%) [5]
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Control Dead Band

(%) [0.25]

Max Error Before Forced Update (%) [25]
Number of Max Errors Per Forced Update (1-10) [3]
Percent Error to Coast (%) [200]

Coast Tolerance (1-999) [160]
Initid Coast Vaue (1-250) [5]
Max Coast Time Before Alam (seconds) [30]
Drive Fall Tolerance (bits) [1]
Max Drive Fails Before Alarm (10-999) [79]

Out of Spec Alarm Percentage (%) [1.0]
ACCEL/DECEL/SPEED PARAMETERS:

Recipe High Speed Warning (%) [95]
Recipe Low Speed Warning (%) [10]
High Speed Alarm (%) [98]
Low Speed Alarm (%) [5]
Maximum Output Voltage (Volts) [6.5]
Rate/Speed Zero Crossing (%) [6.0]
Motor Speed for Rate/Speed (%) [50]
CALIBRATION FACTORS:

Zero Weight Factor (bits)

Test Weight Factor (bits)

Test Weight (Ib/kg)
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HOPPER F CONFIGURATION WORKSHEET

NOTE: Each line contains the BG menu display, a line for the user to record the BG configuration
value, the valid data ranges and the default data value. Theletter 'H' (asin'[32+H]") indicatesthe
hopper number which corresponds to the hopper letter ('O’ for 'A’, '1' for 'B', etc.).

NETWORK ADDRESSES:

Drive Module Network Address
Drive Output Channel Number

Weigh Module Network Address
WeighInput Channel Number

Network Address

Load Relay Number
Loading Relay Type
Hopper Type

(2-126) [32]
(1-8) [1+H]

(2-126) [16]
(1-5) [1+H] LoadingModule
(2-126) [32]

(1-16) [1+H]

NO/NC [NO]

(nor/eg) [Normal]

NOTE: If using a5 channel weigh module, both the Weigh Modul e Networ k Address and the Weigh
Input Channel Number must be modified when morethan 5 channelsare assigned. Thefifth device
must be placed at a Network Address not equal to the previous Network Address, and must have
a Channel Number on that board (1-5). In most cases, the sixth device will have a Weigh Module
Network Address of 17 and a Weigh Input Channel Number of 0. 1f a weighed downcomer is used,
it usually occupies Weigh Module Address 16 and Input Channel 5.

ALARM/LOAD WEIGHTS:
Hopper Loading On Weight (Ibs’kgs) [10]
Hopper Loading Off Weight (Ibs’kgs) [0]
Hopper Loading Time (seconds) [0]
Hopper Low Alarm Weight (Ibs’kgs) [6]
Hopper Critica Weight (Critica Low) (Ibs’kgs) [5]
Min Dump Size Alarm Weight (Ibs’kgs) [5]
CONTROL LOOP PARAMETERS:
Number of Moving Points (1-10) [5]
Time Between Updates (seconds) [6]
Bits Between Updates (bits) [350]
Limit Speed Changes? (yes'no) [yes|
If "Limit Speed Changes' is YES.

Max Speed Change (%) [5]
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Control Dead Band

(%) [0.25]

Max Error Before Forced Update (%) [25]
Number of Max Errors Per Forced Update (1-10) [3]
Percent Error to Coast (%) [200]

Coast Tolerance (1-999) [160]
Initid Coast Vaue (1-250) [5]
Max Coast Time Before Alam (seconds) [30]
Drive Fall Tolerance (bits) [1]
Max Drive Fails Before Alarm (10-999) [79]

Out of Spec Alarm Percentage (%) [1.0]
ACCEL/DECEL/SPEED PARAMETERS:

Recipe High Speed Warning (%) [95]
Recipe Low Speed Warning (%) [10]
High Speed Alarm (%) [98]
Low Speed Alarm (%) [5]
Maximum Output Voltage (Volts) [6.5]
Rate/Speed Zero Crossing (%) [6.0]
Motor Speed for Rate/Speed (%) [50]
CALIBRATION FACTORS:

Zero Weight Factor (bits)

Test Weight Factor (bits)

Test Weight (Ib/kg)
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HOPPER G CONFIGURATION WORKSHEET

NOTE: Each line contains the BG menu display, a line for the user to record the BG configuration
value, the valid data ranges and the default data value. Theletter 'H' (asin'[32+H]") indicatesthe
hopper number which corresponds to the hopper letter ('O’ for 'A’, '1' for 'B', etc.).

