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Thank you for your purchase of the instrumentation amplifier in the WGA-710C series. The compact and lightweight
unit is designed to be used with strain-gage transducers for accurate measurement of physical variables such as load,
pressure, torque and displacement. The following features make it useful not only for a control system but also as
a multi-purpose amplifier for strain-gage transducers. Read this operation manual carefully in order to make full use

of the high performance capabilities of the instrumentation amplifier.
Do not operate the module in a manner other than instructed in this manual.

Features

® Can be set up for direct reading of physical varia-
bles through simple key operation, even with the
International System of Units.

@ Key lock function prevents erroneous operation.

# Allows selection of a bridge "excitation voltage
suitable for the transducer used.

® Remote sensing circuit in the bridge power supply
ensures accurate measurement even with an
extension cable used between a sensor and the
ampilifier.

¢ Provides a function to check a measurement
against highflow limits.

@ HOLD function available in various rnodes permits
exact measurement of a fluctuating event.

& Allows monitoring of the function setting status or
direct reading of a transducer output.

® Nonvolatile memory stores the digital zero, calibra-
tion parameter and selected functions, thereby en-
suring immediate setup for continued rneasure-
ment.

Typical System using WGA-710C
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10. Block diagram _ :

Standard accessories
10-1. Block Diagram WGA-T10G - . ] The ampilifier comes with the following accessories. After  AC power cable {approx. 2m long) ............ SN, |
! ) unpacking, check to be sure that all the listed accessories  Spare fuse (0.54)......... sratrareessesenessania e senranen arermminanans 1
Tansducer  LOUT i I are included. : Miniature screwdriver for connecting cables
IJ—Q ) to the terminal Board ........coeceneensesesreraessssemesmrssensasses |
) ~ oy _"I_P“"How Buttor i E+;WIW Output Unit label 1
, ' - _ b0 e rretver e s rea e rae e e e e s e e aseea nnan eevrmenenns ‘
: : b BCD output connector
: : - {only on WGA-710C-1,-12 and -14 models) 1
! t WRrANLY Card ....ocvereervrcrrerrrecssssssssrssssasssessessans
E AT} Corverter I : instruction manuat .
R
— Models -
_[_—l cPu | ; The WGA-710C series is available in 36 models in all.
¥ I Make sure that you have the model you have specified in your order.
s oL " v Te T beboilaiidis. e et i _
\O;ms_ijrow e e [ : " /Mu: oK Function | ACvoltags [Upperffower| Peak hold | BCD data | E1A-232-D 1ng.|?:‘red D-A | Insulated | 8-step
T /H} Ext. Signals V] limits function output | (AS-232-C) analog converter | analog | compara-
[] .
|| S P2 Model comparator conditioner condiioner|  tor
il '_;_—-.—--o High Limit WGA-710C-0 100 v v
WGA-710C-0 A115 115 v v
o— ,!—6 WGA-710C-0 A200 200 v v
] A0 Low Limit ~ WGA-710C-0 AZ20 220 v v
E— WGA-710C-1 100 v v v
: WGA-710C-1 At15 | - 115 v v v
BCO Data WGA-710C-1 A200 200 v v v
| output WGA-710C-1 A220 220 v v v
B oerter | ¢ Etherottnem , WGA710C2 100 v v v
WGA-710G-2 AT15 115 v v v
Anaiog | WGA-710C-2 A200 200 v v v
Conditioner . WGEA-710C-2 A220 220 v v - v
Fuse | WGA-T10C-3 . 100 v v v
Regulated Nod el NO—Q) WGA-710C-3 A115 115 v v v
to Concerned Circuits & =—j Power || m"“"’"'h,m = 0.5A | Power Input WGEA-710C-3 A200 200 v v v
Devices Supplies D WGA-7100:3 A220 220 v v v
= Gasing | ’ WGA-710C-4 100 v v v
~— - - WGA-710C-4 AT15 115 v v v
WGA-710C-4 A200 200 v v v
10-2. Dimensional Drawing WGEA-710C-4 A220 220 v v v
WGA-710G-5 100 v v v
1209 WGA-710C-5 A115 115 v v v
- WGA-710C-5 A200 200 v v v
72 199 ] 856 : WGA-710G-5 A220 290 v v v
— l | — WGBA-710C-6 100 v v v
(o] == = - WGA-710C-6 A115 115 v v v
—— WGA-710C-6 A200 200 v v v
. oo a WGA-710C-6 A220 220 v v v
= s i <= WGA-710C-12 100 v v v v
3 ﬁ:l g 8 g - WGA-T10C-12 A115 115 v v v v
nlo o K : WG@EA-710C-12 A200 200 v v v v
Doo I WGA-710G-12 A220 220 4 v v v
nolgg| ¢ o 06 WGA-710G-14 100 v v v v
e ~ —pe— 1 WGA-710C-14 A115 115 v v v v
| s s WGA-710C-14 A200| 200 v v v v
' WEA-7I0C-14A220| 220 v v v v




Handling precautions

Grounding

To prevent an electrical shock hazard and electrostatic
interference, be sure to connect the rear panel GND
terminal to the ground. The GND terminal, which is
connected to the enclosure of the amplifier, will be
connected to the shield wire of the transducer’s input
cable.

Power Supply

A maximum power consumption of the amplifier is
20VA. Where the mains supply voltage is not stable,
it is recommended to use an isolated constant-voltage
transformer. i

Avoid using in extremely high or low tempera-
tures.

The instrumentation amplifier performs to the
specifications in an operating temperature range of
—10°C to +40°C, When using in direct sunlight,
prepare a sunscreen. Also, take proper measures to
keep it warm when using in a cold place.

Avoid using under humid conditions.

Use it in a relative humidity below 80%. Exposure to
“rain or use in a highty humid place causes troubles
such as lowered insulation resistance.

Do not use in a dusty place.

Dust entering inside lowers the performance. Take
care {0 avoid dust not only when operating but also
during storage.

Precautions against severe vibration

Severe or continuous vibration may cause a measure-
ment eror or troubles. Also, take care not to drop it
or give a strong impact during transportation.

Do not use in a hazardous environment.

Do not use in an environment involving inflammable
gases or steam. Consult your Kyowa distributor for
operation under such the hazardous environmeant.

Mating transducers

Basically, the WGA-710C instrumentation amplifiers
are so designed to connect to straingage transducers.
If operation in conjunction with other types of trans-
ducers is required, consult your Kyowa distributor.

~ Caution - —

* In this operation manual, a strain-gage trans-
ducer is referred to as a transducer for simpli-
city.

¢ Hereinafter, an output of strain-gage transducer
is expressed in MV/V. This unit indicates an cut-

- put voitage in mV for a bridge excitation voltage
of V.
For example, an output of 2mVIV becomes
20mV (=2mV/V x 10V) if the bridge excitation
voltage is switched to 10V.

* In some description, values are expressed us-
ing the International System of Units as trans-

(4) Time-specified Peak Hold {Hold Mode 4)

lated.

Measured value

Open

H/M
/ Shorted

Internal timer

Open

T/ Shorted

'}

|

Transducer input

/ Voltage output

t1

t1

» Time

s O

-———R‘Speciﬁedtlme[ / ,

| 13

t1: Below Tms.

12: Below 1ms.

t3: Below 250ms

t4: Over 1ms........

t5: Overims

...The delay of a start of holding a peak value of voltage output
signals after short-circuiting external H/M signals.

Or the delay of cancelling the hold of a voltage output signal
after short-circuiting external T/H signals (H/M signals, open).

..................... The delay of displaying a peak value after holding.

Orthe delay of displaying a peak value after releasing from the

hold.

......... The delay of outputting a BCD datum after holding a peak

value.

Or the delay of outputting a BCD datumn after releasing from

the hold.

-----------------

~57 —

.... The pulse width necessary to cancel the hold.
..... Cr the pulse width necessary to start peak holding.



{3} Area-specified Peak Holding (Hold Mode 3)

Measured vaiue
')

Transducer input
~ P

/ Voltage output
\\\
] » Time
1 t1 \\
H/ M Open ————p - | \
Shorted __!_l / / \
Open
T/H
Shorted .._l
il /
Reading ~" "~ 777777~ VA WA
t2 [ t2 6
BCD data output ~77777TTTTT S S
' 13 13
11: BelOW TS mereeiinesrarmsmssneserrmsesnesesnms st sasmsbass snsemsmsasn The delay of a start of holding a peak voltage output signal
after short-circuiting external H/M signals.
QOr the delay of releasing a voltage output signal from the hold
after short-circuiting extemnal T/H signals {H/M signals are
open).
12:BeloW 200MIS ... i v ersee st saes The delay of displaying of a peak value after holding.
Orthe delay of displaying a peak value after releasing from the
hold.
13: BElOW 2508 it rereree e srrressssssssememeessbsansssasssseessssns The delay of cutputting a BCD datum after holding a peak
value,
Or the delay of outputting a BCD datum after releasing from
the hold,

t4:0Overims

The pulse width necessary to cancel the hold.
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1. Parts and functions

1. Front Panel

HIGH LOW HOLD

IERD
TRACKING

Unit label sticking position

WITRYMETANION ANPFER

WGEA-F10C

@ Display
—— @ Status Indicator Lamps & € €
HIGH QW HOLD WLZ;‘:]O
@ Door Lock
@ Setter (Key-switches) —

\ {iE .-]
Key-switch Access Door =1

® UNLOCKAOCK Switch

(D) DiSPIAY ... cvrerrsnsnsrraeeeeempseeeemesessssenas Usually, it displays a measured value according to the output of

(2) Status Inaicator Lamps

the transducer. But in an event of overflow, it displays an alarm
message as follows.

EIEI_ =_ . An input signal goes below —3.2mV/V.
oFi.: an input signal exceeds +3.2mVIV.
oY A measured value exceeds 9999.

{=— I} =i: TEDS automatic sensitivity registration error.

Alarm messages “OFL 1" and “OFL 2” are caused by an input
signal which exceeds a measuring range of —3.2mViV to +-32mviIV
due to eronecus connection or breakdown of the transducer,
overload, cable disconnection, inferior contact or too large initial
unbalance. Alarm message “OFL 4" is caused by erronecus set-
ting for calibration.

When conducting the TEDS function, alarm message "E-03" appears
caused by emoneous connection of TEDS signal line or sensor,
exceedingly long cable, connection of TEDS incompatible transducer,
or shart-circuit of rear pane! terminals 19 and 20 (LOCK).

During key-switch operation, the display inicates the setting value.

HIGH LAmpP.ciee e ceeiieesscsmcrssssenseseresas uminates when a reading exceeds the preset high limit, thereby

indicating that the high-limit relay is operating.

LOW Lamp....oceeeeerccnence fluminates when a reading is below the preset low limit, thereby
indicating that the low-limit relay is operating.

HOLD Lamp ..o eeecernsiesineccvaseensanssnsnss Keeps illuminating when a reading on the display is a peak vailue
which may be replaced with a succeeding higher peak value. ft
blinks when a reading on the display is a value which is kept fixed.

ZERO TRACKING Lamp.....cccveasmirerecenes luminates to indicate zero tracking in progress.
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...........................

Use to open/close the key-switch access door.

... Allow the operator to set various measuring conditions including

a calibration parameter and highflow limits. With an exception,
these key-switches are given dual role—selection of a setting item
and numeric input with a + or - sign. The keys function as follows.

Selection of Setting HeM....vccvce e Numeric Input
High HMit..cere e ccscnerenecersseeresesssmeereesessasevasemsssscasasamnsnes Digit 7
LoW 11T OO Digit 8
Hysteresis width used for high/low limit comparison ...... Digit 4
HOLD mode selection/HOLD status switchover .............. Digit 9
Minimum scale, digital filter, zero tracking......c.cccvveeaeenss Digit 5
Adding {Shift) value ...t s Digit 6
Equivalent input calibration ..........oecceevveceieenes Digit 1 or + sign

Actual Toad calibration ... vecececrrceseeesnrrecsncsrrseanees Digit 2

[ o1z =T (o OO Digit 3
Full-scale value of D/A converter output ......... Digit & or — sign
(TEDS function)

Key operation cancel or original input monitor.... Decimal point

Acknowledges a selection, saves an input value, executes a com-
mand, etc. '

Permits the operator to protect setting conditions against errone-
ous operation. Set the swiich to the UNLOCK position when
operating key-switches for registration of measuring conditions.
After setting or adjustment is s comiplete, sét the switch to the LOCK
position, which makes the "] key invalid.

