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WARNING

ONLY PERMIT QUALIFIED PERSQNNEL TO SERVICE
THIS EQUIPMENT.

£XERCISE CARE WHEN MAKING CHECKS, TESTS AND

ADIUSTMENTS THAT MUST BE MADE WITH POWER
ON.

WARNING

THIS MODULE AND ITS ASSOCIATED EQUIPMENT MUST BE INSTALLED,
ADIJUSTED, AND MAINTAINED BY QUALIFIED PERSONNEL WHQ ARE
FAMILIAR WITH THE CONSTRUCT!ION AND CPERATIQN OF ALL EQUIPMENT
IN THE SYSTEM AND THE POTENTIAL HAZARDS INVOLVED. FAILURE TO
OBSERVE THESE PRECAUTIONS COULD RESULT JN BODILY INJURY.

WARNING

WHEN THIS EQUIPMENT IS INCLUDED AS A COMPONENT PART OF A
SYSTEM, THE RESULTING DESIGN MUST 8F REVIEWED BY QUALIFIED
PERSONNEL WHOC ARE FAMILIAR WITH THE CONSTRUCTION AND
QPERATICN QF ALL COMPONENTS IN THE SYSTEM AND THE POTENTIAL

HAZARD INVOLVED. FAILURE TO OBSERVE THIS PRECAUTION COULD
RESULT INBOQDRILY INJURY.




1.0 SPECIFICATIONS

Physical
Enclosure: NEMA XH mild steel wall mountor
NEMA [V stainless steel wall mount
Size: 15 WM 165" HXS"D
Weight: 271bs 12 kg
Environment
Operating Temp.: -10° Cto 40° C
Humidity: 10% 10 95% relative humidity, non-condeansing
Electrical

Qoperating Voltage: 115230 VAC
Power: 15 watts nominal
Frequency: 50/60 hertz

Instrument Specifications

Analog Input

Sansitivity: 0 50 uWGrad to 45uViGrad
Full Scale Range: SmV to 45my

Load Cell Excitation

Voltage: 12.5V

Load: 4-350 ohm laad cells (max.}

Anzalog to Digital

Conversion

Type: Triple slope ratio metric

Resolution; 1,000 10 10,000 displayed graduations,

100,000 internal divisions



Calibration 4

Digital: Accessed through keyboard

Accuracy

Span temperature

coefficient: 8 PPM/degrees Calsius {typical) maximum
Zera temperature

coatficient: 0.35 uWidegrees Ceisjus (typical) maximum
Linearity: +/-0.1% of full scale

Front Panel Displays

Type: Six digit: .57, 7 segment blue-green vacuum fluarescent display
Under zero: Blank display below five graduations with minus sign in laft most
Qver Capacity: g:g:'utk display over 5 increments of selected scale capacity
Annunciators; Cursors above the ZERD, LB, KG, GROSS, NET and PRINT legends
CONTROLLER SPECIFICATIONS

Datz Input

Hardwara Type: 20mA current loop

Format: Receives data from instrument in the Masstran accessory format. '
Baud Rate: 300, 1200, 2400, 4200 or 9600 baud

Printer Qutput

Hardware Type: 20mA currenlioop

Format: 1 start bit, 8 data bits, 1 stop bit, no parity
standard ASCl character set

Baud Rate:; 300, 1200, 2400, A300 or 3600 haud



Accessary Qutput

Hardware Type: 20mA current loop only

Format: Echoes data received from instrument

Baud Rate: Baud rate 1s the same as the instrument baud rate
Control IO

Hardware Type: Solid state plug-in modules - AC or DT

Number of I/O: 16

Cverload Protection; All outputs protected by 2 5 Amp PICO fuse.’
AC Gutput Specificatians:

Load veltage minimum - 12V RMS

Load voltage maximum - 140V RMS

BMimmum _oad Current - 50mA RMS

Paximum Load Current - 2ARMS

Frequency Range - 47ta 63 HZ

On State Voltage - 1.5V Poax at maximum current
Otf State Leakage - SmARMS

Turm On Time - 12 coyda

. Turm O Time - 1N2cycle

DC Cutpul Specifications:

Load voltage minimum - 3WDC

Load voltage maximum - BOVDC

Minimum Load Current - Z2OmA

Maximum Load Current - 24

On State Voltage - 1.3 VDC Peak at maximum current
Off State Leakage - SmARMS

Turn On Time - 100 microseconds

Turn Off Time - 120 microseconds

AC Input Specifications

Inputonyoltage minimum - 90 W, RMS
Input on voltage maximum 140 ¥ RMS
Input off voitage minimum - 0V RMS
iyput off voitage maximum - 30V RMS
Allowable current for off

ttate - 3ImARMS
Imput current @ 120 VAC - 60 mA RMS
Frequency range - 47to 420 HZ



DC Input Specifications

Input on voltage minimum
Input an voltage maximum

Input off voltage maximum -

Allowable current for off
state

input current @ 12 vDC
Input current @ 32VDC

10vDL
32 vDC
2 vVDC

1.5 mA
9 ma
32 mA



2.0 GENERAL DESCRIPTION

The M8147 combines the weighing capabilities of the MB140 instrument with the
batching capabilities of the MD3017 ta provide the user with a flexible single material
batching system in a self contained wail mount enclosure. The unit can be programmed to
run a variety of weigh sequences te batch a single material in a weigh-in mode or a weigh-

out mode of eperation, providing an econemical salutian to most single matarial batching
applications.

The controller also provides prampting of data entry on its 16 character by 2 line LCD dot
matrix display making operator interface simple and straightforward.

All weighing sequences may be selected to provide single speed or 2 speed cutoffs. The 2
speed cuto™s may be selected to operate in an alternate or simultanegus mode. The
controller can also be operated in a semi-auto mode which provides software controlied
manual cperation. !n addition to the selectabie wergh sequences, several other setup

options may be selected to further tailor the controller to a specific application. These
aptions are:

Time and Jate

RBatch 1D

Prearct

Taterance Check
Accumulation

Fatch Counter

"reset Number of Batches
ContinuousRun

Guarded Entry for Setpaints, Accept Off Tolerance and preset number of batches

The centroiler comes standard with three (3] 115 VAC output modules for fill and

discharge cutoffs. These are sufficient for basic applications. Additional 1/Q"s may be
'nstalted for the following:

Out of Tolerance Outpul

3atch Ready/Fill Complete Qutput
Cycle Complete Qutput

Remaote Start Input

iemaote Stop Input

Remote Discharge Input

Remote Print lnput

Guarded Entry Input

24 VDC output modules may be installed for applications requiring 24 VDC cantral 1FO,



3.0 INSTALLATION

Wnpacking

Upon opening the shipping carton, verify that all equipment is included and physically

undamaged. Report any damage to your carrier im mediately. The cartan should ontain
the following:

b M814T7 Controlier

1 Manual

1 Warranty Ragistration Form
Mounting

Select a suitable location and mount the controller using the mounting tabs provided.

lfr—— 1 75" —e
+—> [ S ——
1H75" ?,I'l1ﬁ” Di:
— lameter
L= o Iy
4
Y
Th 2h" 12.5"
Y

. o o Y

Figure 3.1




Power - Instrument ‘

CAUTION: DISCONNECT POWER BEFORE MAKING ADJUSTMENTS.

Verify that the correct voltage is selected for your application (refer 1o diagram below).
Reinstaill dummy spade lugs an unused terminals.

o O b
/XN
120 220 240

Figure 3.2 Transformer Connections

Power-Cantrolter

Verify that the correct valtage is selected for your application.

4

—- —
115 VAL _D 3 5V Supply FIOVAL EE 5V Supply

—{_]: 2

—7 — A,

Figure 3.3 Power Supply Connections




Lead Call Connection

Designations for the foad cell terminal block TB4 is shown in Figure 3.4. If the load celi
cable has only 4 wires then a jumper must be added from { +) excitation to { +) sense and
trom (-} excitation to {-) sense.

-Exct -ierse =Signal  +Signal  +Serze +Exct Shield

Figure 3.4 Load Cell Connection

installation of /0 Modules

The standard M87147 package includes three (3} AC gutput modules for the feed and
discharge outputs. If additional /O's are being used, or DC output madules are required,
simply plug the {/0 module into the appropriate YQ location. See Figures 3.5 and 3.6 for
11Q assignments.

Connecting Control ¥Q's

The feed and discharge /O locations change depending on whether a weigh-in or weigh-
out mode of operation is seiected. Refer to Figure 3.5 ifyou are using a3 weigh-n sequence
or Figure 3 .6 1f you are using @ weigh-out sequence fortermination of control ¥0's.

