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Explanation of Warning Symbols

A CAUTION: Risk of electric shock

=== CAUTION: Replace with same type and
rating fuse 5x20, .5A T250

CAUTION: {Refer to accompanying
documents})

Please note thatarefractometerisahigh-precision
opticalinstrument. Itis absolutely necessary to properly
maintainthe refractometerto obtainthe best possible
accuracy. This includes thoroughly cleaning

Electrical Receptacle
{100 to 240VAC, 50/60 Cycle)

Fuse

(5x 20 S5A T250)

On/Off

Fan RS-232¢

Parallel Port
DB9 Female (DB25 Female)

Figure 1

Figure?

Figure 4

the prism and well after each sample,
routinely calibrating the instrument, and
replacing the lamp as necessary.

1.0 INTRODUCTION

This manual describes the proper use and
operation of the REICHERT AR6 Refractome-
ter. The REICHERT ARG is an automatic,
bench-top refractometer with digital readout It
measures % solids (Brix), % solids (Brix) —
temperature compensated, refractive index
and refractive index —temperature compen-
sated (Sucrose). It can be used for applica-
tions in the medical, pharmaceutical,
industrial fluids, quality control, chemicals,
plastics, petrochemicals and food/beverage
industries.

20UNPACKING

Carefully remove the REICHERT ARG from the
packing box. The following accessories have
been included with the instrument

*Powercod
Dustoover-catalogNo. 131050043
e|nstrucionmanual
*13K41:330calbrationol

Donoatdiscardthe packingmaterials. ffforany reasonit
becomes necessary to store or ship your
REICHERT ARG6 Refractometer use the
packing materials for protection against
damage.

30SET

The REICHERT MODEL AR6Refractometer
requires no assembly. The instrument should
be positioned on a bench top. Care should be
taken to place the instrument in an environ-
ment with a stable temperature (i.e.: away
from an air conditioner or water bath exhaust
draft) and minimal vibration.

Asasafetyprecatiionthe powercordhashbeengroundedio
thechassisaftheinstrument. Neveruseanadapterthatmay

Theinstumentisequippedwithaventiationentranceinthe
baseandanexhaustianattherear, keeptheseopenings
freeofdebrisorobstruction.

31 Hectrical Considerations/
EquipmentRatings

REICHERT AR6 Refractometer incorporates
an auto-sensing, switching AC power supply.

IMPORTANT Beforeattempiingtosetupandoperatethe
CAUTION:  Risk of electrical shock. Removal of

the cover of the RECHERT ARG~ exposes

hazardous voltages, which if

contacted, could cause injury or

death. Please refer servicing to a
qualified service technician.

Supply Voltage Range 100 to 240V AC, 50/60 HZ
Input power - 40W PMAX



REICHERT ARG allow the instrument to reach
a room temperature of at /east 15°C (59°F).

Attach power cord to the electric receptacle on
the rear panel of the REICHERT ARG (see
Figure 1). Turn the instrument on by activating
the On/Off switch located on the rear panel.

NOTE: Theinstumentshouidbealowedtowarmupfor15

minutesheforeaperating.

Rangeof Environmental Conditions:

* Indooruseonly

o Temperailres10°C45°C

* Maxrelative humidity-80%fortemperatures upto
31°Cdecreasinglinearlyto50%
(relative humidiity at 40°C)

« Installation category Il (overvoltage category)

* Polutondegree?2

« Alftude upto2,000meters

32Fuses

For additional safety, all REICHERT AR6
Refracto-meters use two line fuses, both
accessible from the rear panel. Replace
with 0.5 amp. Time lag (T or Blue).

40COMPONENTS

RefertoFigures 2 and 3tolocate the components
describedbelow.

1 InstrumentDisplay-Theinstumentdisplayis
positioned on the top panel of the
REICHERT ARG. It digitally displays
measurement values, error messages and
operator instructions.

2.Controls - The controls positioned tothe rightof the
instrument display are used to operate the
REICHERT ARSG. All five controls are soft-
touch, membrane keys. They are labeled:
INITIATE; MODE; CALIBRATE; READ and
SETUP. These controls will be used to take
measurements of test samples. The
READ, MODE, INITIATE and CALIBRATE
keys can also serve a dual function. In the
SET UP screen (see section 5.0 OPERAT-
ING INSTRUCTIONS) these keys are used
to move a cursor. The direction of move-
ment is indicated by the arrow near the key.

3.Water Bath Attachment Ports-Two

inletfoutlet ports located onthe leftside of the
REICHERT ARG6 permit attachment of an
optional water bath.