NETWORK ADDRESSES:

Drive Module Network Address
Drive Output Channel Number

Weigh Module Network Address
WeighInput Channel Number

Network Address

Load Relay Number
Loading Relay Type
Hopper Type

(2-126) [32]
(1-8) [1+H]

(2-126) [16]
(1-5) [1+H] LoadingModule
(2-126) [32]

(1-16) [1+H]

NO/NC [NO]

(nor/eg) [Normal]

NOTE: If using a5 channel weigh module, both the Weigh Modul e Networ k Address and the Weigh
Input Channel Number must be modified when morethan 5 channelsare assigned. Thefifth device
must be placed at a Network Address not equal to the previous Network Address, and must have
a Channel Number on that board (1-5). In most cases, the sixth device will have a Weigh Module
Network Address of 17 and a Weigh Input Channel Number of 0. 1f a weighed downcomer is used,
it usually occupies Weigh Module Address 16 and Input Channel 5.

ALARM/LOAD WEIGHTS:
Hopper Loading On Weight (Ibs’kgs) [10]
Hopper Loading Off Weight (Ibs’kgs) [0]
Hopper Loading Time (seconds) [0]
Hopper Low Alarm Weight (Ibs’kgs) [6]
Hopper Critica Weight (Critica Low) (Ibs’kgs) [5]
Min Dump Size Alarm Weight (Ibs’kgs) [5]
CONTROL LOOP PARAMETERS:
Number of Moving Points (1-10) [5]
Time Between Updates (seconds) [6]
Bits Between Updates (bits) [350]
Limit Speed Changes? (yes'no) [yes|
If "Limit Speed Changes' is YES.

Max Speed Change (%) [5]
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Control Dead Band

(%) [0.25]

Max Error Before Forced Update (%) [25]
Number of Max Errors Per Forced Update (1-10) [3]
Percent Error to Coast (%) [200]

Coast Tolerance (1-999) [160]
Initid Coast Vaue (1-250) [5]
Max Coast Time Before Alam (seconds) [30]
Drive Fall Tolerance (bits) [1]
Max Drive Fails Before Alarm (10-999) [79]

Out of Spec Alarm Percentage (%) [1.0]
ACCEL/DECEL/SPEED PARAMETERS:

Recipe High Speed Warning (%) [95]
Recipe Low Speed Warning (%) [10]
High Speed Alarm (%) [98]
Low Speed Alarm (%) [5]
Maximum Output Voltage (Volts) [6.5]
Rate/Speed Zero Crossing (%) [6.0]
Motor Speed for Rate/Speed (%) [50]
CALIBRATION FACTORS:

Zero Weight Factor (bits)

Test Weight Factor (bits)

Test Weight (Ib/kg)
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HOPPER H CONFIGURATION WORKSHEET

NOTE: Each line contains the BG menu display, a line for the user to record the BG configuration
value, the valid data ranges and the default data value. Theletter 'H' (asin'[32+H]") indicatesthe
hopper number which corresponds to the hopper letter ('O’ for 'A’, '1' for 'B', etc.).

NETWORK ADDRESSES:

Drive Module Network Address
Drive Output Channel Number

Weigh Module Network Address
WeighInput Channel Number

Network Address

Load Relay Number
Loading Relay Type
Hopper Type

(2-126) [32]
(1-8) [1+H]

(2-126) [16]
(1-5) [1+H] LoadingModule
(2-126) [32]

(1-16) [1+H]

NO/NC [NO]

(nor/eg) [Normal]

NOTE: If using a5 channel weigh module, both the Weigh Modul e Networ k Address and the Weigh
Input Channel Number must be modified when morethan 5 channelsare assigned. Thefifth device
must be placed at a Network Address not equal to the previous Network Address, and must have
a Channel Number on that board (1-5). In most cases, the sixth device will have a Weigh Module
Network Address of 17 and a Weigh Input Channel Number of 0. 1f a weighed downcomer is used,
it usually occupies Weigh Module Address 16 and Input Channel 5.

