Flo-Way |iquid Integrator

The Flow-Way Liquid Integrator, used in conjunction

with Belt-Way Conveyor Belt Scales or Flow-Way

Solids Impact Flow Meters, automates blendlng of
liquid additives.
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For example:

To blend a controlled amount of
water, simply calculate the weight of
the liquid per ton —

8 Ib. per gallon / 2,000 = .004
(tons per gallon)

If your water meter outputs 1 pulse
per gallon, then one pulse = .004
tons.

If your water meter outputs 100 pulses per gallon,
then one pulse = .00004 tons.

The output from your liquid meter must be a TTL
compatible square wave from 0-5 vdc. (It connects to
the input marked Speed Sensor on the Flo-Way
Liquid Integrator’s Terminal Strip.)

The Flo-Way liquid Integrator connects to other Belt-
Way products using a high speed NETWORK. RG62
A/U 93 ohm coaxial cable with solder-on BNC
Connectors and Terminators required.

Belt-Way Scales, Inc. One Belt Way, Rock Falls, IL — USA
Phone (815) 625-5573 Fax (815) 625-5593
email sales@beltwayscales.com website www.beltwayscales.com
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Control Parts

Control Box

Power Supply
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INSTRUCTION MANUAL

Electrical Installation

Wiring TS1

If you are using a generator for power install a
switch in the 120 volt AC line to the power supply.
To prevent possible loss of data at startup turn the
generator on firstand then the control. At shutdown
turn the control off first and then the generator.

1. Open the door on the control box by loosening
the two screws in the front of the door. The terminal
strips are made in two pieces so you can disconnect
each cable for testing by pulling the connector out
ofits socket. This allows you to remove a connector
without disconnecting the individual wires.

2. Leave a short cable in the cable grips which are
not used so the cable grips will remain waterproof.
Leave the jumper installed between SIG and A-
GND on the connector marked ANGLE SENSOR.
If you use the optional remote start / stop station
remove this jumper when you connect the cable to
the start / stop station.

3. Connect the output from your liquid flowmeter
to the input marked digital speed sensor. This signal
must be a 0 to SVDC TTL signal. Connect the
+5VDC output and ground from the control box to
the corresponding inputs on the liquid meter.
Connect the signal output from the liquid meter to
the SIG A input in the flowmeter control box. If
your liquid meter does not supply a TTL compatible
output additional electrical hardware must be used
to convert your output signal to a TTL output. SIG
B is not used.

4. If you are using the RS-232 serial port connect
your RS-232 cable to TxD and GND using a 3
conductor terminal. There is no connection to RxD
or to the INT-1 terminal.
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Electrical Installation

Wiring TS2
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4. Next connect the cables to terminal strip TS2.
First route the cable from the power transformer
through the third cable grip from the left.
IMPORTANT ... be absolutely certain to connect
the 12 volt ground wire to the terminal marked 12V
GND. Connect the wire marked + to the terminal
marked+12VDC. Thepositive lead will be identified
by a colored stripe or rib or by a tag. If these wires
are connected backwards the control will not work.
Do not connect the 120 volt AC power to the
transformer yet.

5. There are no connections to the terminals marked
LOAD CELL #1 and LOAD CELL #2.

6. The terminals marked - and + are switched
12VDC power output used to power the I/O option
board. Note that on circuit boards prior to PB-8
these terminals are used for G1 and G2 jumpers for
the load cells. Beginning with boards marked PB-8
these terminals are used to power the I/O board.
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DONOTPUT AJUMPERBETWEEN THESE
TERMINALS OR YOU WILL SHORT OUT
THE 12 VOLTS DC POWER AND BLOW A
FUSE.

7. The terminals marked P5 and P6 are not used.
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Electrical Installation

8. The terminals marked BNC 1 and BNC 2 have
BNC connectors that extend through the bottom of
the box. The connectors may have vinyl caps over
them to protect them. If you have purchased the
network option you must connect the network
using coaxial cable type RG62A/U.BNC connectors
areavailable in several styles. Some solder on to the
cable. Some crimp on to the cable. Others simply
twist on to the cable. It is important to use a high
quality connector. Most network problems can be
traced to poor connections between the cable and
the connector. We provide a high quality cable
capable of being buried in the ground. We
recommend using a connector that solders on to
obtain the best connection. See the drawing at the
end of the manual.

9. The network is an industry standard network.
There are 3 possible cable configurations. The
simplestand least costly is called abus configuration.
The total length of cable in one bus is 1000 feet. You
can connect up to 8 stations on one bus. If your
layout meets these requirements the simplest way to
connect the controls is run the cable from one
device to the next. It does not matter which connector
you use for the cable coming in and the cable going
out. Atone end ofthe cable the last control will have
a cable going in but none going out. You must
connect a 93 ohm terminator to the last connector.
This is simply a BNC connector with a terminating
resistor init. Atthe other end ofthe cable will be the
main PC which may be in an office or trailer. It must
be connected with a BNC "TEE" connector and a
93 ohm terminator. Remember the maximum cable
length is 1000 feet and the maximum number of
devices is 8.

l-JME
ZJHa

10. The second configuration is called a star. It uses
acentral hubwhichisnotused inabus configuration.
Assume the hub is an 8 port active hub. You can
have 8 devices connected. One device connects to
each port. You can run the cable 2000 feet for each
device. You can connect more than 8 devices by
making one of the devices another active hub.

11. The third configuration mixes both the star and
the bus. Youmay have five or six flow meters within
1000 feet of each other. You may want to put the
PC in an office some distance away. You can
connect the flow meters in a bus configuration and
havethe lastdevice onthe bus be anactive hub. You
can then run 2000 feet of cable from the hub to the
office. If the office is farther than 2000 feet you can
use additional active hubs every 2000 feet. The total
length of the network cannot exceed 4 miles. The
active hubs will require 120 volt AC power.

12. After all cables are connected you can connect
the 120 volt AC power to the transformer. The
transformer is housed in asmall waterproofelectrical
box. The transformer is a wall plug unit connected
to asocket. Connect your 120 volt AC wiring to the
socket provided. The 12 volt cable exits the box
through a waterproof cord grip. The 120 volt
wiring enters the box through a separate cord grip.
Replace the cover on the plastic box and tighten the
SCTews.
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Configuration

1. Ontheinside of the control box door is the display
circuit board. It contains SW1 which is a 9 position
slide or rocker switch used to configure the control.
The positions are marked 1 through 8 and are
described below. Position 9 controls the backlight.

2. If you turn on position 1 the entire keypad is
enabled except the cLEAR key. You can view and
change all data. This position has no effect on the
CLEAR key for clearing total weight.

3.Ifyouturn on position 2 the cLEAR key is enabled
to clear total weight. You can set the total weight
back to zero by pressing the CLEAR key twice within
2 seconds if you are viewing the weight and rate. If
position 2 is off you can not set the total weight back
to zero.

4. Position 3 enables the cLEAR key to clear master
totals. [fposition 2 is on and position 3 is off you can
clear scale totals but not master totals.

5. Position 4 is not used.

6. Position 5 is not used.

7. Position 6 selects English or metric units. If it is
off the weight will be displayed in tons and the rate
will be in tons per hour or per minute. If position 6
isonthe weight will be displayed in metric tons and
the rate will be in metric tons per hour or per minute.

8. Position 7 determines the time base for the rate
display. If position 7 is off the rate will be per hour.
Ifposition 7 is on the rate will be per minute. Set this
switch before entering set rate, maxrate, or log rate.

9. Position 8 enables the IO option board and first
two analog outputs. This is an option that allows
you to connect the flow meter to a chart recorder
which accepts a4 to 20 mA. signal. If you have this
option installed position 8 must be on to enable the
outputs. If you do not have this option installed
position 8 must be off. If position 8§ is on but you do
not have the option installed your keypad and
display will not function. If you have this option see
the section describing the use of function key F2.

SW1
ON OFF
Turn on display backlight BackricaT- [l
Enable 10 & 2 analog outputs g Il
Enable minute time base 74
Enable metric units 54 Il
S+ Il
44 Il
Enable clear master totals el |
Enable clear weight e C Il
Enable keypad except clear weight 1
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Configuration

1. Again on the inside of the control box door is
another 9 position switch SW2. It is also used to
configure the control as described.

2. Position 1 is not used.

3. Position 2 enables the optional two additional
analog outputs. Y ou must have the 1O option board
installed and must have the additional two outputs
installed before you turn on this switch. If you turn
on this switch without having the correct hardware
installed the keypad and display will not function.

4. Position 3 enables the control serial port to work
with a COLOR BRITE large character display.

5. Position 4 disables changing the load weights.

6. Position 5 enables clearing log time.

SW2
ON_OFF
o-{ Il
o Il
7 I
5+ (Il
Enable clearing log time G ||
Disable changing load weights 44 1
Enable COLOR BRITE display 24 Il
Enable analog outputs 3 & 4 24 Il
I

NOTE:

Some controls have slide switches for SW1-SW4.
SW1 and SW2 are located on the door. Sliding
these switches away from the door hinge turns them
on. SW3 (GAIN) and SW4 (ZERO) are located on
the circuit board inside the body of the control box.
Sliding these switches toward the word GAIN or
ZERO turns them on.

Some controls have rocker switches for SW1-
SW4. SW1 and SW2 are located on the door.
Pushing down on the rocker on the side of the
switch away from the door hinge turns them on.
SW3 (GAIN) and SW4 (ZERO) are located on the
circuit board inside the body of the control box.
Pushing down on the rocker on the side of the
switch closest to the word GAIN or ZERO turns
them on.

Some switches may be labeled OFF and ON but
some may be labeled OPEN. Open means off.
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The Keypad
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Mode Keys

1. The mode keys run from top to bottom in the first
column. The top key is the normal mode. It is the
WEIGHT RATE mode. The display shows the
accumulated weight, the current rate, the number of
pulses per second coming from the liquid meter, and
the scale node number. The control will be in this
mode when it is turned on.

2. The next key down is the cAL paTA key which
shows calibration data. The display shows the current
rate and the tons per pulse to calibrate the flowmeter
to your liquid meter. You can use the SELECT key to
select coarse, medium, and fine adjust and then use
the arrow adjust keys to enter the value for each
pulse from your liquid meter.

3. The next key down is the MAT 1-8 key. It displays
a screen showing PID SHIFT, RESET I, and MIN
RATE. These are used in conjunction with the PID
loop ifitisused. PID SHIFT is a method of making
the PID loop more sensitive with lightloads. RESET
I will reset the "I" term. MIN RATE will turn on
output PWMO when the rate is above MIN RATE.

4. The lower key in the first column is the CLEAR
key. It is used to clear several items. If you are
looking at the normal display seen by pressing the
WEIGHT RATE key, then the cLEAR key will set the
total weight back to 0. Switch SW1 position 2 must
be on and you must press the key twice within 2
seconds to clear the total weight.

Ifyou press the caL paTA key you can use the select
key to select coarse, medium, or fine adjust and set
the tons per pulse to 0 using the cLEAR key. Switch
SWI1 position 1 must be on. In a similar manner,
you can select node and set it to 1 using the key.

If you press the F2 key you can use the SELECT key
to select any ofthe setpoints and use the cLEAR key
to set them to 0. No configuration switches need to
be on so you can always change your formula
without accidentally changing calibration.

You can also set any of the maxrate values to 0
using the cLEAR key but switch SW1 position 1
must be on. Once you set the correct maxrate
values you would not want them changed
accidentally.
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The Keypad

If you press the F3 key you can use the SELECT key
to choose log rate or log time and set either to 0
using the cLEAR key. Switch SW1 position 1 must
be on to clear log rate. SW2 position 5 must be on
to clear log time.

If you press the F4 key to view the master total you
can press the CLEAR key twice within two seconds
to clear the master total. Switch SW1 position 3
mustbe on. You can also use the selectkey to select
hours, minutes, seconds, month, date, or year and
set each to 0 using the cLEAR key. To do this switch
SW1 position 1 must be on.

If you press the F5 key you can use the SELECT key
to choose load weight or cutoff weight. You can set
either to 0 any time using the cLEAR key. No
configuration switches need to be on. This allows
you to change your load size and still prevent
accidental changes to the scale calibration.

If you press the F7 key you can use the SELECT key
to choose log data and turn it off using the cLEAR
key. You can also select any of the 12 special codes
and use the cLEAR key to set each to 00. Switch SW1
position 1 must be on.

Setup Keys
1. The top key in column 2 is the SET spAN key. It is
used not used in the liquid control.

2. The next key down is the SET ZERO key. It is not
used in the liquid control.

3. Next is the prINT key. It is used to print a ticket
ifyouhave a serial printer connected to the control.

4. The bottom key is the NoDE key. It is used to set
the scale node number for use on the network.

Adjust Keys

The adjust keys change the item you have chosen
using the selectkey. Depending on what screen you
are viewing the select key will cause a small arrow
to appear next to the items you will be able to adjust.

1. The LARGE UP ARROW increases most items by
256. It increases load weight and cutoff weight by
.200. On items limited to 256 possibilities or items
where you select from a few options the large up
arrow key increases the item by 1 just as the small
up arrow key does.

2. The sMALL UP ARROW increases the item by 1.

3. The sMALL DOWN ARROW decreases theitem by 1.

4. The LARGE DOWN ARROW decreases most items by
256. It decreases load weight and cutoff weight by
.200. On items limited to 256 possibilities or items
where you select from a few options the large down
arrow key decreases the item by 1 just as the small
down arrow key does.
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The Keypad

Pressing any of the arrow keys will cause the
described action to occur. Holding any of the arrow
keys down will cause the key to repeat until you
release the key.

The arrow keys are disabled if switch SW1 position
1 is turned off except you can still adjust the
setpoints for analog outputs, load weights, and
cutoffweights. This allows you to prevent someone
from accidentally changing your calibration but you
can change your formulaif'you are using the analog
output and you can change your batch size and
cutoff weight if you are loading trucks.

Function Keys

Each function key is described on a separate page
later in this manual.

Test Keys

The test keys are used to view data to diagnose any
problems that might occur. They are described later
in this manual.

Select Key

The seLECT key is used to select various item which
you can program. When you press the SELECT key
a small arrow will appear after the item you can
program. Some items can be set to zero using the
CLEAR key. Use the arrow adjust keys to program
the item you have selected.

Network Station Address

If you are using the network to collect data in a PC
or you are using a remote display you must set each
control box to a unique station address. Address 0
is not allowed. Address 255 is reserved for the
central PC. Valid addresses you can use are 1 to
254. Wesuggestusing address 1 forscale 1, address
2 for scale 2, etc.

To set the network station address press the node
key. Then press the select key and a small arrow will
appear after the word NODE. Use the arrow keys
to set the node for this scale. Be sure no two scales
are set to the same address. If any two scales have
the same address the network will not work.

When you press the node key the display appears as
shown below.

NETWORK NODE 1
CONFIG 56
DIAGNOSTICS 114
STATUS 119

You can only change the network node. The other
data is for troubleshooting the network if there are
problems. The normal data will be 56 for config.
Diagnostics will be 114 if the PC was on before the
scale was turned on, or 122 if the scale is turned on
before the PC. Status normally will be 119. If the
scale is not connected to any other network device
diagnostics will alternate between 34 and 162.
Status will be 116.

Belt-Way Scales, Inc. One Belt Way Rock Falls, IL 61071 Phone 815 625-5573 Fax 815 625-5593
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Calibration

1. Press the cAL pATA key. The display will appear
as shown below.

RATE TPH

TONS PER PULSE
00000000000
ADJUST DISABLED

12.345

2. Switch SW1 position 1 on the door must be
turned on to enable the keypad.

3.Pressthe seLEcT key. The bottom line will change
to show COARSE ADJUST. The large up and
down arrow keys will adjust the tons per pulse in
increments of.001. The small arrow keys will adjust
in increments of .00001.

4. Press the seLECT key again. The bottom line will
change to show MEDIUM ADJUST. The large
arrow keys willnow adjustin increments of .000001.
The small arrow keys will adjust in increments of
.00000001.

5. Press the sELECT key again. The bottom line will
change to show FINE ADJUST. The large arrow
keys will now adjust in increments of .000000001.
The small arrow keys will adjust in increments of
.00000000001.

By following the above procedure you can set the
exact value in tons per pulse for your meter. For
example, water weighs about 8 pounds per gallon.
Divide the 8 pounds by 2000 to convert to tons per
gallon. Dividing 8 by 2000 equals .004 tons per

gallon. If your meter outputs one pulse per gallon
then one pulse equals .004 tons so that is what you
program for tons per pulse. If your meter outputs
100 pulses per gallon then you must divide the .004
by 100 which equals .00004 tons per pulse.

Ifyour meter pulse value is based on so many pulses
per gallon, youmust know the weight of your liquid
in pounds per gallon. Then divide that weight by
2000 to convert to tons per gallon. Then divide the
result by the number of pulses per gallon that your
meter outputs. The final result is the tons per pulse
value to enter.

