PC 950 Probe Colorimeter
User Manual



Description

The PC 950 prdbe colorimeter measures the optical traensmittance, absorbance, and
axoantrarion of liquids. The fiber optic probe allows measurements to ke taken directly
fran containers, and measurements can be mede at dif ferent wavelengths by changing

Functians are selected by a frant panel keypad, and readings and settings are displayed an

an alphanumeric LED display.An RS-232 serial port camection provides data to a remote BC.

Two aralog cutput sigrals drive a strip chart recorder (0.0 V 1.0 V) and/or a 4 mA 20 mA

Control Keys

ON
Tums the instrurent on.

OFF
Tums the instrurent of £

MODE
Selects the operating mode. Successive key presses set the instrument from Transmittance

o Absorbance, to Concentration, to Setup, ard back to Transmittance.

ZERO
Calibrates to zero absorbance (100.0% transmittance)

ENTER
T Setup, ENTER either enters a submeru or allows parareter settings to ke stored.
T Concentration, ENTER saves the current concentration coef ficient in memory.

1

Increases a setting value; in Concentration it increases the omcentration coef ficiat ad,
thus, the reeding.

Decreases a setting value; in Concentration it decreases the concentration coef ficiet ad,
thus, the reading.

RETURN

Causes the menu to back up one level during Setup.

Instrument Operation

Before turming on the PC 950, select and
Tretall the agrgoriate filter for the test thet
prabe into the lanp and filter holder, meking
sure the knrled screws are finger-tight to
prevent relative motian between fiber optic
ard the instrument.

ON/OFF

Press the O N key to start. When the

BC 950 is first timed an, it displays

PC 950 , followed by the fimware revisian,
ard then enters the Transmittance mode
ard autozerces itself. Tt is row resdy far
operation; when cperation is caplete,
tum the PC 950 of £ by pressing OFF.

TRANSMITTANCE OPERATION
Transmittance displays the gotical
trangmittance of a measured sample
from 0.0 to 100.0. The transmittance
display fomet is T 100.0

Totake a reading, zero the instrument to
100% T (0.0 A) by placing the instrument
prdee in a reference liquid (standard) or
distilled water (deperding an the procedure)
and pressing ZERO.The instrument should
now read T 100.0 (absorbence value of

ZE10) .

Place the prdoe in the sample to be
measured, and its trangmittance value
can be read on the LED display.

ABSORBANCE OPERATION

Absorbance displays the gotical absorbance
of a measured sanple from 0.000 to 2.000,
correspading to transmittances of 100.0%
to 1.0%, respectively.Absorbance is
calculated as the necative base 10
locpritim of transmittance [-LOGLO0(T)].

The Absorbance display famet is A 0.000 .

To display absorbence, press MOD E util
tte Absorbance display format appears.

Totake a reading, zero the instrument

as dae in the Transmittance mode.

T Absorbance the instrument should
read A 0.000 . Nete thet the ZERO aaitrol
Efats all instrurent modes, and zeroing
in any of the modes has the same ef fat.

Place the prdee in the sample to be
measured, and its absorbance value
can be read on the LED display.

CONCENTRATION OPERATION

The Concentration mode displays the
concentration of a measured sanple.
CQonoentration is calculated by miltiplying
the absorbance reading by a coef ficiat,
vwhich is set by calibrating with a sanple of
a known concentration and then adjusting
the instrument to display that oocentration.
To accammodate a very wide range of
values, the decimel point of the display

can also ke set using Setup.

To calibrate aocentration, first zero the
instrurent as described above. Then set the
instrument to Concentration mode using the
MODE key.The Concentration display far-
met is  C 0000

Place the prabe in a sample of known
aoncentration. For exanple, if the reference
solution conoentration is 20.0 ard its
absorbance is 0.300, ad ‘ should be
pressed until a resding of C 0200 appears.
Press ENTER to stare this settirg.

To change the decimal point to read
C 020.0 , see Setup Operation on the
following pages.

Place the prdoe in a sample to be
measured, and its concentration
value can be read from the display.