ALARM/LOAD WEIGHTS:
Hopper Loading On Weight (Ibs’kgs) [10]
Hopper Loading Off Weight (Ibs’kgs) [0]
Hopper Loading Time (seconds) [0]
Hopper Low Alarm Weight (Ibs’kgs) [6]
Hopper Critica Weight (Critica Low) (Ibs’kgs) [5]
Min Dump Size Alarm Weight (Ibs’kgs) [5]
CONTROL LOOP PARAMETERS:
Number of Moving Points (1-10) [5]
Time Between Updates (seconds) [6]
Bits Between Updates (bits) [350]
Limit Speed Changes? (yes'no) [yes|
If "Limit Speed Changes' is YES.

Max Speed Change (%) [5]
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Control Dead Band

(%) [0.25]

Max Error Before Forced Update (%) [25]
Number of Max Errors Per Forced Update (1-10) [3]
Percent Error to Coast (%) [200]

Coast Tolerance (1-999) [160]
Initid Coast Vaue (1-250) [5]
Max Coast Time Before Alam (seconds) [30]
Drive Fall Tolerance (bits) [1]
Max Drive Fails Before Alarm (10-999) [79]

Out of Spec Alarm Percentage (%) [1.0]
ACCEL/DECEL/SPEED PARAMETERS:

Recipe High Speed Warning (%) [95]
Recipe Low Speed Warning (%) [10]
High Speed Alarm (%) [98]
Low Speed Alarm (%) [5]
Maximum Output Voltage (Volts) [6.5]
Rate/Speed Zero Crossing (%) [6.0]
Motor Speed for Rate/Speed (%) [50]
CALIBRATION FACTORS:

Zero Weight Factor (bits)

Test Weight Factor (bits)

Test Weight (Ib/kg)
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ALARM CONFIGURATION WORKSHEET

HOPPER ALARMS

Drive Over Maximum Speed
Action in PAUSE mode
Action in MANuad mode
Actionin AUTO mode

Ungtable Weigh System
Action in PAUSE mode
Action in MANuad mode
Action in AUTO mode

Out Of Specification Limit
Action in PAUSE mode
Action in MANuad mode
Actionin AUTO mode

Drive Under Minimum Speed
Action in PAUSE mode
Action in MANuad mode
Actionin AUTO mode

Drive Sysem Failure
Action in PAUSE mode
Action in MANuad mode
Actionin AUTO mode

Hopper Hardware Failure
Action in PAUSE mode
Action in MANuad mode
Actionin AUTO mode

Hopper Software Failure
Action in PAUSE mode
Action in MANuad mode
Actionin AUTO mode

Hopper Software Needs Updating
Action in PAUSE mode
Action in MANuad mode
Actionin AUTO mode

Hopper Network Failure
Action in PAUSE mode
Action in MANuad mode
Actionin AUTO mode

Hopper In Manua Backup

A B CDETFGH DC

DEFAULT

OnZ2

OnOZ2

OOz Ohz22z2

nnao
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Action in PAUSE mode
Action in MANua mode
Actionin AUTO mode

HOPPER ALARMS

Hopper Over Maximum Weight
Action in PAUSE mode
Action in MANuad mode
Actionin AUTO mode

Hopper Over Max Volume
Action in PAUSE mode
Action in MANuad mode
Actionin AUTO mode

Hopper Low Dump Size
Action in PAUSE mode
Action in MANuad mode
Actionin AUTO mode

Hopper Below Low Weight
Action in PAUSE mode
Action in MANuad mode
Actionin AUTO mode

Hopper Critical Low
Action in PAUSE mode
Action in MANuad mode
Actionin AUTO mode

Hopper Loss of Sync
Action in PAUSE mode
Action in MANuad mode
Actionin AUTO mode

Hopper Under Minimum Weight
Action in PAUSE mode
Action in MANuad mode
Actionin AUTO mode

Auxiliary Alarm
Action in PAUSE mode
Action in MANuad mode
Actionin AUTO mode

Unableto Meet Rate
Action in PAUSE mode
Action in MANuad mode

A B CDETF GH DC DEFAULT
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Actionin AUTO mode
Drive Hardware Failure
Action in PAUSE mode
Action in MANua mode
Actionin AUTO mode