Ifyou do not know the weight of one gallon of your
liquid press the T1 key. The top line is a pulse
counter. Press the CLEAR key to set it to zero. Now
weigh an empty bucket. Run some liquid into the
bucket. Weigh the liquid and subtract the weight of
the empty bucket. Assuming your weight is in
pounds, divide the result by 2000 to convert it to
tons. Now divide the result by the number of pulses
shownonline 1 ofthe T1 display. This is the number
of pulses counted for the amount of liquid you just
ran into the bucket. The result is the tons per pulse
value to enter in the cAL pATA display.

6. When adjust is not disabled the clear key will set
the tons per pulse value to .00000000000. You can
use this feature to clear any value before
programming the correct value.

7. Press the select key again. The bottom line will
now show ADJUST DISABLED. Be sure to turn
offswitch SW1 position 1 on the door when you are
finished.
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Print Key

Printing a Ticket

The printkey is used to print a ticket if you have set
the RS-232 port to printing tickets. When you want
to print a ticket simply press the pRINT key.

You can also print a ticket using the remote print
input located on the optional 10 board. It is input
P4.5. Of course you must have the optional 10
board installed.

In this discussion of the RS-232 port STX means
start of transmission. It's value is 2. CR means
carriage return. It's value is 13. LF means line feed.
It's value is 10.

Ifyou are using the 12 special codes to send control
codes to your printer you will need to refer to your
printer manual to tell you what the codes are. The
codes youwill program use the hexadecimal number
system. You may also need to refer to an ASCII
chart to find the hexadecimal values of letters used
in the control codes. All the information you need
should be in your printer manual.
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Function Key F1

Test Weight

If you do not have an I/O option board the F1 key
isnotused. Ifyou do have an I/O option board press
the F1 function key. The display will appear as
shown below.

LOW PULSE ALARM
PULSES/SEC 123

Press the sELECT key one time. A small arrow will
appear after the word ALARM. You can use the
arrow keys to change from low speed alarm to
speed interlock. Press the seLECT key again. The
arrow appears after PULSES/SEC. You can use
the arrow keys to set the value of the pulses per
second you want to use for the low pulse alarm or
pulse interlock. If you have chosen low pulse alarm
whenever the pulses per second coming from your
liquid meter is below the programmed pulses/sec
value then output P4.3 will be on. When the pulses
per second coming from your liquid meter is above
the programmed pulses/sec value then output P4.3
will be off. If you selected pulse interlock output
P4.3 will be off when the pulses per second coming
from your liquid meter is below the programmed
value. Output P4.3 will be on if the pulses per
second from your liquid meter is above the
programmed value.

Press the seLECT key again and the small arrow will
disappear. Press the WEIGHT RATE key to return to
the normal display.
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Function Key F2

Analog Outputs

1. The F2 function key is used to control the meter
analog outputs. Y ou must have the IO option board
installed in the flow meter and switch SW 1 position
8 must be turned on. Otherwise if you press the F2
key the display will say KEY DISABLED on line 4
of the current display. You may also have the
optional additional two outputs installed. If you do
then switch SW2 position 2 must also be turned on.

Ifyou do not have the IO option board installed and
you turn on switch SW1 position 8 the keypad and
the display will lock up. If you do not have the
additional two outputs installed and you turn on
switch SW2 position 2 the keypad and display will
lock up. If this happens turn the meter off. Turn off
the switch that is causing the problem. Turn the
flow meter on again. The keypad and display will
function.

The following assumes you have the IO option
board installed with the two additional outputs.
Switch SW1 position 8 and switch SW2 position 2
are turned on. If you do not have the additional two
outputs lines 3 and 4 on the display will be blank.

Press the F2 function key. The display will appear
as show below. No configuration switches need to
be on to program setpoints.

#1 SETPOINT 100.00%
#2 SETPOINT 10.00%
#3 SETPOINT 5.50%

#4 SETPOINT 2.25% ]
Press the seLECT key. A small arrow will appear

after the word SETPOINT on line 1. This means
you can use the adjust keys to enter your setpoint

for analog output 1. Press the seLECT key again. the
small arrow appears on line 2. Each time you press
SELECT the arrow moves to the next line. If the
arrow is on the last line the next time you press
SELECT the arrow will disappear. Program the
setpoint for each output. See the examples that

llow fi ide. . .
5(.) Por\évssot %%}3 f%nctlon key a second time. The

display will appear as shown below.

#1 MAXRATE 500.00
#2 MAXRATE 10.00
#3 MAXRATE 7.50
#4 MAXRATE 4.25

Press the seLECT key. A small arrow appears after
the word MAXRATE online 1. Use the adjustkeys
to enter the desired maximum rate for output 1.
Press the seLECT key again and the small arrow
appears on line 2. Repeat for lines 3 and 4. Maxrate
is normally in tons per hour. Enter values for each
outputinstalled. Switch SW 1 position 1 mustbe on.

3. Pressthe F2 function key a third time. The display
will appear as shown below.

#1 OUTPUT 4 TO 20 MA
#2 OUTPUT 0 TO 20 MA
#3 OUTPUT 4 TO 20 MA
#4 OUTPUT 4 TO 20 MA

Press the seLECT key. A small arrow appears after
the word OUTPUT on line 1. Press either up arrow
key to select 0 to 20 MA. Press either down arrow
key to select 4 to 20 MA. Repeat for all outputs.
Switch SW1 position 1 must be on.
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4. Press the F2 key a fourth time. The display will
appear as shown below.

PID CHANNEL OFF

Press the seLECT key. A small arrow appears after
the word CHANNEL. If you want to use one of the
10 channels as a PID loop control use either up
arrow key to change the word OFF to the channel
you want to use as a PID loop. For example, if you
want to use channel 1 press either up arrow key
once. The display will now appear as shown below.

PID CHANNEL 1
PID ACTION REVERSE
PID SETPOINT LOCAL
P= 10 I= 100 D=3

After you have selected the desired channel press
the seLECT key again. The small arrow will appear
after the word ACTION. Press either down arrow
to select reverse action. Press either up arrow to
select forward action. Forward and reverse action
are described later.

Press the seLECT key again. The small arrow will
appear after the word SETPOINT. Press either
down arrow to select local setpoint. Press either up
arrow to select remote setpoint. Local and remote
setpoints are described later.

Press the seLECT key again. The small arrow will
replace the=after the P. Use the adjust keys to enter

the P value. Press the seLECT key again. The small
arrow will replace the = after the I. Use the adjust
keysto enter the [ value. Press the seLECT key again.
The small arrow will replace the = after the D. Use
the adjustkeys to enter the D value. The large arrow
keys will change P, I, and D by 50. The small arrow
keys will change P, I, and D by 1. The action of P,
I, and D are described below.

USING THE PID LOOP CONTROL

You can use the built in PID loop control to control
the rate material is running through the flow meter.
The first step is to select the channel you want to use
as described above. If you have a two channel 10
board you can select channel 1 or 2. If you have a
four channel IO board you can select channel 1,2,3,
or 4. The other channels can be used for their
standard functions.

Next you must select the PID action. Most
applications will use reverse action. This means that
if the rate goes up above the programmed rate the
output will go down to slow down the feeder to
reduce the rate back to the programmed rate. The
electrical output goes in the reverse direction from
the rate error. If the rate is too high the electrical
output will go down. If the rate is too low the
electrical output will goup. Youmay find asituation
where increasing the electrical output will decrease
the rate. An example would be a system controlled
by air pressure and more air pressure reduces the
feed rate. In this case if the rate goes above the set
rate the electrical signal must also go up to reduce
the feed rate. Since the electrical signal goes in the
same direction as the rate the action is called
forward action.
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Next you must select local or remote setpoint.
Normally you will selectlocal setpoint. This means
youwill program the rate through this flow meterin
this control box. First you will press the WEIGHT
RATE key. Line 3 will show puLses/sec. Press the
WEIGHT RATE key again. Line 3 will change to show
SET RATE .00. Press the seLECT key and the
small arrow will appear after the word RATE. Use
the adjustkeys to enter the rate you want in tons per
hour. If you are using metric units the rate will be in
metric tons per hour. If you have turned on switch
SWI1 position 7 to display your rate in tons per
minute then your set rate will also be in tons per
minute.

Ifyouhave two or more FLO-WAY meters you can
program one to be the master and several others to
be slaves. The master can either be a wild flow or
you can use the PID loop on the master to control
the rate using the local setpoint. You then set up
each slave as a remote setpoint. Next you program
the setpoint percent using the F2 key for each slave.
Enter the percent you want to add of the slave
ingredient compared to the material flowing through
the master flow meter. Be sure to enter the percent
for the channel you have selected to be the PID
channel.

You must connect the network using RG62A/U
coaxial cable between the master and all slave
controls. The order that the controls are connected
together does not matter. Put a 93 ohm terminator
on the two control boxes at opposite ends of the
cable. In other words, if you have one master and
one slave, each will have a terminator. If you have
a master and two slaves, two of the three controls

will have 93 ohm terminators. See the wiring
diagrams and drawings at the end of the manual.

Ifyou are using the PID loop as alocal setpoint then
the setpoint percent and maxrate for that channel
are not used. You program the desired set rate on
line three of the weight rate display. If line three is
blank press the WEIGHT RATE key again to display set
rate. If you are using the PID loop as a remote
setpoint then the setpoint percent for that channel is
programmed to the percent you want to add in
relation to the rate flowing through the master. The
maxrate for that channel isnotused. If youare using
any controls as remote setpoints then you must
program the master control to send its rate to the
controls with remote setpoints. See the section on
the F3 key for details.

If there is any problem with the network the alarm
output P4.3 will turn on. If the master control is
using the PID loop and the output is at its maximum
the alarm output P4.3 will turn on. If a control is set
up as amaster and any ofthe slaves are at maximum
output the master will turn on alarm output P4.3. If
there is a problem with the network the master and
all slaves will run a setpoint of 0.00 and turn off.
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You can use input P4.7 to tell the PID loop to run
at a setpoint of 0.0 which will stop the feeder. If the
control is set up as a master all slaves will also stop.
Important...if you stop the system in this manner
any motors still have power applied and could start
up unexpectedly. Before attempting to work on any
of the feeders in the system be sure to disconnect
power so the feeder cannot start up unexpectedly.

Now you must select the values for P, I, and D. The
PID loop stands for proportional, integral, and
derivative. Mathematically, the control equation
looks like this:

Output =

(P * (setpoint rate - actual rate)) +

(I * (theoretical weight total-actual weight total))

(D* (present rate - last rate))

The control works something like your car. The
output is the gas pedal and the instruments are the
speedometer and odometer. You look at your
speedometer and see how fast you are going and
compare that to how fast you want to go. If there is
alarge difference, you press hard on the gas. Ifthere
is alittle difference, you press a little bit. This is the
P term in your car control equation. You also look
at your odometer and check to see how many miles
you have traveled and compare that to how many
miles you should have gone had youbeen going fast
enough. This is the I term in your car equation. You
also do not want to accelerate and decelerate too
fast and be real jerky in your driving. The D term
looks at your change of speed or acceleration rate
such as when you are going down hill. This helps to
restrain you from accelerating too fast. If you are

going uphill itlets you give it more gas to keep from
slowing down too much. It has a kind of damper
action and keeps you smooth.

Any orall ofthese control terms can be too aggressive
or too lax in their application to your control. If they
are too aggressive, you can get wild oscillations and
jerky control like pushing hard on the gas and then
backing off, back and forth like the teenage hot
rodder. If they are too lax, you will be like the 90
year old that takes forever to get up to speed. You
want to tune your PID control to give you a
responsive yet smooth control. Also, an important
point to remember is that once you are up to speed,
the P term and the D term will basically be zero and
dono controlling. The I term will be doing the work
with very small changes coming from the P and D
terms.

We recommend starting with P =10, I = 100, and
D=3.Increasing the value of P will cause the feeder
to start out faster when it is first turned on but it may
start so fast that it overshoots the desired set rate
and then slows down too much to compensate and
continues to oscillate. If that happens the value of P
is probably too large. The I term works on the
difference of where you are versus where you
should be. The D term acts as a brake. If either is
too large the response time may be too fast and
again the control may begin oscillating. If the set
rate is very low you may need to make all three
terms larger to increase the response time. I[f you are
running very high setrates you may need to make all
three terms smaller. A value of 0 will disable that
term. The maximum number is 255. The PID loop
will work using only an I term. Never set [ = 0.
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5.Press functionkey F2 afifth time. The display will
appear as shown below.

#1 OUTPUT 149
#2 OUTPUT 220
#3 OUTPUT 75
#4 OUTPUT 92

This display shows the digital value of each analog
output. If the output is 4 to 20 mA then this number
will be from 51 which is 4 mA to 255 which is 20
mA. Ifthe outputis 0 to 20 mA then this number will
be from 0 whichis 0 mA to 255 whichis 20 mA.The
SELECT key is not used with this display since there
is nothing to program on this screen.

EXAMPLES

1. A CHART RECORDER

Assume you want to control a chart recorder on
output #1 using a 4 to 20 mA signal. First set your
setpoint for output 1 to 100.00%. Next assume the
maximum rate you will run will be about 475 tons
per hour. Set your maxrate for output 1 to 500 tons
per hour. This will cause your chart pen to be near
100 % of full scale when you are running near 500
tons per hour. If you set your maxrate to 1000 tons
per hour then at 500 tons per hour your pen would
be at 50 % of full scale and it would never use the
upper 50 % of the chart paper. This makes your
chart harder to read because it is compressed. That
is the reason you want to set maxrate to slightly
more than you normally will be running at full load.

Select 4 to 20 mA for the desired output and
connect the wires to the chart recorder as shown on
the wiring diagram at the end of the book.

2. CONTROLLING A FEEDER (OPEN LOOP)

Assume you have a feeder that is controlled by a 4
to 20 mA signal. At 20 mA the feeder has a
maximum rate of 5.00 tons per hour. You want the
feeder to add 10 % additive to the material flowing
through the flow meter, using analog output 2.

First set your setpoint for output 2 to 10.00%. Next
set your maxrate for output 2 to 5.00 tons per hour.
Finally select 4 to 20 mA for your output. Connect
the feeder as shown on the wiring diagram atthe end
of the book.

3. USING VOLTAGE OUTPUT

Assume the feeder in example 2 uses 0 - 5 volts DC
instead of4 to 20 mA as the control signal. Program
the setpoint and maxrate the same as example 2.
Select 0to 20 mA for the output. Connect the feeder
as shown on the wiring diagram at the end of the
book. Note that when you connect the output as a
voltage you must add a resistor which determines
the output voltage. The connections are different
than they are for current outputs.

Current loops and voltage outputs ARE NOT
ISOLATED andreference or use acommon ground.
The negative current loop terminal will vary in
voltage above ground from .5VDC at 4 mA to
2.5VDC at 20 mA. The voltage at the positive
current loop terminal is dependent on the external
resistance of the deviceitis tied to. Ifthe device you
use is also not isolated but has the same ground as
the scale, then use the voltage configuration instead
of a current loop. If the flow meter and external
device have different ground potentials you must
purchase a separate isolation unit to properly isolate
the flow meter and the external device.
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4. USING THE PID LOOP (CLOSED LOOP)
Assume you have one flow meter and you want to
control the feed rate to maintain some rate through
the meter. First pressthe F2 key and setup the PID
loop. Selectthe desired channel, reverse (or forward)
action, and local setpoint. Begin with P = 10,
[=100,and D=3. Next press the WEIGHT RATE key.
Ifline 3 is blank press the WEIGHT RATE key again to
display set rate. Then press the seLECT key and use
the arrow keys to enter the desired set rate. If you
intend to change the time base from tons per hour
or tons per minute by turning switch SW1 position
7 on or off you must set the switch before entering
your set rate.

You can use input P4.7 to make the feeder stop but
remember that there is still power on the feeder
motor and the feeder could start unexpectedly.

If the control is at maximum output alarm output
P4.3 will turn on. This can be used in conjunction
with a solid state relay to turn on an alarm horn.

5. CONTROLLING ADDITIVES WITH THE
PID LOOP (SLAVE OUTPUTS)

Assume you have two meters. The first one is setup
to weigh the main product. The second meter is
going to be used to add 15% of another ingredient.
You can set the first scale to use its PID loop to
control the feed rate of the main material as described
above or you can simply use the meter to measure
the main flow. Assume you have used the NODE key
to make the first meter node 1 and the second meter
node 2. You must press the F3 key and set the first
meter to send rate to nodes from 2 to 2. Now set the
PID loop for the second meter to remote setpoint.