4. SampleWell Cover-Thecircular, hinged samplewell
coverislocatedinthe middle of the refractometer's
horizontaltop panel. Iltisimportantthatthe samplewell
coverbedosedwhenameasurementisbeingtakento
eliminate or minimize stray lightand evaporation effects.
Keepingthe cover closedwhentheinstrumentisnotin
usewil preventdamage and contaminationtothe sample
wellandthe prismsurface.

Relchert’

Automatic Refractometer AR600
Version 12.6
Allow to warm up and press INITIATE
or for Set Up press SETUP

Screen 1
AR600 Set Up
Calibration Calibration Calibration
Routine ____ Tolerance ___History
5 Point 1
Interval Delay Auto
Timer ______ Timer _ 1 Equilibration__
OFF 0:30 OFF
«- 10 choose option
+ ¢ to choose setting
To exit press <SETUP>
Screen 2

Enter new password
g2~
Use t «= to change value
Be sure to write this down, you can not use
setup without knowing this password
Entering 000 will cancel setting and turn
password protection off

Press SETUP when done

Screen 3

Initialization complete
Use Mode key to Select Mode

current mode INDEX-TC

Add distilled water to sample well
Allow to equilibrate and press CALIBRATE

Well Temp
248C
Screen 4
1.33299 inpex-Tc
Reference Temperature 20°C
Well Temp
Channel 1 Sucrose (ICUMSA) 247 C
Screen 5
8.84 sous-1c
Reference Temperature 20°C
Well Temp
Channel 1 Sucrose (ICUMSA) 26.0C
Screen 6
AR600 Set Up
Calibration Calibration Calibration
Routine _____Tolerance ___History ____
5 Point 1
Interval Delay Auto
Timer ______Timer ______| Equilibration_
OFF 0:30 OFF
«- to choose option
+ ¢ to choose setting
To exit press <SETUP>
Screen?7

5. Sample Well - The sample well is made
of stainless steel. In the center of the
sample well is a sapphire prism surface
upon which samples are placed for
measurement. It is important that the
sample covers the prism surface for an
accurate reading.

Control Keys/Functions

1. INITIATE Key - Press this key to initiate
the REICHERT ARG prior to calibrating with
water. Remember that the instrument
should have reached room temperature
before it is initiated.

2.SETUPKey - Pressthis keyto accessthe SetUp
screen for options (Screen 2).

3. MODE Key

*Refractiveindex (nD)

Temperature compensatednDassucrose
(Brix)inChannel 1

% Salids as sucrose (Brix)-Channel 1
«Temperature compensated % Solids as sucrose (Brix)
inChannel1

4. READKey -Presstoobtainreadingsofasample.

5. CALIBRATE Key- Press to calibrate the
REICHERT ARG.

S00PERATINGINSTRUCTIONS

1.StartUp

Pluginthe instrument. Make sure the sample wellis
cdeananddryandthe coverisinthe down position. Tum
theinstrument“on”. The switchislocated onthe rear

panel(seeFg. 1).

Ifthe instrumentdoes not power up, checkforloose or
blownfuses. Fusesare located ontherear panel.
The REICHERT AR6 will prompt you
through preliminary initialization and
calibration steps. Additionally, a Set Up
screen is available to access and change
operating parameters.

2.SetUp
Whentheinstrumentisfirsttumed onthe ReichertLogo
andModel numberwill appear (Screen 1). Alsoshownis
the software version (e.g.: 12.6). Thisscreeninstructs
the userto“Allowto WarmUpand Press Initiate”. Under
nomal circumstanceswiththeinstrumentatroom
temperature a 15 minutewarmupis sufficientbefore
pressingthe“Initiate” button. Pressing “Initiate” continues
theinstrumentoperationsequence. Pressingthe
“SETUP"buttonaccessesthe SetUpscreen. Oncethe
instrument's parametersare setcorrectly the SetUp
screencanbebypassed. Thisscreencanalsobe
bypassedifyouchoosetousethe defaultparameters.

Press"SETUP "toaccessthe SetUpscreen(Screen2).



This is the AR6 Set Up screen. Use the
right/left arrow keys to select the set up
parameter you wish to change. Use the up/
down arrows to make the changes. The
following is a brief description of the
parameters and available options:

Baud Rate

Default 19,200 bps

Setsthe baudrate ofthe RS232C serial port. Options
are 1200,2400,4800,9600and 19200bps.

Calibrate Routine

Default Setting: 1 point

Selects 1 point2, 3,4 0r 5 point calibration. The default
calibrationisa 1 pointwater, orlowrefractive index
standard calibration. Upto 5 points may be selected.
Contact Reichertforadditional certified calibration liquids.