(2) Holing a peak vaiue (Hold Mode 2)

Measured value
)

Voitage output

o = Time
t1 '-_ 11
Open ———' -
TH  Shorted ( /
Reading 7227 T T X

12'<| t2 (

BCD dataoutput - -
t3 t3

11: Below TMS e ecvrenisissancans

12: Below 200MS...cv e eessssssmrsnsas

..The delay of a start of holding a peak value of voltage outputs
signals after short-circuiting external T/H signals.
Qr the delay of canceliing the hold of a voltage output signal
after opening externat T/H signals.

...The delay of displaying a peak value after hoiding.

13:BelowW 250MS....ccorrrerrererreresersmserraressrerasrorsigsrasies

Orthe delay of displaying 2 peak value after releasing from the

hold.
......... The delay of outputting a BCD datum after peak-holding.

Or the delay of outputting a BCD datum after releasing it from
the hold.
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. 9-2, Operational Time Chart- Peak Hold Function
(1) Holding an optional point {(Hold Mode 1)

1-2. Rear Panel

®) Terminal Board

Measured value
4

Voitage output

7

Im ]

HEGH 5

® i
3

2

1

@[@P@ib v

IL 1t

- ] B
° Time @ LINE N Cofinector g’fﬂg}? . 5
t1 t1 ‘
P [&_%a @ | |TT—@ B selector Switch
Open
T/H I  GND Terminal @ Fuse Holder
Shorted '
( . (@) LINE IN CONNECtOr ...c.veeeercreirieremsasnens Be sure to connect to the mains power supply specified for the
model of the instrumentation amplifier
Reading ™~~~ 7 7
""" wae- - (@ GND Terminal .......cc.ccoureveerercececsnrenrnenn.... B8 SUTE 0 ground the instrument through this GND terminal so
12 _ 12 ( as to prevent an electrical shock hazard and electrostatic inter-
ference.
BCD dataoutput — R i
m——— m———— -= (3 Fuse Holder.............ccoeceecmcennrmsesnsnssens Has a fuse inserted. Since no power switch is provided on the
13 t3 instrurnentation ampilifier, remove the fuse if only the instrumen-
tation ampilifier needs to be unavoidably turned off for maintenance
or other purposes.
12 BEIOW 1Moo .The delay of holding a voltage output signal after short- _ @ BV Selector SWHEh .......ceeverecemeevecrminens Selects a bridge excitation voltage from 10, 5 and 2.5V, It is recom-
circuiting external T/H signals (opening H/M signals) mended to select a larger voltage as far as allowed for the
Or the delay of canceliing the hold of a voltage o utpt;t signal transducer connected. When selecting, be sure to turn off the
after opening external T/H signals. system. S . .
! - ) ) . Also, perform calibration setting and execution after selecting a
12: Below 200ms............ The delay of displaying a signal after holding. ) bridge excitation voltage.
Or the delay of displaying a signal after releasing, -
13:BeloW 250MIS.....c i trene e e sssss e s tees The delay of outputting a BCD datum after holding .

Or the delay of ocutputting a BCD datum after releasing.
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(& Terminal Board

........................................

No. {Name Description

20 { LOCK | Shorting to terminal 19 prohibits calibration.
19 | COM | Voltage output and CAL LOCK signals common
18 | VO |Voltage output signal

17| G | Bridge voltage remote sense (-} or TEDS (COM) signal
16 | F | Bridge voliage remote sense {+) or TEDS (+) signal
15| E |Shield

14} D | Bridge output signal (+)

13| G | Bridge excitation {—)

12 B | Bridge output signal {—)

11| A | Bridge excitation (+)

10 | HIM | HOLD command (H/M)

9 | T"™H |HOLD cornmand {T/H)

8 { DZ | Digital zero command {D/2)

7 External signal common

6 High-limit relay contact output {a contact)

5 [HIGH | High-limit relay contact output (c)

4 High-limit relay contact output (b contact}

3 Lowlimit relay contact output {a contact)

2 | LOW | Lowlimit relay contact output (c}

1 Low-imit relay contact output (b contact)

9. Detailed operational time charts

9-1. Operational Time Chart — High/Low Limit Comparison Function

Measured value
'y

High limit value

Transducer input

Low limit value

Hysteresisiwidth

N Hysteresis width

/

OFF

High fimit rel
g 3 o

OFF
Low limit relay

1

» Time

o

t: Below 200ms.......coreerne

Response time

The delay of functioning of the high/low limit relays after
receiving incoming signals in excess of the high/low limits.

/—Cautron
When the digital filter is activated, its operational
delay occurs. Suppose that the filter's moving av-
erage is set to 16 times, a sampling perfod per one
time is approximately 65ms. So a delay at this time

is caleulated as: 65ms x (16-1) = 975ms (about 1
second). This much delay is added to a delay cf the

high/how limit relays, readings and BCD output.

- /

~

—53-—




8. Using voltage output

The rear terminal board provides an output of the
voltage proportionate to an output of the transducer.
The output level is approximately 2V for a transducer
output of 1mviV.

Use this voltage output for initial adjustrment,
maintenancefinspection and operation check.

It allows for recording of waveforms on a recorder or
monitering of vibration-initiated signals on an oscil-
loscope.

~ Caution _

= The voltage output does not coincide with a
digitally-processed reading on the display.

+ A frequency response range of the voltage
output is DC to approximately 1kHz.

* When the WGA-710C is operating in any of
HOLD modes, these voltage output terminals
provide an analog cutput of the value held.

= Since the voltage output is not isolated from the
internal circuit, its connection to an external
instrurnent should be made through a shielded
cable of 3m long max. If the cable is too long,
the output is apt to be influenced by noise.

* Do not short these voltage output terminals for
over one hour. Or otherwise, troubles may resuit.

= Do not apply an external voltage to these
terminals. Or otherwise, these terminals will be

damaged. )

Example of Connection between an output equivalent
circult and external instrument :

WGAT10C Inside +—i— Outskde

SIG

18

Res

Exlernal
—  Instrument

GND

~§2_

2. Connections

2-1. Connecting Power Cable to LINE IN Connector

Make sure that the mains supply voltage is as rated
for the model in the WG@A-710C series. Then connect
the accessary power cable to the LINE IN connector.
If a power cabie other than inciuded in accessories
is used, attach press-fit terminals {(M3) to both ends
of the conductors,

Caution :
In case power line noise prevails, be sureto use an
isolated constant-voltage traljsforn'!er, etc.

2-2, Connecting Transducer

When connecting remote sensing 6-leadwire
transducer

The cable of fransducer may have four or six lead-
wires. Shown below is the connection of six leadwires
to terminals on the rear panel. If blue and yellow
leadwires are not connecte to terminals 16 and 17,
the WGA-710C operates as with the 4-wire mathod. (A
4-leadwire cable does not include yellow -and blue
leadwires. Do not connect any to terminals 16 and 17.)
When six leadwires of thet ransducer are connected

Within 6 mm $4 _ Press-fit Terminal

" Power Cable

as shown, the remote sensing circuit on the bridge
power supply is made effective to correct a voltage
fall due to cable resistance. This ensures highly
accurate measurement if the cable is extended.

When connecting TEDS compatible transducer
By connecting the TEDS installed transducer, appropri-
ate sensitivity is automatically registered. From 1 to 4 -
transducers of the same standard IEEE 1451.4 can be
connected.

117: {,":Iow For remote sensing trensducer For TEDS compatible transducer
Transducer  shied Shiold
15 Shield fald —
: 14 Green Grgen Green
- Biack Black
] 13 Black White
12 White Fed Whita
11 Red Bl Red
W,
TEDS (3] Yellow
o TEDS {COM) Biue TEDS

~ Caution

If measurement seems to be adversely affected by

much external noise, take the following

countermeasures in connection of the transducer.

* Make the input cable as shortest possible and use
a shield wire. Also, be sure to ground the WGA-T10C
via the rear panet GND terminal.

» If the input cable crosses, or is laid along with, a
power line, cover the power line with a conduit pipe
or the like. If it is impossible, cover the input cable
with a conduit pipe and ground the conduit pipe

at a point.

b:?

Transducer

0: Shield Wire
b
; 1

JOUL

i B
Iz sz=r

1-point
grounding

Conduit Pipe




2-3. Connecting Transducers in Parallel

The WGA-710C can ‘connect to strzin-gage
transducers providing a bridge resistance in a range
of 8750 to 10kQ. Accordingly, it allows parailsi
connection of up to four strain-gage transducers of
3504 bridge resistance, provided that the transducers
are of the same model and have the same capacity.
Transducers thus connected in parallel can be handled
as a single unit. For instance, if three load cells with
a rated capagcity of 10 tons (98.07KN) are connected
in parallel, the WGA-710C can measure a load of up
to 30 tons (294.2KN).

2-5. Connecting Leadwires to Terminals

Except for LINE IN connector, GND terminal and
output connector for an optional provision,
input/output terminals are arranged on the cage
clamp terminal board.

To connect leadwires {0 these terminals:

{1) Strip the tip of leadwire by 5 to 6 mm.

{2) Twist the tip so that that it may not be loose,

3) Insert the accessory screwdriver strongly into the
hole at the left on the terminal board. Then bend
it leftward. ’

(4) Insert the leadwire info the hole at the right on the
terminal board, while taking care that the tip may
not be loose.

(5) Puil out the screwdriver.

(6) Lightly pull the leadwire to make sure that it is
securely clamped.

Caution

» A sectional area of the leadwire shouid be in
a range of 0.2 to 25 mm>~ _

» The tip of leadwire should not be attached with
a press-fit terminal nor soldered.

* When connecting two or more leadwires to a
terminal, twist them together in advance.

2-4. Switching BV

To switch over BV (a bridge voitage} to another, do it

usinga pointed mattersuch astheattached screwdriver.

(1) Select the Jargest possible voltage from among 10,
5 and 2.5V within the allowable bridge voltage range
of the transducer in use.

-10-

7. Adjusting initial unbalance of transducer using fixed resistor

If the transducer used has a large initial unbalance,
a load of the rated capacity may let the measurement
exceed the measuring range of WGA-710C. In such a
case, mount a fixed nesistor so that a load of the rated
capacity may be measured within a measuring range
of £3.2mVV. Take for instance a transducer of which
the rated output is 3mV/V; the initial unbalance, TiviV;
and the bridge resistance, 350Q. A load of the rated
output given to the transducer causes an output of
4mVV. The following description is to adjust the
output using a fixed resistor so that the output of
4mViV may be measured within a measuring range
of £3.2mVNV.

7-1. Calculation of Fixed Resistance

{1) If a fixed resistor is mounted to the effect that an
inttial unbalance is —15mV/V, the transducer
output is —0.5mV/V with no load, and 25mVIV with
the rated load appiled, These values are covered
by a measuring range of £3.2mVIV. '

{2) To calculate the fixed resistance, use the following
equation,

i B9 _

‘ Hesistance= Tx A

Where, Rg: Bridge resistance ()
" A: Adjusting value {mvViV)

Here, Rg=350 (@ and A=15 (mV/V). Substitute
these values for “Rg” and “A” in the above equation,
and a target resistance of approximately 58k will
be obtained.

(3) To adjust an initia! unbalance toward the positive
direction, mount a fixed resistor between white and
black leadwires of the transducer. To adjust it
toward the negative direction, mount a fixed
resistor between red and white leadwires. In this
example, an initial unbalance is adjusted toward
the negative direction, so the fixed resistor will be
mounted between red and white leadwires.

7-2. Adjusting Procedures

(1) Connect the transducer to the rear terminal board,
Then turn on the WGA-710C. Place the transducer
in no load condition.

(2} Press the [+ ] key. The WGA-710C will display an
initial input value {output of the transducer with no
load applied). In this example, it will display
approximately 1 (mv/v).

(3 Turn off the power. Then mount the fixed resistor
between red and white leadwires on the terminal
board. In this example, the fixed resistor may be
a 56k resistor which is easily availabie on the
market.

lWGA-71OC
Terminal Board Transducetr

15§ O l_

wl o Graen':T """"""" 2

| o Blackg;

12} od White ! | :

SN E
‘dwanrnrsnuaann Y

:I_J Fhed Pesistor |

It is recommended to use a fixed resistor of which
the temperature factor is smallest possible (50
ppm/°C max.).