HOPPER ALARMS

Drive Software Failure
Action in PAUSE mode
Action in MANuad mode
Action in AUTO mode

Drive Software Needs Updating
Action in PAUSE mode
Action in MANuad mode
Actionin AUTO mode

Drive Network Failure
Action in PAUSE mode
Action in MANuad mode
Actionin AUTO mode

Drive In Manud Backup
Action in PAUSE mode
Action in MANuad mode
Actionin AUTO mode

Drive Inhibited
Action in PAUSE mode
Action in MANuad mode
Actionin AUTO mode

Drive Anaog Input Overload
Action in PAUSE mode
Action in MANuad mode
Actionin AUTO mode

Drive Pulse Feedback Failure
Action in PAUSE mode
Action in MANuad mode
Actionin AUTO mode

SYSTEM ALARMS:
Check Printer
Action in PAUSE mode
Action in MANuad mode

nuouo

DEFAULT

OnOZ2
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Action in AUTO mode I
User Int Software Needs Updating
Action in PAUSE mode I
Action in MANua mode I
Action in AUTO mode I
Job Weight Reached, Blender Paused
Unableto Run
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APPENDIX D QUICK REFERENCE FOR THE BLENDER
MONITOR BASICS

The <M ONITOR> key accesses the display screenswhich are used to monitor blender operation. The
screens displayed will change depending on the blender's configuration. For instance, the screen which
displays line speed and rate will not appear if the computer is not controlling the line speed. Pressing the
<M ONITOR> key displaysthe last screen used when monitor mode was active.

The 'home monitor screen - the screen displayed when <M ONI T OR> isfirgt pressed after initid blender
power-on - will have varying information depending on blender configuration. This screen can dso be
reached from any other MONITOR screen by pressing the <M ONITOR> key twice. Pressing the
<M ONITOR> key twice again will return the display to the previous screen. A blender with aweighed
downcomer will disolay the weight of materid insde the downcomer asin the following:

AAEFITEM T JICE | JEARALICITILLITT,
[[EIRTHLTIN G RE TR LR T

RISUGSLE =2&[ 15905 CACORAISEH FELNQEL | <388 Ok IeL T Ciuaul asid |

y Y ;,
~EL: N 0| Exl® 1000 S D 10 TEe i
COMIILNOMNs  TTAMT: T TCDIAc: B D

-

RGURGLE (Aode 0l Cibolenou r—roe | = ey CrILLGLL PO HAbbeL
IR LATRILLIEA S30nlALTpn L ages