Setup Operation

Setup allows a user to set the following
instrument parameters: concentration
decinel point display position, serdal port
baud rate, measurement averaging, and
lamp voltage setting. In addition, the
instrument can ke reset to its factary default
E&t]l' @.

To eter Setup, press MODE util SETUP
appears on the display. Press ENTER:

The display will display AVERAG , which is
the display to eter the Average Setting
mode. To change the average setting, press
ENTER.To set ancther parameter, prast
a ‘utl_'l. tret parameter is displayed, and
then press ENTER. Other parameters are
AVERAG , CON DP, BAUD , LAMPYV ,
and TEST . When the desired setting for
the pareneter is displayed, pressing
ENTER sts thet parameter, ard the setting
will remain in nowolatile memory when the
wmit is tumed of £ or the power is ramoved.

RETURN allows the wnit to retim to Setup
without changing any settings. This can be
used to view possible settings and the
onrat settirg. The first setting displayed
in a maw is the anrent setting.

READING AVERAGE SETTING AVERAG
This setting is used to change the runber
of display readings per secad. The
instrument averages one or more
measurements The settings are AVE 1 ,
AVE 4 ,ad AVE 16 forl, 4, ad 16
measurements, respectively. Each
measurement is 1/4 of a second, which
reslt s in readings of every 1/4 secad,

1 every second, and 1 every 4 seconds.
Lower averaging results in faster respmse
time (readings per secad) ard slightly
higher noise (reading-to-reading variatian) .
Higher averaging results in slower respanse

time and lower noise. The factory default
stirg is AVE 4 or 1 reading per second.

CONCENTRATION DECIMAL POINT
SETTING CON DP

This setting is used to change the display
positio of the decinel point in the
Concentration mode. This caweniently
allows you to display concentration in
XXX, XXX X, XX.XX ,ax X.XXX .The
factary defalt setting is XXXX.

SERIAL PORT BAUD RATE SETTING
BAUD

caomunication baud rate. The settings
are B 4800, B 9600, and B19200 for 4800,
9600, and 19200 baud, respectively.

The factary default setting is B 9600 or
9600 baud.

LAMP VOLTAGE SETTING LAMP YV
This setting is used to change the lanp volt -
age setting to ae of three settings: LAMP
H , LAMPM ,a LAMP L , rferigto
lamp woltages of high (6.5 V), medium
(6.0V), ad low (5.5 V), respectively.
High can cause the lamp to wear out
prematurely, which would require more
frequent lamp replacement. High is used
when solutions are gptically dense or a
selected filter is gotically dense. Low B
used when a filter is qotically trensparat.
Medium is the defailt settirg.

TEST /FACTO RY DEFAULT SETTING
TEST

Uee this setting to reset the instrument to its
factory default settings. Select the aily
doice, RESET , adhit ENTER.The wit
will ke reset to it s factary settirgs.

Setup Operation

SERIAL PORT OPERATION

The RS-232 serial port can be used to
dtain measurement data ar to catrol
the instrument settings. P2, a 25-pin D
comnector, is provided at the rear of the
instrument. To camect the instrument to
a PC, oamect a serial cable with a 25-pin
mele to the colorimeter and a 9-pin or
25-pin mele (depending an the serial port
o the PC) to the BC end. These cables
are available at corputer suppliers.

Use a serial comunication program such
as Windows" HyperTerminal® or Kermit to
establish comunications. Make sure the
correct QM port is being used. Set wp the
baud rate of the comunications program
to match the instrument. The default setting
is 9600 baud. Set up the hardware flow
control (handshake) to NONE. With these
settings made and the colorimeter on and
camected to the PC, colorimeter values will
be displayed on the computer screen.

The cutput data is the sare as the frot
parel display.The table below shows the
autput data formet.

Mode Output Data Format
Transmittance Tra XXX.X
Absorbance Abs X.XXX

Concentration* Con XXXX

Setup No output

= oncenermticn the casial i 52 i She e esicin 5 e
perel display.