Because of the noise generated when switching inductive loads, it is recommended that
the contral power for driving the #0's be supplied fram a separate power source than the
ane powering the instrument. Be sure 1o observe polarities when conneacting dewvices to
the external 1O, Also he sure to instail quenchares across all cutputs as shown on the
interconnect drawing in the back of this manual. The queénchar¢ should be installed as
close to the load as possible. See wiring diagram at the back of this manual for more
information.

X3 and X4 designate controf power
whenusing 115 VAC /D', X3 = 115 vVACand X4 = 115 VAC commaon
when using 24VDC 1/0's, X3 = + 24VDCand X4 = 24vDC ground

WARNING

{F TH!S OEVICE IS USED 1M AN AUTOMATIC OR MANUAL FILLING CYCLE, ALY
USERS MUST PROVIDE A HARD WIRED EMERGENCY STOP CIRCUIT OUTSIDE
THE MDDEL MB14F CIRCUITEY. FAILURE TO OBSERVE THIS PRECAUTICN
COULD RESULT IM BODILY IMILRY.




I/Q Assignments for Weigh-Iln Sequences

IO 1 FastFeed Qutput

Q2 Slow Feed Qutput

IfO 3 Discharge Qutput

O 4 Mot Used

o5 Off Tolerance Qutput
IFO & Batch Ready Qutput
Vo7 Cycie Complete Output
08 NatUsed

VO % Remote Start input

O 10 Remote Stop Input

IYC 11 Remote Lischarge Input
4O 12 Remote Print Input

10 13 Guarded Entry Input
110 14 Not Used

10 5 Nat Used

HOY * A Met | 1ead

FIGURE 3.5

!0 Assignments for Weigh-Qut Seguences

O 1 Fast Discharge Output
I"G 2 Slow Discharge Output
o3 Fill Qutput

WO 4 Not Used

IG5 COff Tolerance Qutput
I/ 6 Filf Ready Output

G 7 Cycle Camplete Qutput
IO 8 Not Used

IO 9 Remote Start Input

#O 10 Remote Stop Input

IYQ 11 Remote Discharge Inout
140 12 Remote Print Input

Y0 13 Guarded Entry Input
HO 14 Mot Used

170 5 Not Used

170 16 Nat Used

FIGURE 3.6



Printer Interface

The printer autput is 32 20mA current loop cutput. The port may he canfigured active or
passive. The format of the data is 1start bit, & data bits, 1 stop bit, no parity. The baud

rate is selectable in the setup mode as 300, 1200, 2400, 4800 or 9600 baud. Al data
transmitted is standard ASC|| data.

Jumper JU3 is used to configure the printer port as active or passive. !f using a Masstron
MP750 or MP780 printer, the port should be configured active, referto Figure 3.9 for
jumper lacations. Refer to Figure 3.8 for interface wiring.

If you are interfacing the controlierto some other type of printer, configure JU3 as
required. Refer to Figure 3.7 for more detailed information regarding the printer output

port.
+ 5V
E8& QOhm
QO O— 11
ME =

PRINTER PORT QUTPUT CIRCUIT

FHGLIRE 3.7
20 T
Shield | % Red . CTR
_ = ’ 25 ! - Recw
+ Xmit | 2 A .
. ' Black .
- Xmit | 3 — . 11| + Rec
I__Chassis
MB147 WMVS MP750/760
. INTERFACE TO MP750/750 PRINTER

HGURE 3.8
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Accessory [nterface

The accessory port is a hardware interface that simply echoes whatever data is received
back out in the exact same format and at the exact same baud rate. it is provided for

applications that require an additional accessory such as a remote display, anaiog output,
etc. to he connect to the instrument.

Jumper JU1 is used to configure the accessory port as active or passive. If you are
interfacing to a Masstron accessory, the port should be configured active. Refer to Figure
3.9 for jumper locations. Connection to most Masstron accessories is shown in Figure 3,11,
Figure 3.10 shows more detailed infarmation about the accessory port.

+ B
68 Ohm
O O— n
U1 =

18

Accessary Port OQutput Circyit

FIGURE 2.10
14 Pin Cannectgr ACCY
« Xmit | 151 i/ - Recv
- Xmit |16 %//ﬁ + Recv

Chassis _J I——— Chassis

Typical Interface to Masstron Accessory
FIGURE 3.11



ACCESSORY FORMATS

The serial transmission format in the continuous mode is as shown in Table 3.1 Displayed
weight, tare weight, and status information is cantinuously transmitted.

The cantinueus output part funciions are as follows. At the end of each display update, a
15 byte transmission will occur over the continuous output port. This transmission wil!
contain al! pertinent information about the scale. The current display value, tare weight
and miscellaneous other status functions, are transmitted in this message format. The
specific formatis shown in the tables that follow (Tables 3.2 through 3.4).

The continuous transmission feature of the port is intended ta be used with Masstron
aptions, such as remote displays, scoreboards, etc. The transmission format will allow
several options to be daisy chained on the same transmission [oop with each one
extracting the data it requires to operate.

BYTE DESCRIPTION

00 sync byte #1 {always 00 hex}

01 sync byte #2 (always FF hex)

02 maessage farmat indicator {always 00 hex)
03 MSE of main display weight

04 NSE of main disolay weight

05 LSB of main display weight

06 MSE of tara

07 N%B of tare

08 LSE of tare

0% setpoint status {not used with M8140)
10 status #1

1 status # 2

12 status #3 (always 00 hex)

13 D character (always 00 hex)

14 LRC {exciusive of bytes 00-13)

Tahle 3.1 Continuous Transmission Format



The main display weight {either gross or net) and the tare weight will be transmitted as an
18 bit signed magnitude binary mantissa with a 5 bit 2's compliment decimal exponent.

Tahle 3.2 Main Display Weight/Tare Format

FORMAT:
EYTE BAT DESCRIPTION
MSB 7 - 5.gn of mantissa
fi-2 - decimal expanent (in 2's campliment)
1-0 - MSB's of mantissa
NSB 7-0 ~-NSB's of mantissa
LSB 7-0 - L5845 of mantissa
Table 3.2 Status #1

BIT DESCRIPTION
0 0 = gross mode

1 = net mode
1 0 = kg mode

1 = |b mode
2-7 always set to 0

Table 3.4 Status #2

BIT DESCRIPTION
0-1 alwayssetto )
2 0 = no motion

1 = scalein motion
3 0 = nocoz

1 = center of zero
4 alwayssetto 0
5 0 = weight s less than averload value

1 = overload {soft function)
6-7 alwayssetto



4.0 SETUP & CALIBRATION

INSTRUMENT SETUP

Jumpers are in pasition for normal operation when shipped. Verify they are correct
foryour application .

ETINCXY

Wi oWl

w4

WS

1213

W1 -

W2 -

W -

W5 -

Figure 4.1 JumperlLocations

External memory
Must be installed for correct operatian

Calibrate enable
The W jumperiswired to the Normal/Calibrate togale switch.

Comma enable
Instalted -a comma will be displayed instead of a decimal point.
Removed - a decimal pointis displayed when reguired.

30mV/a5mY load cell output select
30mY - Install in this positian for 2ZmyAy outout ioad cells {pin 1 & )
ASmV - Installin this position for 3mV/ cutput load ceils {pin 2 &3)



POWER UP

The M8147 requires an independent power line with a dedicated ground. The units
are shipped with a U.5. standard 110 VAC power cord. Verify proper voltage levels
before plugging in. Upon power up the display should light up with dashes across
the tap segments, then go to weigh mode.

Operating Modes

The M8147 operates an one of two meodes; Setup/Calibration or Weigh. The mode
is selectable via the NeamaliCaltbrate-toogie switch,

Kevhoard Funetions in Satup/Calibration Maode

In the setupfcalibration mode the six frent panal switches perform functions other
than what is depicted. Figure 4.2 summarizes these functions.

NOTE: Some keys have different functions during certain steps of
Setup/Calibration.

WEIGH MODE - Zero Test Tare Clear Lt; Print
SETUP/CAL. MODE | Previous | Yes No Exit Not Enter
Step 1 0 Program Used

Figure 4.2 Functions of Keyboard in Setup/Cai, Mode

Some keys have different functions during certain steps of Setup/Calibration, but
three [3) have the same function throughout. These are:

ENTER {Print) - Accepts the displayed value and increments to the next step.
EXIT (Clear} - Acceptsthe displayed value and goes ta the last step “SFILE™,
PREVIOUS (Zera) - Decrements to the previous step. Not operational during

calibration or “SFILE".