Figure 10 Home Monitor Screen for Continuous Mode with Weighed
Downcomer

On the following page is an example of various screens for the monitor function. Each screen can be
accessed by pressing the<UP> or <DOW N> key. For thefollowing example the screens gppear in order
by pressing the <UP> key.
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BLENDER WITHOUT BLENDER WITH
EXTRUDER AND HALL OFF EXTRUDER AND HALL OFF
CONTROL CONTROL
MONITOR HOME SCREEN MONITOR HOME SCREEN
| |
ACT LB\HR SHIFT LBS INVEN LBS SET LB\MF ACT LB|MF SET LB\HR ACT LB\HR
XX.XX XX.XX XX.XX XX.XX XX.XX XX.XX X.XX
ACT A xxx B x.xx C x.xx SET FT\MIN ACT FT\MIN ACT SPD
SPD D x.xx_ XX. XX XX. XX XXX
|
SET A x.xx B x.xx C X.xx EXTRUDER ACT LB|MF SET LB\HR ACT LB\HR
LB\HR D x.xx XX. XX XX.XX X. XX
ACT A x.xx B x.xx C Xx.xx SHFT LBS INV LBS SHFT FT INV FT
LB\HR D x.xx_ XX.XX XX. XX N XX. XX X.XX
|
HOP A x.xx B x.xx C X.xx ACT A x.xx B x.xx C x.xx
LBS D x.xx SPD D x.xx
SET A x.xxx B x.xx C x.xx D Xx.xx SET A x.xx B x.xx C Xx.xx
ACT A x.xx B x.xx C x.xx D x.xx LB\HR D x.xx
|
INV A x.xx B Xx.xx ACT A x.xx B x.xx C x.xx
LBS C x.xx D X.XX LB\HR D Xx.xx
SHFT A Xx.xx B x.xx HOP A x.xx B x.xx C X.xx
LBS C x.xx D Xx.xx LBS D x.xx
| |
INV A xxx B x.xx C x.xx SET A x.xx B x.xx C x.xx D x.xx
PRCNT D x.xx ACT A xxx_ B xxx C x.xx D x.xx
SHFT A x.xx B x.xx C Xx.xx INV A x.xx B x.xx
PRCNT D x.xx LBS C x.xx D x.xx
| |
WEIGH MODULE SHFT A Xx.xx B x.xx
TEMPERATURE xx F xx C LBS C  X.XX D X.XX
AVG A x.xx B x.xx C X.xx INV A x.xx B x.xx C Xx.xx
R\S D Xx.xx PRCNT D Xx.xx
| |
HOP MIN A x.xx B x.xx C x.xx D x.xx SHFT A x.xx B x.xx C x.xx
HOP MAX A x.xx B_x.xx_ C x.xx__ D x.xx PRCNT D Xx.xX
REC MIN A x.xx B x.xx C x.xx D X.xx WEIGH MODULE
REC MAX A x.xx B x.xx C x.xx D x.xx TEMPERATURE xx F xx C
| |
HOP TOTAL MIN: xxx MAX: xxx AVG A x.xx B x.xx C Xx.xx
REC TOTAL MIN: xxx MAX: XXX R\S D X.XX
NEXT A x.xx B x.xx C x.xx D x.xx HOP MIN A x.xx B x.xx C x.xx D X.xx
CURRENT A x.xx B x.xx C x.xx D x.xx HOP MAX A x.xx B x.xx C x.xx D X.xx
|
REC MIN A x.xx B x.xx C x.xx D x.xx
REC MAX A x.xx_B_x.xx_C x.xx__ D Xx.xx
HOP TOTAL MIN: xxx MAX: xxx
REC TOTAL MIN: xxx MAX: xxx
NEXT A x.xx B x.xx C x.xx D Xx.xx
CURRENT A x.xx_B x.xx C x.xx D X.xx

Figure 11 Sample Monitor Screen Sequence
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RECIPE BASICS

The <RECIPE> key is used to enter the recipe that will be used when the <RUN> key is pressed. A
recipe may be stored in battery backed memory for future recal. If the blender is set to require the key
to change stored recipes, and the key switch is in the DISABLE postion, the production recipe is
immediately displayed. Otherwise, when the <RECIPE> key is pressed the recipe menu is entered.

Choose the CHANGE PRODUCTION RECIPE menu option. This menu choice dlows the
modification of the currently running recipe. If the system isin AUTOMATIC (viathe<RUN> key), the
currently running recipe is copied to a temporary recipe that is then edited. If the system is not in
AUTOMATIC, the temporary recipe is edited without being overwritten. This alows the viewing of the
currently running recipewithout fear of accidentaly changing the current recipe. A recipe change only takes
effect in AUTOMATIC when the <RUN> Kkey is pressed.

If Stored recipes exist, the operator is first prompted by "RECALL STORED RECIPE?". If answered
Y ES, astored recipe may be recalled, overwriting the temporary recipe and alowing editing. If answered
no, the current temporary recipe is edited.

The parameters the operator may be required to enter (depending on the blender operating mode) are:

LINE OUTPUT - Thetota output of the line in weight throughpuit.

HOPPER x PARTS BY WT - If the 'per hopper' components are entered as PARTS BY WT.

HOPPER x=nn.nn % - If the 'per hopper' components are entered as percents.

FILM THICKNESS - For lines which control the product thickness.

LAYFLAT WIDTH - Usudly for blown film lines which are aso controlling thickness.

MATERIAL x SOLID DENSITY - Required for each ingredient for thickness contral.

WEIGHT / LENGTH - Specifiestotd line output in weight per running length.

INSIDE DIAMETER - Inside diameter, used for pipe/tubing and wire/cable.

OUTSIDE DIAMETER - Outside diameter, used for pipe/tubing and wire/cable.

WALL THICKNESS - Product wall thickness, used for pipe/tubing and wire/cable.
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