This tells the second meter that it is going to get the
rate from a master meter over the network. It will
then multiply the rate from the master by the
setpoint percent you enter into the second meter.
Assume the second meter is set to use channel 2 for
the PID loop. Press F2 to display the setpoint
percents and enter 15% for setpoint #2. Connect
the two meters using RG62A/U coaxial cable.
Install a 93 ohm terminator on the unused BNC
connector of each meter.

PID NOTES

1. You can have several meters set up as slaves to
one master which will allow you to blend materials.
You must set the nodes for the slaves so they are in
consecutive order. For example, you could have
three slaves atnodes 4,5, and 6. You could not have
the three slaves to one master at nodes 4,5, and 7
because you have to tell the master to send rate to
nodes from some value to some value. You can
enter from 4 to 6 but if you enter 4 to 7 the master
will detect no meter at node 6 and shut down all the
feeders.

2. You can have one master and several slaves and
then have another master with its own slaves on the
same network cable. They will be completely
independent and one will not be aware of the
existence of the other.

3. You can also continue the cable to a personal
computer and do data collection from the masters
and all slaves as well as from other meters not using
the PID loop. You can also network Sauk Valley
Systems BELT-WAY belt scales as masters or
slaves with FLO-WAY solids impact flow meters.
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4. If you are using two or more controls in a master
slave setup there are two conditions when the alarm
output may turn on. Firstifany ofthe controls using
the PID loop is running at maximum output the
alarm output will turn on in that control box and
also in the master control. Next if there is a network
problem the slave that does not receive a message
from the master will turn off by itself. The master
will detect the problem and force the rest of the
slaves to turn off. If the master is running the PID
loop then the master feeder will also turn off.
However, if the master is not running the PID loop
but is simply measuring rate then the control cannot
shut off the master feeder. In this case you can use
the batching output to interlock the master feeder
motor starter. First press the F5 key and press the
SELECT key to position the small arrow after the
words LOAD WT. Press the CLEAR WEIGHT key to
set the load weight to .000. Then press the small
down arrow key to set the load weight to
9999999.999. Now the batching output P4.0 will
turn on and stay on. If there is a network failure the
batching output will turn off until the problem is
resolved. You can use this output and a solid state
relay to interlock your master feeder motor starter.
Now if there is a network problem the master not
running the PID loop and all slaves will turn off.

You can also use the batching output to actually run
a specific amount of material through the flow
meter. When the master flow meter reaches the load
weight minus the cutoff the batching output will
turn off. This will shut off the master feeder so the
rate will drop to zero. This will cause all the slaves
to drop to zero as well.

5.Ifyou are running two or more controls as master
and slaves you must set them all to display rate in
tons per hour or tons per minute. They must all be
in the same units. Switch SW1 position 7 is used to
select the time base.
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Press function key F3. The display appears as
shown below.

LOG RATE 350.00
LOG TIME 12H 45M
SEND RATE TO NODES
IS TURNED OFF

Press the seLECT key. A small arrow appears after
the word RATE. You can use the cLEAR key to set
the log rate to .00 or use the adjust keys to enter
your desired log rate. Switch SW1 position 1 must
be onto changelograte. Be sureto turn switch SW1
position 1 off when you are done setting log rate so
nobody can accidentally change your meter
calibration. The control will keep track of the hours
and minutes that the meter is running at a rate equal
to or higher than the log rate you enter. In other
words, if you enter a log rate of 300 tons per hour
the log time will show you how many hours and
minutes your production was at or above 300 tons
per hour. If you want to have your rate displayed in
tons per minute instead of tons per hour you must
turn on switch SW1 position 7 before you enter
your log rate. Otherwise your log time will be
incorrect.

Press the seLECT key again. Now the arrow appears
after the word TIME. You can use the CLEAR key
to set the log time to OH OM. In order to be able to
clear log time switch SW2 position 5 must be turned
on.

Press the select key again. The small arrow appears
after the word OFF or after the word FROM if send
rates to nodes is turned on. If the word OFF appears

then the control is not sending its rate to any other
controls. This is the normal mode and this feature
mustbe OFF unless you have one or more additional
controls set up as slaves to the master control and
the network is connected. Assume you do have one
additional control set up as a slave and this control
is the master. Assume that the slave control is
programmed to be node 4. Using the SELECT key
position the small arrow after the word OFF. Then
use either up arrow key change the word OFF to
FROM 4. Press the seLECT key again. The arrow
appears after the word TO. Use either up arrow key
to enter 4. Now this control is set up as a master and
node 4 must be set up as a slave to this master. Any
control set up as a slave or set up as a stand alone
control must have the feature send rates to nodes
turned off. Only a master should have this feature
turned on and then it must be set up to send rate to
nodes from and to the slaves you have connected.
Assume you have three slaves set up as nodes 4, 5,
and 6. You would program the master to send rate
to nodes from 4 to 6. The display would appear as
shown below.

LOG RATE 350.00
LOG TIME 12H 45M
SEND RATE TO NODES

FROM 4 TO 6
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Press function key F4. The display appears as
shown below.

MASTER TOTAL IS
1234.567

TIME 11:08:24

DATE 07/28/94

Every time you clear the flow meter total weight the
total is added to the master total before it is cleared.
If you want to clear the master total you must have
switch SW1 position 3 turned on. Then if you press
the cLEAR key twice within two seconds while you
are looking at the master total it will be set to zero.
Y ou can prevent someone from clearing the master
total by keeping switch SW1 position 3 turned off.
Youdonotneed to press the SELECT key to clear the
master total.

If you press the seLEcT key a small arrow will
replace the : after the hours. At this time you can set
the hour to 0 using the CLEAR key or you can use the
adjustkeys to set the hours to the correct time. Each
time you press the SELECT key the arrow will move
to minutes, seconds, month, date, and finally year.
In this manner you can set the time and date.

Time and date are only used if you are printing
tickets or are logging data.

Beginning with version 6.08, if you have the RS-
232 port set up to print tickets, you can print the
master total. Simply press function key F4 so you
are looking at the master total. Then press the PRINT
key to print a ticket. The ticket will be similar to a
normal ticket but line 4 will say MASTER TOTAL
and the master total amount will be printed. See the
instructions for function key F7 to set the scale up
to print tickets.
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Function key F5 is used if you want to use the flow
meter for loading trucks, barges, or rail cars. You
must have the optional IO board installed in order
to use this feature. If you do not have the optional
10 board you can still program this screen but the
output will not function.

Press the F5 function key. The display appears as
shown below. If switch SW1 position 5 is off line 3
will be blank.

LOAD WT 25.000
WEIGHT 12.345
CUTOFF .000

Press the seLECT key. A small arrow appears after
the WT. The arrow means you can set your load
weight using the adjust keys. After setting the
correctload weight press the sELECT key again. The
arrow will appear on line 4 after CUTOFF.

Use the adjust keys to set your cutoff. You may
need to experiment with the cutoff to find the
correct value. The cutoff is used to shut off the
feeder early to allow for material already flowing to
reach the flow meter.

You may change the values of the load weight and
cutoff weight any time. You do not need to have
switch SW1 position 1 turned on. This allows you
to change load size and cutoff while preventing
someone from accidentally changing the scale
calibration. If you do not want your operators to be
able to change the load weight turn on switch SW2
position 4. This will disable the adjust keys so the
load cannot be changed and selecting one of eight
preset load weights will also be disabled.

The load weight is the amount you want to putin the
truck. In this example it is 25.000 tons. The cutoff
weight allows the feeder to turn off before all the
material has reached the flow meter. Otherwise
each load might be over weight.

Press the seLECT key again. The display will appear
as shown below.

LOAD #1 .000
LOAD #2 .000
LOAD #3 .000
LOAD #4 .000
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The small arrow will appear after#1. Use the adjust
keys to program load 1. Press the seLECT key and
continue to program loads 2, 3, and 4. When you
press the sELECT key after the arrow is on #4 the
display will change to show loads 5,6,7, and 8. In
this manner you can program eight different load
weights. Switch SW1 position 1 must be on to
program the eight preset load weights. Be sure to
turn off switch SW1 position 1 when you are done
to prevent somebody from accidentally changing
your calibration or preset load weights.

Once you have pressed function key F5 the eight
function keys are used to select preset load weights
1 - 8. Toescape from this feature so that you can use
the other function keys to perform their normal
functions press the WEIGHT RATE key. Now when
you press any function key other than F5 they will
perform their normal function. Once you press F5
the eight function keys again will select preset load
weight 1 - 8. F1 will select load preset 1, F2 will
select load preset 2, etc.

The angle sensor input can be used to connect a
selector switch which will allow your operators to
selectpresetload weights 1 - 8. Sauk Valley Systems
has available aremote start/ stop station which will
allow your drivers to load their trucks without ever
touching the flow meter control keypad. You can
also select your preset load using the function keys
F1 - F8. You may want to write down the load
weight for presets 1-8 and perhaps laminate it to
keep it weatherproof.

Material going into the truck must pass through the
flow meter. The batching output P4.0 should be
connected to a feeder which feeds material to the
flow meter

Whenever the flow meter weight total is less than
the load weight minus the cutoff weight the batching
output will be on. When the flow meter weight total
is equal to or greater than the load weight minus the
cutoff weight the batching output will be off.

The batching output must be connected to an
optional start/ stop station. See the wiring diagram
in the section of wiring diagrams for details on how
to connect the batching output. You can purchase
a start / stop station from Sauk Valley Systems or
make your own. The start / stop station should be
mounted next to the flow meter control box.

HOW TO BATCH IN GENERAL

1. Program your eight spans for materials 1 - 8 if
youhave enabled selecting different materials. Use
the MAT 1-8 key, seLECT key, and adjust keys.

2. Press function key F5 to enter the load mode.
3. Program your cutoff using the seLEcT and adjust
keys.

4. Select material 1 - 8 using the sELECT and adjust
keys if this feature is enabled.

5. Program your load weight using the sELEcT and
adjustkeysorselect fromload 1-8 using the function
keys F1 - F8 or remote start / stop station.

6. Clear the flow meter total using the keypad cLEAR
key or remote clear button on the start/ stop station
connected to P4.4. The total will be added to the
master total.

7. Assoon as you clear the total the batching output
will turn on. The feeder will not turn on until you
press start on the start / stop station.

8. Press start on the start/ stop station when you are
ready. If you need to stop the feeder before the load
is complete press the stop button.
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9. When the flow meter total reaches the load
weight minus the cutoff the batching output will
turn off.

10. If you are printing tickets press the remote print
button connected to P4.5 or press the PRINT key.

11. Repeat the sequence from step 4 for each new
load.

HOW TO USE THE START/STOP STATION

1. Press function key F5 to enter the load mode.
2. If enabled select material 1 - 8 using the SELECT
and adjust keys on the control keypad. You can not
select different materials using the remote station.
3. Use the rotary selector switch to select 1 of 8
preset load weights.

4. Press the enter load pushbutton. The selected
presetload weight will appear on the control display
line 1. If the load weight is not correct repeat 3-4.
4. Press the clear pushbutton on the start / stop
station. The flow meter weight total will go to .000
and the ready light will turn on.

5. Press the start pushbutton. The run light will turn
on and the feeder will start running.

6. If you need to stop the feeder for any reason
before theload is complete press the stop pushbutton.
The feeder will stop and the run light will turn off.
Theready light will stay on. Press the start pushbutton
to continue loading the truck.

7. When the weight on the flow meter reaches the
load weight minus the cutoff weight the feeder will
turn off automatically. The run light and the ready
light will turn off.

8. If you have a printer connected to the scale you
would have already set the control up to print
tickets following the instructions for the F7 key.
Simply press the print pushbutton to print a ticket.

Belt-Way Scales, Inc. One Belt Way Rock Falls, IL 61071 Phone 815 625-5573 Fax 815 625-5593

25



F LO - WAY ® INSTRUCTION MANUAL

Function Key F6

Pulsed Output and Auto Zero

Press function key F6. The display appears as
shown below.

TONS PER PULSE
PULSE ON TIME

OFF
50%

Press the seLECT key. A small arrow appears after
the word PULSE. Y ou can now use the adjust keys
to select from the following options:

TONS PER PULSE  OFF .01 .10 1.0 10
Ifyou select OFF the pulse output will be disabled.
Any other selection requires the optional 1O board.
Ifyou select .01 you will get a pulse every time the
weight increases .01 tons. This will work up to
about 150 tons per hour. If you select a pulse every

.10 tons this will work up to about 1500 tons per
hour.

Press the seLECT key again. A small arrow appears
after the word TIME. You can now use the adjust
keys to select from the following options:

PULSE ON TIME 50% 10 MS --- 500 MS

If you select 50% you will have a true quadrature
wave output on P4.1 and P4.2. This will drive a
remote display with quadrature inputora PLC. The
advantage of using quadrature waveform is that if
the flow meter is losing weight the remote counter
or PLC will detect this and maintain the correct
weight. See the wiring diagram in the wiring section
for details.

If you select pulse on times from 10 to 500
milliseconds use either output P4.1 or P4.2. The
pulse will remain on for the programmed time. Y ou
will not have a true quadrature waveform so do not
select pulse on times other than 50% if you are
connecting the pulsed output to a device with a
quadrature input.
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Function Key F7

RS-232 Serial Output

Function key F7 is used to control the RS-232
output to a printer, a remote display terminal, a
remote scoreboard display, or a PLC at 1200 baud,
8 databits, no parity, 1 stop bit, no handshake. Press
the F7 key. The display appears as shown below.

RS-232 OFF

Press the seLECT key. A small arrow appears after

the word RS-232. You can use the adjust keys to

select from the following options:

RS-232 OFF TICKETS WEIGHT RATE or
WEIGHT&RATE

Press either of the up arrow keys. The display

appears as shown below.

RS-232
USE

TICKETS
0 LINE FEEDS

Press the select key again. Now the small arrow
appears after the word USE. You can use the adjust
keys to select from the following options:

USE 0-10LINE FEEDS or
USE 1 FORM FEED or
USE 1-12 SPECIAL CODES

Ifyouselect 1 - 12 SPECIAL CODES the following
two lines will appear on lines 3 and 4 of the display.

00 12 54 7A F3 DE
FA 03 1B 45 A0 FF

In this section of the instructions you are
programming the RS-232 output to print tickets.

The ticket can be used for loading trucks. Your
ticket printer may need a few line feeds or a form
feed to advance the ticket out of the printer. You

canselect from 0 to 10 line feeds to follow the ticket
weu can select one form feed. If you have unusual

conditions you can select up to 12 characters to be
sent to the printer after the ticket. For example, one
printer uses the following codes to advance the
paper and cut the ticket off.

ESCAPE "a" n will advance the paper n lines
ESCAPE "d" 0 will cut the paper off

To program the flow meter to send these codes
select 6 special codes. Then use the select key to
move the small arrow to follow each of the first 6
codes and use the adjust keys to make them be as
follows:

1B 61 8 1B 64 00

This will cause the printer to advance 8 lines and cut
the ticket off. The ticket printed appears below.

SCALE # 1

TIME 09:25:42
DATE 07/28/94
WEIGHT 797.504

The scale number will be the node you programmed
the flow meter. To print the ticket press the PRINT
key or connect a pushbutton to the remote print
input P4.5. You can use the CLEAR key to set any of
the special codes to 00 after using the select key to
select the code. You cannot use FF for a special
code since it is the end of message marker.
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Function Key F7

RS-232 Serial Output

Again press the select key until the small arrow is
back on line 1. Use either of the up arrow keys to
change the word TICKETS to WEIGHT. Now the
display appears as shown below.

RS-232 WEIGHT
FORM STX WT CR
LF AFTER CR OFF
LOG DATA OFF

Use the seELECT key to move the small arrow to line
2 after the word FORM. You can now select from
the following options:
FORM STX WT CR or WT CR

This allows you to send an STX if the data is going

toa PLC ordisable STX ifthe data is going to some
type of display.

Use the select key to move the small arrow to line
3 after the word CR. You can now use the adjust
keys to select from the following options:

LF AFTER CR OFF YES BOTH
Ifyouselectoffno line feed will follow the carriage
return. If you select yes a line feed will follow the
carriage return at the end of the message. If you

select both a line feed will follow each carriage
return if you have selected weight and rate.

The above discussion shows you how to send the
scale weight out the RS-232 port once each second.
You can use the select key to move the small arrow
backtoline 1 and select RATE instead of WEIGHT.

If you do select RATE then once each second the
current rate will be sent out the serial port. You can
alsouse the adjustkeysto select WEIGHT&RATE.
If you do then the weight will be sent followed by
the rate, once each second. If you select
WEIGHT&RATE then you have the following
options for the format of the message.

STX WEIGHT RATE CR
WEIGHT RATE CR
STX WEIGHT CR RATE CR
WEIGHT CR RATE CR

Again,online 3 LF AFTER CR allows youto select
sending no line feed after the carriage return by
selecting OFF. You can send one line feed after the
final CR by selecting YES. Or you can send a line
feed after each CR by selecting BOTH.