- Twist leadwires of the resistor and those of the
transducer cable in advance, then connect them
1o respective terminals. Also, take care that
leadwires of the resistor may not contact other
leadwires.

(4) Turn on the power and press the [ ] key. The WGA-
710G will display an adjusted initial input value

{approx. —0.6 [mV/V].
(5) Perform calibration according to “3-4. Calibration?
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Troubles

Causes

Countermeasures

A reading on the
display fluctuates.

Inferior insulation of
the transducer or
transducer cable

Turn off the power and disconnect the transducer cable
from the rear terminal board. Apply a voltage of 50V dc
max. between the shield wire of transducer cable and any
of red, white, black and green leadwires and measure the
Insulation resistance between them.

The insulation resistance should be 500M min.

if it is lower than 20MQ, a reading on the display may
fluctuate. In-such a case, check the transducer and
transducer cable. :

Noisa

If grounding s poor or the shield of the transducer cable
is inferior, measurement may be influenced by noise,
thereby making a reading fluctuate,

Take measures referring to “2-2. Connecting Transducer”
50 as to eliminate external noise.

Mechanical vibration
given to the
transducer

Install a damper or take some other proper measure so
that any mechanical vibration may not be given to the
transducer. Alsg, the digital fitter of the smoothing function
has the effect to stabilize a reading.

Message "E-03"
appears.

TEDS signal line is
incomrectly connected,

See "2-2 Connecting Transducer” and check the wiring.

The number of
connected transducers
is incorrect.

Check the number of connected transducers is 1 to 4.

Cable is exceedingly
long. -

When the cable length exceeds 30 m, the TEDS
function may not properly operate.

Pay attention when using the transducer with the
extension cable is connected.

TEDS incompatible

Without using the automatic sensitivity registration

transduceris function, conduct the sensitivity registration calibration
connected. or actual load calibration.

Short-circuited Check whether rear panel terminals 19 and 20 (LOCK)
between the rear panel | are released.

—50~

2-6. Mounting WGA-710C onto Panel

To mount the WGA-710C onto a panel, take the
following procedures. :

(1) Bore the panel to make a hole of 136mm high by
68mm wide.

(2) Remove clamps on top and bottom of WGA-710C.
Remove the protective cap which is attached to the
tip of each M4 screw.

(3} Insert the WEA-710C into the hole on the panel
from the rear of WGA-710C.

{4) Insert clamps from the rear of WGA-710C at the
top and bottom.

{5} Fix the WGA-710C onto the panel by tightening M4
screws into clamps.

(6) The models vary in depth. So observe the following
depth requirements.

WGA-710C-X: 240mm where X is [0], {4], [5], or [6];
280mm where X is [1] or [2);
300mm where Xis [12 or [14]

Caution
When transporting the WGA-710C mounted onto
a panel, take care not to give it a strong impact
or vibration. Alse, avoid putting any matter onto-
the WGA-710C or applying a force,

2-7. Connecting to External Signals (D/Z, T/H and H/M}

Rear panel terminals 7, 8, 9 and 10 are provided to
input external signals.

Signals may be input either through a contact of relay
or switch, or with no contact through a TTL open
collector or transistor.

With terminal 7 as the common terminal, terminal 8
is for external digital zero command DYZ, and terminals
% and 10 are for external HOLD commands T/H and
H/M, respectively.

~ Caution \

* The external signal element should aliow a
current flow of 10mA minimum in it.

* Under an OFF (open) condition, the external
signal element should not give & leakage current
of more than 100pA,

* Under an ON (shorted) condition, the externai
signal element should not give a voltage of more

than 2V,
LS
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3. Setup

3. Precautions -

(1} When the image of a key, [3] for example, appears
independently in the following, it means that the key
is to be pressed.

(2) The ﬁ key-is effective only when the UNLOCK/
LOCK switch at the right is set to the UNLOCK
position. When conducting adjustment or function
setting, therefore, first set the UNLOCK/AOCK
switch to the UNLOCK position, Also, be sure to
set it to the LOCK position after adjustment or
setting is complete.

(8) Uniess any key cperation is made for over 12
seconds after the press of a key, the SET mode
is automatically aborted and the display returns

3.2 How to Use the Setter (Key Switches)

This setter performs two different roles ---item selection
and numeric input.

The setter acts as the item selection KBYS.uecrmsermirsrnsaninasiran

|

Apresetvalue appears. ...cveesianns

Press the ﬁ key to shift to numeric input. ..cooverrevicverecnae

The setter tums into the NUMETIC KeYS. e

To register what you have keyed in, press the ﬁ key. ...

To set another item, start from selection of that item.

to the ordinary mode to indicate a measured value.
In such the case, the setting value, which was Input
halfway, is made invalid. Proceed anew from the
first step for entering the value.

{4) Press the jﬁ key to cancel a key operation se-
quence. Note that, however, this key has arcle to
input & decimal point in a calibration parameter
and cannot be used to cancel a key operation
sequence for entering a calibration parameter.

At the initial stage, each key in the setter is given a role
to select an item to be set.

You may renew your selection any number of times until
the [ﬁ is pressed. )

Once you have selected an itern, the dispiay will present
the preset value of that itern while the key will blink.

Now, press thef] key to shift to numeric input. The key,
which you pressed to select the item, will stop blinking
and keep Hluminating while the top digit will blink on the
display.

From this time on, the setter keys will act as the numeric
keys to let you enter one digit each time in the blinking
place. Each time you enter a digit, blinking movesto the
next lower place, thus traveliing from the top digit to the
last. When you have entered the last digit, the top digit
will restart blinking.

So you can renew what you have entered, if necessary.

Make sure that the numeric value appearing on the
display is correct, then press the B lcey (no matter what
digitis blinking). The valuewill then beregistered, and the
display will also return to the mode that reads transducer
signals.
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Troubles

Causes

Countermeasures

- fcontinued from the

previous page)

Damage of transducer
due to overload, elc.

Initial balance of the transducer differs seﬂouély from
test record. Replace the transducer.

Message “oFL1" or
“oFi2" appears when
any load is applied to
the transducer.

| Damage of transducer

due to overload,etc.

—
Place the transducer in no load condition. Press the [+ ] key.
An initial input value will be displayed. Compare the value
with the initial unbalance described in the test record or
that at the normal status. If a difference between themn
exceeds 0.5mV/V, check the transducer.

Large initial unbal-
ance of fransducer

If the sum of initial unbalance and rated cutput exceeds
3.2mvlV, adjust the initial unbalance using the method
explained in ‘7. Adjusting initial unbalance of transducer
using fixed resistor’

Inferior insulation of
the transducer or
transducer cable

Check and take countermeasures using the same
procedures as described in the above “Inferior insulation
of the transducer or transducer cable.

Message “oF4”
appears.

Inferior calibration

Press the [1,] key gnd write down the reading on the display,
Then press the [2] key and write down the reading on the
display.
Suppose that these readings are A {mVIV) and B, respec-
tively. If

B }
A TViV) x Rated output of transducer (mV/V) > 9999,
imessage “oFi4” may be displayed. Perform calibration
anew.

Inferior digital zeroing

Place the front panel UNLOCK/LOCK switch in the
UNLOCK position. Then press{3] and[[_] keys in that order.
Normal operation will be recovered.

A reading on the
display does not
change despite a
load applied to the
transducer.

Erroneous connection
of transducer

Check that the transducer is correctly connected.
If not, connect correctly referring to “2-2. Connecting
Transducer?

The transducer or
transducer cable is
disconnected or
shoried.

Check and take countermeasures using the same
procedures as described in the above “The transducer or
transducer cable is disconnected or shorted”

Inferior calibraticn

Check a reading initiated by pressing the m]ﬁ key. If the
reading is “0000; calibration is inferior and any load to the
transducer is not reflected on a reading. Perform
calibration anew.

{Correct operation)

In the following cases, a reading on the display does not

change unless some condition is satisfied (refer to “4.

Settings for basic functions).

+ The instrument is operating in the HOLD or Peak HOLD
mode.
The front panel HOLD lamp keeps illuminating in the
HOLD mode and blinks in the Peak HOLD mode.

* A minimum scale is set using the smoothing function.
A reading on the display does not change unless a load
to the transducer causes a change exceeding the set

minirmum scale.
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6. Troubleshooting

If the instrument does not perform to the expected
effect or if the operation is unstable, do not immedi-
ately determine that the instrument gets out of order
but check whether or not the cause lies in environ-
mental conditicns. Also check conditions of the instru-
ment using the self-check function. If the dperation
is abnormal despite good environmental conditions
and satisfactory self-check results, contact your

aged due to operation with a method other than

instructed in this manual or if it was disassembled
or remodelled by the user, we may refuse to repair.

6-1. Troubles vs. Countermeasures

Some troubles may have the causes in other than the
instrument itself. Major conceivable troubles and

Kyowa distributor. If the instrument has been dam- countermeasures are as follows.

Troubles

Causes

Counfermeasures

The instrument is not
powered.

Unmatched supply
voliage or discon-
nected power cable

Using an AC voltmeter, check that the AC supply voltage
to rear LINE [N terminals is as specified for the model of
WGA-710C series,

If the supply voltage is as specified for the model, check
for any possible disconnection of the power cable.

Fuse is blown out.
{Fuse should be a
midget fuse of ¢5.2 x
20mm and have a
rating specified for
the model)

Be sure to turn off the power before removing the fuse.
if the fuse is blown out, replace.

If the replacement fuse is blown out immediately upon
power-up, the internal circuit may be abnormal. In such
a case, contact your Kyowa distributor.

Keys are not effective.

Hangup
{abnormal processing)

Turn off the power once. Then turn it on again. Normal
operation will return if the cause was hangup.

Message “oFL1" or
“oF 2" appears even
if the transducer is
placed in no load
condition.

Erroneous connection
of the transducer

Check whether or not the transducer is correctly con-
nected. If not, connect it correctly referring to “2-2.
Connecting Transducer”

The transducer or
transducer cable is
disconnected or
shorted.

Turn off the power and disconnect the transducer cable
from the rear terminal board. Then measure the resistance
between red and black leadwires of the transducer cable
as well as between white and green leadwires.
The resistance between red and black leadwires should
be the input resistance of transducer (plus the resistance
of extension cable if used). The resistance between white
and green leadwires should be the output resistance (plus
the resistance of extension cable if used).
Input and cutput resistances of the transducer are de-
scribed in the test record. (If the cable is extended, deduct
the cabie resistance from each measurement.)
If a difference between a measurement and test record
exceeds 5%, check the transducer and cabie.
Cabile resistance '
0.5mm? leadwires: 0.0400/m x 2 leadwires=0.080Q/m
0.3mm? leadwires: 0.067%¢/m x 1 leadwires=0.1342m

Inferior insulation of
the transducer or
transducer cable

Turn off the power and disconnect the transducer cable
from the rear terminal board. Apply a voltage of 50V dc
max. between the shield wire and any of red, white, black
and green leadwires of the transducer cable and measure
the insulation resistance between them.

The insulation resistance should be S00MQ min. But if it
is below 1M, check the transducer and transducer cable.
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—~Caution ~
Operation keys adopt an object-priority system.
Thus, [o.} and [1.} keys are effective to input minus
and plus signs, respectively, only when inputting
them in highflow limits and adding value. Similarty,
the [-J key is effective to input a decimal point
only when inputting it in a calibration parameter.
A decimal point in other than calibration
Lparameter is automatically put on the display. )

3-3. Digital Zero Setting

The digital zero function permits the operator to set
a reference point for readings. The effect is similar to
setting a meter pointer at “0” before putting a matter
on a weighing machine. With the WGA-710C, a digital
zero can be obtained in either of the following two
ways.

{1) Front Panel Key Operation

@ @

ZERO SET

3]~

(@ With the UNLOCK/LOCK swifch set to the
UNLOCK position, press the [3] key. The key
will blink. -

(2 Then press the [_] key. A value on the display
will be “0”

{2) Extemal Command
Short rear panel terminals 7 and 8 (D/2). A value
on the display will be “0 The front panel UNLOCK/
LOCK switch may be in any position.