Temp Disp

Default Setting: ON

ON-Instrumentscreen continually shows actual prism
temperature. OFF-Temperatureis notdisplayed
continually, butshownonlywhen READ or CALIBRATE
ispressed.

Channel

Default Setting: Channel 1 (Sucrose)

Options 1-15. Channel isthe default “Brix"or
Intemational Commissionfor Uniform Methods of Sugar
Analysissucrose scale. Channels2-15areuser
programmablechannels. Fordirecionsandan
explanation ofthe necessity of custom channel
generation, please requestthe Technical Bulletin:
“Custom Channel Generationforthe Automatic
Refractometer Line”. Be sure to notify the representative
thatyourinstrumentutiizes software version 12.6.

InChannel 1 therefractiveindexreadingis convertedto
% Solids as sucrose (Brix)whenreadings are takenin
the % Salids or % Solids - TC (temperature compen-
sated to 20°C) modes. Inthe refractiveindex—TC Mode
thereadingistemperature compensatedtoa20°C
readingbased onthetemperature coefficientofsucrose.

Scans

Default Setiing: 128

Setsthenumber oftimesthe lineararrayisscannedto
takeareading. Optionsare 8, 16, 32,64, 128,256. This
numberrepresentsthe number ofimesthe refractometer
actually analyzesthe sample everytimea‘read’is
performed. The higherthe number ofscans, themore
precise the resultwill be. Ahigher number of scanswil
requirelongertoaccomplish. Typically 256 scanswilltake
approximately 14 seconds, whereas8scanswilltake 4
seconds. Anytime the number of scansis changed, the
instrumentmustbe re-nitiated and re-calibrated.

Delay Timer

Default Setting: 0seconds

Setsadelay imerfromthe imethe “READ" or
“CALIBRATE" buttons are pushed untilthe actual
readingistaken. Thisparameter canbe setfrom 15
secondsto4 minutesin15secondintervals. A
countdowntimerisdisplayed onscreenafter pushingthe

Clean prism and press INITIATE

Screen 8

Multipoint Calibration Water Point
Use MODE to Select Mode

Current mode INDEX-TC

Add Distilled Water to Sample Well
Allow to equilibrate and press CALIBRATE

Screen 9

Water Calibration Complete

1.33299 npex-TC

Reference Temperature 20°C

Press MODE to continue

Channel 1 Sucrose (ICUMSA)

Screen 10

Calibration Standard
Index Value

1.51416
Use ti «- to change setting

Press MODE to continue

Screen 11

Calibration Standard
Temperature Coefficient

-0.000412
Use #4 «- to change setting

Press MODE to continue

Screen 12

Calibration Standard
Reference Temperature

25.00
Use t4 «- to change setting

Press MODE to continue

Screen 13

Add calibration standard
to sample well

Allow to equilibrate

Press CALIBRATE
or MODE to go back

Screen 14

READ or CALIBRATE buttons when this
option is used.

Interval Timer

Default Setting: Off
Thisoptionallowstheinstrumenttotakereadingsat
definableintervals. Theintervalis setinHH:MM:SS
format Once activated and defined, the instrumentwil
continually take readings untilalock-outerror occurs
suchasalackofsample, oruntl SETUPis pressedand
the optionisdisabled. Theinterval imerwill beginits
countdowntothe nextreading oncethe cumrentreadingis
finished andthe resultis displayed. Thisfeatureis
mutually exclusive of the Delay Timer and
Auto

Equilibration feature.

Auto Equilibration

Default Setting: Off
Autoequiibrationis afeature whichwill automatically
detectwhenthesampleandprismhavereacheda
thermal equilibrium state. Thermal
equilibrium is essential for accurate
measurement of refractive index (and thus
% solids). Thisfeature may be setfrom 1t0 10. This
translatesinto stability oftemperaturein 0.01 degree
increments. Ahighernumberrepresentsalooser
tolerance, alower number represents atighter tolerance.
Whenthisfeatureisactivated anda“READ” s initiated,
theinstrumentwill beginmonitoring the temperature. A
graphwilbe displayed of the dynamicwelltemperature.
Oncethetemperature stahilizes, theinstrumentwiil
automatically take the reading.

Samplelndexing

Default Setting: Off
Samplereadingscanbeeasilylabeledandnumbered. To
activate, selectthe “on” setting and press “setup™. A
display willfeature asectionto enterthe desired label
(alphabetic,numeric,and/orsymbols), asectiontodefine
readingincrements, andaninstruction section. Oncethe
labelling schemeis set, followtheinstructionstoseea
preview ofthefirstten readings. Inthis screenyou willbe
offered optionstoseethe next 10labels, re-define the
labeling, orexitand beginreadings.