Use the select key to move the small arrow to line
4 after the word DATA. If you select OFF then
either weight, rate, or weight and rate, depending
onwhatyou have selected, will be transmitted once
each second. You have the option of using the
adjust keys to change LOG DATA from OFF to
from 1 to 255 MIN. In that case data will be
transmitted once every X minutes where X is the
number you have programmed. In addition to the
normal message time and date are added. The
format of a data log is

WEIGHT RATE TIME DATE

ifyouselected sending both weightand rate. Logging
data allows you to collect data from the scale in a
time frame you can select yourself.
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Function Key F7

RS-232 Serial Output

Ifyoupress the F7 key a second time the display will
appear as shown below.

BAUD 1200
COLOR RED

Ifyouhave not turned on switch SW2 position 3 the
second line will be blank. Press the seLEcT key and
a small arrow appears after the word BAUD. You
can use the arrow keys to select 1200, 2400, 4800,
or 9600 baud. Keep in mind there is no handshake
so characters may be lost if you select a high baud
rate.

This version of the scale control supports alow cost
large display called a COLOR BRITE sign Model
SW-214CR. This display is made up of red and
green light emitting diodes. Y ou can select the color
youwant fromred, green, and orange. The characters
are two inches high. You can display either the total
weight that has crossed the scale or the current rate
crossing the scale. The display isupdated once each
second. This display is designed to be used indoors.
It is not waterproof or weather proof so it must be
protected by mounting it in a suitable housing. The
display is very bright indoors but in direct sunlight
you cannot read it. If you use it outdoors you must
shield it from direct sunlight. In spite ofits limitations
it will allow you to read the scale from at least 25
feetaway anditis very low cost. If you are using this
option you must turn on switch SW2 position 3.
This switch is on the door. It must be off if you are

not using the sign since the message format is
1

You may contact Sauk Valley Systems for
information on where to purchase this display. You
willneed a special cable to connect the display to the
control. One end has a telephone style connector to
plug into the display. The other end connects to
terminals in the control box labeled TXD and GND.
You can purchase a cable from Sauk Valley
Systems.You must set the baud rate to 2400 to
match the COLOR BRITE display.

opLvlilial.
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Function Key F8

Function key F8 is not currently used.

Belt-Way Scales, Inc. One Belt Way Rock Falls, IL 61071 Phone 815 625-5573 Fax 815 625-5593

30



F L 0 - M Y ® INSTRUCTION MANUAL

Test Keys T1 T2 T3

1. Press test key T1. The display appears as shown 2. Press test key T2. The display appears as shown
below. below.

PULSES 12345 SWITCH SW2 0
SWITCH SW1 3

VERSION 6.06

This display shows what configuration switches are
This display is a pulse counter which counts each turned on and also the version of the software.
pulse from your liquid meter as it occurs. This
display can be used to calculate the correct tons per 3. Test key T3 is not used.
pulse value for your liquid and your liquid meter. Its
use is explained on the calibration page.
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Display Summary
Weight Rate Key (Normal Display)
WEIGHT 3248.962
RATE TPH 350.451
PULSES/SEC 542
NODE 1

Cal Data Key (Calibration Data)

RATE TPH 350.451
TONS PER PULSE
.00004000000
ADJUST DISABLED
Node Key
NETWORK NODE 1
CONFIG 56
DIAGNOSTICS 114
STATUS 119
Function Key F1
LOW PULSE ALARM
PULSES/SEC 550
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Display Summary
Function Key F2 (First Press) Function Key F2 (Fifth Press)
#1 SETPOINT 100.00% #1 OUTPUT 149
#2 SETPOINT 10.00% #2 OUTPUT 220
#3 SETPOINT 5.50% #3 OUTPUT 75
#4 SETPOINT 2.25% #4 OUTPUT 92
Function Key F2  (Second Press) Function Key F3
#1 MAXRATE 500.00 LOG RATE 350.00
#2 MAXRATE 10.00 LOG TIME 12H 45M
#3 MAXRATE 7.50 SEND RATE TO NODES
#4 MAXRATE 4.25 FROM 4 TO 6
Function Key F2 (Third Press) Function Key F4
#1 OUTPUT 4 TO 20 MA MASTER TOTAL IS
#2 OUTPUT 0 TO 20 MA 1234.567
#3 OUTPUT 4 TO 20 MA TIME 11:08:24
#4 OUTPUT 4 TO 20 MA DATE 07/28/94
Function Key F2 (Fourth Press) Function Key F5
PID CHANNEL OFF LOAD WT 25.000
WEIGHT 12.345
CUTOFF .000
Function Key F2  (Fourth Press) Function Key F5
PID CHANNEL 1 LOAD #5 000
PID ACTION  REVERSE LOAD #6 000
PID SETPOINT  LOCAL LOAD #7 000
P=10 I1=100 D= 3 LOAD #8 000
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Display Summary
Function Key F6 Function Key F7
ONS PER PULSE OFF RS-232 RATE
PULSE ON TIME 50% FORM STX RT CR
LF AFTER CR OFF
LOG DATA OFF
Function Key F7 Function Key F7
RS-232 OFF RS-232 WEIGHT & RATE

FORM STX WT RT CR
LF AFTER CR OFF

LOG DATA OFF

Function Key F7 Test Key T1

RS-232 TICKETS PULSES 12345

USE 0 LINE FEEDS
Function Key F7 Test Key T2

RS-232 TICKETS SWITCH SW2 0

USE 6 SPECIAL CODES SWITCH SW1 3

00 12 54 7A F3 DE

FA 03 1B 45 A0 FF VERSION 6.06
Function Key F7

RS-232 WEIGHT
FORM STX WT CR
LF AFTER CR OFF
LOG DATA OFF
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Maintenance

Electrical
Fi1 oM
=2
o 2 6o
OFF LED1

Check the wiring terminals periodically to be sure
the screws are still tight. If your flow meter fails to
operate the following steps may help determine the
problem.

1. Is the red light emitting diode LED 1 on? If not,
there is a problem with the 12 volt power. Make
sure there is 120 volts AC at the socket for the
transformer. Make sure the power switch SW5 is
turned on. Make sure the fuse F1 is not blown. If it
is, replace it with a 1 amp 2AG fuse. This fuse is
difficult to find locally. On circuit boards marked
PB-9 or higher the fuse is a 5x20 mm 1 amp slow
blow fuse. Use Littlefuse number 2180001 or Radio
Shack 270-1063. If there is power coming in to the
transformer, the fuse is good, and the switch is
turned on, but the red light still is not on, there is a
problem with the transformer. It should be replaced.

If the red power on light is on but there is nothing
displayed on the computer liquid crystal display,
then there is a problem with the computer. The
fastest way to repair it is to replace the two circuit
boards inthe control. A replacement setis available
with instructions. You will receive credit for the old
boards if you return them.

2. If the display does work then the computer is
working. Ifyou are not recording weight as product
passes through the flow meter the problem is most
likely the load cell.

To check the load cells, press the WEIGHT RATE key.
The display shows the load cell signal as load
percent. As you press down on the load cells the
number should change. The number should be
somewhere near 7.5% with no material flowing
since thatis how you calibrated the flow meter. The
number should go up as you press down on the
impact plate connected to the load cells.

Ifthe load cell signal does not respond as described
above youmay have one or two defective load cells.
You can check each cell separately. Unplug one of
the cells. Turn all the zero switches off. Remove the
resistor connected with load cell #1. You are now
testing the cell still plugged in. It may show aO atall
times or some number that does not change when
you press on the impact plate. Then unplug that cell
and plug in the other cell. Compare the two results.
If one of the load cells appears defective it can be
replaced. Make sure there are no broken, loose, or
disconnected wires at the terminal strip.
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Maintenance
Test Points
Processor Board Display Board
TEST TEST
POINTS POINTS
Ooo ooao
Q& 5 QA
\ @)
5§35 SO
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-
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The processor board is located in the control box.
Ithas test points marked as shown above on the left.
If you have a voltmeter you can check the +5 volt
and LC-VOLT power supplies using these test
points. The test point marked LC-VOLT is the load
cell supply voltage. It should be about 9.5 volts DC.

The display board is located on the control box
door. It also has test points as shown above on the
right. Youcancheck toseeifthereis+5 volts on this
circuit board.
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USING A MODEM TO COLLECT DATA

Beginning with version 6.02 the liquid control can
be used to collect data using the internal memory.
This data can be downloaded into a personal
computer using a modem from anywhere in the
world or you can use a serial cable and a portable
computer to collect the data locally.

1. Press the NoDE key. If you only have one scale at
this location you can set the node to 1. If you have
several scales at this location you should set each to
a different node number. Press the SeLECT key once
to move the programming arrow to the word node.
Switch SW1 position 1 must be on to program the
node number.

2. Press the seLEcT key again to move the
programming arrow to plant. If you are collecting
data from several plants enter a unique number to
identify this plant. Switch SW1 position 1 must be
on to program the plant number.

3. Press the seLEcT key again to move the
programming arrow to product. If you want to
identify each different product crossing this scale
enter a unique number to identify this product.
Switch SW1 position 1 does NOT need to be on to
program the product number. This allows your
operator to change the product number when the
actual product changes without opening the door
on the control. If you do use the product number to
identify your different products it is up to your
operator to have the correct product number entered
for the product being weighed.

4. Press the seLecT key again to move the
programming arrow to modem time. Enter the time
interval you wish torecord data. The standard scale
will store 120 records. If you set the modem time to
1 minute increments you can store 120 minutes or
2 hours of data. After 2 hours older data will be
replaced with new data. If you set your modem time
to 6 minutes (.1 hour) you can store 12 hours of data
before older data will be replaced. This is because

you will be storing 10 records per hour. Dividing
120 records by 10 records per hour is 12 hours.

The data is in the following format:

001,002,003,00007543.142,08:48:01,03/26/97 crlf
where the scale number is 1, the plant number is 2,
the productnumber is 3, the weightis 7543.142, the
time is 08:48:01, and the date 1s 03/26/97. The cr If
atthe end ofthe line is carriage return line feed. The
format of this data should be able to be imported
into any spread sheet or data base program. The
data is in ASCII format. Leading zeroes will be
suppressed by being replaced with spaces.

Oncethe datais collected in the scale integrator you
must use the RS-232 port to download the data to
a personal computer. First press the F7 key twice
and set the baud rate to 9600 for the fastest
transmission. If you are using a modem it must be
programmed to use 9600 baud between the scale
integrator and the modem. Let the modem auto
detect the speed between the two modems. Program
the baud rate from your personal computer to your
office modem for as fast as possible. It must be
faster than 9600 baud or you may lose characters.
If you lose characters you may have to slow down
the baud rate at the integrator.

The scale integrator RS-232 port is a simple 3 wire
interface. It does not support handshaking signals
like RTS, CTS, DCD, etc. Connect our transmit
data pin TxD to the modem receive data. Connect
our receive data RxD to the modem transmit data.
Connect our ground to the modem signal ground.
Y oumust connect the modem that will be used with
the scale integrator to a personal computer to
program the modem. It must be set to the correct
baud rate, usually 9600, 8 data bits, 1 stop bit, no
parity, using your terminal program. You must
program the modem to auto answer, send numeric
response, send only short form messages, disable
flow control,and DTR assumed on. See the example
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USING A MODEM TO COLLECT DATA

at the end of this manual. This data must be written
into the modem memory as shown in the example.

If you do not use a modem you can connect a
personal computer directly to your scale integrator
using a 3 wire cable. The scale transmit data TxD
must be connected to the computer receive data.
The scale receive data RxD must be connected to
the computer transmit data. The scale ground must
be connected to the computer signal ground.

When you use a modem set to auto answer it will
send the scale the number 1 to indicate the modem
has connected. The scale sees the 1 and waits 5
seconds and then sends the modem menu. This is
why your modem must be set for numeric responses
and short form messages. Once you see the menu
simply enter the letter of the function you want
download. Your responses MUST be LOWER
CASE. If you enter ¢ for current data the data will
include the current rate. Before you enter b for
download the 120 record buffer you want to set
your terminal program to store the buffer data on
your hard drive.

Once you have the data on your hard drive you will
want to import it into your spread sheet or data base
program. Some of the data may be a repeat of data
you downloaded last time. This depends on your
modem time and how often you actually download
the data. You should remove duplicate records
from your data base.

If you are not using a modem but instead are using
a direct cable connection enter a lower case letter a
to bring up the menu. If you enter the number 1 the
menu will appear after about 5 seconds. Once you
see the menu simply enter the lower case command
for the function you want to perform.
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Warranty

Page 1 of 2

Belt-Way Scales, Inc. ("Belt-Way"), warrants its products only on the terms contained herein. No one has the
right or authority to assume or create any obligation or responsibility, express or implied, on behalfof or in the
name of Belt-Way Scales, Inc., or to bind Belt-Way Scales, Inc., in any manner whatsoever. Products
manufactured by Belt-Way are warranted to be free of manufacturing defects for a one year period after the
original date of purchase. Belt-Way's liability hereunder is conditioned on dealer, or in the event of adirectsale
toafirst-end user (then on first-end user) giving notice in writing to Belt-Way of any alleged defect. Such notice
must be given immediately upon the discovery of such alleged defect. If, within the warranty period, any
machinery or parts shall be proved to the satisfaction of Belt-Way to be defective, the defective item shall be
replaced or, at Belt-Way's option, repaired at Belt-Way's factory. The right to have defective machinery or parts,
repaired orreplaced as set forth above, shall constitute the dealer or first-end user's sole and exclusive remedy.
No warranty shall apply to machinery, parts or accessories which have been furnished, repaired or altered by
others soas (inthe opinion of Belt-Way) to have affected the same adversely. Belt-Way cannot and does not
warrant or represent that machinery or parts furnished by it will handle specific materials or will produce specific
results from such materials.

This warranty does notinclude damage to the product resulting from accident, misuse, improper installation or
operation. Ifacomponent should become defective within the warranty period, we will repair orreplace it free
ofcharge atour option. Defective components mustbe returned freight prepaid to Belt-Way orto an authorized
Belt-Way service center.

Complete products included with our system that are not manufactured by Belt-Way such as computers,
printers, chart recorders, active hubs for network expansion, etc. are warranted to the extent that they are
warranted to us.

The customer's sole remedy shall be such repair or replacement as is expressly provided above, and we shall
inno eventbe liable for any incidental or consequential damages arising out of the use or inability to use this
product for any purpose whatsoever.

Some states do not allow the exclusion or limitation of incidental or consequential damages, so the above
limitation or exclusion may notapply to you.

This warranty gives you specific legal rights. Y oumay also have other rights which vary from state to state.

For products purchased outside the United States, see your distributor for warranty.
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Warranty

Page 2 of 2

This productis notdesigned or sold as a legal for trade device.
This warranty is in lieu of any and all other warranties, express or implied.

WARRANTY LIMITATIONS AND DISCLAIMER

BELT-WAY SCALES, INC. MAKES NO REPRESENTATION OR WARRANTY
OF ANY OTHER KIND, EXPRESS OR IMPLIED, WITH RESPECT TO THE
PRODUCTS, WHETHER AS TO MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE OR ANY OTHER MATTER, ANY SUCH
WARRANTIES BEING HEREBY EXPRESSLY EXCLUDED. BELT-WAY
SCALES, INC. DOES NOT AUTHORIZE ANYONE TO MAKE ANY OTHER
WARRANTY EXCEPT AS STATED HEREIN.

EXCLUSION OF CONSEQUENTIAL DAMAGES

BELT-WAY SCALES, INC. SHALL IN NO EVENT BE RESPONSIBLE FOR
SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES CAUSED BY
ANY PRODUCT SOLD HEREUNDER, WHETHER ON THEORIES OF
BREACH OF EXPRESS OR IMPLIED WARRANTIES UNDER THE UNIFORM
COMMERCIAL CODE, STRICT LIABILITY, NEGLIGENCE ORANY OTHER
LEGAL THEORY REGARDLESS OF WHETHER THE LOSS RESULTED
FROMANY GENERALOR PARTICULAR REQUIREMENT ORNEED WHICH
BELT-WAY SCALES, INC. KNEW ABOUT OR HAD REASON TO KNOW
ABOUT AT THE TIME OF THE SALE OF SUCH PRODUCTS.

BELT-WAYisaregistered trademark of Belt-Way Scales, Inc.
FLO-WAYisaregistered trademark of Belt-Way Scales, Inc.
Covered by U.S. PATENT 5,696,354
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Wiring Diagrams and Drawings

The following pages contain wiring diagrams for the IO option board and the remote start/ stop station used for
loading trucks. Use these diagrams in conjunction with the description in the manual to connect the wiring for
these options. Also included are drawings showing the hole layout for mounting the scale.
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INSTRUCTION MANUAL

Electrical Installation

Wiring TS1

If you are using a generator for power install a
switch inthe 120 volt AC lineto the power supply.
To prevent possible loss of data at startup turn the
generator onfirstandthenthecontrol. At shutdown
turn the control off first and then the generator.