Serial Tput

The instrument responds to single
character ASCII commands in the same
way it respads to keypad keys. The
ASCII commends to which the instrument
regoads are listed in the following table:

ASCIT TIrput Key or Command

m MODE

Z ZERO

e ENTER

r RETURN

u Up

d DOWN

n ON

£ OFF

h Display help

v Factory test

g Exit factary test

t Set to Transmittance
a Set to Absorbance
c Set to concentration

ANALOG OUTPUTS

Two analog outputs are provided fram

the colorimeter: 0.0 V 1.0 V and 4 A

20 mA, which are both proportianal to the
tranamitt ance readings of the instrument.
These outputs are provided from pins an P2,
the 25-pin female D camector.

The 0.0 V 1.0 V output can be used to
drive an analog strip dert recorder or
other data acquisition system. Its ouput
impedance is nominally 750 chms; care
should be taken not to lcad the cutput
with less than 1 M dm. 0.0 V represents
a tranamittance value of 0%, and 1.0 V
represent s a trangmittance value of 100%.

The 4 mA 20 mA cutput can be used to
drive an industrial cmtrol system ar other
cdeta aoquisition system. Typically, ae
would load the 4 mA 20 mA ouput with

a 100 ohm 200 dm resistor to ground

to dtain a propartiael wltage. 4.0 mA
represent s a transmittance value of 0%, and
20 mA represents a trensmittance value of
150%.



Setup Operation

P2 PINOUTS

P2 is the female 25-pin D camector an
the rear parel. It is used far both the serdal
port ad the analog output functians. If anly
the serdal port is required, a standard serial
port cable can ke used. If analog cutputs
are required, a special cable nust be
faricared. If both serial parts and analog
autput s are required, then a special cable
must also be fabricated. The table below
I s pins ard their functians. All other pins
are not camected.

POWER OPTIONS

The PC 950 requires 12 V DC at 500 mA.
The wall transformer provides this power
from the AC line. Altematively, 12 V DC
power can be provided to the instrument. To
power the instrument from 12 V, gply

a source of 12 V via a 5.5 x 2.1 nm coaxial
power connector . The canter pin is positive
ard the autsice is necgtive. The PC 950
requires a stable source of between

12.0 V DC and 14.0 V DC capable of
providing 500 mA. The PC 950 is

MODE || ENTER ' ’ ON

ZERO |[[RETURN OFF

P2 Pin Function
1 Serdial port ground
2 Serial port to receive data irpt (RI)
3 Serial port to trensmit data cutput (TX)
5 Clear to send (CTS) set to 0 (mark)
6 Data terminal ready (DIR) set to 0 (merk)
7 Serial port groud
12 Analog output ground return
13 Analog cutput ground return
24 Analog 0.0 V 1.0 V cutput
25 Analog 4 mA 20 mA output

Tedmical specificatians

Display resolution:

Two analog outputs

RS-232 output:
Power irput:

Dimensions:

W eigt:

Transmittance 0.1%,
Rbsorbance 0.001 units
0V 1VDC

4 mA 20 mA

25-pin

054, 12 V DC

Transfomer provided for either 110 V
or 220 VAC

8.0 x 5.5 x 2.5 in/20.3 x 14 x 16.3 an
3.2 /1.5 kg

Key Operation

ON / OFF: Powers the unit cn or of £ O N
displays the model ard the fimware revision.

MODE: Slects the Operating mode in the

main menu; scrolls down the menu.

MAIN

Power on, model
SW revision
Trensmittance

Absorbance

Concentration: Use '

Quick Reference Command Sheet

ENTER: Goes to the submenu or saves
settings. When entering a sulbmeru, the
t:Goestotbenexthigherneruitsn.
T Concentration, value can be increased.

‘:Go%tothenextlm}ernermiteﬂ.
T Concentration, value can be decreased.

RETURN: Retums to the higher level meru.
RETURN RETURN will alweys retim to the

main menu.

On ENTER,
P to Setup

Set averaging:

1 measurement every 4 seconds

1 measurement every second

1 measurement every 1/4 second

AVERAG Set averaging

Set concentration
decimal point formet
Set serial baud rate

Set lamp voltage

Test menu