Cdlibration Tolerance

DefaultSetting: 1
Themostcommon cause of calibrationdifiicuttiesisthe
condition ofthe prism. Arefractometeris a high-precision
opticalinstrument Thoroughly cleanthe prismwith soap
andwateror alcohol, followed by arinse with distiled
water. Wipe dry with asofttissue or cloth. Ifyou are stil
having difficutty; increase the value ofthe calibration
tolerance. Thiswill‘loosenup’theinstrumentstolerance
forthe calibration standard. ltisimportantto verify that
thevalues of the calibration standards are equivalentto
those programmedintotheinstrumentBe aware that
everysolutionhasaunique refractiveindexand



temperature coefficient at a specific
reference temperature. Also, note that
increasing the magnitude of the calibration
tolerance can decrease the accuracy of the
instrument This option should be the last
choice for calibration difficulty. The calibra-
tion tolerance can be set from 1 (represent-
ing the most stringent standards, the factory
standards used for calibrating with distilled,
deionized water and NIST certified calibra-
tion solutions) to 50 (the loosest standard).

InvertDisplay

Default Setting: Off

Thedisplay screenmay be displayedineitheradark
background with light lettering or a light
background with dark lettering. Instrument
performance is not affected by this feature.

Languege

Default Setting: English

Screens canbedisplayedin English, Spanish, French, or
German. Notethatthe customchannel namesandunit
definiionswill appearasenteredinthe custom channel
program.

Time and Date

The Reichert AR6 can track the clock time in
either standard 12 hour am/pm time or
military time. The ARG is Year 2000
complient. The date may be set in Month/
Day/Year format

Display Time

Default Setting: Off

Activating this function will display the exacttime each
readingistaken. Thistimewil remain until ancther
readingistaken.

RestoreDefaults

Default Setting: Off

Thisallowsthe usertorestore all settings tothe factory
defaultswhen SETUPispressed again. Thisdoes not
erase customchannels or calibration history.

Calibration History

Default Setting: Off

Switching this setting to “on” will display the previous 512
calibrations. Some parameters extend beyondtheright
hand portionofthe display. Toseethese, simply press
the MODE button untilthe parameter desiredis visible.
The calibration history may be downloadedtoacomputer
throughthe serial portby use ofastandard communica-
tions programandenteringthe command‘‘calhis”.

Precision

DefaultSetting: On

ON-Instrumentreads refractiveindextothe Sthdecimal
place (0.00001) and % Solidstothe 2nd decimal place

Calibration Standard Completed

1.51416 mnoexT1c

Reference Temperature 25.00°C

Press MODE to continue

Screen 15

Refractive index
of sample
exceeds ARG00 limits

Well Temp
249 C

Screen 16

Cannot perform
water calibration
check water standard

Well Temp
26.3C

Screen 17

Refractive index
of sample is
below AR600 limits

Screen 18

Water calibration is required
before operating instrument
or after an initialization

Apply water and press CALIBRATE

Well Temp
263 C

Screen 19

Lamp is not aligned properly
Adjust lamp up
until TILT approaches Zero
TILT = 10
or prism surface may not be clean

Press MODE to continue

Screen 20

Replace lamp

consult instruction manual

Screen 21

(0.01). OFF - Instrument reads refractive
index to the 4th decimal (0.0001) and %
Solids to the 1st decimal (0.1) place.

Password

Default Setting: Off

Password protectioncan be usedtosecure optionsonce
theyare set Tuming password ON and pressing SETUP
displaysthe“‘Enter NewPassword' screen(see Screen
3). Usethearmowkeystoentera 3 digitnumerical pass-
word. Entering 000 cancelsthe settingandtumsthe
password protection off. Press SETUP toexitthe “Enter
NewPassword'screen. Asecond screen confirming your
choice of passwordwill appear. Press SETUP tocancel
orREADtoacceptthe newpassword. Onceapassword
isenteredtheinstrumentwill promptthe userforthe
password each time the Set Up screen is
accessed.

Sound

Default Setting: Off

ON-Chime soundswhenkeyis pressedorareadingor
calibrationis displayed. OFF-Soundis tumed off.

Oncealloperational parametershave beensetusingthe
SetUpscreen press SETUP toretumtothe start
screen (Screen 1).

3. Calibration and Sample Reading

NOTE: Theseinstructionsassumethe samplewellis
cleananddry priortostarting. The sample wellshould
alsobe completely deanedbetweensamples. Cleanwith
distiled water, soapywater, methanol orisopropylalcohal.
Drywithasoftcloth.