-~
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Cc2
3

SFILE

CALOFF

PARAMETER
Span Adjustment

Expand Maode

Display Filtering Rate
Keyboard Tare

Tare Interlock

Tare Autc Clear

Motion Sensitivity
Lb/Kg Calibration

Lb/Kg Power Up

LhiKg Switching

Auto Zero Maintenance

Analog Verify
Serial Cutput

Qutput Select
Baud Rate

Printer Format

Expanded Print

Full Scale Resolution
Count by
Multiptier

Save Calibration

Setup/Calibration is done

Table 4.1 Setup Para

SELECTABLE VALUES

0 = Goto F1

1 = Enter weight vaiue
1] isable: 1 = Enable
1,2,4, 8, 16 A/D cycles

@)
4,
ra ged {Aﬁects FGB)
Disable, 1 = Enable
Disabia; 1 = Enable
Disable; 1 = Enabie
r (see detmled desc)
K = Lh
i{g "| = Lb
Disakle; 1 = Enable
0 = Disable; 1 = Enable
{also affects zero key)
{ = Disahle; 1 = Enable
~Enter = Allowsserial output setup
Mg = Goesto calibration
@ = Coantinuous data gutput
1 = Printer data output
300, 1200, 24090, 4800 or
3600 for printer:
12Q0, 2400, 4800, or 9600
for continucus data
Must ba set+o 0
Wust be set to 3
0 = Dispiayed weight
G-T-Non asingle line
= G-T-N on three lines
= Disable; 1 = Enable
ust be setto 1

HagFunmumeranuan

SOooo o OO0

1
2
0
Wi

1003, 2000, 2500, 3000,

40040, 5000, 5000, 8000,

and 10,000 graduations

1,2, 0or5

0.001, 0.001, 0.071,

0.1,1,10

YES = Retain Setup/Calibrationin
non-volatile memory

NO = Retain Setup/Calibration until
power down

EXIT = Disregard all
Setup/Calibration entered,
Return toggle switch to the
*Narmal” pesition.

meters



Parameter Setup

The following is a more detailed description of the parameters in Table 1.

FQ - $pan Adjustment: Makes adjustments ta span without going through
the complete calibration.

Pracedure: Entera “1" and the display will go to {(X00000}, X =
blank, requesting the test weight value.
Press NQ (Tare} to increment the blank digit to the
desired value.
Press YES (Test) to move ta the next digit to be edited.
Press ENTER (Print) to accept the displayed value.

Note: Calibration of hup]Pemank scales where a supporting
device isrequired for the test weights;
After arough calibration, attach the supportin
device and press TARE. Add the test weight an
follow the span adjustment procedure above.

Enter: 0 = Goesto F!
1 = Entersintc span adjustment made

F1 - Expand Mode Displays the intarnal counts of the instrument
{fortest purposes only).

Enter: 0 = Normal Mogde
1 = Expanded Mode
F2 - Dispiay Filtering Rate: The number entered controls the number of A/D

conversians that are averaged together before being
displayed. Thisaffects F6. 1 = fastest update, 16 =
s/owest update. Selected by pressing the NO {Tare)

key.
Enter: Number of divisions
Salect: 1,2,4,8, 16
F3 - Keyboard Tare Enables ordisables the keyhoard tare function.
Enter: 0 = Disablas tare function

1 = Enables function

Note: Keyboard tare must be enabled if a sequence is being
used that requires use of auto tare.



Parameter Setup {Continued)

F4 -Tare Interlock

Enter:

Mote:

F5-Tare Autoe Clear

Enter:

Mote:

Fé - Motion Sensitivity

Enter:

F2\Value

oI T

16
F7 - Lh/Kg Calibration

Enter:

*8 - Lb/Kg Power Up

Enter:

When enabled, the gross weight must be at zero
betore tare may be cteared. This also disables the
waeight display at power up. 1t will show “E E E” until
zero has been captured.

= Disable tare interlock function
= Enables function

This function should be disabled.

When enabled, tare wil! be automatically ¢leared
after a stable gross weight greater than 10
graduations has been displayed and the scala returns
ta zero grass weight.

0 = Disables auto clear functian
1 = Enables functian

I

This function should be disabled.

YWhen motion i detected, the zero, tare, and print
functions are disabled. When this parameter is set to
“1", motion sensitivity is +/- 2 graduations. When sat
to "0", motion sensitivity is dependent on the setting
of F2. Seethe table below far the values.

g
1

Motion sensitivity is dependent on F2
Motion sensitivity is +/ - 2 graduations.

H i

Sersitivity when F6 = 0({Graduations)

+ - 172
+ 41
+/-2
+i-4
+{-8

A "1% indicates the test weighls used for cailbration
are in pounds {Ib). A "0" indicates the test weights
are in kilograms (kg).

0
1

Calibrate in Xilograms
Calibrate in pounds

A 717 indicates the instrument will power up in
pounds (IB). A& "0" indicates the instrument will
power up in kilograms (kg!.

¢
1

Powers up in kilograms
Powaears upin pounds



Parametet Setup (Continued)

F9 - LbfiKg Switching:

Enter:

Mote:

F10 - Auto Zero Maintenangce

Enter:

F11- Analog Verify
Enter;

M2 -5erial Cutput

1-Q0utput Select

Enter:

Mote:

2 -Baud Rate

Enter;

Note:

4-

Enabies tha LhKg switching functions on the keypad.

= Disables Lb/Kg swrtching function
= Enables function

Lb/kg switching should be disabled unless required.
Setpoint values do not automatically get converted
when the instrument is switched from |bs. ta kys.

When enabled will track off weight changes of 0.1
grads per secand or slower. Up to + /- 2% of capacity.
Alsa this enables the use of the ZERO push button.

0
1

Disables auto zero and front panel zera functions
Enables functions

ik

Ifenabled, an automatic analog verify cycle wil! be
initiated approximately every 4 hours.

) = Disables verify function
1 = Enables function

"ENTER" {Prirnt) - Allows entry to serial port setup
"MO" {Tare) - Skips to caitbration

A "0" selected will gutput continucus data. Steps 3,
4,5, and & are skipped. A "1" selected will output
printer data andemand. Step 7 s skipped.

0 = Enableg contiruous output
1 = Enables printer output

Must he set ta "0

Depending on which output is selected, the choices
are selected by pressing Lhe NQ {Tare} key.
Continuous output - 1200, 2400, 4800, 9600 baud.
Printer Cutput - 300, 1200, 2400, 4200, 9600 baud.
Selected baud rate

A800 baud is recommended

Must be set to “0"

Eg'fﬁe'j by pressing the NG {Tare) key, Must be setto
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Parameter Setup (Continued)

5 - Print Format

Enter:

MNote:

6 - Expanded Print:

Entar:

7.

CAl - Calibrate Mode

1 - Full Scale

2 - Count By

C3 - Muttiplier

ESCL - Empty S¢ale

10 SEC
Add Ld - Add Load
(X0000) - Test Weight

10 SEC
ESCL- Empty Scale

10 5EC

This allows one of three output formats seiected by
pressing the NO {Tare) key.

0 = Prints displayed weight only
1 = Prints Gross/Tare/Net on a singie line
2 = Prints Gross/Tare/Net on 3 separate fines,

All printing is done by the controller. The PRINTkey
forthe instrument is not used.

If enabled, the net or gross {not tare) weight will be
printed in double width print.

0
]

Disables function
Enables functian

Must be setta “1*

Allow an ample time for the indicator and ioad cell{s)
ta warm up.

Selectable by pressing the NO (Tare) key to 1000,
2000, 2500, 3000, 4000, 5000, 6000, 8000, or 10,000
graduations.

Sets the size of each graduation. Selectable by
pressing the NO {Tare) keyto 1, 2, 5.

Sets the positign of the decimal point. Selectable by
pressing the NO {Tare} key to 0.0001, 0.001,¢.01,0.2
or1or10.

Remaove weight for staring of the dead load. Press
EMTER {2rint] when complete.

Delay while dead lcad is stored.

Add the calibration weighls, Press ENTER (Print).
Enter test weight value by:

Prassing NO (Tare] to increment the alank digit 1o the

desired value

Pressing YES (Test) to move to the next digit to be
edited.

Pressing ENTER (Print) to accent the displayed weight
value,
Delay while span value 15 stored.

Remove weight for verification of zera. Press ENTER
{Print) when done.

Delay while dead load is verified.