Caution
If an adding value Is set at other than *0000;
activating the digital zero function does not
display “0"” but the set adding value.
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3-4. Calibration

Theterm "calibration” used here indicates the method of
interrelating the output of strain-gage transducer witha
reading on the display.

Two methods are provided — calibration by registering
sensitivity and calibration using an actual load. Perform
calibration through either method.

3-4-1. Calibration by Registering Sensitiviiy
This method of calibration is performed by registering
the rated output of a transducer, This method eliminates
the need for applying an actual load to the transducer.
Suppose that the transducer provides a rated capacity
of 100kg and a rated out of 2.008mV/V, and a load of
100kg (980.7N} is to cause a reading of 980.7 on the
display. Setting procedures are as follows.

(1) Untocking Calibration Prohibit Status
Break open rear panel terminals 19 and 20 (LOCK).
(As shipped, the switch is at the UNLOCK position.}
Set the UNLOCK/LOCK switch to the UNLOCK po-
sition.

{2) Entering Rated Qutput of Transducer

(D Press the key. The key will blink and the
preset rated output will appear on the display.

@ Press the izj key. The highest-place digit will

blink on the display.

@ Input the rated output of the transducer with
four digits.
The decimal point position is fixed. Do not press
the [-] key.
The input value may be changed if required until
the [_] is pressed.

(@ Press the ﬁ key. The preset value which is
to be displayed when the rated load is applied
to the transducer, will appear on the display
with the hightest-place digit blinking.

(® Input the value which is to be displayed when
the rated load is applied to the transducer, using
four digits plus a decimal point.

(® Press theﬁ key. The input calibration parame-
ters will be saved.

{3) Locking Calibration Prohibit Status
Short-circuit rear panel terminals 19 and 20 (LOCK)
to prevent erroneous operation. Then, set the
UNLOCK/LOCK switch to the LOCK position.

L

Caution

+ Since the WGA-710C uses an automatic calibra-
tion adjustment system by intemal calculation,
any values can be entered for calibration param-
eters. However, it is recommended to set so that
a reading for imV/V is lower than 3125. If not, 2
reading may fluctuate by 2 or more digits.

» To short-circuit terminals 19 and 20 (calibration
LOCK) on the terminal board on the rear panei,
use shortest possible wiring. Long wiring can pick
up noise to result in erronecus operation.

~

® @ ® @
To input 2.008mv/NvV

EH-- -0

When using kgf unit
To input 100.0 {kgf

W

I X {ex JRU ey
u f

Ta input a decimal point
When using S! unit
[ Toinput 930.0 0% |

ﬂﬂﬂgﬂ

To input a decimal point

Fe————————-

}
i
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5-6. BCD Data Output, EIA-232-D (RS-232-C) <WGA-710C-12 Series>

The models in this series permit simuitaneous use of
the BCD data output and the EIA-232-D (RS-232-C)
interface. Forthe details, refer totheirrespective items.

5-1. BCD Data Qutput page 30

§-2. ElA-232-D (RS-232-C} paged2 Logic sefection switch

Logic Ela-232-0
0

5-7. BCD Data Qutput, D-A Converter <WGA-710C-14 Series>

The models in this series parmit simultaneous use of

BCD data output and the D-A converter.

For the details, refer to their respective iterns.

5-1. BCD Data Output page 30 Voltage output terminals Zero trimmer

5. ,D-A Converter ge 38 Logic salection switch ?el.:rr;ﬁg;'gmput Gain timmer

\

8]
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5-5-6. Setting Hysteresis

Setting hysteresisisto setan lnsensmve zone for hight/
iow limit comparison.

Generally, ahighlimit comparator output istumed [ON]
when a reading exceeded the high limit, and [OFF]
when a reading went below. By setting 2 hysteresis
Zone, an comparator output is tumed [OFF] when a
reading went further below that zone.

The width of a hysteresis zone is common to htgh/low
limit comparators of the same number.

To set a hysteresis zone, proceed as follows.

(@ Press the (4] key, and the kay lamp will blink, and
the display will present the preset number of the
comparator

@ Press the |:| key, and the number of the preset
comparator will blink.

3 Keyinthe number of a desired comparator.

@ Press the D key, and the comparator nurmber will
then be registered. The display will also present the
preset value, and the top digit will blink.

(® Key in the width of hysteresis zone using a 4-digit
number using a 4-digit number, .

The decimal point will autornatically enter in the
same piace as the registered calibration.

(&) Press the key, and the keyed in hysteresis
width will then be registered.

Inthe same manneras above, register hysteresiszones
to the comparators 1 to 3 respectively,

Caution
* A push of the [OPTION] key lets you monitor the:
number of the selected comparator.
* A push of the [HIGH], {LOW] and [HYSTERESIS]
key lets you menitor the high limitvalue, low limit
- value and hysteresis value in that order.

@ @
Comparator
numbers
0:HOLO SET

1:HIL -]

® ®
Hysterasis wicth
SET
XXX X |
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342, Actual Load Calibration

The actual load calibration i the method of applying
an actual known load to the transducer and entering
a value to be displayed for that load.

Suppose that the transducer provides a rated capacity
of 100kgf (880.7N) and a load of 50kgf (490.3N) is to
cause a reading of 50.0. Setting procedures are as
fallows.

{1) Unlocking Calibration Prohibit Status
Break open rear panel terminals 12 and 20 (LOCK).
Set the UNLOCK/LOCK switch to the UNLOCK
position.

{2) Zero Adjustment
Place the transducer in no load condition. Then
perform the following.

(D Press the @ key. The key will blink.

@ Press the ﬁ key. A reading on the display will
be O

(3) Entering a Value to be Displayed for a Certain
Load
Apply a load of 50kgf (490.3N) to the transducer
and perform E.’f following key operation.
Q) Press the [2] key. The key will blink and the
preset value will appear on the display.

(@ Press the ﬁ key. The highest-place digit will
blink on the display.

(@ Input a value to be displayed for a load of 50kgf,
using four digits plus a decimal point.

@ Press theﬁ key. The input value will be saved.

{4) Locking Calibration Prohibit Status
Short-circuit rear terminals 19 and 20 (LOCK) to
prevent erroneous operation.

Set the UNLOCK/LOCK switch to the LOCK
position.

Caution

» When using the digital zero functionforthe actual
load calibration, set the adding value at "0000".

* To short-circuit terminals 19 and 20 on the ter-
mina board on the rear panel, use shortest pos-
sible wiring. Long wiring can pick up noise to
result in erroneous operation.

[«)§ ©
|
L e

R

o @ O]
To display 50.0

(3| 3 | 1 X | g

To input a decimal point
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3-4-3. TEDS Autornatic Sensitivity Registration
Calibration

Qutline

By connecting the TEDS installed transducer, appropri-

ate sensitivity is automatically registered. From 1 to 4

transducers of the same standard IEEE 1451.4 can be

connected.

Connection
See "2-2 Connecting Transducer”

Operation
There are 3 methods for reading the TEDS information
and automatically registering the sensitivity. The first
method is conducted when the power is tumed ON, the
secor, by panel key operation, and lastly, by receiving
commands from the PC that is connected to the EIA-
232-C port (optional).
(1) Conducting automatic sensitivity registration when
the power is tumed ON
@ The[] key blinks.
@ The [_] key blinks and the display lights out.
® "0" is displayed on the 4th digit of the displayed
value,
@ “0" is displayed on the 3rd digit of the displayed
value,
® The 2nd digit of the displayed value blinks.

V. 9.4
‘L select whether the zero adjustment is au-
tomatically conducted when the power is
tumed ON.
Select whether the TEDS data is automat-
ically read when the power is tumed ON.

® Select whether the TEDS data is automatically
read when the power is tumed ON.

@ Select whether the zero adjustment is automati-
cally read when the power is turned ON.

The set value is registered.

(2) Conducting automatic sensitivity registration by key

operation

By key registration, the TEDS information is arbitrarily

read and the automatic sensitivity registration can be

conducted.

@ The [ key biinks.

@ The [] key blinks and the display lights out.

@ "0" is displayed on the 4th digit of the displayed
value.

@ Conduct the automatic sensitivity registration by
TEDS.

-16 -

®
(“Select whether the TEDS data is automatically read )
when the pawer is tuned ON.
0: No
\_ 1: Yes J

@ ~
(" Selegt whether the zero adiustment is sutomatically
tonductad when the power is tumed ON.
0: No
\ 1: Yes J

1o

Lee
}
Lise®
}
&
{
Llee

5-5-5. Setting Low Limit Values

() Pressthe [imit key, and the key tamp will blink
while the preset low limit value on the comparator
will appear on the display.

(@ Press the ﬁ key, and the number of the preset
comparator will blink.

(@ Key in the desired comparator number. .

@) Pressthe [_] key, and the comparator number will
then be set. The display will also present the preset
limit value white its "+" or "—" sign will blink.

(& Enter a desired four-digit number with a prefix of
"+" or "-". The decimal point will automatically en-
ter in the same place as the registered calibration.

©® Pressthe ] key, and the keyed-in low limit value
will be registered.

In the same manner as above, register the low limit
values on the comparators 0 to 3 respectively.
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(O @ @ ®
Cornparator
numbers
Low SET 0:L0 SET

® ®

Low limit value
SET
o~ xxXXX|~-]

o]




5-5-3. Equivalent Circuit
The input/output circuits are isolated from the mtemal
circuits by the photocoupler.

5-5-4. Setting High Limit Vaues

(D Pressthe limit key, and the key larmp will blink
while the preset high limit value on the comparator
will appear on the display.

@ Press the key, and the number of the preset
comparator will blirtk.

(@ Key in the desired comparator number.

@ Pressthe D key, and the comparator number will
then be set. The display will also present the preset
limit value while its "+" or "-" sign will blink.

(®Enter a desired four-digit number with a prefix of
"+* or "-*. The decimal point will automatically en-
ter in the same place as the registered calibration.

(®Pressthe |:| key, and the keyed-in high limit value
will be registered.

In the same manner as above, register the high limit
values on the carmparators 0 to 3 respectively.

Caudion

COM of the comparator outputs and switchable
inputs are connected to the mainframe's external
signal common.

+12v

Switchable input

Comparator output '

] .
— WGA-TI0C i Outside
QOutput transistor” |
30V MAX
—— Z0mA MAX [:jomput

com

+12v Outside
Py = WGA7I0C 1w

l
; } — ADProx. 1TmA
—["J Input

F CoMm

® @

HIGH

..

o]

® ®

Comparator Number
0 SET

0:H
1:H1 "
2:H2 -

High limit
SET

o~ XXXX|-]

(3) Conducting automatic sensitivity registration through
RS-232C (optional) command
The automatic sensitivity registration can be con-
ducted from the PC via the RS-232C Interface. For
PC connection and commands, see "5-2 EIA-232-
D.Il

{#) Locking Calibration Prohibit Status
Short-circuit reartermlnals 19 and 20 LOCK) 1o
Prevent ermoneous
Set the UNLOCKAOCK sw:tch to the LOCK position,
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When the TEDS is properly read

When the automatic sensitivity registration is
properly conducted, "rd-+" { = The number of
transducers succeeded in reading) appears on the
display. Check whether the number of connected
transducers is comect. -

Or, the measurement error occurs.

Press the f__]" key and the “rd-*" retums to the
original display.

(However, when the TEDS data is read with power
ON, after displaying the "rd-+" for 5 seconds, the
‘rd-+" is automatically released.}

When the alarm message "E-03" is displayed.

Due to the following causes, when conducting

the automatic sensitivity registration, the alarm

message "E-03" may be displayed. At this time,
the automatic sensitivity registration is not con-
ducted.

Press the ﬁ key to release the alarm message.

The WGA-710C operates with the preset value

registered before starting the automatic sensitivity

registration.

* TEDS signal line is incorrectly connected.

See "2-2 Connecting Transducer" and check
whether the connection is correct.

* The number of the connected transducers is in-
correct,

Check the number of connected transducers is
1t04.

* Cable is exceedingly long.

When the cable length exceeds 30 m, the TEDS
function may not properly operate.

Pay attention when using the transducer with
the extension cable connected.

» TEDS incompatible transducer is connected.
Without using the automatic sensttivity registra-
tion function, conduct the sensitivity regisiration
calibration or actual load calibration.