Theseinstructionsassumethe one pointcalibration
(defaut)was choseninsetup.

See“Multtipoint Calibration”forinstructionsforthe
muttipointcalibration.

Fromthe startscreen pressINITIATE. Theinstrument
screenwill blankand thewords“Initiating Please Wait
willappear. Duringtheinitiating sequence thelamp
brightnessissettoanoptimumlevel. Whenthe
instrumenthasfinished initiating the “Initialization
Complete”screen (screen4) will appear.

Followthe onscreeninstructionsto add distiled waterto
thesamplewel, alowthe temperature toequilibrateand
pressCALIBRATE.

Theinstrumentwil display arefractive indexreading
between 1.33400 (prismtemperature of 10°C)and
1.33059 (prismtemperature of 40°C). Atypical reading
wouldbe 1.33299atareferencetemperature of 20°C
(seescreenb). Pressthe SETUP keytoexitthis screen.
Atthistime the MODE key can be usedtodisplay the
readinginany ofthe4instrumentmodes:

Index The nontemperature compensatedrefractiveindex
reading.

Index-TC: Thetemperature compensatedrefractiveindex
reading. Fordistiledwater this value shouldbe 1.33299
+000002



% Solids: The non-temperature compen-
sated
% Solids scale (% Sucrose or Brix).

% Solids-TC: The temperature compen-
sated

% Solids scale. Thisreading shouldbe 0.0 (£02) for
distiledwater.

Select the mode in which you want to read
samples. The ARG is now ready to read
samples.

Cleanthe prismsurface and sample wellwith distiled
water, diuted soapywater or alcohol before applyinga
sample. Wipe cleanwithasoftcloth, rinse with distilled
waterandwipedry betweensamples.

CAUTION: The prismsurfaceandsamplewel mustbe
thoroughly cleaned after each sample is
removed. Any residue can affect the
accuracy of the readings. Avoid using
scented tissue, tissue with lotion, cotton or
any other material which may leave a
residue on the prism surface when cleaning
it.

Place the sample onthe prismusing apipette or
applicator. Make sure the entire prism surfaceis covered.
Closethe cover, allowthe sasmpletocometotempera-
ture equilibrium and press READ. The AR6
will display the reading in the chosen mode
(see Screen 6).

TemperatureEffectson Measurements

Measurementstakenusingrefractometry arevery
sensitive tosubtle changesintemperature. Takethisinto
consideration when using the AR6 refracto-
meter. Samples with a significantly different
temperature from the prism will take a
longer time to equilibrate.

NOTE. If a water bath circulator is attached
to the ARG there may be a difference
between the temperatures displayed on the
refractometer and that measured in the
circulator due to heat loss through the
tubing and heat gain from the instrument
The temperature indicated on the AR6
should be used if temperature corrections
are required.

4.Multipoint Calibration

The AR6 may be calibrated with up to 4
standards plus water. If necessary, the
water point may be changed to a low
refractive index standard. Once changed,
the low refractive index standard will
become the default value for the first point
of all calibrations. In routine use, a single
point (water) or a 2 point calibration (water
and a refractive index standard at the high
end of the scale) will provide the required

The instrument could not
take a proper reading.

OR

Either the sample is out of range
The lamp intensity has changed

Please check the lamp and re-initiate

Well Temp
26.3C
Screen 22
: T
Figure 5

accuracy. A refractive index standard oil (part
#13K41330, nD = 1.51416 25°C, tempera-
ture coefficient = -0.000412) is included
with the instrument. The 3, 4, and 5 point
calibrations allow the user to precisely
calibrate the instrument to standards near
the refractive index range where measure-
ments are being made. To obtain certified
standards, contact Reichert Microsystems
Inc.

Pressthe SETUP key (screen 7). Use the rightarrowto
position the cursor at the calibrate routine
position. Use the up arrow to change the
calibrate routine to 2, 3, 4 or 5 point. You
may also want to set the timer for 15 or 30
seconds to ensure your calibration
standards reach thermal equilibrium with
the prism. Press SETUP again. Screen 8
will appear.

Cleantheprismandpress INITIATE. Whenthe
initializationis complete the water pointscreen (Q) wil
appear. Atthis point, you canchoose betweendoinga%o
solids oranindex calibration (pressing MODE willtoggle
this). Place your distiled water sample onthe prism,
alowittoreachthemal equilibrium (Unless you setthe
timer) and press CALIBRATE. Ifyouare usingalow
refractiveindex standard for this point, press SETUP
and follow the on-screen instructions to
enter the refractive index, temperature
coefficient, and reference temperature of
your standard. The AR6 will take readings
until it achieves three consecutive identical
readings, or fails to do so in ten tries. A
failure will prompt you to clean the prism,
re-initialize the unit, and then reapply the
sample (the same holds true for all
calibration points). A successful calibration
will bring up screen 10. At this time,
pressing MODE will bring up screen 11.