1. Open the door on the control box by loosening
thetwo screwsinthefront of thedoor. Theterminal
stripsare made in two pieces so you can disconnect
each cable for testing by pulling the connector out
of itssocket. Thisallowsyoutoremoveaconnector
without disconnecting the individual wires.

2. Leaveashort cable inthe cablegripswhich are
not used so the cable gripswill remain waterproof.
Leave the jJumper installed between SIG and A-
GND onthe connector marked ANGLE SENSOR.
If you use the optional remote start / stop station
remove thisjumper when you connect the cableto
the start / stop station.

3. Connect the output from your liquid flowmeter
to theinput marked digital speed sensor. Thissignal
must be a 0 to 5VDC TTL signal. Connect the
+5VDC output and ground from the control box to
the corresponding inputs on the liquid meter.
Connect the signal output from the liquid meter to
the SIG A input in the flowmeter control box. If
your liquid meter doesnot supply aTTL compatible
output additional electrical hardware must be used
to convert your output signal toaTTL output. SIG
B is not used.

4. If you are using the RS-232 serial port connect
your RS-232 cable to TxD and GND using a 3
conductor terminal. Thereisno connectionto RxD
or to the INT-1 terminal.

Power

Pulses From
Liquid Meter  Supply

Network

I
Cable Grip | Connector Body

Cable Grommet

Connector
Cap

| |
TEA

[P I i B 1 R e O 1)
= |Z = b::l =
o o o ||:|

g°ar35

o
=
||I:I

amMZ-H
"OIs

2e2-54
HOSHIsS [QOnS+
d33ds— .

LIDIg |¥TRLS
ERGENTE 20N5+

HO5M3A5

Sauk Valley Systems OneBelt Way Rock Falls, IL 61071 Phone 815 625-5573 Fax 815 625-5593



FLO = WAY ® INSTRUCTION MANUAL

Electrical Installation

Wiring TS2

=1=

2I5+

AN #2L
M2 L+

26 132
aug |45

4. Next connect the cables to terminal strip TS2.
First route the cable from the power transformer
through the third cable grip from the left.
IMPORTANT ... be absolutely certain to connect
the 12 volt ground wireto theterminal marked 12V
GND. Connect the wire marked + to the terminal
marked+12VDC. Thepositiveleadwill beidentified
by acolored stripe or rib or by atag. If these wires
are connected backwardsthe control will not work.
Do not connect the 120 volt AC power to the
transformer yet.

5. Thereareno connectionsto theterminalsmarked
LOAD CELL #1 and LOAD CELL #2.

6. The terminals marked - and + are switched
12V DC power output used to power thel/O option
board. Note that on circuit boards prior to PB-8
theseterminalsare used for G1 and G2 jumpersfor
theload cells. Beginning with boards marked PB-8
these terminals are used to power the 1/O board.

agoT — |diS+

1NdLno
d3IMOd
O0dNCT

3

FH 11332
HOLIMS

a

DONOTPUT AJUMPERBETWEEN THESE
TERMINALS OR YOU WILL SHORT OUT
THE 12 VOLTS DC POWER AND BLOW A
FUSE.

7. The terminals marked P5 and P6 are not used.
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Electrical Installation

8. The terminals marked BNC 1 and BNC 2 have
BNC connectorsthat extend through the bottom of
the box. The connectors may have vinyl caps over
them to protect them. If you have purchased the
network option you must connect the network
using coaxia cabletypeRG62A/U. BNC connectors
areavailablein several styles. Somesolder ontothe
cable. Some crimp on to the cable. Others smply
twist on to the cable. It isimportant to use a high
quality connector. Most network problems can be
traced to poor connections between the cable and
the connector. We provide a high quality cable
capable of being buried in the ground. We
recommend using a connector that solders on to
obtain the best connection. See the drawing at the
end of the manual.

9. The network is an industry standard network.
There are 3 possible cable configurations. The
simplest andleast costly iscalledabusconfiguration.
Thetotal length of cableinonebusis1000feet. Y ou
can connect up to 8 stations on one bus. If your
layout meetstheserequirementsthesimplest way to
connect the controls is run the cable from one
devicetothenext. It doesnot matter which connector
you usefor the cable coming in and the cable going
out. At oneend of thecablethelast control will have
a cable going in but none going out. You must
connect a 93 ohm terminator to the last connector.
Thisissmply aBNC connector with aterminating
resistor init. At the other end of the cablewill bethe
main PC whichmay beinanofficeor trailer. It must
be connected with aBNC "TEE" connector and a
93 ohm terminator. Remember the maximum cable
length is 1000 feet and the maximum number of
devicesis 8.

LJNE
A alA

10. Thesecond configurationiscalled astar. It uses
acentral hubwhichisnot usedinabusconfiguration.
Assume the hub is an 8 port active hub. You can
have 8 devices connected. One device connects to
each port. Y ou can run the cable 2000 feet for each
device. You can connect more than 8 devices by
making one of the devices another active hub.

11. Thethird configuration mixes both the star and
thebus. Y oumay havefiveor six flow meterswithin
1000 feet of each other. You may want to put the
PC in an office some distance away. You can
connect the flow metersin abus configuration and
havethelast deviceonthebusbean activehub. Y ou
can then run 2000 feet of cable from the hub to the
office. If the officeisfarther than 2000 feet you can
useadditional activehubsevery 2000feet. Thetotal
length of the network cannot exceed 4 miles. The
active hubs will require 120 volt AC power.

12. After dl cables are connected you can connect
the 120 volt AC power to the transformer. The
transformer ishousedinasmall waterproof el ectrical
box. The transformer isawall plug unit connected
toasocket. Connect your 120 volt ACwiringtothe
socket provided. The 12 volt cable exits the box
through a waterproof cord grip. The 120 volt
wiring entersthe box through a separate cord grip.
Replacethe cover on the plastic box and tighten the
Screws.
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Configuration

1. Ontheinsideof thecontrol box door isthedisplay
circuit board. It contains SW1 whichisa9 position
dlideor rocker switch used to configurethe control.
The positions are marked 1 through 8 and are
described below. Position 9 controlsthe backlight.

2. If you turn on position 1 the entire keypad is
enabled except the cLear key. You can view and
change all data. This position has no effect on the
cLEAR key for clearing total weight.

3. If youturnon position 2thecLear key isenabled
to clear total weight. You can set the total weight
back to zero by pressingthecLear key twicewithin
2 secondsif you areviewing theweight and rate. If
position 2isoff you can not set thetotal weight back
to zero.

4. Position 3 enablesthecLEAR key to clear master
totals. If position 2ison and position 3isoff you can
clear scale totals but not master totals.

5. Position 4 is not used.

6. Position 5 is not used.

7. Position 6 selects English or metric units. If itis
off the weight will be displayed intonsand therate
will bein tons per hour or per minute. If position 6
isonthe weight will bedisplayedin metrictonsand
theratewill beinmetrictonsper hour or per minute.

8. Position 7 determines the time base for the rate
display. If position 7 is off therate will be per hour.
If position 7 isontheratewill beper minute. Setthis
switch before entering set rate, maxrate, or log rate.

9. Position 8 enables the 10 option board and first
two analog outputs. This is an option that alows
you to connect the flow meter to a chart recorder
which acceptsa4 to 20 mA. signd. If you havethis
option installed position 8 must be on to enablethe
outputs. If you do not have this option installed
position 8 must be off. If position 8ison but you do
not have the option installed your keypad and
display will not function. If you havethisoption see
the section describing the use of function key F2.

swi
ON OFF
Turn on display backlight eackLicriT-
Enable 10 & 2 analog outputs - Il
Enable minute time base il |
Enable metric units s I
S Il
4 :-]
Enable clear master totals 24 C Il
Enable clear weight 2
Enable keypad except clear weight 1- ]

Sauk Valley Systems One Belt Way Rock Falls, IL 61071 Phone 815 625-5573 Fax 815 625-5593

6



FLO - WAY ¢

INSTRUCTION MANUAL

Configuration

1. Again on the inside of the control box door is
another 9 position switch SW2. It is also used to
configure the control as described.

2. Position 1 is not used.

3. Position 2 enables the optiona two additional
analog outputs. Y ou must havethel O option board
installed and must have the additional two outputs
installed before you turn on this switch. If you turn
on this switch without having the correct hardware
installed the keypad and display will not function.

4. Position 3 enablesthe control seria port to work
with a COLOR BRITE large character display.

5. Position 4 disables changing the load weights.

6. Position 5 enables clearing log time.

SW2
ON_OFF

o- LIl

- Il

7- Il

Enable clearing log time E_ I

n [ [ -

Disable changlgng ?oad weights 4[N
Enable COLOR BRITE dlsplay el |
Enable analog outputs 3 & 4 24 I
M

NOTE:

Some controls have dlide switches for SW1-SwW4.
SW1 and SW2 are located on the door. Sliding
these switchesaway fromthedoor hingeturnsthem
on. SW3 (GAIN) and SW4 (ZERO) arelocated on
the circuit board inside the body of the control box.
Sliding these switches toward the word GAIN or
ZERO turns them on.

Some controls have rocker switches for SW1-
SW4. SW1 and SW2 are located on the door.
Pushing down on the rocker on the side of the
switch away from the door hinge turns them on.
SW3 (GAIN) and SW4 (ZERO) are located on the
circuit board inside the body of the control box.
Pushing down on the rocker on the side of the
switch closest to the word GAIN or ZERO turns
them on.

Some switches may be labeled OFF and ON but
some may be labeled OPEN. Open means off.

Sauk Valley Systems One Belt Way Rock Falls, IL 61071 Phone 815 625-5573 Fax 815 625-5593
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The Keypad

(MODE) (SETUP) (ADJUST) (FUNCTION KEYS ) ( TEST)

( \ 4 N\ ( N\ ( )\ ( \ ( \
WEIGHT SET
ﬁ FL||F5 || T2
. J . J | J . J \ J . J
4 \ 4 \ 4 3\ ( \ 4 3\ ( N\
CcAL SET
DATA ZERO ﬁ F2 F6 T2
. J . J L J | J . J | J
4 \ 4 \ 4 3\ ( \ 4 3\ ( N\
o PRINT @ F3 F7 T3
. J . J L J | J . J | J
4 \ 4 \ 4 3\ ( \ 4 3\ ( N\
CLEAR NODE @ F4 F8 SELECT
. J . J L J | J . J | J

Mode Keys

1. Themodekeysrunfromtopto bottominthefirst
column. The top key is the normal mode. It is the
WEIGHT RATE mode. The display shows the
accumul ated weight, thecurrent rate, the number of
pul sesper second coming fromtheliquid meter, and
the scale node number. The control will be in this
mode when it is turned on.

2. The next key down is the caL paTa key which
showscdlibrationdata. Thedisplay showsthecurrent
rateandthetonsper pulsetocalibratetheflowmeter
toyour liquid meter. Y ou can usetheseLecT key to
select coarse, medium, and fine adjust and then use
the arrow adjust keys to enter the value for each
pulse from your liquid meter.

3. The next key down isthe mAT 1-8 key. Itisnot
used in the liquid controller.

4. The lower key in the first column is the cLEAR
key. It is used to clear several items. If you are
looking at the normal display seen by pressing the
WEIGHT RATE key, then the cLear key will set the
total weight back to 0. Switch SW1 position 2 must
be on and you must press the key twice within 2
seconds to clear the total weight.

If you pressthecaL baTa key you can usethe select
key to select coarse, medium, or fine adjust and set
thetons per pulseto O using thecLear key. Switch
SW1 position 1 must be on. In a similar manner,
you can select node and set it to 1 using the key.

If you pressthe F2 key you can use the seLecT key
to select any of the setpointsand usethecLEArR key
to set them to 0. No configuration switches need to
be on so0 you can always change your formula
without accidentally changing calibration.

You can aso set any of the maxrate values to O
using the cLear key but switch SW1 position 1
must be on. Once you set the correct maxrate
values you would not want them changed
accidentaly.
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The Keypad

If you pressthe F3 key you can use the seLECT key
to choose log rate or log time and set either to O
using thecLear key. Switch SW1 position 1 must
be on to clear log rate. SW2 position 5 must be on
to clear log time.

If you pressthe F4 key to view the master total you
can pressthecLear key twice within two seconds
to clear the master total. Switch SW1 position 3
must beon. Y ou can a so usethe select key to select
hours, minutes, seconds, month, date, or year and
set eachtoQusingthecLear key. Todothisswitch
SW1 position 1 must be on.

If you pressthe F5 key you can use the seLECT key
to chooseload weight or cutoff weight. Y ou can set
either to 0 any time using the cLear key. No
configuration switches need to be on. This allows
you to change your load size and still prevent
accidental changes to the scale calibration.

If you pressthe F7 key you can use the seLecT key
to choose log data and turn it off using the cLEAR
key. Y ou can a so select any of the 12 special codes
andusethecLeAr key to set eachto 00. SwitchSW1
position 1 must be on.

Setup Keys
1. Thetop key in column 2 isthe seT span key. Itis
used not used in the liquid control.

2. The next key down isthe seT zero key. It isnot
used in the liquid control.

3. Next isthe prinT key. It is used to print aticket
if you haveaserial printer connected to the control.

4. The bottom key isthe NnopE key. Itisused to set
the scale node number for use on the network.

Adjust Keys

The adjust keys change the item you have chosen
using the select key. Depending onwhat screenyou
are viewing the select key will cause asmall arrow
to appear next totheitemsyouwill beableto adjust.

1. The LARGE uP ARROW increases most items by
256. It increases |oad weight and cutoff weight by
.200. Onitemslimited to 256 possibilities or items
where you select from afew options the large up
arrow key increasestheitem by 1 just as the small
up arrow key does.

2. The smALL uP ARROW increases the item by 1.

3. ThesmALL bownN ARROW decreasestheitemby 1.

4. TheLARGE DOwWN ARROW decreasesmost itemsby
256. It decreases |oad weight and cutoff weight by
.200. Onitemslimited to 256 possibilities or items
whereyou select from afew optionsthelargedown
arrow key decreasestheitem by 1 just asthe small
down arrow key does.
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The Keypad

Pressing any of the arrow keys will cause the
described action to occur. Holding any of thearrow
keys down will cause the key to repeat until you
release the key.

Thearrow keysaredisabled if switch SW1 position
1 is turned off except you can still adjust the
setpoints for analog outputs, load weights, and
cutoff weights. Thisallowsyou to prevent someone
from accidentally changing your calibration but you
can changeyour formulaif you areusing theanal og
output and you can change your batch size and
cutoff weight if you are loading trucks.

Function Keys

Each function key is described on a separate page
later in this manual.

Test Keys

Thetest keysare used to view datato diagnose any
problemsthat might occur. They aredescribed later
in this manud.

Select Key

TheseLecT key isused to select variousitem which
you can program. When you press the seLeCT key
a small arrow will appear after the item you can
program. Some items can be set to zero using the
cLEAR key. Usethe arrow adjust keysto program
the item you have selected.

Network Station Address

If you are using the network to collect datain aPC
or you areusing aremote display you must set each
control box to aunigue station address. Address O
is not alowed. Address 255 is reserved for the
central PC. Valid addresses you can use are 1 to
254. Wesuggest usingaddress1for scalel, address
2 for scale 2, etc.

To set the network station address press the node
key. Then presstheselect key andasmall arrow will
appear after the word NODE. Use the arrow keys
to set the node for this scale. Be sure no two scales
are set to the same address. If any two scales have
the same address the network will not work.

When you pressthe node key the display appearsas
shown below.

NETWORK NODE 1
CONFIG 56
DIAGNOSTICS 114
STATUS 119

Y ou can only change the network node. The other
dataisfor troubleshooting the network if there are
problems. The normal data will be 56 for config.
Diagnosticswill be 114 if the PC was on before the
scalewasturned on, or 122 if the scaleisturned on
before the PC. Status normally will be 119. If the
scaleisnot connected to any other network device
diagnostics will alternate between 34 and 162.
Status will be 116.
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Calibration

1. Pressthe caL bATA key. The display will appear
as shown below.

RATE TPH

TONS PER PULSE
.00000000000
ADJUST DISABLED

12.345

2. Switch SW1 position 1 on the door must be
turned on to enable the keypad.

3. PresstheseLecT key. Thebottomlinewill change
to show COARSE ADJUST. The large up and
down arrow keys will adjust the tons per pulse in
incrementsof .001. Thesmall arrow keyswill adjust
in increments of .00001.

4. Pressthe seLecT key again. The bottom line will
change to show MEDIUM ADJUST. The large
arrow keyswill now adjustinincrementsof .000001.
The small arrow keys will adjust in increments of
.00000001.