Parameter Setup {(Continued)

CALd - Calibration Done

5 FILE - Save File?

CALOFF -

This will be displayed while the calibration conversion
factors are calculated.

Where is the setup/calibration to be stored?

“Yes" (Test) retains the values in non-valatile memary
for use after power down.

“Na” {Tare) retains the values gnly until a power
down

“Exit” {Clear] ignores the entered values and the
vaiues previously stored will be used.

Returning the toggle switch to the “Nermal” position
protects the non-vglatile memory from being
overwritten and exits the Setup/Calibration mode
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CONTROLLER SETUP

Most af the setup requirements far the M8147 are done in the setup mode with the

exception of configuring the serial ports. Make sure that the jumpers on the contraller
board are configured properly as follows:

U1 - Asrequirad for accessory interface. See section “Accessory Interface”
JU2 - HNotused

JU3 -  Asrequired far printerinterface see section “Printer Interface”

Jud - MNotused

JUS - Placein "TTL" position

JUe - Placein "20mA”" pesition

U7 - A" selegts setup mode

“BY positian selects operating mode

Under normal operating cenditions, the dip switches on the controller board should be
left in the “Open” or "Off" position. The dip switches are used to select the test mode, |f
SW1 position 1 is in the closed position, the test mode will be enabled. The micro onty
reads the dip switches on power up. Therefore, you must select the test mode before
applying power to the unit, Seethe troubleshooting section for more detsils.

The contrast of the display may be changed by adjusting potentiometer R8. Simply adjust
R& for optimum viewing.

Setup Mode

The operation of the M2147 can be configured for a particular application by selecting
ane of several operating modes or sequences. In addition to the mode selected, several
features may be enabled or disabled to further tailor the unit to your system needs.

Since the controller does not convert setpoint values when the instrument switches
hetween |bs. and kgs., it 5 recommended that the Ib/kg switching be disabled in the
instPument,

Select the setup mede by placing jumper JU77 in the "A” position (see Figure 4.3). The
display will dispiay the first setup option "Operating Mode”. Enter the number
corresponding to the desired mode of operation, then press ENTER. !f no change s
reguired, simply press ENTER to retain the current setting. The display will advance to the
next setup option. If no further changes are required, return jumper “JU7“ to the "B“
position and the unit will return to the aperating mode. When all setup options have
been completed, the unit will display the message “SETUP DONE - REMQVE JUMPER™ . At
this point, you may remuove the jumper to exit the setup mode, or press ENTER ta repeat
the setun procedure.

-23-
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CONTROLLER SETUP QPTIONS "

Dperating Maode

The controller may operate in a weigh-in mode ar a weigh-out made. This setup option
selects the mode, or sequence of operatian for the controller. Enter the number that
corresponds to the required operating mode.

Selectable weigh sequences for weigh-in operation.

00 - WEIGH HOLD - Single Speed Feed

07 - WEIGH HOLD - 2 Speed Alternate Feed

02 - WEIGH HOLD - 2 Speed Simultaneous Feed

03 - WEIGH PRINT HOLD - Single Speed Feed

C4 - WEIGH PRINT HOLD - 2 Speed Alternate Feed

05 - WEIGH PRINT HOLD - 2 Speed Simultaneous Feed

06 - WEIGH DISCHARGE HOLD - Single Spead Feed

{7 - WEIGH DISCHARGE HOLD - 2 Speed Alternata Feed

08 - WEIGH DISCHARGE HOLD - 2 Speed Simultanagus Feed

09 - WEIGH HOLD DISCHARGE HOLD - Single Speed Feed

10 - WEIGH HOLD DISCHARGE HOLD - 2 Speed Alternate Feed

11-WEIGH HOLD DISCHARGE HOLD - 2 Speed Simultaneous Feed

12 -WEIGH PRINT DISCHARGE HOLD - Single Speed Feed

13- WEIGH PRINT DISCHARGE HOLD - 2 Speed AHernate Fead

14 - WEIGH PRINT DISCHARGE HOLD - 2 Speed Simultanecus Feed

15 - WEIGH PRINT HOLD DISCHARGE HOLD - Singte Speed Feed '
16 - WEIGH PRINT HOLD DISCHARGE HOLD - 2 Speed Alternate Feed

17 - WEIGH PRINT HOLO DISCHARGE HOLD .2 Speed Simultanequs Feed

18 - TARE WEIGH GROSS HOLD - Single Speed Feed

19 - TARE WEIGH GROS5S HOLD - 2 Speed Alternate Feed

20 - TARE WEIGH GROSS HOLD - 2 Speed Simultanesus Feed

21-TARE WEIGH PRINT GROSS HOLD - 5ingle Speed Feed

22 - TAREWEIGH PRINT GROSS HOLD - 2 Speed Alternate Feed

23 - TARE WEIGH PRINT GROSS HOLD - 2 speed Simultaneous Feed

24 - TARE WEIGH GROSS DISCHARGE 4OLD - Single Speed Feed

25 - TARE WEIGH GROSS DISCHARGE HO D - 2 Speed Alterrate Feed

26 - TARE WEIGH GROSS DISCHARGE HOLD - 2 Spaed Simultaneaus Feed

27 -TARE WEIGH GROSS HOLD DISCHARGE HOLD - Single Speed Feed

28 -TARE WEIGH GRGSS HOLD DISCHARGE HOLD - 2 Soeed Alternate Fead

29 - TARE WEIGH GROSS HOLD DISCHARGE HOLD - 2 Speed Simultaneaus Feed
30- TARE WEIGH PRINT GROSS DISCHARGE HOLD - Single Speed Fead
31-TARE WEIGH PRINT GROSS DISCHARGE HOLD - 2 Speed Alternaze Feed

32 - TARE WEIGH PRINT GROSS DISCHARGE HOLD - 2 Speed Simultaneaus Feed
33 - TARE WEIGH PRINT GRDSS HOLD DISCHARGE HOLD - Single Speed Feed
34 - TARE WEIGH PRINT GROSS HOLD DISCHARGE HOLD - 2 Speed Alternate Feed
35 -TARE WEIGH PRINT GROSS OLD DISCHARGE HOLD - 2 Speed Simultaneaus Feed
36 - TARE WEIGH HOLD - Single Speed Feed

27 -TAREWEIGH HOLD - 2 Speed Alternate Feed

38 - TARE WEIGH HOLD  -Speed Simultaneaus Feed

39 - TARE WEIGH PRINT HOLD - Sirgle Spead Feed

40 - TARE WEIGH PRINT HOLD - 2 Speed Alternate Fead

41 - TAREWEIGH PRINT HO LD - 2 Speed Simultaneous “ead ‘

42 through 49 are reserved for future use. Entering any of these settings will inhibit
aperation of the controller.



Selectable weigh sequences for weigh-out aperation:

50 - TARE DISCHARGE GROSS HOLD FEED HOLD - Single Speed Discharge

51-TARE DISCHARGE GROSS HOLD FEED HOLD - 2 Speed Alternate Discharge

52 - TARE DISCHARGE GROSS HOLD FEED HOLD - 2 Speed Simultaneous Discharge

33 - TARE DISCHARGE PRINT GRO'SS HOLD FEED HOLD - Single Speed Discharge

54 - TARE DISCHARGE PRINT GROSS HOLD FEED HOLD - 2 Speed Alternate Dischar%e

55 - TARE DISCHARGE PRINT GROSS HOLD FZED HDLDI - 2 Speed Simultaneous Discharge
I S "



Time and Date j

This setup option enablesthe time and date function for display and printing.

ENTER: 00 - Drisable
01- Enable

Bat¢h 1D,

This setup aption enables the operator to enter a batch .D. to be printed after each
weighment. The batch 1.0 can be fixed arincremented after each print.

ENTER: 00 - Disable
01 - Fixed 1.D.
02 - Increment | .D.

Preact

This setup option enables the preact feature. If enabled, the pperator may enter a preact
value. The preact vaiue determines the point at which the finai cutotf actuaily turns off.

SETPOINT - PREACT = FINAL CUTOFF

EMTER: 00 - Disahble
01-Enable
Tolerance Check '

This setup option enables the operator to enter 3 tolerance value. Whan enabied, the
controller will check the tolerance of the batch weighed or discharged after no motion.

The tolerance value entered is the weight value +/- the setpoint vaiue that is considered
within tolerance.

ENTEZR: 00 - Disable
01 - Enable

Accumulate

This setup option enables atcumulation of batch weights, Each time a batch is completed,
itwill be adced to the accumulator.