* Short-circuited between the rear panel terminals
19 and 20 (LOCK}

Check whether the rear panel terminals 19 and
20 {LOCK) are released.




4. Settings for basic functions

4-1. High/L.ow Limit-refered Comparison

The WGA-710C provides a func-

A Rel Indicator Lamps
tion to compare a reading with | Comparison Results - _e ol —- P
highflow limits. The result of com- High Limit | Low Limit | HIGH LOW
parison is sent to appropriate ter- | Power QFF OFF OFF OFF OFF
minals on the rear panel whiie it Reading = High limit ON OFE ON OFF
is indicated by HIGH and LOW 19 = e
lamp status on the front panel as Reading < High limit OFF OFF OFF OFF
shown at right. Reading > Low limit OFF OFF OFF OFF
High limit should be higher than low limit. | Reading = Low limit OFF ON OFF ON
The status of internal relays is as shown at the right.
High-limit  OFF condition ON cendition
Flé?ay‘m |—"|E] ﬂ
5 L5
: 0
' Lowelimit OFF condition ON condition

Relay

1-l|_!\~ﬂ'l
!

~ Caution
* These relays should be used within the rating of 250V

-
» Typical Connections between High/Low Limit

relays and the load should be laid separately from the 1

ac, 0.5A with the resistance load. Application of a Relay and Load .
voitage or current exceeding the rating shortens their ~—Inside |Outsidg—wy _ Spark Killer
service life as well as causing troubles. Especially, a WEATIOC | \* i, AG Power
short-circuit current shall not be applied to these ;E | Suply
mlays. _‘- Moulrﬁ;sgam Killer as

« To minimize noise effect, mount a spark killer or the : neaest possible to the load.
like onto the load to which these relays are connected, Spark Kifler s

; -1+ Diode 184003
= No shield cable is required but wiring between these — orthellke DG Power

i ,—N——I Supply
v
T {oed] @

power line or a line containing much noise. !

Mount the dicde as nearest
as pussible to the load.

* Shizuki spark killer SK50Y104R120 is recommended.
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5-5, 8-step Comparator <WGA-710C-6 Series>

The8-step comparatorworks on 4 sets of high and low
limits.

Theresults of comparison are given by 8 open collector
outputs and also by 2 high and low relay outputs.

5-5-1. Descimptions of Parts

5-5-2, Switching the High/low Limit Relays
The high/low fimit relays on the mainframe put out the
working result on the high/tow limits selected.

The high/low limit lamps, provided on the front panel,
indicate the output status of the high/low limit relays.

{1) Input terminals v.s. high/low relays

The indication of *1" means that the input terminal is
short-circuited to the COM terminal; and the indication
of "0" means the input terminal is open.

(2) Confirmation of the switched-on input terminal
Switch the cption key, and the indication of "0", "2" or
*3" will appear for 12 seconds.
Caution
» The comparison conditions and hysteresis opera-
tion are same as [4-1. High/Low Limits Compari-
son Functions]. Refer to it for details.

HO HT HZ HILO LY L2L2 SOMA B GOM

Comparator output terminals.

High limit comparator outputs, HO to H3; and low limit
comparator outputs, LOto L3. .

All of these are open collector outputs.

Switchable input terminals.
To switch over the high/low limit relay to the other, the
terminal A or B is short-circuited to the COM terminal.

Switchable High Limit | Low Limit | Indication
Input Terminals | Relay Relay of
Switched
A B Input
0 o Ho Lo 0
a 1 H1 11 1
1 o H2 L2 2
1 1 H3 L3 3
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5-4-2. How to Take out Voltage Output Signals

Connect the external instrument to voltage cutput ter
minals (+) and {—).

5-4-3. How to Take out Current Output Signals
Connect the external instrument to current output
terminals (+) and (-). The input resistance of the
external instrument should be lower than 350%.

- 54-4, Use of CAL Biitton

If it is difficuit to apply to the transducer a lcad
equivalent to a full-scale value, use the GAL button
for gain adjustment. Press the CAL button to cause
a signal which simulates an input of 3m\iV. Then, con-
duct gain adjustment so that the output voltage
becomes a value calculated based on the full scale.

Example: To adjust gain so that an input of 500kgf
(4903N) causes an output of 10V, with the
transducer of which the rated capacity is
1000kgf (3807N) and rated outprt, 253mviv.

WGA-710C Ingide ~— E ~+ Outside

SIG__17
(+) : +
Voltage lj : Extemal
E -t._ GND  of 24 min.
i
3
WGA-710C Inslde =i~ Outside
]
1
! -
(Y
o,
Curent ] P instrament
1 U
T~ withaload
resistance
i L GND of 3508 max.
; ‘
)
WGA-710C

{1) Place the transducer in no load condition. Then
adjust the coarse zero control and fine zero trim-
mer so that the voltage output becomes OV.

(2} While pressing the CAL button, adjust gain so that
the voltage output becomes:

10V + (%%'.%%%% X 253 [TVIV]) = 7.905[V]

~ Caution

* The voltage output is fully linked with the current
output. So calibration of the voitage output at 0
to 10V automatically sets the current output at a
range of 4mA to 20mA. They cannot be adjusted
individually.

* The analog conditioner outputs a signal propor-
tionate to the output of the transducer, The signal
does not coincide with a reading which is digital-

\_Iy processed through digital zeroing, eic.

)
» Do not apply an external voltage to the analog

conditioner. Or othenwise, it will be damaged.

+ Do not short voltage output ferminals for over one
hour. Or otherwise, troubles may results.

* The non-isolated analog signal conditioner is nat
isclated from the mainframe's internal circuit. To
connect it with an external instrument, used a
shield cable shorterthan 3m. Alonger cable is apt
to be affected by noise.
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4-1-1. Setting High/Low Limits
(1) High Limit

@ Press the(7] key. The key will blink and the pre-
set high limit will appear on the display.

@ Press the ] key. The plus or minus sign pre- o @ @ ®
fixed to the high limit will blink.

H SET
@ First input the plus or minus sign, then input e _
a desired high timit with four digits. A decimal _' i XXXX
paint is automatically put at the same position 0]
as on the preset calibration value. High Limit
@ Press the ] key. The input high limit will be '
saved.
{2} Low Limit

() Press the key. The key will blink and the pre-
set low limit will appear on the display.

@ Press the ﬁ key. The plus or minus sign pre- @ @ @ ®
fixed to the low limit will blink.

14 seT
(@ First input the plus or minus sign, then input o SET
a desired low fimit with four digits. A decimal g o XXX X |~
point is automatically put at the same position ﬂ
as on the preset calibration value. : Law Limit
@ Press the E]key. The input low limit will be
saved.

4-1-2. Setting Hysteresis Width as Insensible Zone
The WGA-710C has a function to provide an insensible
zone for comparison of a reading with highflow limits.
Take the high limit for instance. Usually, the
WGA-710C outputs the HIGH LIMIT signat when a

reading exceeds the preset high [imit, and stops

outputting when a reading retums just below the high
limit. The hysteresis function permits the operator to
set a hysteresis widih for such the effect that the
WGA-710C stops outputting when a reading falls
further by a set hysteresis width below the high limit.

(D Press thelﬁ key. The key will blink and the pre-
set hysteresis width will appear on the dispiay.

@ Press the[" ] key. The highest-place digit of the @® @ ‘ @ @
hysteresis width will blink.

SET
@ Input a desired hysteresis width with four digits. M=
A decimal point is automatically put at the "'“" XX XX _’
same position as on the preset calibration
value.

@) Press the[ﬁ key. The input hysteresis width will
be saved.

Hysteresis Width
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Operation Timing in Comparison of Readings with High/Low Limits

High bimith - « - c o oo oo

Reading

Histeresis Width
(Insensible Zone)

Lowlimiip=vr=rfmd e e e e e e -
+
.0
-1 Til'ﬂ'é
High Limit
le
Relay OFF Relay ON ! Relay OFF
Lamp OFF Lamp ON Lamp OFF
Low Limit !- '
Relay ON ! Relay OFF ' Relay ON
Lamp ON Lamp OFF tamp ON
—20-

5-4. Non-isolated Analog Signal Conditioner (WGA-710C-3)
Isolated Analog Signal Conxlitioner (WGA-710C-5)

The analog conditioner is equipped with zero balance
and gain adjusting functions.

It provides avoltage output of +10V max. and a current
output in a range of 4 to 20mA.

5-44. Parts Identification

(1) Voltage Output Terminals
(@ Current Quiput Terminals
(@ Coarse Zerd CONIOl.....vuecaceserrerereresaseesaerassssnens

(@ Fine Zero THMMIET ....ccoviecrmmeeisissssssssesssssssssssanssess

(B) GaIN THMMEE 1errer e rcrimseeemeessssssesssmensms sesnsnssesseseasenss

(B) CAL BULOM .emrencrmecrernssmsssressnrrsresasssnsosssanssssss smmsanses

Caution :
When delivered from the factory, voltage and cur-
rent outputs are so adjusted that an input of
2mViV causes a full-scale output of 10V and
20maA, respectively.

When adjusting them, use the voltmeter and am-
meter of which the accuracy is 1/10,000.

ZERC
FINE GAIN

To\TRIMMER
0 F g4 @ © ©

et

SIGNAL CONDITIONERY {43 (=) 0+ tmt
® ® @ @

Place the transducer in no load condition, then adjust
this 16-position control so that a voitage at output ter-
minals is minimum. An adjustable range is £2.5mViV.
Adjust this trimmer so that the voltage which remains
despite the adjustment of the coarse zero control

becomes zero (0V). An adjustable range is approx..
*0.3mV/V at the input.

Apply to the transducer a load which is to cause a
reading of the full scale value. Then adjust this trimmer
so that a voltage at voitage output terminals (1) becomes

+10V. An adjustable range is 1 1o 3.0mV/V.

The current output has been so adjusted at the factory

that it is in a range of 4 to 20mA when the voltage out-

put is calibrated at a range of 0 to +10V. if the current

output is mainly used, adjust control @ and trimmers

@ and (® while monitoring the current given at current

output terminals @.

Applies a signal simulating an input of 1mv/V. The

calibration signal has no relation with any digital reading.
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5-3-2. How to Take out Voltage Output Signals

Connect an external instrument to voltage output ter
minals (+) and (—).

5-3-3. How to Take out Current Output Signals
Connect an external instrument to current output ter-
minals {+) and (—). The input resistance of the exter-
nal instrument should be lower than 3500.

~ Caution

WGA-710C Inside -—i—— Outsice

P
Voltage 7 Externat
Instrument
IL;«L H - wit? Ia Toad
1 resislance
‘: GND of 2k min.
1
1

WGA-T10G Inside -+—i—=- Qutside

‘

oS

r
: +
7 i External
Current H Instrument
(=) v - with a ioad
L resistance
of 350! max,

GND

1
1
]
1
I
I

* The voitage output is fully linked with the cur
rent output. So calibration of the wltage out-
put at 0 to 10V automatically sets the current
output at a range of 4mA to 20mA. They can-
not be adjusted individually.

* The basic resolution of the D/A converter is
13296, So the voltage output changes by ap-

proximately 3mV (10V/3296) and the current out-
put changes by approximately SuA [(20-4mAY
3206].

* Do not apply an external voltage to these ter
‘minals. Or otherwise, they may be damaged.
* Do not short voltage output terminals for over
one hour. Or octherwise, troubles will result.

5-3-4. Defining a Desired Digital Value for Full
Scale Value

Take the following steps to define a desired digital
value for the full-scale value. The DfA converter witl
output the full-scale value {10V or 20mA) when the
digital indication on the display reaches the set
digital value. If “0000" Is defined for the full-scale
value or if calibration is performed, the reading which
is to correspond to a maximum output of the trans-
ducer or which is set by aciugl load calibration (the
value monitored with the [z] key) is the fuil-scale
value of the DIA converter.

(@) Press the @ key. The key will blink and a preset
full-scale value will appear on the display.

(@ Press theﬁ key. The highest-place digit will blink
on the display.
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(® Input a desired full-scale value with four digits.
(@ A decimal point will be autornatically put at the
same position as on the present calibration value.

(® Press the f] key. The input full-scale value will be
saved.