5. Pressthe seLecT key again. The bottom line will
change to show FINE ADJUST. The large arrow
keyswill now adjust in increments of .000000001.
The small arrow keys will adjust in increments of
.00000000001.

By following the above procedure you can set the
exact value in tons per pulse for your meter. For
example, water weighs about 8 pounds per gallon.
Dividethe 8 pounds by 2000 to convert to tons per
galon. Dividing 8 by 2000 equals .004 tons per

gdlon. If your meter outputs one pulse per gallon
then one pulse equals .004 tons so that iswhat you
program for tons per pulse. If your meter outputs
100 pul ses per gallon then you must divide the .004
by 100 which equals .00004 tons per pulse.

If your meter pul sevalueisbased on so many pulses
per gallon, you must know theweight of your liquid
in pounds per gallon. Then divide that weight by
2000 to convert to tons per gallon. Then dividethe
result by the number of pulses per gallon that your
meter outputs. Thefinal result isthe tons per pulse
value to enter.

If you do not know theweight of one gallon of your
liquid press the T1 key. The top line is a pulse
counter. Pressthe cLEAR key to set it to zero. Now
weigh an empty bucket. Run some liquid into the
bucket. Weigh the liquid and subtract the weight of
the empty bucket. Assuming your weight is in
pounds, divide the result by 2000 to convert it to
tons. Now dividetheresult by the number of pulses
shownonlinelof theT1display. Thisisthenumber
of pulses counted for the amount of liquid you just
ran into the bucket. The result isthe tons per pulse
value to enter in the caL DATA display.

6. When adjust is not disabled the clear key will set
the tons per pul se value to .00000000000. Y ou can
use this feature to clear any value before
programming the correct value.

7. Press the select key again. The bottom line will
now show ADJUST DISABLED. Be sure to turn
off switch SW1 position 1 onthedoor whenyou are
finished.
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Print Key

Printing a Ticket

Theprint key isused to print aticket if you have set
the RS-232 port to printing tickets. When you want
to print aticket smply press the pPrINT key.

You can also print aticket using the remote print
input located on the optional 10 board. It is input
PA4.5. Of course you must have the optional 10
board installed.

In this discussion of the RS-232 port STX means
start of transmission. It's value is 2. CR means
carriagereturn. It'svalueis 13. LF meanslinefeed.
It'svaueis 10.

If you areusing the 12 special codesto send control
codesto your printer you will need to refer to your
printer manual to tell you what the codes are. The
codesyouwill program usethehexadecimal number
system. You may also need to refer to an ASCII
chart to find the hexadecimal values of |etters used
in the control codes. All the information you need
should be in your printer manual.
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Function Key F1

Test Weight

If you do not have an 1/O option board the F1 key
isnot used. If you do havean1/O option board press
the F1 function key. The display will appear as
shown below.

LOW PULSE ALARM
PULSES/SEC 123

Press the seLecT key one time. A small arrow will
appear after the word ALARM. You can use the
arrow keys to change from low speed alarm to
speed interlock. Press the seLecT key again. The
arrow appears after PULSES/SEC. You can use
the arrow keys to set the value of the pulses per
second you want to use for the low pulse alarm or
pulseinterlock. If you have chosen low pulsealarm
whenever the pulses per second coming from your
liquid meter is below the programmed pulses/sec
value then output P4.3 will be on. When the pulses
per second coming from your liquid meter isabove
the programmed pul ses/sec value then output P4.3
will be off. If you selected pulse interlock output
P4.3 will be off when the pul ses per second coming
from your liquid meter is below the programmed
value. Output P4.3 will be on if the pulses per
second from your liquid meter is above the
programmed value.

Pressthe seLECT key again and the small arrow will
disappear. Press the weigHT RATE key to return to
the normal display.
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1. The F2 function key is used to control the meter
analog outputs. Y ou must havethel O option board
installed intheflow meter and switch SW1 position
8 must be turned on. Otherwiseif you pressthe F2
key thedisplay will say KEY DISABLED online4
of the current display. You may also have the
optional additional two outputsinstalled. If you do
then switch SW2 position 2 must also beturned on.

If you do not havethe O option board installed and
you turn on switch SW1 position 8 the keypad and
the display will lock up. If you do not have the
additional two outputs installed and you turn on
switch SW2 position 2 the keypad and display will
lock up. If this happensturn the meter off. Turn off
the switch that is causing the problem. Turn the
flow meter on again. The keypad and display will
function.

The following assumes you have the 10 option
board installed with the two additional outputs.
Switch SW1 position 8 and switch SW2 position 2
areturned on. If you do not have the additional two
outputs lines 3 and 4 on the display will be blank.

Press the F2 function key. The display will appear
as show below. No configuration switches need to
be on to program setpoints.

#1 SETPOINT 100.00%
#2 SETPOINT 10.00%
#3 SETPOINT 5.50%
#4 SETPOINT 25%

Press the seLecT key. A small arrow will appear
after the word SETPOINT on line 1. This means
you can use the adjust keys to enter your setpoint

for analog output 1. PresstheseLecT key again. the
small arrow appearson line 2. Each time you press
SELECT the arrow moves to the next line. If the
arrow is on the last line the next time you press
seLeCcT the arrow will disappear. Program the
setpoint for each output. See the examples that

59' ngotrh% %Cﬁjncﬂon key a second time. The
display will appear as shown below.

#1 MAXRATE 500.00
#2 MAXRATE 10.00
#3 MAXRATE 7.50
#4 MAXRATE 4.25

Press the seLecT key. A small arrow appears after
theword MAXRATE onlinel. Usetheadjust keys
to enter the desired maximum rate for output 1.
Press the seLecT key again and the small arrow
appearson line 2. Repeat for lines3and 4. Maxrate
isnormally in tons per hour. Enter values for each
output installed. Switch SW1 position 1 must beon.

3. PresstheF2functionkey athirdtime. Thedisplay
will appear as shown below.

#1 OUTPUT 4 TO 20 MA
#2 OUTPUT 0 TO 20 MA
#3 OUTPUT 4 TO 20 MA
#4 OUTPUT 4 TO 20 MA

Press the seLecT key. A small arrow appears after
theword OUTPUT online 1. Presseither up arrow
key to select 0to 20 MA. Press either down arrow
key to select 4 to 20 MA. Repeat for all outputs.
Switch SW1 position 1 must be on.
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4. Press the F2 key afourth time. The display will
appear as shown below.

PID CHANNEL OFF

Press the seLecT key. A small arrow appears after
theword CHANNEL. If you want to use one of the
IO channels as a PID loop control use either up
arrow key to change the word OFF to the channel
you want to use asaPID loop. For example, if you
want to use channel 1 press either up arrow key
once. Thedisplay will now appear as shown below.

PID CHANNEL 1
PID ACTION REVERSE
PID SETPOINT LOCAL
P= 10 1= 100 D=3

After you have selected the desired channel press
the seLecT key again. The small arrow will appear
after the word ACTION. Press either down arrow
to select reverse action. Press either up arrow to
select forward action. Forward and reverse action
are described later.

Press the seLecT key again. The small arrow will
appear after the word SETPOINT. Press either
down arrow to select local setpoint. Presseither up
arrow to select remote setpoint. Local and remote
setpoints are described later.

Press the seLecT key again. The small arrow will
replacethe=after the P. Usetheadjust keysto enter

the P value. Press the seLEcT key again. The small
arrow will replace the = after the |. Use the adjust
keystoenter thel value. PresstheseLecT key again.
The small arrow will replace the = after the D. Use
theadjust keystoenter theD value. Thelargearrow
keyswill changeP, I, and D by 50. The small arrow
keyswill changeP, I, and D by 1. The action of P,
I, and D are described below.

USING THE PID LOOP CONTROL
Y ou can usethebuiltin PID loop control to control

therate material isrunning through the flow meter.
Thefirst stepisto select thechannel youwanttouse
as described above. If you have atwo channel 10
board you can select channel 1 or 2. If you have a
four channel 1O board you can select channel 1,2,3,
or 4. The other channels can be used for their
standard functions.

Next you must select the PID action. Most
applicationswill usereverseaction. Thismeansthat
if the rate goes up above the programmed rate the
output will go down to slow down the feeder to
reduce the rate back to the programmed rate. The
electrical output goesin the reverse direction from
the rate error. If the rate is too high the electrical
output will go down. If the rate is too low the
electrical outputwill goup. Y oumay findasituation
whereincreasing the electrical output will decrease
therate. An example would be a system controlled
by air pressure and more air pressure reduces the
feed rate. In this case if the rate goes above the set
rate the electrical signal must also go up to reduce
the feed rate. Since the electrical signal goesin the
same direction as the rate the action is called
forward action.
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Next you must select local or remote setpoint.
Normally you will select local setpoint. Thismeans
youwill programtheratethrough thisflow meterin
this control box. First you will press the weicHT
RATE key. Line 3 will show puLses/sec. Press the
WEIGHT RATE key again. Line 3 will changeto show
SET RATE .00. Pressthe seLecT key and the
small arrow will appear after theword RATE. Use
theadjust keysto enter therateyou want intonsper
hour. If you are using metric unitstheratewill bein
metric tons per hour. If you have turned on switch
SW1 position 7 to display your rate in tons per
minute then your set rate will also be in tons per
minute.

If you havetwo or more FLO-WAY metersyou can
program one to be the master and several othersto
be daves. The master can either be awild flow or
you can use the PID loop on the master to control
the rate using the local setpoint. You then set up
each slave as aremote setpoint. Next you program
the setpoint percent using the F2 key for each dave.
Enter the percent you want to add of the save
ingredient comparedtothematerial flowingthrough
the master flow meter. Be sure to enter the percent
for the channel you have selected to be the PID
channdl.

You must connect the network using RG62A/U
coaxia cable between the master and all dave
controls. The order that the controls are connected
together does not matter. Put a 93 ohm terminator
on the two control boxes at opposite ends of the
cable. In other words, if you have one master and
one slave, each will have aterminator. If you have
amaster and two slaves, two of the three controls

will have 93 ohm terminators. See the wiring
diagrams and drawings at the end of the manual.

If youareusingthePID loop asalocal setpoint then
the setpoint percent and maxrate for that channel
are not used. Y ou program the desired set rate on
line three of theweight rate display. If linethree is
blank presstheweicHT RATE key againtodisplay set
rate. If you are using the PID loop as a remote
setpoint then the setpoint percent for that channel is
programmed to the percent you want to add in
relationto therate flowing through the master. The
maxratefor that channel isnot used. If youareusing
any controls as remote setpoints then you must
program the master control to send its rate to the
controls with remote setpoints. See the section on
the F3 key for details.

If there is any problem with the network the alarm
output P4.3 will turn on. If the master control is
using the PID loop and the output isat itsmaximum
thealarm output P4.3will turnon. If acontrol isset
up asamaster and any of thedavesareat maximum
output the master will turn on alarm output P4.3. If
thereisaproblem with the network the master and
all daveswill run a setpoint of 0.00 and turn off.
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Y ou can useinput P4.7 to tell the PID loop to run
at asetpoint of 0.0 which will stop thefeeder. If the
control isset up asamaster all Slaveswill also stop.
Important...if you stop the system in this manner
any motorsstill have power applied and could start
up unexpectedly. Before attempting towork onany
of the feeders in the system be sure to disconnect
power so the feeder cannot start up unexpectedly.

Now you must select thevaluesfor P, 1,and D. The
PID loop stands for proportional, integral, and
derivative. Mathematically, the control equation
looks like this:

Output =

(P* (setpoint rate - actual rate)) +

(I * (theoretical weight total -actual weight total))

(D* (present rate - last rate))

The control works something like your car. The
output is the gas pedal and the instruments are the
speedometer and odometer. You look at your
speedometer and see how fast you are going and
comparethat to how fast you want to go. If thereis
alargedifference, you presshardonthegas. If there
isalittledifference, you pressalittle bit. Thisisthe
Pterminyour car control equation. Y ou also ook
at your odometer and check to see how many miles
you have traveled and compare that to how many
milesyou should have gone had you been going fast
enough. Thisisthel terminyour car equation. Y ou
also do not want to accelerate and decelerate too
fast and be real jerky in your driving. The D term
looks at your change of speed or acceleration rate
such aswhen you aregoing down hill. Thishelpsto
restrain you from accelerating too fast. If you are

going uphill itletsyou giveit moregasto keep from
slowing down too much. It has a kind of damper
action and keeps you smooth.

Any or al of thesecontrol termscan betooaggressive
or toolax intheir applicationtoyour control. If they
aretoo aggressive, you can get wild oscillationsand
jerky control like pushing hard on the gas and then
backing off, back and forth like the teenage hot
rodder. If they are too lax, you will be like the 90
year old that takes forever to get up to speed. Y ou
want to tune your PID control to give you a
responsive yet smooth control. Also, an important
point to remember isthat once you are up to speed,
the Pterm and the D termwill basically be zero and
dono contralling. Thel termwill be doing thework
with very small changes coming from the P and D
terms.

We recommend starting with P =10, | = 100, and
D =3.Increasingthevalueof Pwill causethefeeder
to start out faster whenitisfirst turned onbut it may
start so fast that it overshoots the desired set rate
and then slows down too much to compensate and
continuesto oscillate. If that happensthevalue of P
is probably too large. The | term works on the
difference of where you are versus where you
should be. The D term acts as a brake. If either is
too large the response time may be too fast and
again the control may begin oscillating. If the set
rate is very low you may need to make al three
termslarger toincreasetheresponsetime. If youare
running very high set ratesyou may needtomakeall
three terms smaller. A value of O will disable that
term. The maximum number is 255. The PID loop
will work using only an | term. Never set | = 0.
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5. Pressfunctionkey F2 afifthtime. Thedisplay will
appear as shown below.

#1 OUTPUT 149
#2 OUTPUT 220
#3 OUTPUT 75
#4 OUTPUT 92

Thisdisplay showsthedigital value of each analog
output. If the output is4to 20 mA then thisnumber
will be from 51 which is4 mA to 255 which is 20
mA. If theoutput isOto 20 mA thenthisnumber will
befrom OwhichisOmA to 255whichis20mA.The
seLecT key isnot used with thisdisplay since there
is nothing to program on this screen.

EXAMPLES

1. A CHART RECORDER

Assume you want to control a chart recorder on
output #1 using a4 to 20 mA signal. First set your
setpoint for output 1 to 100.00%. Next assumethe
maximum rate you will run will be about 475 tons
per hour. Set your maxratefor output 1 to 500 tons
per hour. Thiswill cause your chart pen to be near
100 % of full scale when you are running near 500
tons per hour. If you set your maxrate to 1000 tons
per hour then at 500 tons per hour your pen would
be at 50 % of full scale and it would never use the
upper 50 % of the chart paper. This makes your
chart harder to read becauseit iscompressed. That
is the reason you want to set maxrate to dlightly
more than you normally will be running at full load.

Select 4 to 20 mA for the desired output and
connect thewiresto the chart recorder asshown on
the wiring diagram at the end of the book.

2. CONTROLLING A FEEDER (OPEN LOOP)
Assume you have afeeder that is controlled by a4
to 20 mA signal. At 20 mA the feeder has a
maximum rate of 5.00 tons per hour. Y ou want the
feeder to add 10 % additive to the material flowing
through the flow meter, using analog output 2.
First set your setpoint for output 2 to 10.00%. Next
set your maxratefor output 2 to 5.00 tons per hour.
Finally select 4 to 20 mA for your output. Connect
thefeeder asshownonthewiring diagramat theend
of the book.

3. USING VOLTAGE OUTPUT

Assumethefeeder inexample 2 uses0- 5voltsDC
instead of 4t0 20 A asthecontrol signal. Program
the setpoint and maxrate the same as example 2.
Select 0to 20 mA for theoutput. Connect thefeeder
as shown on the wiring diagram at the end of the
book. Note that when you connect the output as a
voltage you must add a resistor which determines
the output voltage. The connections are different
than they are for current outputs.

Current loops and voltage outputs ARE NOT
ISOLATED andreferenceor ussacommonground.
The negative current loop termina will vary in
voltage above ground from .5VDC a 4 mA to
2.5VDC a 20 mA. The voltage at the positive
current loop terminal is dependent on the external
resistanceof thedeviceitistiedto. If thedeviceyou
use is aso not isolated but has the same ground as
the scale, then usethevoltage configurationinstead
of a current loop. If the flow meter and external
device have different ground potentials you must
purchaseaseparateisolationunitto properly isolate
the flow meter and the external device.
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4. USING THE PID LOOP (CLOSED LOOP)
Assume you have one flow meter and you want to
control the feed rate to maintain some rate through
the meter. First presstheF2key and set upthePID
loop. Selectthedesired channel, reverse(or forward)
action, and local setpoint. Begin with P = 10,
| =100, and D = 3. Next presstheweiGHT RATE key.
If line3isblank presstheweicHT RATE key againto
display set rate. Then pressthe seLecT key and use
the arrow keysto enter the desired set rate. If you
intend to change the time base from tons per hour
or tons per minute by turning switch SW1 position
7 on or off you must set the switch before entering
your set rate.