ENTEFR: 00 - Disable
01-Enable

Batch Counter

This setup optian enables a batch counter. Each time a batch is weighed, the batch
counter is incremented. The batch countis printed along with the subtotal or total.

ENTER: Q0 - Disable
01-Enable



Preset # Ratches

This setup option enables the oparator to enter tha number of batches to be weighead.
This feature can be enabled whether the controller is set up to rur continuously or not.

The cperator will be prompted to enter the number of batches any lime the counter
equals zero.

ENTER: 00 - Disable
01 - Enabie

Continuous Run

This setup option enables the controller to operate in a continuous mode. This featyre
should only be used when the controller is set up to cantrol both the weigh and discharge
cycles. When enabled, the comtreller will cyde continuously. [f the preset number batches
feature is enabled, the controller will stop after the sejected number of batches has hean
completed ar the STOP key is pressed.

ENTER: 00 - Disable
01 - Enahle

Auto Refil}

This setup option enables the auto refill feature when wsing one of the weighout
sequences. When enabled, the controller will check the amount of material in the scale at
the end of each batch. If there is not enough material in the scale to complete angther

batch, the controiler will automaticaily refill the scale. This feature may be turned on and
off in the operating mode,

Enrter: 00 - Disable
01-Enable

(Guarded Entry

This setup option enahies the feature whicn allows the cperator to access Setpoints, accept
off tolerance, and preset number of batches only when the input to 10 13 isturned off.

Enter: 00 - Disable
01 - Guarded entry for setpoints and accept off tolerance

02 - Guarded entry for setpoints, accept off toierance and preset number of
batches.

Instrument Baud Rate

Thi4,setup eption determines the baud rate at which the controller will receive data from
the instrument. A haud rate of 4800 baud is recommended. A low baud rate will cause =
delay between the time the instrument displays a weight and the controller receives the
weight from the instrument. This lag can cause inconsistency in batch weights.

ENTER: Q0 - 300 BAUD
01-1200 BAUD
02 - 2400 BAUD
03 - 4800 BAUD
04 - 9604 BAUD



Printer Baud Rate

This setup aption determines the baud rate at which the contreiler will transmit data ta
the printer. It is recommended that the printer baud rate he set the same as the
instrument baud rate. When the two baud rates are differant, the controller cannot

transmit and receive data simultaneaqusly. This may cause a slight delay in operation when
printing .

ENTER: 00 - 300BAUD
01-1200 BAUD
02 - 2400 BAUD
03 - 4300 BALD
04 - 9600 BAUD

Print Tume Delay

This setup ¢ption enables a time delay between lines of data sent to the printer. This is

otntly reguired when a printer is used that does not buffer data, such as the MP780 or 8355
Strip Printer without the optional huffer.

Entry value x .25 = time delay in seconds

ENTER: 00 toc 08
00 - DISABLES TIME DELAY
D8 - MAXIMUM TIME DELAY
04 - RECOMMENDED VALLUE FOR MPT760



s ————————— T

E.0 KEYBOARD & DISPLAY FUNCTIONS

ZERQ - This key provides for re-zeroing of the scale over a range of +/ 2% of scale
capacity from zero. A setup parameter {F10) permits disabling the push button
Zero and Automatic Zero Maintenance. The ZERO key must be depressed for
approximately 2 secands to initiate this function.

TEST -  Pressing the TEST key wil! cause the display to blank and then sequentially light
each segment of all digits and each cursar. These results show that all drivers
and displays operate in both OFF and OM conditions.

TARE- When the TARE key is depressed and no motion is present, the displayed weight
will be taken as a tare weight providing a net displaved weight of zero. 1f the
weight isremoved from the scale, the tare weight will be displayed as a negative
value. Chair tares are allowed for batching sperations.

CLEAR - Tare may be cleared hy the use of tha CLEAR kay or automaticatly by the use of
Automatic Clear. Automatic Clear may be enabled in setup parameter (F5).

LB/KG

A push button is provided for poundsikitegram selection, When switching, the
increment size will be adjusted and the decimal point will be shifted, if required.
The instrument can be lacked into the LB or KG mode by a setup parameter (F9) '
which disables the LB/KG key.

PRINT-  The PRINT key for the instrument is not used. All print functions must be
initiated via the controller keyboard.



The function of the keyboard is fairly straightforward. However, some of the keys serve
dual functions. Some of the functions described hare only apply if selected by the
corresponding setup option.

g - 9 Decimal Point

The numeric keys along with the decimal point key are used to enter setpoint values, time
ard date, batch ID, preset number of batches and setup option values.

Clear

The clear key is used to clear errongous entries.

Setpoint

The setpoint key is used to initiate entry of setpoint, dribble, preact, tolerance, discharge,
turn Auto Refiill off and an, and enter the batch ID. Onwe pressed, 1the contraller will

prompt the operator for entries,

Avuto/Semi

The AUTO/SEMI key is used to select between the auto mode of operation or the software
2nabled manual mode of operation. Selecting the semi-auto mode will allow the operator

1o turn on the feed and discharge outputs by pressing the FEED andtor DISCHARGE keys.
The outputs will remain an as 1oAY as the keys are pressed.

Time/Date

The TIME/DATE key is used to initiate entry of time and date. M time and date has atready
been entered, the current time and date will be disptayed for 3 seconds. 1f the PRINT KEY IS
pressed while time and date is berng displayed, the current time and date will be printed,
The controller will than return to the narmal operating mode.

Reset

The RESET key allows the operator to reset the controller back to cycle complete. When
pressed, the controller will prampt the operator to verity that the cycle is to be reset.

Accept 0.7,

When the tolerance check optian is enabled. the accept off tolerance key must be pressad
1o ailow the controller to proceed after 2 bateh is weighed that is out of tolerance.



Subtotal

The SUBTOTAL key is used ta display or print the current accurnulated weight. When
pressad, the controller will dispfay the current accumulated weight for 3 seconds. If the
SUBTOTAL key is pressed again within the 3 second time period, the controtler will display
the current batch count. Pressing the PRINT button while the subtotal is being displayed
will force the controller 1o print the current time and date, the current subtotal and the
current batch count. ressing the PRINT button while the batch count is being disptayed
will force the controller to print the current time and date and the current batch count.

Totel

The TOTAL key is used to display or print the current accumulated weight. When pressed,
the controller will display the current accumulatd weight for 3 seconds. If the TOTAL key 15
pressed again within the 3 second time period, the controiler will display the current batch
count, Pressing the PRINT button while the total is being displayed will force the
controller to print the current time and date, the current total and the current batch
count. The accumulator and batch count will be reset to”0”. Pressing the PRINT button
whiie the Batch count is being displayed will force the colntroller to print the current time
and date and the current batch count, The batch count will be raset to “0”.

Print
Pressing the PRINT key will farce the cantroller to print the currently displayed weight.

The weight will not be added to the accumulater. The PRINT key may be used along with
other keys such as the TIME/DATE, SURTOTAL and TOTAL keys.

Discharge

The DISCHARGE key ‘s used to initiate the start of the discharge cycde. Also used to
manually turn en the discharge outputwhen the semi-auto mode is selected.

Start/Foed

The START/FEED key is used to initiate the start of tha Feed/Fill cycle. Also used to
manually turn on the FEED/FILL output when the semi-auto mode is selected.

Stop

The 5TOP key will force the controller to stop the sequence and turn off all feed and
discharge cutputs. The sequence is resumed whaere it was stopped when the START ar
DISCHARGE key is prassed (whicheveris appropriate).



Display Legend

The M8147 displays a cursor above the proper status legends as described helow:

ZERQ

LB

KG

GROSS

PRINT

Will beilluminated when the instrument is within + Q.25 graduations of zerg
and there is no motion.

Wili be illuminated when there s no motion and the LB mode has been
selacted.

Will be illuminated when there ¥ no motion arnd the KG mode has been
selected.

Will be Hluminated when a grass weight is displayed.

Will be illuminated when a net weightis displayed.

Will ba illuminated when the PRINT key is depressed.

The main display shows the digital representatior of the weight. In an over

capacity condition the display will blank. In an under zero condition the
display will blank with a minus {-) sign in the left most digit.



6.0 ENTERING OPERATOR INFORMATION

The entry of setpoint infarmation by the operator will vary dependin?l on the operaling
mode selected and setup options selected. Therefore, it is assumed here that all setup
options are enabled and the sequence with the mos: steps is selacted.

Guarded Entry

If the guarded entry feature is enabled, entry of setpoints is inhibited when the guarded
entry input (10 13) is turned on. The input may be wired to a keylock switch to pravide
the use with a means of prohibiting unauthorized entry of setpaint data.