® o @ ®

OPTIN SET SET

)~ — xxxx{—-J

Full Scale Value

4.2, HOLD Function

HOLD modes may be roughly classified into two
modes. One is to hold a reading obtained at some
optional time point until aborted by a key operation.
The other is to hold the most recent peak value which
may be automatically replaced with a succeeding
higher peak value. These two modes can be used in
combination.

4-2. Selecting a HOLD Mode
Select one from five HOLD modes through the
following key operation.
@ With the UNLOCK/LOCK set to the UNLOCK
position, press the (9] key. Then perform the
following key operation within 12 seconds.

(2 Press the f] key. The [g] key will biink and the
preset mode number will blink ¢on the display.

(3 Input a desired mode number.

@ Press the [f] key. The input mode number wiil
be saved.

If mode 4 “Time-specified Peak HOLD" is selected, the
preset ime period the WGA-710C is to keep a peak
value which may be replaced with a succeeding higher
peak value, will appear con the display. Perform the
following key operation to set a new desired time
period.
(® Input a desired time period with four digits in
arange of 00.01 to 99.99 seconds. The position
of a decimal point is fixed.

® Press theﬁ key. The input time period will be
saved. - ‘

4-2:2. Mode 1 “Optional Point HOLD"
in the Optional Peint HOLD maode, the operator can
let the display keep a reading at some specific time
point by either of the following two ways.

{1) Activation b}L Front Panel Kay Operation
@ Press the [9] key. A reading at that time point

will be kept on the display. At the same time
the HOLD lamp will keep blinking.

(@ Press the [g] key once more, The HOLD lamp
will fade out and a cument reading will be
sequantially displayed.

~ Caution ~

* Be sure to setect “0” in HOLD mode selection
unless any HOLD mode is used.

» The HOLD function can be activated by either
front key operation or external signals {T/H and
TIV) applied to rear panel terminals. For front
‘key operation, break open terminals 7 and 9 for
the external T/H signal as well as terminals 7
and 10 for the external TIM signal. Also take care
not to press the[8] key when the HOLD function
is s0 set as to be activated by an external signal. J

@ ® @ @
Mode No.
LN g:?'gnal Point HOLD =
: { I
""‘ 2 Peak HOLD —'
3: Area-specified Peak HOLD
N 4: Time-specified Peak HOLD

® @ o © ® ®
HGLD SET HYS SET SET
E-O-E-0- xxxx{-1

Peak HOLD Time

Timing in Optional Peint HOLD Mode activated by front key operation

— fimading
— Signals from transcucer

HOLD
ey inpm——“j‘*‘"

10

HOLD Lumyp

Blinks.

..




{2) Activation by External Signal
(@ Short-circuit rear panel terminals 7 and 9 (T/H).
A reading at that time wiil be kept on the
display. At the same time the front panel HOLD
famp will blink. ’ ’

(2) Break open terminals 7 and 9 (T/H). The HOLD
lamp will fade out and a current reading will be
sequentiafly displayed.

4-2-3. Mode 2 “Peak HOLD”

In the Peak HOLD mode, the most recent peak value
is kept on the display. The peak value is a maximum
value in the positive direction even for the negative
area,

(1} Activation b_y, Front Panel Key Operation
(@ Press the(3] key. The HOLD lamp will illuminate
and the display will keep the most recent peak
value which may be replaced with a succeeding
higher value.

@ Press the @ key once more. The HOLD lamp
will fade out and the Peak HOLD mode will be
aborted. Thereafter, a current reading will be se-
quentiafly dispiayed.

(2) Activation by External Signal
(1) Short-circuit rear panel terminals 7 and 9(T/H).
The HOLD lamp will illuminate and the display
will keep the most recent peak value which
may be replaced with a succeeding peak value.

(2) Break open terminals 7 and 9 (T/H). The HOLD
lamp will fade out and the Peak HOLD mode
will be aborted. Thereafter, a current reading will
be sequentially displayed.

Timing in Optional Point HOLD Mode activated by external signal

— Reading Lh L
— Signals from tranaducer

5-3. D-A Converter (WGA-710C-4 Series)

Two instruments permit the operator to obtain analog
signats —theisolated analog signal conditicner and the
D-A converter. The table below shows a comparison
between the two. Use either instrument fo obtain

HOED mode is
Bxernat Signal TH Ope) ] é:ﬁm"ﬁm Soorted
Short
Minkhum 100ms:
HOLD Lamp By

Timing in Peak HOLD Mode activated by front key operation

analog signals.
D-A Converter Insulated Analog Conditioner Analog Conditioner
(WGA-710C-4) - (WGA-710C-5) (WGA-710C-3)
Signal Converts readingsinto analogsig- | Amplifies transducer signals di- | Amplifiestransducersignalsdirectly.
source nals. Enables such functions as { rectly.
digital zero, HOLD, and smooth-
ing.
Response | Sampling rate: approx. 15 times/ | Frequency response range: DC-5kH | Frequency response range:
second. Is inferior to the analog DG~10KHZ
conditioner in response capabil-
Output Achievable using the keys on the | Zero balancing range: 22.5mVV | Zero halancing range: £2.5mViV
adjustment | front panel. Gain adjusting range: 1.0~3.9mV/V | Gain adjusting range: 0.5-3.0mVN
signals can be adjusted to 10V, us- | signals can be adjusted to 10V.
ing the trimmer on the rear pane!
Qutput Voltage output: 0~10V Voltage output: £10V Voltage output: +10V
format " Current output: 4~20mA Current output: 4~20mA (corre- | Current output: 4~20mA (corre-
(corresponds to 0~10V) spondsto 0~10V) | sponds to 0~10V}
Is isolated from the mainframe | Is isolated from the mainframe cir- | |s isolated from the mainframe cir-
circuik. Is free from external noise. | cuit. Prevents conduction of exter- | cuit. Is apt to be affected more by
nal noise. external noise than D-A converter.

Timing in Peak HOLD Mode activated by extemnal signal
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The D/A converter permits the operator to obtain
analog signals linked with digital readings on the
dispiay. A maximumn range of voltage output is 0 to
10V, and a maximum range of current output is 4 to
20mA. Voltage and cument outputs are electrically
isolated from the internal circuit.

5-31. Parts identification

(1) Voltage Output Terminals

(® Current Output Terminals

(3 Zero Trimmer

(@) GaiN THMINEL....ccv e rveesreesmrmims s ssssssmssnssrs smssraseaseasras

O )

D/A CONVERTER B

The gain trimmer has been adjusted when delivered from
the factory. Usually, it need not be adjusted by the
operator.

These zero and gain trimmers allow adjustment in a
range of £10% (x1V).

-0~




(9) Sample program

& Sample program
'**‘.-"l“t"”tl!tt"'.'ttl“’“‘“..!S**tt.ts".‘tt!t"*!””'3“&"&"’
tx */
‘% #s% SAHPLE PROGRAM for WGA-T18C on IBM-PC =32 =/
‘e =/
‘e Execution of a request command in Node 1 =/
‘s L 73
‘e RS5-232-C Conditionat w}
‘e Protoooel : free run =/
‘e Data format i ASCIT =/
‘e Character length : T bits =/
‘e Parity t 0dd */
"x : Stop bit : 1 bit */
' Boad rate t 4809 bps =/
tx Language t QuickBASIC V4.5 i =/
* . or YiaualBASIC f
‘w R LY
TE Function * Sample Prozram for WGA-719C on IBN-PC &/
"= Filename t HGASHPO2. BAS ./
e’ =/
Te KYOWA ELECTRONIC INSTRUMENTS CO.,LTD. s/
L 3 ./

'.t"t¥t‘"““"‘“S"‘l.""”'88’".Qllt‘l‘*ll.*"‘t*t".‘".l‘ll'l,ill‘t/

CLOSE

CLS

TRE$ = CHR$(13) * Ternination code
GOSUB Open. RS ' R§-232-C line QOpening
TRD$ = "MOD 1": GOSUB Trnsfr * Betiing "NOD1®

CLDSE 1 ' R§-232-C Line Cloming
MainLoop!

INPUT “COMMAND WORD": COMND$
GOSUB Open. RS
TRD$ =« COMND$: GOSUB Trnsfr

Input Command
R5-232-C Line Opening
Command Sending

GDSUB DATAREAD Read Data
CLOSE #1 RS-232-C Line Closing
GOT® Mainloop Loop

Trnafr:
PRINT #1, TRD$ + TRMS: ' Command Sending
RETURN

DATAREAD:

IF LOC(1) <> @ THEN CLOSE #1: GOSUB Open.RS * Omit "LF"
LINE INPUT #1, TRNSDATAS

PRINT TRNSDATAS$ * Bisplarying Data
RETURN
Open. RS
OPEN "COM1:4809,0,7.1,BIN, C58,DS8" FOR RANDOM AS 1
NC = 2608: GOSUB Wt ' Waiting
RETURN
Ht:
FOR 1 = 8 TO WG: NEXT I '’ Waiting leep
RETURN
END
Caution * Scresn dispiay at the time of execution of this sample
This sample program is for QuickBASIC (v4.5) program )
and its operability has been verified on IBM-PC \?\gfgggg“’ WORD? SGT A+2000
and its equwaler.mfc. This does not, however, GOMMAND WORD? GDT
guarantee operability on other computers. RA+02994
Touse a computer providing a fas'Eer calculation COMMAND WORD? GST
speed, increase the number of Variable fwcl. RB 100000
COMMAND WORD?

IBM PC is a registered trademark of internatéonal Business Machines Corporation.
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4-2-4. Mode 3 “Area-specified Peak HOLD”

In this mode, the first press of the key lets the
display keep the most recent peak value which may
be sequentially replaced with a succeeding higher
value. The second press of the key lets the current
highest peak value be fixed on the display.

(1) Activation by Front Panel Key Operation
@ Press the 8] key. The HOLD lamp will iltuminate
and the display will keep the most recent peak
value which may be sequentially replaced with
a succeeding higher peak value.

@ Press the@ key once more. The current peak
value on the display at that time will be kept
fixed and the HOLD lamp will blink as with the
Opticnal Point HOLD mode.

@ Press the [';j key once more. The HOLD lamp
will fade out and the HOLD mode will be
aborted. Thereafter, a current reading will be se-
quentially displayed.

{2) Activation by External Signal

(D Short-circuit rear panel terminals 7 and 10
{H/M). The HOLD lamp will iluminate and the
display will keep the most recent peak value
which may be sequentially replaced with a
succeeding higher peak value.

@ Break open terminals 7 and 10 (H/M). The cur-
rent peak value on the display at that time will
be kept fixed and the HOLD lamp will blink.

(3 Short-circuit terminals 7 and 9 {T/H). The HOLD
lamp will fade out and the HOLD mode will be
aborted. Thereafter, a current reading will be
sequentially displayed.

Timing in Area-specified Peak HOLD Mode activated by key opecation

:suullfmnlnmduur
m:;uknuwch
HOLD ™e raading Is HOLD mods ta
(S voa L | B e | 1225
prosa. - |
HOLO [Tuminates, Blinlq.‘____]

Tima Time pariod e peak reading mode
Exiecnal Signas Ilhopoak.rndk\g I kot Tiva o e Glaptay. - | oo
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4-2'5. Mode 5 “Time-specified Peak HOLD”

In this mode, the display keeps the most recent peak
value which may be sequentially replaced with a
succeeding higher value in the preset time period.
After then, the reading on the display at that time point
is kept fixed as the highest peak during that time
pericd.

(1) Activation by Front Panel Key Operation
@ Press the[9]key.The HOLD lamp will illuminate
and the display will keep the most recent peak
value which may be sequentialiy replaced with
a succeeding higher peak value in the specified
time period.

(@ When the specified time period has elapsed,
the HOLD lamp will blink and the current
reading, that is, the highest peak during the
specified time period, will be kept fixed on the
display.

® Press the [3] key. The HOLD lamp will fade out
and the HOLD mode will be aborted. Thereafter,
a current reading will be sequentially displayed.

{2) Activation by External Signa!

(1 Short-circuit rear panel terminals 7 and 10
(H/M). The HOLD lamp will illuminate and the
display will keep the most recent peak value
which may be sequentially replaced with a
succeeding higher peak value in the specified
time period.

(@ When the specified time period has elapsed,
the HOLD lamp will blink and the current
reading on the display, that is, the highest peak
during that time period will be kept fixed on the
display.