Y ou can useinput P4.7 to make the feeder stop but
remember that there is still power on the feeder
motor and the feeder could start unexpectedly.

If the control is a maximum output alarm output
P4.3 will turn on. This can be used in conjunction
with a solid state relay to turn on an alarm horn.

5. CONTROLLING ADDITIVES WITH THE
PID LOOP (SLAVE OUTPUTYS)

Assumeyou havetwo meters. Thefirst oneisset up
to weigh the main product. The second meter is
going to be used to add 15% of another ingredient.
You can set the first scale to use its PID loop to
control thefeed rateof themainmaterial asdescribed
above or you can simply use the meter to measure
themain flow. Assume you have used the NoDE key
to makethefirst meter node 1 and the second meter
node 2. Y ou must pressthe F3 key and set the first
meter to send rateto nodesfrom 2to 2. Now set the
PID loop for the second meter to remote setpoint.

Thistellsthe second meter that it isgoing to get the
rate from a master meter over the network. It will
then multiply the rate from the master by the
setpoint percent you enter into the second meter.
Assumethe second meter isset to use channel 2 for
the PID loop. Press F2 to display the setpoint
percents and enter 15% for setpoint #2. Connect
the two meters using RG62A/U coaxia cable.
Install a 93 ohm terminator on the unused BNC
connector of each meter.

PID NOTES

1. You can have several meters set up as davesto
onemaster whichwill alow youto blend materials.
Y ou must set the nodesfor thesdavessothey arein
consecutive order. For example, you could have
threedavesat nodes4,5, and 6. Y ou could not have
the three slaves to one master at nodes 4,5, and 7
because you have to tell the master to send rate to
nodes from some vaue to some vaue. You can
enter from 4 to 6 but if you enter 4 to 7 the master
will detect no meter at node 6 and shut down all the
feeders.

2. You can have one master and severa slaves and
then have another master with itsown slavesonthe
same network cable. They will be completely
independent and one will not be aware of the
existence of the other.

3. You can aso continue the cable to a persond
computer and do data collection from the masters
and all davesaswell asfrom other metersnot using
the PID loop. You can aso network Sauk Valley
Systems BELT-WAY belt scales as masters or
daveswith FLO-WAY solidsimpact flow meters.
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4. If you are using two or more controlsin amaster
davesetup therearetwo conditionswhenthealarm
output may turnon. Firstif any of thecontrolsusing
the PID loop is running at maximum output the
alarm output will turn on in that control box and
alsointhemaster control. Next if thereisanetwork
problem the slave that does not receive a message
from the master will turn off by itself. The master
will detect the problem and force the rest of the
davesto turn off. If the master is running the PID
loop then the master feeder will also turn off.
However, if the master isnot running the PID loop
but issimply measuring ratethen the control cannot
shut off the master feeder. In this case you can use
the batching output to interlock the master feeder
motor starter. First press the F5 key and press the
seLECT key to position the small arrow after the
words LOAD WT. Pressthe cLEAR WEIGHT key to
set the load weight to .000. Then press the small
down arrow key to set the load weight to
9999999.999. Now the batching output P4.0 will
turn on and stay on. If thereisanetwork failurethe
batching output will turn off until the problem is
resolved. Y ou can use this output and a solid state
relay to interlock your master feeder motor starter.
Now if there is a network problem the master not
running the PID loop and all daves will turn off.

Y ou can al so use the batching output to actually run
a specific amount of material through the flow
meter. When themaster flow meter reachestheload
weight minus the cutoff the batching output will
turn off. Thiswill shut off the master feeder so the
rate will drop to zero. Thiswill cause al the dlaves
to drop to zero as well.

5. 1f you arerunning two or more controlsasmaster
and dlaves you must set them al to display rate in
tons per hour or tons per minute. They must al be
in the same units. Switch SW1 position 7 isused to
select the time base.
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Press function key F3. The display appears as
shown below.

LOG RATE 350.00
LOG TIME 12H 45M
SEND RATE TO NODES
IS TURNED OFF

Press the seLecT key. A small arrow appears after
theword RATE. Y ou can usethecLEAR key to set
the log rate to .00 or use the adjust keys to enter
your desired log rate. Switch SW1 position 1 must
beontochangelograte. Besuretoturnswitch SW1
position 1 off when you are done setting log rate so
nobody can accidentally change your meter
calibration. Thecontrol will keep track of thehours
and minutesthat the meter isrunning at arate equal
to or higher than the log rate you enter. In other
words, if you enter alog rate of 300 tons per hour
the log time will show you how many hours and
minutes your production was at or above 300 tons
per hour. If you want to haveyour rate displayedin
tons per minute instead of tons per hour you must
turn on switch SW1 position 7 before you enter
your log rate. Otherwise your log time will be
incorrect.

PresstheseLecT key again. Now thearrow appears
after theword TIME. You can usethe cLEar key
to set thelogtimeto OH OM. In order to be ableto
clear logtimeswitch SW2 position 5 must beturned
on.

Pressthe select key again. The small arrow appears
after theword OFF or after theword FROM if send
ratesto nodesisturned on. If theword OFF appears

then the control is not sending its rate to any other
controls. Thisis the normal mode and this feature
must be OFF unlessyou haveoneor moreadditional
controls set up as slaves to the master control and
the network isconnected. Assumeyou do haveone
additional control set up asasdave and this control
is the master. Assume that the dave control is
programmed to be node 4. Using the seLecT key
position the small arrow after the word OFF. Then
use either up arrow key change the word OFF to
FROM 4. Pressthe seLecT key again. The arrow
appearsafter theword TO. Useeither up arrow key
to enter 4. Now thiscontrol isset up asamaster and
node 4 must be set up asasaveto thismaster. Any
control set up as aslave or set up as astand aone
control must have the feature send rates to nodes
turned off. Only a master should have this feature
turned on and then it must be set up to send rate to
nodes from and to the dlaves you have connected.
Assume you have three slaves set up as nodes 4, 5,
and 6. Y ou would program the master to send rate
to nodes from 4 to 6. The display would appear as
shown below.

LOG RATE 350.00
LOG TIME 12H 45M
SEND RATE TO NODES

FROM 4 TO 6
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Press function key F4. The display appears as
shown below.

MASTER TOTAL IS
1234.567

TIME 11:08:24

DATE 07/28/94

Every timeyou clear theflow meter total weight the
total isadded to the master total beforeitiscleared.
If you want to clear the master total you must have
switch SW1 position 3 turned on. Thenif you press
thecLEAr key twice within two secondswhile you
arelooking at the master total it will be set to zero.
Y ou can prevent someone from clearing the master
total by keeping switch SW1 position 3 turned off.
Y ou do not need to presstheseLecT key toclear the
master total.

If you press the seLecT key a smal arrow will
replacethe: after thehours. At thistimeyou can set
thehour toO usingthecLEAR key or you canusethe
adjust keysto set thehourstothecorrect time. Each
time you pressthe seLecT key the arrow will move
to minutes, seconds, month, date, and finally year.
In this manner you can set the time and date.

Time and date are only used if you are printing
tickets or are logging data.

Beginning with version 6.08, if you have the RS-
232 port set up to print tickets, you can print the
master total. Simply press function key F4 so you
arelooking at themaster total. Then presstheprInT
key to print aticket. The ticket will be similar to a
normal ticket but line4 will say MASTER TOTAL
and the master total amount will be printed. Seethe
instructions for function key F7 to set the scale up
to print tickets.
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Function key F5isused if you want to use the flow
meter for loading trucks, barges, or rail cars. You
must have the optional 10 board installed in order
to use thisfeature. If you do not have the optional
IO board you can still program this screen but the
output will not function.

Press the F5 function key. The display appears as
shown below. If switch SW1 position 5isoff line3
will be blank.

LOAD WT 25.000
WEIGHT 12.345
CUTOFF .000

Press the seLecT key. A small arrow appears after
the WT. The arrow means you can set your load
weight using the adjust keys. After setting the
correct load weight presstheseLecT key again. The
arrow will appear on line 4 after CUTOFF.

Use the adjust keys to set your cutoff. You may
need to experiment with the cutoff to find the
correct value. The cutoff is used to shut off the
feeder early to allow for material already flowingto
reach the flow meter.

Y ou may change the values of the load weight and
cutoff weight any time. You do not need to have
switch SW1 position 1 turned on. Thisalows you
to change load size and cutoff while preventing
someone from accidentally changing the scale
calibration. If you do not want your operatorsto be
ableto change the load weight turn on switch SW2
position 4. This will disable the adjust keys so the
load cannot be changed and selecting one of eight
preset load weights will also be disabled.

Theload weightistheamount youwant to putinthe
truck. In thisexampleit is 25.000 tons. The cutoff
weight allows the feeder to turn off before all the
material has reached the flow meter. Otherwise
each load might be over weight.

Pressthe seLecT key again. The display will appear
as shown below.

LOAD #1 .000
LOAD #2 .000
LOAD #3 .000
LOAD #4 .000
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Thesmall arrow will appear after #1. Usetheadjust
keysto program load 1. Press the seLecT key and
continue to program loads 2, 3, and 4. When you
press the seLECT key after the arrow is on #4 the
display will change to show loads 5,6,7, and 8. In
this manner you can program eight different load
weights. Switch SW1 position 1 must be on to
program the eight preset load weights. Be sure to
turn off switch SW1 position 1 when you are done
to prevent somebody from accidentally changing
your calibration or preset load weights.

Once you have pressed function key F5 the eight
function keysare used to select preset |oad weights
1- 8. Toescapefromthisfeaturesothat you canuse
the other function keys to perform their normal
functions press the weicHT RATE key. Now when
you press any function key other than F5 they will
perform their normal function. Once you press F5
the eight function keysagain will select preset |oad
weight 1 - 8. F1 will select load preset 1, F2 will
select load preset 2, etc.

The angle sensor input can be used to connect a
selector switch which will allow your operators to
select preset loadweights1- 8. Sauk Valley Systems
hasavailablearemote start / stop station which will
allow your driversto load their trucks without ever
touching the flow meter control keypad. Y ou can
also select your preset load using the function keys
F1 - F8. You may want to write down the load
weight for presets 1-8 and perhaps laminate it to
keep it weatherproof.

Material goinginto thetruck must passthroughthe
flow meter. The batching output P4.0 should be
connected to a feeder which feeds material to the
flow meter

Whenever the flow meter weight total is less than
theload weight minusthe cutoff wei ght thebatching
output will beon. When theflow meter weight total
isequal to or greater than theload weight minusthe
cutoff weight the batching output will be off.

The batching output must be connected to an
optional start/ stop station. Seethewiring diagram
inthe section of wiring diagramsfor detailson how
to connect the batching output. Y ou can purchase
astart / stop station from Sauk Valley Systems or
make your own. The start / stop station should be
mounted next to the flow meter control box.

HOW TO BATCH IN GENERAL

1. Program your eight spans for materials 1 - 8 if
you have enabled selecting different materias. Use
the mAT 1-8 key, seLecT key, and adjust keys.

2. Press function key F5 to enter the load mode.
3. Program your cutoff using the seLecT and adjust
keys.

4. Select materia 1 - 8 using the seLecT and adjust
keysif thisfeature is enabled.

5. Program your load weight using the seLecT and
adjust keysor select fromload 1-8 using thefunction
keys F1 - F8 or remote start / stop station.

6. Clear theflow meter total usingthekeypad cLEAR
key or remote clear button onthestart / stop station
connected to P4.4. The total will be added to the
master total.

7. Assoonasyou clear the total thebatching output
will turn on. The feeder will not turn on until you
press start on the start / stop station.

8. Pressstart onthestart / stop stationwhenyou are
ready. If you need to stop thefeeder beforetheload
is complete press the stop button.

Sauk Valley Systems One Belt Way Rock Falls, IL 61071 Phone 815 625-5573 Fax 815 625-5593

24



F LO = WAY ® INSTRUCTION MANUAL

Function Key F5

Loading Trucks, Barges, and Rail Cars

9. When the flow meter total reaches the load
weight minus the cutoff the batching output will
turn off.

10. If you are printing tickets pressthe remote print
button connected to P4.5 or press the PRINT key.
11. Repeat the sequence from step 4 for each new
load.

HOW TOUSE THESTART/STOPSTATION

1. Press function key F5 to enter the load mode.
2. If enabled select material 1 - 8 using the seLECT
and adjust keys on the control keypad. Y ou can not
select different materials using the remote station.
3. Use the rotary selector switch to select 1 of 8
preset |load weights.

4. Press the enter load pushbutton. The selected
preset |oad weight will appear onthecontrol display
line 1. If the load weight is not correct repeat 3-4.
4. Press the clear pushbutton on the start / stop
station. Theflow meter weight total will go to .000
and the ready light will turn on.

5. Pressthestart pushbutton. Therunlight will turn
on and the feeder will start running.

6. If you need to stop the feeder for any reason
beforetheloadiscompl ete pressthestop pushbutton.
The feeder will stop and the run light will turn off.
Theready light will stay on. Pressthestart pushbutton
to continue loading the truck.

7. When the weight on the flow meter reaches the
load weight minus the cutoff weight the feeder will
turn off automatically. The run light and the ready
light will turn off.

8. If you have a printer connected to the scale you
would have already set the control up to print
tickets following the instructions for the F7 key.
Simply press the print pushbutton to print aticket.
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Function Key F6

Pulsed Output and Auto Zero

Press function key F6. The display appears as
shown below.

TONS PER PULSE
PULSE ON TIME

OFF
50%

Press the seLecT key. A small arrow appears after
theword PUL SE. Y ou can now usethe adjust keys
to select from the following options:

TONSPERPULSE OFF .01 .10 1.0 10

If you select OFF the pulse output will be disabled.
Any other selection requiresthe optional 10 board.
If you select .01 you will get apulse every timethe
weight increases .01 tons. This will work up to
about 150 tonsper hour. If you select apulseevery
.10 tons this will work up to about 1500 tons per
hour.

Pressthe seLecT key again. A small arrow appears
after theword TIME. Y ou can now use the adjust
keys to select from the following options:
PULSEON TIME 50% 10MS---500MS

If you select 50% you will have a true quadrature
wave output on P4.1 and P4.2. This will drive a
remotedisplay with quadratureinput oraPLC. The
advantage of using quadrature waveform is that if
the flow meter islosing weight the remote counter
or PLC will detect this and maintain the correct
weight. Seethewiring diagraminthewiring section
for details.

If you select pulse on times from 10 to 500
milliseconds use either output P4.1 or P4.2. The
pulsewill remain onfor the programmedtime. Y ou
will not have atrue quadrature waveform so do not
select pulse on times other than 50% if you are
connecting the pulsed output to a device with a
quadrature input.
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Function Key F7

RS-232 Serial Output

Function key F7 is used to control the RS-232
output to a printer, a remote display terminal, a
remote scoreboard display, or aPL C at 1200 baud,
8databits, noparity, 1 stop bit, no handshake. Press
the F7 key. The display appears as shown below.

RS-232 OFF

Press the seLecT key. A small arrow appears after

the word RS-232. Y ou can use the adjust keys to

select from the following options:

RS-232 OFF TICKETS WEIGHT RATE or
WEIGHT&RATE

Press either of the up arrow keys. The display

appears as shown below.

RS-232
USE

TICKETS
0 LINE FEEDS

Press the select key again. Now the small arrow
appearsafter theword USE. Y ou can usethe adjust
keys to select from the following options:

USE O0-10LINEFEEDS or
USE 1 FORM FEED or
USE 1-12SPECIAL CODES

If youselect 1- 12 SPECIAL CODESthefollowing
two lineswill appear onlines3 and 4 of the display.

00 12 54 7A F3 DE
FA 03 1B 45 AO0 FF

In this section of the instructions you are
programming the RS-232 output to print tickets.

The ticket can be used for loading trucks. Your
ticket printer may need afew line feeds or aform
feed to advance the ticket out of the printer. You
canselectfromOto 10linefeedstofollow theticket
wpu can select one form feed. If you have unusual
conditions you can select up to 12 charactersto be
sent to the printer after theticket. For example, one
printer uses the following codes to advance the
paper and cut the ticket off.

ESCAPE "a' n will advance the paper n lines
ESCAPE "d" 0 will cut the paper off

To program the flow meter to send these codes
select 6 specia codes. Then use the select key to
move the small arrow to follow each of the first 6
codes and use the adjust keys to make them be as
follows:

1B 61 8 1B 64 00

Thiswill causetheprinter to advance8linesand cut
the ticket off. The ticket printed appears below.