Time and Datea

To enter Time and Date, proceed as follows:

1. Press the TIME/DATE key. If time and date have been set, the current time and date wil!
be displayed. To change the current time and date, proceed to the next step. I the
time and date have not been set, the display will show “12:00AM D0/00/00%.

if an error is made while entering information, pressing the CLEAR key will daar the
current entry.

2. Enter the time in the same format as it is displayed. 4 digits must be entered. The
cursor indicates what digit is being entared.

3. Pressthe decimal point key to toggie the time between “AM* and “PM™. If the AMPI
indicator is OK. Proceed to the next step.

4. Enterthe Manth/Day/Year using two digit numbers far each value entered. The cursor
mdicates what digit :s being entered.

5. After all information is entered, press the ENTER key. If all data was not entered or an
invalid entry was rmade, the display will prompt for entry again. Qtherwise, the
controllerwiil resume narmal operation.



Setpoint Entry

The controller will prompt the operator for entry of setpeint data when in the entry mode.
If an error is made while entering data, press the CLEAR key 10 clear the current entry.
Then re-enter the correct data. fan invalid entry is made, the controller will display the

message "ENTRY ERROR" for 3 seconds. The display will then return back to the prompt
for data entry.

When entering setpoint data, it is not necessary to enter the dedmal peint. if ne decimal
Deirttis entered, the controiler will assume one is to be placed after the last digit entered.
'f a number is entered with more decimal places than the instrument is displaying, the
extra decimal places will be ignored. Tha number will not be rounded.

If the instrument is switched from Ibs. to kgs, and the decimaf position changes, the

Sde_tpglinéi must he re-entered. Therefore, it is recammended that |bikg switching be
isabled.

Setpoints may be viewed or changed while the contraller is running without affecting
operation. [f the setpoint data is changed, the new vatues will be used to calculate cutoffs.

Setpoint Entry - Weigh-In-Mode

1. Press the SETPOINT key. The display wilt display the current setpoint. To retain the
current setpoint, press the ENTER xey. To change the setpoint, enter the new target
weight via the keypad, then press the ENTER key. If no further changes are required,
oressthe SETPOINT key instead of the SNTER key. The new value will be stored and the
controller will return to the nermal operating mode.

2. If a two speed faad sequanca is salactad, the cantraller will diselay the current dribbic
value. The dribble vaiue determines the point at which the fast feed output will turn
off as follows.

SETPOINT - DRIBBLE = FASTFEED CUTOFF

To retain the current dribbie value, press the ENTER kay. To change the dribbie value,
enter the new dribble value via the keypad, then press the ENTER key, If no further
changes are required, press the SETPOINT key instead of the ENTER key. The new value
witll be stored and the controlles will return to the normal eperating mode.

3. Ifthe preact feature is anabled, the controlier will dispiay the current preact value.. The
preact value determines the point at which the final cutaff occurs as follows:

SETPOINT - PREACT = FINAL CUTOFF

To retain the current preact value press the ENTER key. To change the preact value,
enter the new preact value via the keyboard then press the ENTER kay. 'f no further
changes are required, press the SETPOINT key instead of the ENTER key. The new value
wiil be stored and the controller will return to the normal aperating meode.



4. It the tolerance feature is enabled, the contraller will display the current tﬂlerance‘

value. The tolerance vaive is the weight value + /- the setpoint value that is cansidered
within tolerance as follows:

TOLERANCE OK IFWEIGHT = SETPQINT +/- TOLERANCE

To retain the current tolerance value press the ENTER key. To change the tolerance
value enter the new tolerance value via the keypad, then press the ENTER key. If no
further changes are required, press the SETPOINT key instead of the ENTER key. The
new vaiue wiil be stored and the contraller will return to tha normal gperating mode.

3. The cantrolter will display the current discharge cutoff value. The discharge cutoff
value iz the weight thet the acale must fall Lelowy fun Uhie dischiaiye uulpul W lucn plf

Ta retain the current discharge cutoff value press the ENTER key. To change the
discharge cutoff vaiue, enter tﬂe new discharge cutoff value via the keypad then press
the ENTER key. If no further changes are required, press the SETPOINT key instead of
the ENTER key. The new value will be stared and the controller will return to the
normal operating mode.

6. The controller will display the current batch 'D. The batch ID may be setup as a fixed ID
ar it may be set up to increment after each print in the setup mode. To retain the
current batch ID, press the ENTER key. To change the batch 1D, enter the new ID
number via the keypad then press ENTER. Up to six {6) digits may be entered. If lass
than six digits are entered, the number will be right justified. The controller will return
to the normal operating mode.

satpoint Entry - Weigh-Out Made ‘

1. Press the SETPOINT key. The display will display the current discharge setpoint. To
retain the current setpoint press the ENTER key., 7o change the setpoint enter the new
target weight via the keypad, then press the ENTER key. If no further changes are
required, press the SETPOINT key instead of the enter key The new value will be stored
and the controller will return to the normal operating mode.

2 |f aw_ pd weighout sequence is setectad, the controller will display the curréint
dribbie valse.. The dribble value determines the peint at which the fast discharge
cutput witl tufn off as fallows:

SETPOINT - DRIBBLE = FAST DISCHARGE CUTOFF

To retain the current dribble value press the ENTER key. To change the dribble value
enter the new dribble value via the keypad, then press the ENTER key. If ne further
changes are required, press the SETPOINT key instead of the ENTER key. The new value
will be stared and the controller will return to the normal pperating mode.



. the preact feature is enabled, the controller will display the current preact value. The
preact value determines the paint at which the final cuteff accurs as follows:

SETPOINT - PREACT = FINAL CUTOFF

To retain the current preact value, press the ENTER key, To change the preact value,
enter the new preact value via the keypad then press the ENTER key. |f ne further
changes are required, press the SETPOINT key instead of the ENTER key. The new value
will be stored and the controlar will return to the normal operating mode.

. If the taterance feature is enabled, the controller will display the current tolerance
value. The tolerance value is the weight value +/- the setpoint value that is cansidered
within tolerance as follows:

TOLERANCE OK IF WEIGHT = SETPOINT +/ TOLERANCE

To retain the current tolerance value press the ENTER key. To change the talerance
value enter the new toierance value via the keypad, then press the ENTER key. If no
further changes are required, press the SETPOINT key instead of the ENTER key. The
new value will be stored and the controller will return to the normal operating mode.

. The contraller will display the current refill setpoint value. The refill setpoint value is
the weight that the scale will fill to when a fill cycle auto refill cycle is initiated. To
retain the current refill setpaint value press the ENTER key. To change the refill
setpoint value, enter the new refilf setpoint value via the keypad, then press the ENTER
key. ¥ no further changes are required press the SETPOINT key instead of the ENTER
key. The new value will be stored and the cantroller will return to the normal
operating mode.

. Ifthe aulo refill feature is enabled, the controiler will prompt the operatar to turn the
auto retill on or off. Press the ENTER key to turn the aute refill on. Press the RESET key
to turn the aute refill off.

. The controlier will display the current batch ID. The batch ID may setun as a fixed D or
it may ba set up to increment after each nrint in the setup mode, To ratain the current
batch 1D, press the ENTER key. To change the batch 1D, enter the new ID number via
the keypad, then press ENTER. Up to six (6) digits may be ertered. If less than six digits
are entered, the number will be right justified. The cantroller will return to the normal
cperating mode.



1.0 OPERATION

Operation of the controlter will vary depending on the aperating mode selectad and
the combination of setup options selected. Therefore, it is assumed here that alf setup
goptions are enabled and the sequence with the most steps is selected.

If the guarded entry feature is enabled, the operator will not be abla to accept off
tolerance batches or enter the preset number of batches when the gquarded entry input
{I/Q 13} is turned on. The input may be wired to a keylock switch to provide the user
with a maans of inhibiting unauthorized entry of these functions.

Weigh-in Mode of Oparation

1. Press START. The controller will prompt the operator to enter the desired number of
batches to be run. After the number of batches has been entered, the operator presses
ENTER. The cycle complete autput will be turned off.

2. The controller will issue a tare command to the instrument. The controlier will wait for
the instrument to switch to the net mode or wait for the weight to equal zero.

3. The fast feed output will be turmed on. I simultaneaus fast and siow feed is selected,
both the fast teed and slow feed outputs will be turned on.