@ Short-circuit terminals 7 and 9 (T7H). The HOLD
famp will fade out and the HOLD mode will be
aborted. Thereafter, a current reading will be
sequentially displayed.

~ Caution -
If the power fails during operation in any of HOLD
modes, the reading on the display is lost.

If terminals 7 and 9 (T/H) or 7 and 10 {H/M) are kept
as shorted during power failure, the display keeps
an unstable reading when the power is recovered.
So, break open these terminals once in an event
of power failure.

Timing in Time-specified Peak HOLD Mode activated by key operation

—— Faading
- Signals trom lransduces
ROLD !
key input
&y |
Tima paciod e pa&k | mafing Is ket fi
Internal Timar — mading i kept until a aborted.
Tighar ona comes.
HOLD Lamp— Higeninates, links.

T‘gnlnP in Time-specified Peak HOLD Mode activated by external
signa

Z Signais trom
External Signal
HM Cgan Tiena
Shott T pariod | Tume parod the peak | HOLD mode is
Jthe peakneading | i3 kept fhad abocled.
Internal Tkmar : w‘w“:' x
Extarnal Signat ] ! l
T Opan -
Shost S
HOLDLame =7 1y roates. ks, |

Y.

(8) Sample program
* Sample prgram NEC PC-8801

10 L L YT L T T PP PR TP T s P ey
20

30 SAMPLE PROGRAM

40

Execution of a request command in Mode 1

L]
)
50 '
50 ' Set EIA-232-D (RS-232-C) as follows
70 ' Character length: 7 bits
80 Parity: Odd
100 ' Stop bit: 1 bit
110 Baud rate: 4800
120 '
130 TERRE R R R R R R R R R R R R AR AR R R R R R R AR TR R IR EF R F TR
140 '
150 SCREEN 3:CLS 3
160 CONSQLE 0,25,0
170 °
180 OPEN “COM:071" AS #1 ' Line opening
180 D$="MOD 1"+CHRS (&HD)
200 PRINT #1,Ds$; * Setting Mode t
210 FOR I=1 TO 8000:NEXT I ' Waiting

2290 IF LOC({1)=0 THEN 240

230 ps=INPUTS(LOC(1),#1)

240 CLOSE #1

250 °

260 INPUT "Input Request Command"; COMNDS
270 OPEN "COM:Q71" AS #1

280 PRINT #1,COMNDS+CHRS{&HD);
280 FOR I=1 TO 8000:NEXT I

* Checking to find if or not buffer data exist
' Reading dummy and clearing buffer
' Line closing

" Line opening
* Setting Request Command
"'Waiting

300 IF LOC{1)=0 THEN CLOSE #1:G0TO 260 'Checking tofind if or not buffer data exist

310 D$=INPUTS(LOC(1),#1)
320 PRINT D3
330 CLOSE #1

340
350 BEEP
350 GOTO 280
370 END
- Caution

This sample program is for the N-88 Japanese\
language BASIC {86} (MS-DOS version) and has
been verified on the NEC PC-9801 and its equiva-
lent. This doesnot, however, guarantees operation
on cther computers.

To use a computer providing a faster calculation
speed, increase the number of [8000] in the 210th

and 290th lines.

\- /

* Displaying input data
* Line closing

» Screen display at the time of execution of this sample
program
COMMAND WORD? SGT A+2000
WA+ 0200

COMMAND WORD? GDT
RA+ 02994

COMMAND WORD? GST
RB 100000

COMMAND WORD?
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(6) Request to Set High/Low Limits, then Send Them Back

Command: | W | 4" /8 [« [*+*T® | @[ @ ]| @ | CR | or

|"3"["G"['T"ISP["A'/"B"l“i"l®|®|©!_@|cn|

TansferData: | "W" | “A" / B" [+ [sP [0 | ® | ® | @ | @ | GR | LF |

“A™ High Limit
“8™ Low Limit

Partion of @) to @ is a set valug,
which does not include a decimal point.

{7 Réquest to automatic sensitivity registration by TEDS

Command: IE‘ | " , D"

CR |

*1 is the number of correctly read TEDSs

‘Transfer Data: When the TEDS is properly read I;-,m

" I n_n ™ l CR | LF I

When the TEDS is improperly read l "E"

"o

'3 [cr [ LF ]

(8) If a command is not recognized

If a command through this interface is not recognized,
the character string is sent back in a format shown
at the right.

Note -
S8 CR and LF in inputfoutput formats corre-
spond to “20) “OD" and “@A" of ASCI codes,
respectively.

[w ]

IEEERER

-

[
Unrecognizable Command

—-36-

4-3. Smoothing Function -

The smoothing function allows the operator to
stabilize a reading when the signal from the
transducer fluctuates. There are three ways of smooth-
ing~—(1) Minimum scale, (2} Digital filter, and (3} Zero
tracking.

A minimurn scale is the minimum units by which a
reading is varied, and signals fluctuating within the
scale does not affect a reading,

A digital filter averages signals from the transducer
to stabilize a reading. The greater the number of
maoving average times, the higher the stabilization
effect but the slower the response time becomes.

The zero tracking function is to automatically correct
the zero point which delicately drifts. This function is
useful to minimize a measuring error caused by not
only zero drift on the transducer and amplifier but also
zero drift due to dust depaosits on the subject site, In
the zero tracking, zero drift below a certain level is
automatically comected in a certain time period.
Several combinations of level (band) and time (delay)
are available for selection. :

4-31. Selecting Smoothing Parameters

Perform the following key operation to select
smoothing parameters.

@ Press the [5] key. The key will blink and preset
numbers for minimurn scale, digital filter and
zero tracking will appear on the display.

X. X. X
1 —[Zero Tracking
Digital Filter
Minimum scale

(@ Press the[ﬂ key. The number for the preselect-
ed minimum scale will blink.

(® Select a desired minimum scale by inputting
the number.

(@ Select the type of a desired digital filter by
inputting the number,

® Select a desired set of zero tracking parameters
by inputting the number.

® Press the [ﬁ key. Selections thus input will be
saved.

— Caution -~

» Zero tracking is not suitable for use in measure-
ment of slowly changing physical variables. In
such the case, input "0” {(none) when selecting
a set of zero fracking parameters.

» The zero peint, which is automaticatly comectad
through zero tracking, is ¢leared when setting
for the smoothing function is made anew or
when the power fails. When restarting measur-
ement, use the digital zero function described
in 33.

\. J
Zaro Tracking Operation
(+iount T
T BAND
(=)gount |
0
DELAY
® @ @
[ Minimum Scale h
Selection No.
0: 1
1 2
SMOGTH  SET i 13
-0 &2 -
& 50
6 100
7. 200
8: 500
9: 1000 i
®
Dlgital Filter Selection No.
0: None
1: 4 averaging times
2 5 averaging times
3: 16 averaging times -
4: 32 averaging times
5: 48 averaging times
B6: 64 averaging times
. ®
[ Zero Tracking Parameter Selection No,
& None :
1: To zero a change within =1 count for 20 seconds,
2 To zem a change within %1 count for 10 seconds. SET

3: To zero a change within =1 count for 5 seconds.
— | 4 To zero a change within =2 counts for 20 saconds, § — g
& To zeo a change within £2 counts for 10 seconds.
6: To zero a change within =2 counts for 5 seconds.
7: To zerq a change within +5 counts for 20 seconds.

8: To zero a change within +5 counts for 10 seconds.
9: To zero & change within =5 eounts for § seconds. J
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4-4, Adding (Shift) Function

The adding {shift) function permits the operator to add
a known plus or minus value, such as a tare weight,
to an original measured value so as to obtain a targst
reading on the display.

4-44, Setting an Adding Value
Perform the following key operation to save an adding
value, e.g. a known tare weight, to a reading.
@ Press the [g] key. The key will blink and the
preset adding value will appear on the display.

() Press the ﬁ key. The plus or minus sign pre-
fixed fo the preset adding vaiue will blink.

(3 First select the plus or minus sign, then input
a desired adding value with four digits. A
decimal point will be automatically put at the
same position as on the calibration value.

@ Press the'["_'l key. The input adding value will be
saved.

4-5. Monitor Function

The monitor function allows the operator to check
prevailing setting conditions. By writing down the
setting conditions, for example, the operator can
substitute an equivalent input calibration for an actual
load calibration at the time of replacing the trans-
ducer. In the monitor meode, each key-switch calis a
_setting condition as follows.

Monitored ltem

High limit

Low limit

Hysteresis width {insensible zone)

Minimum scale, digital fiiter setting and
zero tracking parameters in numbers

Adgding (shift) value

Input equivalent calibration value in mv/vV

Actual load calibration value

Full-scale value of A/D converter provided
for models in WGA-710C-4 series

B (S @ (e §

Output from the transducer in mV/V. This
is not available if the WGA-710C is in any
of HOLD modes.

g

Caution

* An entered value with a negative sign prefixed is
subtracted from a current reading.

» Activation of the digital zero function after setting
an adding value displays that set value.

Q - @

©
®

14 ser
~l o - xxxx|—-]

&3
|
Lle

Adding Value

~ Caution

= After adjustment or setting is complets, set the
UNLOCKILOCK switch to the LOCK position.
This makes the ] key invalid, thereby prevent-
ing erroneous setting through careless key
operation. The monitor function is etfective
under this condition where the UNLOCK/LOCK
switch is set in the LOCK position.

*When a key is pressed, the comesponding
setting value is displayed for approximateiy 12
seconds. After then, the display returns to the
ordinary measuring mode.

If the ordinary measuring mode is desired
before 12 seconds, press the [+] key.

= The key, which is pressed to monitor a setting
value, blinks. )

* Setting values are saved in the nonvolatile
memory and backed against power failure.

~

-/
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5-2.7. Mode 1 Operation
{1) To select Mode 1

When the Interface is set at mode 1, it waits for a re-
quest command, When a request command is given,
the data requested by the command is sent only one
time via the interface. Request commands are
available in five different types.

(2) Request to Send a Reading

M ]imjer|
or

M [0~ j“p "} sp [ 1" ] cr |

* Request to send a reading

= Request to send status data

+ High/low limit setting command

+ Request to send high/low limits

» Request to set high/low limits, then send them back

Command: I “R*

“a“JcrR] oo [ | D] T |cr|

TensterData: [ "R | A" |“+" [ s | @ | @ [ @ | @ | ® | R [ LF §

Portlon of (3) to (® is in the same format as with mode 0.

(3) Request fo Send Status Data

Command: [ “R" 18" [CR | or [ 6" [ "¢ | "T" | CR |

TmnsferData:l“R""B‘i@'@!@L@!@'@lCRILFI

Portion of @ to @ is in the same format as with mode 0.

(4) High/Low Limit Setting Command

Command: [ "W ]-aA" /B [sP |[*+" | @ | @ [@ | @ [ cr |or

Ol Il il o I N R

“ransfer Data: None

Portion of (D to @) is a set value,

which does not include a decimal point.
“A": High Limit
“B" Low Limit

(5) Request to Send High/Low Limits

Command: I W ] AT SR | CRJ or

=

‘e [T s | a8 |CcrR}

TransferData:r‘W"l"A"/"B"]‘i"|SF‘I“O" | @ [ @ l 4] I @ ] CR | LF|

“A": High Limit
“B" Low Limit

Portion of (D to (3) is a set valus,
which does not include a decimal point.
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5-2-5, Mode Setting

The following two modes are available.

* Made 0: Thismodetransmits readings onthedisplay
and status signals.

* Mode 1: This mode transmits one time only the data
requested byarequest command. Themode
also enables to write orread high/low fimits.

5-2-6. Mode 0 Operation
(1) To select Mode 0

When mode 0 is sslected, a set of a reading and status
data is sequentially transfetred to the external instru-
ment.

In the string shown at the right, places of M to & are
for a reading including a decimal point. If no decimal
point is included, the highest-place digit ) is "0
In places of <> to €, “1” or “0” will be put to indi-
cate the status of the instrument. The table at the
right shows the status “1” in these places indicates.

The MD is “0” when a fluctuation of reading for 5
seconds is jower than +1 count, and becomes “1”
when a fluctuation exceeds +1 count. If zero track-
ing is made effective, the MD is “0” when a fluctua-
tion in the preset zero tracking time pericd is lower
than the preset countfs, and becomes “1" when a fluc-
tuation exceeds the countis.