This unithasthe capability to calibratewith 1, 2,3, 4or5
points. Naturally, the more points you use, themore
accurate yourreadingswillbe. The calibration standards
are NOT mutually exclusive; in other words,
the points used in a 3 point calibration will
all be contained in a 5 point calibration. The
following chart should clarify this:

Water Std#1 Std#2 Std#3 Std#4

1PtCal © & e e .

2PtCal © o e e °

3PtCal © © e @ °

4PtCal © © o e °

5-PtCal © © © © o
OUSED  ®NOTUSED

Usethe up&downarmowkeystoadjusttheindex (or %
Solids) ofyour calibration standard. Holding the key down
will cause the numberstochangefaster. Whentitis
comrect, pressMODE anddothe sameforthe
temperature coeflicientandthenthe datumtemperature
ofthe standard (screens 12and 13). You can continueto
press MODE toretumtoindexadjustment, etc. \WWhen
youhavethe numbers corect, apply the sample, allowto



equilibrate, and press CALIBRATE (screen
14). A successful calibration will bring up
screen 15. Repeat the procedure for the
rest of your calibration standards.

NOTE: The calibration standards must be
sequential.
Inotherwords, theindex ofwateris <std#1
<std#2<std#3<std#4. TheAR6 will not sort
the standards if you scramble their order,
and the accuracy of your readings will
diminish.

51PreparingthePrism Surfacefor Samples

Because arefractometerisan opticalinstrument, itis
critical tothoroughly cleanthe sample measurementarea.
Any residue could result in erroneous
readings or error messages.

Clean the prism surface and sample well
with diluted soapy water or alcohol followed
by a distilled water rinse before applying a
sample. Wipe clean with a soft cloth.

5.2 Applying the Sample, Taking
Readings, and Shadowline Dis-
play

Place the sample onthe prism surface using a pipetor
applicator. Make sure the entire prism surfaceis covered
(Figure 4). Optimum readings are obtained
if enough sample is placed in the well to
cover a millimeter or two of the walls of the
sample well.

Closethe coverandpressthe READkey. The
REICHERT ARG6 will display the reading in
the selected mode.

ifyou change modes beforetaking anewreading, the
instrumentwill use datafromthe currentreading to
produce anewdisplay inthe newly selectedmode.

Forexample, ifyouwantareadinginnp, foHowedby %
Solidsusingonemeasurementofthe sample, operate
the REICHERT ARG in the np mode. Then
press the MODE key until % Solids or %
Solids-TC registers on the display. A %
Solids reading will automatically be
displayed. If the READ key is pressed, the
ARG will take an entirely new measure-
ment.

Inaddition, theinstrumentnow has the ability to
graphically display the shadowiine viathe Linear Scanned
Aray output. Thisallows the userto“seewhatthe
refractometer sees”. Thisfeature may be operated after
anyreadingby pressingthe “CALIBRATE"and“MODE"
keyssimultaneously. Therefractometerwilthengenerate
anddisplay agraphofthe Linear Scanned Array Outpuit.

CCN: 1150 X: 972

Y:24831

See example below.

Two lines will appear. The rainbow shaped
line is the Reference Scan. The line which
begins near the bottom of the screen and
moves upward to intersect the Reference
Scan is the Sample Reference Scan. Also
shown will be the “CCN”. This is the
Crossing Cell Number which is the exact
cell on the array which the edge of the
shadowline falls on. At this point, a box will
be displayed. This box may be repositioned
anywhere on the screen. Pressing “SET
UP” will zoom in on this boxed area.
Pressing “SET UP” again will return to the
full graph view. The X and Y values are also
displayed. These are simply the location of
the box on the screen. The line for the
reference scan may be toggled on and off
by pressing “READ” and “INITIATE”
simultaneously in the full graph display. To
exit the shadowline display, press “CALI-
BRATE” and “MODE” simultaneously.

60DIAGNOSTICS

Thefollowing screens describe potentialemorsthatcan
occurwhenoperatingthe AR60O:

“High Sample”screen-The sample hasarefractive
indexexceedingthe 1.52000 operatingrange limit(see
Screen 16).