4. The controller will wait until the weight reaches the fast feed cutoff as determined by
the setup optians selected. |f a 2 speed feed is selacted, the fast feed output will turn
off whan the weight reaches the setpoint value - the dribble value. If a single speed
feed isselected, the fast feed output will turn off when the weight reaches Lhe setpoint
value - the preact value. If preact is not enahled, the fast feed autput witl be turned off
when the weight reachesthe setpoint value.

5. The controlier will turn on the stow feed output. The controller will wait until the
weight reaches the final cutoff as determined by the setup aptions selected. The slow
feed output will turn off when the weight reaches the setpoint value - the preact value.

If preact is not enabled, the slow feed output will be turned off when the weight
reaches the setpaint vatue.

6. The controller will check to see if the batch is within tolerance. If so, it will proceed to
the next step. If not, the out of tolerance output will be turned on and the display will
display "OUT OF TOLERANCE". The operator must press ACCEPT O.T.to praceed.

7. The cantroiler will print the batch ID, time and date and the weight, and the weight
will be added 1o the accumulator. If the weight was out of tolerance, the weight will
be foilowed by the message “OFF TOL".

8. The controfler will issue a command to the instrument to switch to the grass mode.

9. The batch ready output will be turned on.

10.The operator presses DISCHARGE. The discharge output will he turned an until the'
weight drops below the discharge va'ue.

11.The cycle complete output will be turned on,



12.1f continuous run is enabled, the contraller will cantinue te cycla until the number of

batches selected have been completed ar until the operator presses STOR,

If the preset number of batches feature is enabled, the contrailer will anty prampt for
entry when the counter reaches zerc. € the cycle is stopped before the count reaches
zero, the controller will continue to run the remaining batches when aperation is

resumed. The preset counter may be reset to zero by prassing the RESET key to reset
the cantraller.

If the continuous run feature is enabled, but the preset number of hatches feature is
not, the controller will cycle continuously once both the START and DISCHARGE keys
have been pressed until the aperator presses STOP. To discharge a hatch without
starting to feed another one, press STOP after the feed cycle is finished. Then press the
DISCHARGE key. The controller will discharge the batch, but will nat feed another one
until the START button 15 pressed. The next time the START key is pressed, the
controfler will start to ¢ycle normally. However, when the discharge cycle is reached,
the contreller will not wait for the operator to press the DISCHARGE key as it did the
first time through the sequence, because the last command it received was the
discharge command, so the command is still pending. ¥ you want the controller to
wait after the feed ¢ycle 15 complete, press STOP before pressing START.

WEIGH-OUT MODE OF OPERATION

1.

Press START. The cycle complete autpot will be turned off.

2. The controller will issue a command to the instrument 1o switch to the gross mode.
3.
4

The fill output will be turned on until the weight reaches the refill setpoint.

. The fill complete output will be turned on.

The operator presses DISCHARGE. The controlier will prompt the operator to enter the
desired number of batches to be run. Alier the number of batches has bean antered,
the operator presses ENTER The controller will issue a tare command to the instrument.
The controller will wait for the instrument to switch to the net mode.

. The fast discharge cutput will be turned on. If simultanecus fast and slow discharge is

selectad, both the fast discharge and slow discharge outputs will be turned on.

. The controliar will wait until the weidc_;ht reaches the fast discharge cutotf as

determined by the setup options selected. If a 2 speed discharge is selected, the fast
discharge output will turn off when the weight reaches the setpaint value - the dribble
value. If a single speed discharge is selected, the fast discharge output will turn off
when the weig%t reachas the sethairt value - the preact value. |f preactis notenabled,
the fast discharge output will be turned off when the weight reaches the setpoint
value.

. The contreller will turn on the s.ow discharge output. The controller will wait until the

weight reaches the final cutoff as determined by the setup options selected. The siow
discharge output will turn off when the weight reaches the setpoint valua - the preact
value. If preact is not enabled, the slow discharge output will e turned off when the
weight reaches the setpoint value.

. The controller will check to see tf the batch is within tolerance. 1f 5o, it will proceed to

the next step. If not, the out of tolerance output will be turned on and the display will
display "OUT QF TOLERANCE™. The onerator must oress ACCEPT O.T. to proceed.



10.The controller wiil print the batch 1D, time and date and the weight, and the weight
wili be added to the accumulator. If the weight was out of tolerance, the weight will
be followed by the massane "OFFTQL".

11.The controller will issue a command 10 the instrument to switch to the gross mode.
12.The ¢y<le complete output will be turned on.

13.1f the auto refill is enabled, the controller will check to see if there is enaugh material
to discharge another batch, If there is not enough material, and auto refill is turned
on, the controller will initiate a fill cycle automatically,

14.If continuous run is enabled, the controller will continue to cycle until the number of
batches selected have been completed or until the operator presses STOP.

If the preset number of batches feature is enabled, the controller wifl anly prompt for
entry when the counter reaches zero. if the cycle is stapped before the count reaches
zera, the controller will centinue to run the remaining batchas when operation is
resumed. The preset counter may he reset 1o zero by pressing the RESET key to reset
the controller.

If the continuous rin feature is enahled, but the preset number of hatches feature is
not, the controller witl cycle continuously until the operator presses STOP.

Viewing the Time and Date

Press the TIME/DATE key. The current tme and date will be displayed. 1f no key is
pressed within 3 seconds, the controller will return the display 1o the normal operating
mode. Pressing a numaeric key will begin time and date entry. Pressing the PRINT key
will print the time and date. Pressing any other key will return the display to the
normal aperating mode.

Viewing the Accumulated Weight

To view the current accumulated weight, press the SUBTOTAL or TOTAL key. The
subtotal ar total will be displayed. Press the SUBTOTAL or TOTAL key again. The batch
count wiii be disptayed. If any key is pressed other than the PRINT key, the controller
will return the display to the normal operating mode. If no key is pressed withm three
secands the controller will return the display to the normal aperating maode.

Viewinhg the Batch Count

To wview the current batch ¢ount, press the SUBTOTAL or TOTAL key. If accumuiation is
not enabled, the bateh count will be displayed. [faccumulation is enabled, the subtotal
ar total will be displayed. Press the SUBTOTAL or TOTAL key again. The batch count
wil! be displayed. If any key is pressed, other than the PRINT key, the controller will
return the display to the rormal operating mode. If no key is pressed within three (3)
seconds the contraller will return the display to the normal operating mode,



Printing Displayed Weight

To print the currently displaﬁed weight, press the PRINT key. The controller will wait
for no motian, then print the time and date followed by the current weight in the
following format;

12:00 AM 02/24/87
130.1B

The weight will nat be added to the accumulator.

Printing Time and Date

To printthe current time and date, press the TIME/DATE key, then press the PRINT key
while the time and date is being displayed. The time and date will be printed in the
iollowing format:

12:00 AN 02/24/87

Printing the Batch Count

To print the currant batch count without resetting the batch count to zero, oress the
SUBTOTAL key If accumulation is not @nablied, the batch count will be displayed, |f
accumulation is enabled, the subtotal will be displayed. Press the SUBTOTAL key again.
The batch count will be displayed. Press the PRINT key while the batch count is being
displayed. The batch count will he printed in the fallowing farmat:

BATCH COUNT 123456

To print and reset the batch counter to zero press the TOTAL key. If accumulation is
not enabled, the baich count will be displayed. If accumulation is enabled the to1al will
be displayed. Press the TOTAL key again. The batch count will be displayed. Press the
PRINT key while the batch count s being displayed. ~he hatch count will be printed in
the same format as above, then the caunter will be raset to zero.

Prirting Accumuiated Weight

To print the accumulated weight withaut clearing the accumulator, press tne
SUBTOTAL key. The accumulated weight will he displayed. Press the PRINT key while

the subtotal is being displayed. The time and cate, the batech count and the subtotal
will be printed in the format as fellows:

12:00 AM 02/24/87
BATCH COUNT 123456
SUEBTOTAL 123456 LB

Ta print and clear the accumulator and batch counter, press the TOTAL key. The
accumulated weight will be displayed. Press the PRINT key while the total is being
displayed. The time and date, the bateh count and total will be printed in the same
format as above. The accumulater and the batin counter wifl then ba resat 1o zero.



8.0 TROUBLESHOOQTING

Troubleshooting the M8147 is best accamplished by 1salating the problem tg either the
instrument or the controller. if the instrument does not appear to be functioning
properly, disconnect the connectors from J2 and I5 of the instrument. If the problem is
still present, refer to the traubleshooting section for the instrument. If the problem
goes away, then the controtler board is prohably faulty. Proceeding with the
troubleshooting procedure should coanfirm it. Assuming the problem has been isolated
to the controller. Praceed as follows:

1.