Commad:

LMo ] on |

or

{ ™ [ 0" | "D" | SPV | 0" | cr |

Transfer Data:

Lrialsisclojeolo]o[o [cr]F]

L sl [O[D[RDD[S[STR]F]

[FIx[=I#[o]oo ] e []F]

FIEF OB Rl S Rr]

Data transmission format

Place -Name Status “1” in the place indicates

HI High-limit relay is in operation.
LO Low-imit relay is in operation.

HOLD | HOLD or PEAK HOLD mode is in
operation.

ZT Zerc tracking is in operation.

ALM |The alarm is activated to indicate
overflow or other abnormal status. _

MD | Reading is not stabilized.

© & 669
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4.6. Self-check Function

The self-check function can be used in two
modes—(1) Selfiest and (2) Status check

4-6-.. Self-test Mode

In the self-test mode, the WGA-710C automatically
checks indicators, internal circuits and memories for
any possible ermors, If an error is detected in an internal
circuit or memory, the error code is displayed. In such
a case, contact your Kyowa distributor.

{1) Executing Self-test

First set the UNLOCK/LOCK switch to the

UNLOCK position. Then proceed to either of the

following two ways.

@ Fundamental Method
This method allows checking of not only
internal circuits and memories but also
key-switches. It is recommended to use this
method though it may seem troublesome.

@ Simplified Method

(2 Self-testing Contents
Self-testing is performed in the following se-
quences.

SET -

SET
***‘***j

' SET
E-*~**Eﬂ

SET

SET SET
O-U--u-a

Se%m Indication: Major Checking items T&":&J.f:f:}"
1 ‘ All segments of the dispiay illuminate. Start 1
2 C ,' Status indicator lamps 4
3 All digits are sequentially displayed in all places. | Display ' 7
4 cC E Interrupt circuit 05
5 c 5‘ AJD converter circuit 1
6 Y RAM 1
7 c§ ROM 1
8 FHEE End 12
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(1) Check Sequence 1
All segments of the display illuminates for
approximately 1 second, thereby indicating that
selfdesting is started.

@ Check Sequence 2
Status indicator lamps sequentially illuminate
one by one, thereby allowing the operator to
ensure the correct operation of these lamps.

(@ Check Sequence 3
Each set of the same digits in four places is
sequentiaily displayed one by one, therchy
allowing the operator to ensure the correct
operation of the display.

(%) Check Sequences 4 through 7
In approximately 1 second after sequence 3,
self-testing automatically proceeds to check
sequences 4 through 7. A sequence in progress
is indicated by the number on the display.

(& Check Sequence 8
Test result “PASS" Is displayed, thersby allowing
the operator to ensure the correct operation of
the WGA-710C.

llluminating Order in Check Sequence 2

JD —»Segments and status indicators
' , sequentlally iluminates one by
[

o
\

one in the order shown by

amow mark, An illuminating
time Is approximtely 0.5 sec.
O—0O—0—0
HIGH LOW HOLD ZERQ
TRACKING

lluminating Order in Check Sequence 3
From decimal points to digits 9 through to digits 0

Iy Cunon_0oug -
OO _nauyCunneygeg -
Oy Cuvnnoaogug -
CO-_Myw-cunoogogug -

(WL LN AW LW W A A WL

“1f an ervor is found in an internal clrcuit or memory,
a corresponding error code is displayed for 12
seconds.

~Note -

= If a status indicator lamp does not illuminate
in sequence 2 or proper digits are not displayed
in sequence 3, or if an error code is displayed,
the WGA-710C is defective. Contact your Kyowa
distributor.

* When self-testing is complete, the WGA-710C
returns to the ordinary measuring mode. If
desired, the operator can escape immediately
from the selftesting mode with test_result

Faulty tem

E-00 |rom

~0 | |rau

-2 |interrupt circuit
1
a5

AID converter circuit

“PASS” on the display by pressing the ]ﬁ'key. y

-
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5-2-4, Table of Commands

v« Indicates a space.

registration

Kind Function Command Code Parameter
Readi . .
eading Sends qut readings on the display and “MOD _ 0" or
status signals MO
(Mode 0)
Declaration of Declares transmission of request " u
transmission of command . mgp w1t
request command (Mode 1)
Request Cormmand (1) “GDT" or
Requests dispiay "RA"
" Request Command {2} "GST" or
Reading Requests status signals *RB"
Request Command (3) *GET" or "A + High limit value®
Request High/Low limit values "W *B + Low limit value®
M " "A 1 High limit value"
. Request Command (4) SET" or . - f
Setting Sets High/Low limit values "W B £ Low limit value
i Set value
Request Comrmand (5) *SGT" o : "A + High limit value*
Setting and reading | Sets and transmits High/Low limit Sty "B * Low limit value”
values . Set value
. Request Command (6}
Conducting TEDS Conducts autormnatic sensitivity "EID"
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5-2. EIA-232-D (RS-232-C) <WGA-710C-2 Series>

The EIA-232-D (RS-232-C) is the interface to transmit
readings on the display and status signais to an exter-
nal instrument or receive externat high/low limit setting
signals. Its connection to a computer, process control-
ler or sequencer facilitates not only data tabulation and
logging but also system control.

5-2-1. Connector Pin Assignment

5-2-2. Signal Specifications

5-2.3. Connecting to External Instrument
(1) To connect the EIA-232-D connector to an external

instrument such as a personal computer, use the -

cable which is wired as shown at the right.

This connection diagram is applied when the ex
- ternal instrument is a data terminal equipment

(DTE). :

If the external! instrument is a data circuit ter-

minating equipment {DCE), use the cabte of which

signal wires are connected straightiy.

{2) Piace the EIA-232-D on the external instrument in
the following conditions: .

Caution

Avoid connection of this interface to instruments
which do not feature the EIA-232-D (RS-232-C)
interface specifications, or else trouble will occur.

Pin No. | Signal Name Description
2 TXD QOutput signai
3 RXD Input signal
4 RTS Constantly at high leve!
7 8G Signat ground
20 DR Constantly at high level

The connector Is Dai-ichi Denshi 17:13250-27 or the
equivalent.

Signal format:  Fuli duplex
Transfer system: Stari-stop synchronous
Transfer speed: 4800 bps
Bit configuration: Start 1 bit
Data 7 bits
Parity 1 bit {odd)
Stop 1 hit
Quitput code: ASCII

External Instrument. e.g.

WGA-710C-2 Personal Computer
2 TXD :>_< 2 TXD
3 RXD 3 RXD
4 RTS [ 4 a7s
8 cD 5 CcTS
6{ DSR 3 [xs]
20i DTR 6| DSR
7 20 DTR

SG —
7] G

Transfer speed: 4800 bps

Data bits: 7 bits
Parity bit: 1 bit {Odd)
Stop bit: 1bit
Code: ASCIl
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4-6-2. Status Check

In the status check mode, the WGA-710C displays the
suffix code, which indicates an additional function
provided for the model, and the sat bridge excitation
voltage.

{1) Executing Status Check
First set the UNLOCK/LOCK switch to the
UNLOCK position. Then operate key-switches in
the order shown at the right. The WGA-710C
starts checking its own status.

A check result will be displayed as foliows.

X-YY

SET

O-U-e-E-U

YY | Bridge Excitation Voltage

25 25V dc

05 5V dc

10 10V de

X Option/s attached : -Model

0 | Standard (no option attached) WGA-710C-0 AQOO

1 | BCD data output Vi@:u&—__ﬁ 0C-1 AOOO

2 | ElA-232-D (RS-232-C) WGA-710C-2 AQQO

4 | D-A converter WGA-710C-4 AOOCOQ

5 | Isolated analog signal conditioner | WGA-710C-5 ACQO

6 | 8-step comparator WGA-710C-6 ACQO
BCD data output 716C-12

A | EIA-232-D (RS-232-C) WeA7 ACCO
BCD data output WEA-7160-

C D-A converter 0C-14 AC0O

Suffix "AOOO” to each model number indicates the rated supply

voltage, (Refer to page 3}

Caution

* After the self-test or status check is complete,

be sure to set the UNLOCKILOCK switch to the
LOCK position.

* A test or check result is displayed for 12

seconds, and after then the WGA-710C returns

to the ordinary measuring mede. If a quick

return to the ordinary measuring mode is
desired, press the [+] key.

* The selt-test or status check may be executed
at any time. Note that, however, such operation
as comparison of readings against highflow
limits and HOLD segquence is interrupted.
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5. Settings for additional functions (depend on models)

541. BCD Data Output (WGA-710C Series)

The BCD output is the interface to send readings on
the display to, and receive commands from, an ex-
ternal instrument in the BCD system. Its connection
to a computer, process controller or sequencer
facilitates not only data tabulation and logging but
also system control.

The inputfoutput circuit is electrically isolated from
the internal circuit by the photo-coupler.

5-1-1. Connector Pin Assignment

51-2. Signal Logic
A signal logic can be selected by logic selector
switches.

(1) Setting the LOGIC 1 switch to the ON position
selects a negative logic for the following signals:
BCD data output
Minus polarity output
Overflow output
Setting it to the OFF position selects a positive
logic.

(2} Setting the LOGIC 2 switch to the ON position

loflc Selector Switch
A .
Q
t
WB@DATA OUTPUT
ﬂs' #o| Signal Name ﬂg ¥o| signal Name
1] — | COM 19 | — | COM
2|0 |Data1 20 | — | Blank
3| O (Data 2 21 | — | Blank
4] O [Data 4 22 | — | Blank
5|0 iData 8 23 | — | Blank
6] O |Data 10 24 | — | Blank
7| O | Data 20 25 | — | Blank
8| O | Data 40 26 | — | Blank
9| O | Data 80 27 | — | Blank
10 | O | Data 100 28 | O [ Minus (polarity)
11 | O | Data 200 29 | O | Overflow
12 { O | Data 400 30| O |EGC
13 | O | Data 800 31| | {HOLD
14 | O | Data 1000 32 | 1 {OQutput Prohibit
15 | O | Data 2000 33 | — | Blank
16 | O | Data 4000 34 | — | Blank
17 | O | Data 8000 35 | — | Blank
18 | — ] Blank 36 | — [ Blank

*End of Conversion
‘The output connector is the Dai-ichi Denshi 57-40360
or the equivalent.
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selects a positive Jogic for the EOC output signal.

(3) A negative logic is applied to the following signals:
HOLD input signal ... HOLD mode is effected
when this signal is at a low level.

Qutput Prohibit signal input ..... Output is pro-
hibited when this signal is at a low level.

54-3. Equivalent Circuit

51-4. Signal Timing

Qutput Signals including BCD Data

+12V
'

1
~—WGA-T10C Inside ! Quiside—~
Qutput Transistor ) .
Withstand Voltage 30V max.
— 20mA max. Output

BCD Data HOLD Signal Input

+12v

_+ -~ WGA-710C 10utside -~
Inside :
1 _Appox.
1omA C] Input

<Hf

[ al ouiput banelsions we

vl T X X A

EOC(End of |

Mw—m _r_-——] wr-l:"“‘. ™ i |
Appro. B5ms méﬂhmmm ey o

WM OF 80, LACHITEIN e max. —aile-

BCD Data E‘ )

HOLD Signat HOLD

gl l

Output Prohiit

Signal Input

~ Caution

* When using the EOC signal to read BCD data and
polarity and overflow signals in a negative logic,
pick them up within 40ms from the rising edge {the
peint the low level changes to the high ievel).

* When using the BCD data HOLD signal, read BCD
data 10ms after placing the BCD data HOLD signal

. in a low legvei. BCD data does not change when
the HOLD signal is at a low level.

* The BCD data HOLD signal does not place the
display in the HOLD mode, -

« The display follows key operation for reading but
the BCD data HOLD signal keeps a reading just

before the key operation.

* BCD data output does not include a decimal point. -

When the output prohibit signal is put at a low
level, all output transistors are turned off, thereby
making the BCD data cutput invalid.
Thus, by controlling the input of an output prohibit
signal, the operator can sequentially read BCD
data from the two or more units of WGA-710C
which are connected in parallel.

» COM of BCD Data Qutput is connected to External
Signal Common on the mainframe.

—-31-




