COPYRI GHT MAGUI RE PRODUCTS, | NC. 2000
| NTERPRETI NG t he *54 CYCLE PRI NTQUT

You may obtain printed information about every cycle by connecting a
printer to your blender controller printer port and turning on the *54
Print flag. 10 or 20 cycles of data can tell a |lot about the

performance of your blender. The following will help you interpret the
dat a.

A single cycle printout |ooks like this:
(dashes ---- added for clarity of spacing)

**REG  20** **NATURAL ** **COL 04.0** **ADD 00. 0** TOTAL

* 11/10/97 * * 16:17:53 * RECI PE 0000 **| D# 051** **WD 000000* OPROOO

FI NAL: DI SP, % 0.0 .0 1908.3 77.6 4.06 0.0 .00 1985.9
RATE: CGR/TIME 18224 976 19993 488 12973 31232 10240 31232 9.9
1ST DI SP, TI ME 0.0 00 1908.3 469 77.6 1826 0.0 00

DEFI NI TI ON OF EACH LI NE

The TOP- OF- PAGE headi ng:

**REG  20** **NATURAL ** **COL 04.0** **ADD 00. 0** TOTAL

Prints as a heading to each page, or once every 10 cycles. This serves

as a headi ng over the four colums of material. Thunbwheel settings
are shown. If a thunbwheel setting is changed, a new header line wll
print.

Noti ce that REG shows a full percentage only, no tenths. The software
only accepts full percentage entries for regrind. Tenths are ignored.

TWELVE software will print up to 3 Iine groups, 4 conponents per line,
printing only those that are currenly turned on.

The CYCLE headi ng:

* 11/10/97 * * 16:17:53 * RECI PE 0000 **| D# 051** **WD 000000* OPROOO

DATE and TIME this blend cycle was completed. RECIPE, ID, Wrk O der
and Operator nunbers have no bearing on bl ender operation but aid in
identifying this particul ar bl ender, and what job was running.

DATA line 1:

FI NAL: DI SP, % 0.0 .0 1908. 3 77.6 4.06 0.0 .00 1985.9



For each material, each colum shows the final dispensed weight of that
material and its percentage of the bl end.

In this exanpl e Natural dispensed 1908.3 grans. Percentage for natura
is not given since it is not set by the operator and is not pertinent.
Col or dispense is 77.6 granms, 4.06 percent of the natural dispense,
slightly over the 4 percent requested.

The final nunber, 1985.9 is the total weight of the blend. It equals
the sum of the component di spenses.

DATA line 2:

RATE: GR/TIME 18224 976 19993 488 12973 31232 10240 31232 9.9
These nunbers show the RATE of dispense for each material. These are
t he nunbers that the software used to cal culate how long to open the
slide gate or run an auger, in order to dispense the required anount.
This is GRAMS per Interrupts; 1822.4 grans dispensed in 976 interrupts,
which is 4 seconds.
The final nunber, 9.9 grams, is the TEAR WEI GHT of the weigh bin
di spl ayed just before the cycle began
DATA line 3:

1ST DI SP, TI ME 0.0 00 1908.3 469 77.6 1826 0.0 00

This shows the first dispense in grans for each material and the timng
of that dispense (in interrupts).

If the first dispense weight, (data line 3), matches the fina

di spense, (data line 1), then no "retries" occurred. In other words,
the first try was accepted by the software. If they do not match, then
the first try was short and one or nore retries occurred. The second
nunber is the dispense tine that the software calculated to be a
correct first try for the dispense.

Optional "BAI LOQUT" line:

A 4th data line (not shown in the beginning exanple) will print if any
singl e di spense goes past its target weight by a certain value, this
val ue set by the BER paraneter, normally 200 granms. The exanple line
shown here woul d indicate COLOR overshoot the target weight after

di spensing for only 232 interrupts.

Bail outs are designed to prevent overflows of material when initial
software settings, at start up, are entirely inappropriate for the
metering device. A larger then normal error correction will occur



after a bailout.

Bail outs errors at any time other then startup, usually indicate either
very poor flowing material, or excessive vibration. Wen a bail out
occurs the dispense stops imediately for a weight reading. Using this
i nformati on, the cycle then continues nornally.

WHAT TO CHECK FOR.
TOTAL BATCH WEI GHT: (DATA line 1)

Check the TOTAL batch weight, (DATA line 3), to confirmthe bl ender
nodel . 2000 grans indicates 200 series nodel.