“Low Sample” screen - The sample has a
refractive index below the 1.32000
operating range limit (see Screen 18).
“Water Calibration”screen-This screenwill be displayed
whenthe READ keyis pressed before awater
calibration. Cleanthe prism, calibrate withwaterand
rereadthesample (see Screen19).

“Lampis notAligned’ screen- This screenmay appear if
asample hasbeenleftonthe prism. Thoroughly clean
anddrythe prismsurface. ifthe message persists, the
lampmay needre-alignment. Note thedirectiontomove
thelampandre-centerthe lamp. Aignmentisdonewith
theinstrumentrunning. Useametal screwdrivertomove
thelampduetoitshightemperature. Exercise careto
avoid breakingthelamp. Wear eye protectionincasethe
lamp shatters. Followthe onscreeninstruction toinitiate
and recalibrate the AR6 (see Screen 20).

“Replace Lamp’screen-ThelampisbumedoutReplace
the lamp following instructions in section
11.0 LAMP REPLACEMENT (see screen
21).

“CouldNotTake ProperReading’screen-Thisscreen
willbe displayedifthe lampintensity has changedsince
theinitialization procedure. This can be cauised by normal
aging ofthelamp orlarge line vottage fluctuations. Check
tobe surethelampisilluminated, tumthe AR60O off
andbackon, followthe on screeninstructiontoinitiate
andcalibrateinstrument (see Screen22). Ifthe condition
persists change the lamp. If it continues
with a new lamp a line voltage conditioner
may be required. Alternately, the AR60O

could be plugged into a separate line
source, preferably a source without
electrical appliances which have large
current draws (e.g.: motors, compressors,
heaters, etc.).

7.0 CHANNELS

Channel one (1) on the REICHERT ARG is
pre-programmed at the factory with the %
Sucrose or «Brix» scale per the
International Commission for Uniform
Methods of Sugar Analysis (ICUMSA).

Upto 14additional custom channelsmaybe
programmedusingyourownrefractiveindex/
temperature/% Solids data. Accesstothe channelsis
fromthe SET UP screen. Customchannelsmay also
include definitions for units of measure such as specific
gravity, % protein, g/ml, etc. The unitof measure labels
arecompletely definableand upto 20 characterscanbe
used. Resultsmay bedisplayedinasmany decimal
placesasdesired.

Toleammoreaboutcustomchannel progamming,
request«Custom Channel Generationforthe Automatic
Refractometer Line»fromaReichertrepresentative. Be
suretoinformthe representative thatyouare using
softwareversion12.6.

80 AUTOVATICTEMPERATURE
COMPENSATION

Automatic Temperatuire Compensationcomectsreadings
taken over a range of temperatures (e.g.:
10°C — 40°C in channel 1) to a reference
temperature reading (usually 20°C). This
can be used in lieu of controlling the
temperature of the prism and sample with
an external water bath. Temperature
correction or control is necessary because
refractive index varies inversely with
temperature. A typical temperature
coefficient for an aqueous solution is -
0.00021°C. For an organic liquid it is
typically -0.0004/°C.

However, itisalways necessarytoallowyoursample
temperature to equilibrate so that the AR6
can properly correct for temperature.

TheautomaticternperatLire compensationmodesin
channel 1are based onthetemperature coefficients
(n,1°C)ofsucrose perthe ICUMSAscales. Whentaking
readingsinthenD-TC (refractiveindex—Temperature
Compensated) mode these coefficients

may not be valid depending on the solution.



9.0 WATER BATH
ATTACHMENT

There may be testing applications that
require that the prism assembly
temperature be maintained above or below
ambient temperature. Commercial water
circulators with heating, cooling or
combined capabilities are generally
available from instrument supply dealers.
Check with your Reichert customer service
representative for a suggested list of
suppliers.

If a water bath attachment is used, care
should be taken to avoid exposing the
prism assembly to thermal shock. The
ambient prism temperature should be
raised and lowered by gradually increasing
or decreasing the temperature of the
circulating water. The REICHERT AR600’s
automatic temperature compensation
feature is designed to provide precise
measurements in the 10%-454C
temperature range (Channel 1).
Connections between the instrument and
the circulator should be 1/4" (.635cm)
flexible tubing. Observe the operating
instructions of the water bath manufacturer.

10.0 CARE AND CLEANING

The REICHERT ARG is a precision optical
instrument designed for years of trouble-
free operation. The interior components are
protected from dust, spills and other
damage. The stainless steel refractive
prism assembly is sealed with corrosion-
resistant epoxy.

Theuseofstrong solventssuchas

N, N-Dimethyfformamide or N, N-Nimethylacetamide,
cresols, phenolsand othertaracids should be avoided.
Tetrahydrofuranorsome lacquer thinnersandtheir
componentscanalsodeterioratethe prismsealovera
long period of time, or when applied at
elevated temperatures.