?he-:k the AC supply te the unit for proper voltage and ground. Also check the line
use.

. Check the 5 VDC power supply. The outputshouid be 5VDE +/-.1VDC.

Observe the display on the controller. f the display is not displaying valid
characters, but the controllar seams to functian prnperry, the display s probably
faulty and should be replaced. If the display is hlank, the controller board is
protably faulty.

If the display is displaying an error message *SCALE ERROR™, the cantroller is
receiving data from the instrument but the instrument is in an error condition such
as overload, under zata, internal check error, etc. Proceed to the troubleshooting
section for the instrument.

If the display is displaying the error message "TIME QUT ERROR”, the cantroiler is

not recetving data from the instrument, Be sure that the instrument is set up to
transmit con o data and Lhat pararmieler FFiasel v 1. Al make sure the baud

rate for the instrument matches that of the controller. If everything is 0K perform
the serial 1/0 test to determine if the controller board is warking properly. If so,
replace the instrument bhoard.

If the display is displaying the error message “LRC ERROR”, the controller is
receiving data but it is not valid. Be sure that parameter F7 is set to 1. Also make
sure the baud rate for the instrumen: matches that of the controller. if everything is
DK, perform the serial O test to determine if the controller hoard is working
properly. [fso, replace the instrument board.

If the display is displaying the error meassage "RAM FAILURE", the data stored in the
battery backed RAM has been lost or corrupted. The controller will not functian ar
allow access to the setup mode until the test mode has been selected. Perform the
external RAM test. If the test passes, re-enter the setup data. Power the unit down
for several minutes. If the unit displays the “"RAM FAILURE" crror message again
when the unit is powered up, the battery backup circuit is not woerking properly and
the controller board should be replaced.



ey

8. Select the test made by setting SW1 positien 1 to the clased pasition. Power the
unit down then back up. The micro only reads the switches upon power up. The
display should display the following meszage for 2 seconds.

****DISPLAY*** E ]
**YERIFICATION**

The dispiay will then prompt to see if you want to perform several tests. After the
;e'st s campleted, it wil' prompt you to repeat the same test. The tests function as
ollows:

Internal RAM Tast

The micro will write then read two (2) test patterns to each RAM location. If the data in all
RAM locations reads back OK, the message “PASS” will be displayed for two (2) seconds .
if any ane of the locations does not read back OK, the message "FAIL" will be displayed. If
the RAM test fails, the micro should be replaced.

External RAM Test

External RAM is divided up :nto 256 byte blocks. The controlier really only uses the first
two {2} blacks of RaM. Block 00 ard block 01. The micro will write then read twao {2} test
patterns to each RAM lacation. The block being tested will be displayed on the display. If
a block tests OK, the next block will be tested. If a block does not test OK, the message
"FAIL" will be displayed for five {5) saconds. The test will then resume until all blacks (A0
through 31) have been tested. If a block of RAM fails the test, the RAM shou'd bhe
replaced. Aslong as nlocks 00 and 01 pass the test, the contralier should work properly.
This test does not test the battery backup circuit.

Sotlid State 11D Test

Befare performing the /O test, control power to the 10 should be turned off to prevent

apening feed or discharge valves or gates. [ any inputs are turned on, they will cause the
test to fail.

The test will first turn all outputs off then read them a'l back in. If ary inputs fail to read
back properly, the message “"FAIL" wi!l he displayed. All outputs will then be turneag an
and read back n. Aaain, it any faif to be read back properly, the message “FAIL" will be
displayed. Next, each output will individually be turned on and read back in. The display
will display the number of the 110 being tested. Each output will be turned on for two (2]
seconds. Since the watchdog timer drcuit shuts the outpuss off if the micro does not
refresh the outputs at least once every second, the status LED for the output being tested
should turn off after one {1) second. If the output stays on for the full 2 secands, the
controfler board should be replaced.

The status LED on the IY0 board indicates that the output is turned on. If the test passes
But the gutputs fail to turn on and off, the outputs of the controller beard are working
properly and the problem is on the I¥0 board. This may be caused by a bad output module
or the LED for the output is bad. Try replacing the /O module and repeating the test. |f
the problem still exists, replace the 1¥Q board. if the output module is wurning on and off
as indicated by the status LED but the device controlled by the output madule is not, the
output module may be had or the fuse for the output may be blown. Ohm out the fuse
first. If it is GK, replace the output module.



Input modules can be tested by applying power to them and cbserving the status LED f::.r‘
that module, if the LED does not tight, ahm aut the fuse for that module. If the fuse is OK,
replace the input module,

Sarial /0 Test

The seriai /O test is a lsop back test, The micro sends a string of data ocut the printer port,
then loocks for the same string to be received in through the instrument port. Data is
transmitted at the baud rate selected for the printer port. |f the printer port is not wired
into the instrumant port, the display will display the message "FAIL". If the printer port is
looped back to the instrument part, the messaga "PASS” should be dispiayed. if the test
fails, replace the controller hoard.

To wire the controfler for the loop back test, disconnect the serial part connectar from the
instrument. Also disconnect the seriat cannector from the printer.

Canfigure the jumpers on the controller board as follows:
JU3 - Active
104 - Fassive
U5 - 20maA pasition

Jumper the pins on J1 ot the controller board as follows:

Pin 10 to Pin 23
Pin 11 tp Pin 22 ‘

Mow run the serial 1/O test. If the test fails, replace the controller hoard.

If the controller is not wired for the loop back test but a printer is connected ta the
controller, it should printthe string of data. The string transmitted is:

0123456 789ABCDEFGHIK I MNCPQRSTUVWXYZ

i the cantroller is receiving data from the instrument QK, it is not necessary to rewire the
unit to performthe loop back test. Itis a good way to test the printer port though.

Keyboard Test

The keyboard test allows you to test the keypad of the controller. Press any key. The
display will indicate what key was pressed. If any key fails to function properly, the keypad
may be faulty or the controller board may be bad.

This is the tast test that will be run. To exit the test mode, raturn SW1 positien 1 to the
apen position. The controller will return 1o the normal aperating mode,



‘ Instrument

1. Power down the instrument, then power it back up. If the instrument recovers, verify
the power source to the instrument is a clean, properly grounded A.C. supply. If so,
altow the instrument to aperate and monitorit's operation,

2. Check all electrical connections in the instrument to verify that they are not
intermittent ar broken.

3. Problems with the main PCB, transformer, keypad, or serial interface are best verified
Dy substitution. Example; if a pad main PCB is suspecied, replace it. Verity that the
preblem is gane, than put the original PCB back in to verify that the problem was not in
the connections.

Errar Codes

crror codes are displayed by the instrument to indicate whether an error was made in
calibration or the instrument has found a problem in itself.

ERROR CODES
ERROR CALUSE CORRECTIVE MEASLURE
ET RO Erros Try Power Down/Replace Main PCB
E2 RAM Errar Try Power Down/Replace Main PCR
E3 NOVRAM Error Try Power Down/Replace Main PCB
E4 Print Fault Check Printer Format+
E3 Display Verify Error Replace Main PCB
EG Analog verfy Errar Recalibrale
£7 EERCN Trror Try Power Down Replace Wain PCB
E2 Scalein Motion Wait Until Motion Stops
ES Mlegal Canfiguration Recanfigure Increment Size
E10 Cahbration Errar Recalibrate
Et1 Calibration Error Recalibrata
E12 Over Capacity Recanfigure
E13 Low Capacity Recanfigure
EA Irsufficient Test W1, Use Mare Test Waights/Try Again

MNOTE: The 8140 cannot display a negative six digit net weight with a minus
sign since it only has six display digits. If a negative six digit net
. weight occurs, the display will blank with the neét cursor lit.




9.0 SPARE PARTS LIST

103

MZ20302000093
MADTES5T
TMDOCO3S
MZ03202000105
MNG1432-6
MNG1432-7
MNOT432-8
MNOT432-9
MLCO1847
MZ0301000011
MZ110100C015
MZ1101000036

M8B140 Main PCB Assembly

Controller PCB Assembiy (includes Display)
Display Assembly

/D Board Assembly

24 VDC Input Module

120 VAC Input Module

24 VDC Output Madule

120 VAC Output Module

Keypad/Overlay Assembly — VAL 97 5/‘?5’.
5VDC Power Supply

/4 Amp S5Lo-Ble Fuse

210 Amp Slo-Blo Fuse

5 Puwvtesc Foi OFF0 T/l 13570 6vb

RKS:-ks M7