400, 1000, and 2000 gramtotals indicate nodels that use 3 K | oad
cells, which nmeans output information is in 1/10's of granms.

4000, 9000, and 18000 gramtotals indicate |arger blenders that report
information in full grans. Since sone nunbers in the printout do not
i ncl ude the decimal point, you will want to know if you are reading
full granms or tenths of grans.

TARE WEI GHT.  (DATA line 2)

In DATA line 2, tear weights should be consistently within a few grans
of each other fromcycle to cycle. Large variations in the tare weight
nunbers may indicate excessive vibration, sone nechanical interference
with the weigh bin, or a faulty circuit board. Tare weights above or
bel ow zero are not a problemas long as they are consistently simlar
fromcycle to cycle. Wen problens are present, tare nunbers nmay vary
by up to 50 grans. Variations of 2 or 3 grans are not a problem

RETRIES: (DATA line 3 and 1, FIRST and FI NAL di spense)

VWhen FIRST tine dispense, (DATA line 3), does not equal FINAL dispense,
(DATA line 1), one or nore retries have occurred. Retries are evidence
of a problemthat will also cause percentage errors.

Retries may indicate possible problens; perhaps the hopper ran out of
material, or the flowrate is so erratic that the first dispense was
short for no good reason. Paraneters _RT and _RP determ ne what
shortage error is necessary to force a retry.

FLOW RATE NUVBERS: (DATA line 2)

Check the RATE nunbers, (DATA line 2), to determ ne each di spense
devi ce.

In the exanpl e above:

In the REGRIND columm, 18224 and 976 translates to 1822.4 grans in 4
seconds (244 interrupts = 1 sec). This is 455.6 grans per second,
typical for a regrind flow ng through 3" round or 2"x3" dispense

val ves

In the NATURAL col umm, 19993 and 488 indicate 1999.3 granms in 2



seconds, or 999.6 granms per second flowrate. This is a heavy natura
material, not polyethylene. Perhaps |exan or a glass filled materi al

In the COLOR col um, 12973 and 31232 indicate 1297.3 grams per 31232
interrupts, or 128 seconds, for a flow rate of 9.99 granms per second.
This is a 1 inch auger feeder, fromwhich we would typically expect
about 8 grams per second. Mre recent auger feeders use faster notors
delivering about 16 grams per second.

In the ADDI Tl VE col utmm, 10240 and 31232 indicate a flow rate of 8 grans
per second EXACTLY. Since it is exact, and since these two nunbers
are, in fact, the "default" settings fromwhen the bl ender was first
installed, we know that "Additive" has never been run on this bl ender
or at least not since the |last "CLEAR ALL" was perfornmed.

DATA |ine 3 dispense weight of 0.0 for additive, and the TOP- OF- PAGE
headi ng showi ng Additive set to 00.0 percent also confirmthat Additive
is not being run.

The following information will help you determ ne what devices in place
on a bl ender.

Devi ces: Appr oxi mat e granms per second:
1/2 inch augers, mcro pul se val ves 1/2 to 2
1 inch augers, 60 RPM notors 6to 10
1 inch augers, 120 RPM notors 12 to 20
100 series val ves di spense 250 to 450
3" round and 2x3 inch val ves 500 to 900
900 and 1800 series |arge 3x6 val ves 3000 to 5000
3" round and 2x3 valves with flow restrictors 50 to 100

Regrinds are always |ower then naturals. Bulk density will also cause
wi de variations in flow rates.

ERROR CORRECTI ONS: RATE NUMBERS. (DATA line 2)

The RATE nunbers are used by the software, each cycle, to calculate
materi al dispense tines. They are adjusted every cycle until flow
rates stabilize. Wen a significant error is detected, the software
adj usts the RATE nunbers.

The GRAM nunber is adjusted first. The TIME nunber (interrupts) is
changed only if the GRAM nunber goes bel ow 16, 000 or above 32,000
(approximately). In this event both GRAM and Tl ME nunbers are doubl ed
or halved to bring the GRAM nunber back to between 16,000 and 32, 000

This serves to keep all nunbers as large as possible allowing for the
nost accurate math, but not so large as to overflow the registers.

Only the GRAM nunber changes fromcycle to cycle, except under the
condi ti ons noted above.

Check the GRAM nunber for a series of consecutive cycles. |If it
remai ns unchanged, then the di spenses are accurate enough to not
trigger error corrections. Another possibility is that the paraneters
(M and NC) that determ ne when error corrections occur are sonehow out



of range preventing corrections that should be occurring.