SCALE#1

TIME 09:25:42
DATE 07/28/94
WEIGHT 797.504

The scalenumber will bethe nodeyou programmed
the flow meter. To print the ticket press the PrRINT
key or connect a pushbutton to the remote print
input P4.5. Y ou can usethecLEAR key to set any of
the special codesto 00 after using the select key to
select the code. You cannot use FF for a special
code since it isthe end of message marker.

Sauk Valley Systems One Belt Way Rock Falls, IL 61071 Phone 815 625-5573 Fax 815 625-5593

27



FLO = WAY ® INSTRUCTION MANUAL

Function Key F7

RS-232 Serial Output

Again press the select key until the small arrow is
back on line 1. Use either of the up arrow keysto
changetheword TICKETSto WEIGHT. Now the
display appears as shown below.

RS-232 WEIGHT
FORM STX WT CR
LF AFTER CR OFF
LOG DATA OFF

Usethe seLecT key to movethe small arrow toline
2 after the word FORM. Y ou can now select from
the following options:

FORM STX WT CR or WT CR

Thisallowsyouto send an STX if thedataisgoing
toaPLCordisable STX if thedataisgoing to some

type of display.

Use the select key to move the small arrow to line
3 after the word CR. Y ou can now use the adjust
keys to select from the following options:

LFAFTERCR OFF YES BOTH

If you select off nolinefeed will follow the carriage
return. If you select yes aline feed will follow the
carriage return at the end of the message. If you
select both a line feed will follow each carriage
return if you have selected weight and rate.

The above discussion shows you how to send the
scaleweight out the RS-232 port once each second.
Y ou can use the select key to movethe small arrow
back tolinelandselect RATE instead of WEIGHT.

If you do select RATE then once each second the
current rate will be sent out the serial port. Y ou can
asousetheadjustkeystoselect WEIGHT& RATE.
If you do then the weight will be sent followed by
the rate, once each second. If you select
WEIGHT&RATE then you have the following
options for the format of the message.

STX WEIGHT RATE CR
WEIGHT RATE CR
STX WEIGHT CR RATE CR
WEIGHT CR RATE CR

Again,online3LFAFTER CRalowsyouto select
sending no line feed after the carriage return by
selecting OFF. Y ou can send one linefeed after the
final CR by selecting YES. Or you can send aline
feed after each CR by selecting BOTH.

Use the select key to move the small arrow to line
4 after the word DATA. If you select OFF then
either weight, rate, or weight and rate, depending
onwhat you have selected, will betransmitted once
each second. You have the option of using the
adjust keys to change LOG DATA from OFF to
from 1 to 255 MIN. In that case data will be
transmitted once every X minutes where X is the
number you have programmed. In addition to the
norma message time and date are added. The
format of adatalog is

WEIGHT RATE TIME DATE

if you selected sending bothweight andrate. Logging
data allows you to collect datafrom the scalein a
time frame you can select yourself.
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Function Key F7

RS-232 Serial Output

If you presstheF7 key asecondtimethedisplay will
appear as shown below.

BAUD 1200
COLOR RED

If you havenot turned on switch SW2 position 3the
second line will be blank. Pressthe seLecT key and
asmall arrow appears after the word BAUD. You
can usethe arrow keysto select 1200, 2400, 4800,
or 9600 baud. Keep in mind there is no handshake
so characters may be lost if you select a high baud
rate.

Thisversion of thescale control supportsalow cost
large display called a COLOR BRITE sign Model
SW-214CR. This display is made up of red and
greenlight emitting diodes. Y ou can select thecol or
youwantfromred, green, andorange. Thecharacters
aretwoincheshigh. Y ou candisplay either thetotal
weight that has crossed the scale or the current rate
crossing thescale. Thedisplay isupdated onceeach
second. Thisdisplay isdesigned to be used indoors.
It is not waterproof or weather proof so it must be
protected by mounting it in a suitable housing. The
display isvery bright indoors but in direct sunlight
you cannot read it. If you use it outdoors you must
shidditfromdirect sunlight. Inspiteof itslimitations
it will allow you to read the scale from at least 25
feetaway anditisvery low cost. If youareusingthis
option you must turn on switch SW2 position 3.
Thisswitchison the door. It must be off if you are

not using the sign since the message format is
+ Al

You may contact Sauk Valley Systems for
information on whereto purchasethisdisplay. You
will need aspecial cableto connect thedisplay tothe
control. One end has atelephone style connector to
plug into the display. The other end connects to
terminalsinthecontrol box labeled TXD and GND.
You can purchase a cable from Sauk Valley
Systems.You must set the baud rate to 2400 to
match the COLOR BRITE display.

VatalRal
AL
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Function Key F8

Function key F8 is not currently used.
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Test KeysT1 T2 T3

1. Presstest key T1. Thedisplay appearsasshown 2. Presstest key T2. The display appears as shown
below. below.

PULSES 12345 SWITCH SW?2 0
SWITCH SW1 3

VERSION 6.06

Thisdisplay showswhat configuration switchesare
This display is a pulse counter which counts each  turned on and also the version of the software.
pulse from your liquid meter as it occurs. This
display can beusedto calculatethecorrect tonsper 3. Test key T3 is not used.
pulsevaluefor your liquid and your liquid meter. Its
use is explained on the calibration page.
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Display Summary
Weight Rate Key  (Normal Display)
WEIGHT 3248.962
RATE TPH 350.451
PULSES/SEC 542
NODE 1

Cd DataKey (Cdlibration Data)

RATE TPH 350.451
TONS PER PULSE
.00004000000

ADJUST DISABLED

Node Key
NETWORK NODE 1
CONFIG 56
DIAGNOSTICS 114
STATUS 119

Function Key F1

LOW PULSE ALARM
PULSES/SEC 550
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Display Summary
Function Key F2 (First Press) Function Key F2 (Fifth Press)
#1 SETPOINT 100.00% #1 OUTPUT 149
#2 SETPOINT 10.00% #2 OUTPUT 220
#3 SETPOINT 5.50% #3 OUTPUT 75
#4 SETPOINT 2.25% #4 OUTPUT 92
Function Key F2  (Second Press) Function Key F3
#1 MAXRATE 500.00 LOG RATE 350.00
#2 MAXRATE 10.00 LOG TIME 12H 45M
#3 MAXRATE 7.50 SEND RATE TO NODES
#4 MAXRATE 4.25 FROM 4 TO 6
Function Key F2 (Third Press) Function Key F4
#1 OUTPUT 4 TO 20 MA MASTER TOTAL IS
#2 OUTPUT 0 TO 20 MA 1234.567
#3 OUTPUT 4 TO 20 MA TIME 11:08:24
#4 OUTPUT 4 TO 20 MA DATE 07/28/94
FunctionKey F2  (Fourth Press) Function Key F5
PID CHANNEL OFF LOAD WT 25.000
WEIGHT 12.345
CUTOFF .000
Function Key F2 (Fourth Press) Function Key F5
PID CHANNEL 1 LOAD #5 .000
PID ACTION  REVERSE LOAD #6 .000
PID SETPOINT  LOCAL LOAD #7 .000
P= 10 | =100 D= 3 LOAD #8 .000
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Display Summary

Function Key F6 Function Key F7
TONS PER PULSE OFF RS-232 RATE
PULSE ON TIME 50% FORM STX RT CR
LF AFTER CR OFF
LOG DATA OFF
Function Key F7 Function Key F7
RS-232 OFF RS-232 WEIGHT & RATE

FORM STX WT RT CR
LF AFTER CR OFF

LOG DATA OFF

Function Key F7 Test Key T1

RS-232 TICKETS PULSES 12345

USE 0 LINE FEEDS
Function Key F7 Test Key T2

RS-232 TICKETS SWITCHSW2 0

USE 6 SPECIAL CODES SWITCHSW1 3

00 12 54 7A F3 DE

FA 03 1B 45 AO0 FF VERSION 6.06

Function Key F7

RS-232 WEIGHT
FORM STX WT CR
LF AFTER CR OFF
LOG DATA OFF
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M aintenance

Electrical

F1 0N

SMS

OFF LED1

Check the wiring terminals periodically to be sure
the screws are still tight. If your flow meter failsto
operate the following steps may help determinethe
problem.

1. Isthered light emitting diode LED 1 on?If not,
there is a problem with the 12 volt power. Make
sure there is 120 volts AC at the socket for the
transformer. Make sure the power switch SW5 is
turned on. Make sure the fuse F1is not blown. If it
is, replace it with a 1 amp 2AG fuse. Thisfuseis
difficult to find locally. On circuit boards marked
PB-9 or higher the fuse is a 5x20 mm 1 amp slow
blow fuse. UseL.ittlefusenumber 2180001 or Radio
Shack 270-1063. If thereispower comingintothe
transformer, the fuse is good, and the switch is
turned on, but the red light still isnot on, thereisa
problemwiththetransformer. It should bereplaced.

If the red power on light is on but there is nothing
displayed on the computer liquid crystal display,
then there is a problem with the computer. The
fastest way to repair it isto replace the two circuit
boardsinthecontrol. A replacement setisavailable
withinstructions. Y ouwill receivecredit for theold
boardsif you return them.

2. If the display does work then the computer is
working. If you arenot recording weight as product
passes through the flow meter the problem is most
likely the load cell.

Tocheck theload cells, pressthewelGHT RATE key.
The display shows the load cell signa as load
percent. Asyou press down on the load cells the
number should change. The number should be
somewhere near 7.5% with no material flowing
sincethat ishow you calibrated theflow meter. The
number should go up as you press down on the
impact plate connected to the load cells.

If theload cell signal doesnot respond as described
aboveyou may haveoneor two defectiveload cells.
Y ou can check each cell separately. Unplug one of
thecells. Turnall thezero switchesoff. Removethe
resistor connected with load cell #1. Y ou are now
testing thecell still pluggedin. It may show aOat all
times or some number that does not change when
you presson theimpact plate. Then unplug that cell
and plug inthe other cell. Compare the two results.
If one of the load cells appears defective it can be
replaced. Make surethere are no broken, loose, or
disconnected wires at the terminal strip.
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M alntenance
Test Points
Processor Board Display Board
TEST TEST
POINTS POINTS
OoOoao ooao
+
S5 5 ©
Q
_|

The processor board is located in the control box.
It hastest pointsmarked asshown aboveon thel eft.
If you have a voltmeter you can check the +5 volt
and LC-VOLT power supplies using these test
points. Thetest point marked LC-VOLT istheload
cell supply voltage. It should beabout 9.5voltsDC.

The display board is located on the control box
door. It also has test points as shown above on the
right. Y oucancheck to seeif thereis+5voltsonthis
circuit board.

Sauk Valley Systems One Belt Way Rock Falls, IL 61071 Phone 815 625-5573 Fax 815 625-5593
36



FLO - WAY ¢

INSTRUCTION MANUAL

USING A MODEM TO COLLECT DATA

Beginning with version 6.02 the liquid control can
be used to collect data using the internal memory.
This data can be downloaded into a persond
computer using a modem from anywhere in the
world or you can use a seria cable and a portable
computer to collect the data locally.

1. Pressthe nopE key. If you only have one scale at
thislocation you can set the nodeto 1. If you have
severa scalesat thislocation you should set each to
adifferent node number. PresstheseLEcT key once
to movethe programming arrow to the word node.
Switch SW1 position 1 must be on to program the
node number.

2. Press the seLect key again to move the
programming arrow to plant. If you are collecting
data from several plants enter a unique number to
identify this plant. Switch SW1 position 1 must be
on to program the plant number.

3. Press the seLect key again to move the
programming arrow to product. If you want to
identify each different product crossing this scale
enter a unique number to identify this product.
Switch SW1 position 1 doesNOT need to beon to
program the product number. This alows your
operator to change the product number when the
actual product changes without opening the door
onthecontrol. If you do use the product number to
identify your different products it is up to your
operator to havethecorrect product number entered
for the product being weighed.

4. Press the seLecTt key again to move the
programming arrow to modem time. Enter thetime
interval youwishtorecord data. Thestandard scale
will store 120 records. If you set the modemtimeto
1 minute increments you can store 120 minutes or
2 hours of data. After 2 hours older data will be
replaced with new data. If you set your modemtime
to 6 minutes(.1 hour) you can store 12 hoursof data
before older data will be replaced. Thisis because

you will be storing 10 records per hour. Dividing
120 records by 10 records per hour is 12 hours.

The datais in the following format:

001,002,003,00007543.142,08:48:01,03/26/97crf
where the scale number is 1, the plant number is 2,
theproduct number is3, theweightis7543.142, the
timeis08:48:01, and the dateis03/26/97. Thecr If
at theend of thelineiscarriagereturnlinefeed. The
format of this data should be able to be imported
into any spread sheet or data base program. The
data is in ASCII format. Leading zeroes will be
suppressed by being replaced with spaces.

Oncethedataiscollectedinthescaeintegrator you
must use the RS-232 port to download the datato
apersona computer. First press the F7 key twice
and set the baud rate to 9600 for the fastest
transmission. If you are using a modem it must be
programmed to use 9600 baud between the scale
integrator and the modem. Let the modem auto
detect the speed between thetwo modems. Program
the baud rate from your personal computer to your
office modem for as fast as possible. It must be
faster than 9600 baud or you may lose characters.
If you lose characters you may have to slow down
the baud rate at the integrator.

The scaleintegrator RS-232 portisasimple 3wire
interface. It does not support handshaking signals
like RTS, CTS, DCD, etc. Connect our transmit
data pin TxD to the modem receive data. Connect
our receive data RxD to the modem transmit data.
Connect our ground to the modem signal ground.
Y ou must connect themodem that will be used with
the scale integrator to a personal computer to
program the modem. It must be set to the correct
baud rate, usually 9600, 8 data bits, 1 stop bit, no
parity, using your terminal program. You must
program the modem to auto answer, send numeric
response, send only short form messages, disable
flow control, and DTR assumed on. Seetheexample
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USING A MODEM TO COLLECT DATA

at the end of thismanual. Thisdatamust be written
into the modem memory as shown in the example.

If you do not use a modem you can connect a
personal computer directly to your scaleintegrator
using a 3 wire cable. The scale transmit data TxD
must be connected to the computer receive data.
The scale recelve data RxD must be connected to
the computer transmit data. The scale ground must
be connected to the computer signal ground.

When you use a modem set to auto answer it will
send the scale the number 1 to indicate the modem
has connected. The scale sees the 1 and waits 5
seconds and then sends the modem menu. Thisis
why your modem must be set for numeric responses
and short form messages. Once you see the menu
simply enter the letter of the function you want
download. Your responses MUST be LOWER
CASE. If you enter ¢ for current datathe datawill
include the current rate. Before you enter b for
download the 120 record buffer you want to set
your terminal program to store the buffer data on
your hard drive.

Onceyou have the dataon your hard drive you will
want toimport itinto your spread sheet or database
program. Some of the data may be arepeat of data
you downloaded last time. This depends on your
modem time and how often you actually download
the data. You should remove duplicate records
from your data base.

If you are not using amodem but instead are using
adirect cable connection enter alower caseletter a
to bring up the menu. If you enter the number 1 the
menu will appear after about 5 seconds. Once you
seethe menu ssimply enter thelower case command
for the function you want to perform.
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Warranty

Products manufactured by Sauk Valley Systems, Inc. are warranted to be free of manufacturing defects
for aone year period after the original date of purchase. This warranty does not include damage to the
product resulting from accident, misuse, improper installation or operation. If a component should
become defective within the warranty period, we will repair or replace it free of charge at our option.
Defective components must be returned freight prepaid to Sauk Valley Systems, Inc. or to an authorized
Sauk Valley Systems, Inc. service center.

Complete productsincluded with our system that are not manufactured by Sauk Valley Systems, Inc. such
as computers, printers, chart recorders, active hubs for network expansion, etc. are warranted to the
extent that they are warranted to us.

The customer's sole remedy shall be such repair or replacement asis expressly provided above, and we
shall in no event be liable for any incidental or consequential damages arising out of the use or inability
to use this product for any purpose whatsoever.

Some states do not allow the exclusion or limitation of incidental or consequential damages, so theabove
limitation or exclusion may not apply to you.

Thiswarranty givesyou specificlegal rights. Y oumay also haveother rightswhich vary from stateto state.
For products purchased outside the United States, see your distributor for warranty.
This product is not designed or sold as alegal for trade device.

Thiswarranty isin lieu of any and all other warranties, expressed or implied.

BELT-WAY isaregistered trademark of Sauk Valley Systems, Inc.
FLO-WAY isatrademark of Sauk Valley Systems, Inc.
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Wiring Diagrams and Drawings

The following pages contain wiring diagrams for the 10 option board and the remote start / stop station
used for loading trucks. Use these diagramsin conjunction with the description in the manual to connect
thewiring for these options. Also included are drawings showing the hole layout for mounting the scale.
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