The PRC parameter limts adjustnments to 10 percent. Do not expect any
si ngl e GRAM nunber change | arger then 10 percent.

A gradual decrease in the GRAM nunber indicates a slowing rate, a
hopper that is becom ng enpty for exanple. A junp in rate (increased
GRAM nunber) occurs when the hopper is refilled.

If Errors are occurring, but the GRAM nunber is NOT adjusting, check
the NC paraneter and the M paraneter. These control weather or not
error corrections occur. Both are set and adjusted automatically by
the software. M is set after each start up, after 10 cycles have run
without retries. M wll be set to indicate 50 percent of normal

di spense rate expressed as grans per second.

NC adj usts slowy over extended periods of running. NC indicates, in
grans, the upper limt of the error in 60 percent of the dispenses. A
hi gh nunber usually indicates poor flowing material. Vibration or
drifting load cells are other possibilities.

DI SPENSE TIM NG (DATA line 3)

The second nunber is the nunber of interrupts calculated to dispense
the material. |If these times are consistent but the weight of the
first dispense varies, then the material does not flow well, or
consistently. Another possibility is excessive vibration or
interference with the weigh bin.

Excess vibration, particularly on small dispenses, nmay cause incorrect
wei ght readi ngs even though the weight dispensed was, in fact, correct.

If the timng nunber is very small, 10, 20, 30 interrupts, perhaps this
is asking too much froma slide valve. Very short tinmes nean you want
smal | amounts, but are using a high rate di spense valve to do the job
An auger, a vertical valve, a horizontal valve with a flow restrictor,
or a smaller valve would help to inprove accuracy and control

If the timng nunber is below 5, you are operating in a range were it
is difficult for the blender to performwell.

The LAG tinme paraneter adds tine to every dispense. This is to
conpensate for the tinme at the beginning of a di spense when the

sol enoid val ve shifts and air pressure builds, before the valve starts
to nove. LAGtines are always set slightly longer then the necessary
mnimm |If a calculated dispense tinme is very short, the Lag tine
that is added, while small, may interfere with accuracy, and cause an
over di spense.

PERCENTAGE ERRCRS: (DATA line 1)

VWhen | ooking at errors of percentage of color or additive di spensed,
| ook further.

1. First, look for indications of "retries". Retries are evidence of



a problemthat will also cause percentage errors.

VWhen FIRST tine dispense, (DATA Iine 3), does not equal FINAL

di spense, (DATA line 1), one or nore retries have occurred. This
means the hopper ran out of material, or the flowrate is so
erratic that the first dispense was short for no good reason
Parameters _RT and _RP determ ne what shortage error is necessary
to force a retry.

I nconsi stent loading resulting in |arge variations in hopper
material |evel can cause retries.

Excessive vibration can al so cause bad wei ght readings, which can
cause unwarranted retries. |If the BAILOUT line is printing
occasionally, then vibration is nost likely causing this.

I ncreasi ng the BAILOQUT paraneter should fix this.

A LAGtine set too high may cause retries to overshoot their mark
resulting in over dispensing.

2. Second, |ook at ACTUAL wei ght di spensed (DATA line 1).

Color, for exanple, is a percentage of the natural. |In the exanple
above, Natural is 1908.3 grans, so color, at 4 percent of Natural
is targeted to be 76.3 grans. In fact, 77.6 was di spensed. The

error is 1.3 grans, well within the expected accuracy of a 1 inch
auger feeder.

The actual GRAM error of a dispense is nore neaningful then the
percentage error. Mechanical devices are not perfect. The nost we
can expect fromthemis to operate within a reasonabl e range of
accuracy. This range is better defined by an error expressed in
grans, rather them percentage

3. Third, look at the dispense TIME (DATA |line 3).

Very short tines (10, 20, 30 interrupts) indicate di spense devices
not well matched to the task. Accuracy on a percentage basis,
cycle to cycle, will suffer. This may very well be acceptable as
| ong as overall usage percentages are still accurate.

BAI LOUT: (line 4)

If bailouts occur, vibration is usually the cause and these bailouts
may be causing other problens. Raise the value of the BAL paranmeter to
200 or 300 grans to reduce or elimnate unnecessary bail outs.

Vi brati on may al so cause throughput rates to suffer due to the added
time requiring to obtain acceptable weight readings. |Increase the WF
paranmeter to 2 or 3 grans, (WDF 00003) or (WDF 00030), or nore if
necessary.