Allnon-optical components can be cleanedwithsoapand
waterormethanal. Avoid usingallother harsh solventsor
acetone-based productswhendeaning.

10.1Careof Prism Surface

The prismsurface should be cleanedimmediately after
use. Thesample should bewiped offwithadry tissue,
followed by athorough cleaningwith soapandwater or
methanolandthendistiled water.

Thesapphire prismisvery hard andhasexceHent
scratchand staining resistance. Strongacids or bases,
however, should notbe measuredwiththisinstrument,
norusedasceaningagents.

Warm water is recommended for removing
sugar residues and methanol for oil based
samples, followed by a water cleaning.
Use only diluted neutral detergents to clean
the prism. Do not use any metal or sharp
pointed objects to clean or pry loose the
prism seal or residue on the sample well.

11.0 LAMP REPLACEMENT

WARNING: Unplug the instrument power
cord before attempting to replace the
illuminator lamp.

Remove the old lamp and replace it with
Catalog No. 13105040. The contacts of the
bulb must be cleaned with a soft emery
cloth before replace-ment Be sure that no
fingerprints are left on the surface of the
replacement bulb

12.0 RS232C

The REICHERT ARG refractometer includes
a serial communications port accessible
from the rear panel. The port has a DB 9-
pin female connector. Output data is
comma delimited in standard ASCIl code
and consists of the channel number (e.g.:
CH1), the channel identifier (e.g.: Brix for
channel 1), the mode (e.g.: % Solids-TC20
for a percent solids scale temperature
compensated to 20 degrees centigrade),
the actual reading (e.g.:10.62) and the
actual measured sample temperature (e.g.:
22.6%C). This port will support custom
channel programming using standard
communication Software. Do not use a
“Null Modem” cable.

Communications settings are: 8 Data Bits,
No Parity, 1 Stop Bit Flow Control Xon/Xoff,
Baud Rate settings are described in
section 5.2.

The ARG is capable of being controlled from
a computer through the serial port interface
by using any standard communications
program such as «Terminal» or
«Hyperterminal». Reading output through
the serial port may be formatted to retrieve
virtually any data, in any order desired. To
format the serial string output, type the
letters «help sf'. Brief instructions will
appear. To set the serial format, type the
letters «sf' followed by the letters for the
output options desired. The default setting
is GFA. Numerous additional commands
are available through the serial port. Ask a
Reichert representative for a complete list
of commands.

130PRINTEROUTPUT

The REICHERT ARG refractometer is
compatible with an external printer. The
parameters included in the parallel port
data output string correspond to the serial
port data output string. To select
parameters for output, set the serial port
output format as in Section 12.0. The output
is available at the DB-25P type connector
located on the rear panel of the REICHERT
ARG (Figure 1).

Communication is by a 7-bit, parallel bus
inter-face with synchronous operation.
Contact your Reichert customer service
representative for more information about
connecting a printer to your REICHERT AR6
refractometer.



14.0 SPECIFICATIONS

Models
ARG60
ARG600

lllumination
10 Watt Tungsten Halogen with 589nm
bandpass filter

Display
51/4" X 3" (134mm x 76mm) graphical LCD

Range
Channel 1: Dissolved Solids: 0 to 90%
Solids (as sucrose per ICUMSA)

Refractive Index: 1.32000t0 1.52000nD (nD-Sodium
D-Line Refractive Index)

Readability

ARG60: 0.1% Solids 0.0001nD
ARG00: 0.01% Solids0.00001nD
Precision*

ARG60: +0.1 %Solids+0.0001nD
ARG00: +0.01 %Solids+0.00001nD

Refractive Index Standard Oils £0.00002

Typical clear samples, % Solids
Temperature Compensated, as sucrose
+0.02%

TemperatureCompensation Range
10°—45°C perlCUMSAtables, Channel 1. User
Definable, Channels2-15

Temperature CompensationAccuracy +0.1°C

SampleTypes
Transparent, TransiucentorOpaque

Dimensions

111/4'W x 16"L x 61/4"H (28.5cm x 40.6cm x
15.9cm)

NetWeight161bs. (7.3kg)

Sample TemperatureControl

Heat (cool)exchanger surmounding prism permits
temperature control by an extemal water bath circulator
from10°C-60°C.

Prism Assembly
Stainless Steel, synthetic Sapphire sealed with solvent-
resistantepoxy.

Data Output
25pinparaliel port9pinRS232C

Baud Rate
1200 to 19,200 user settable

10

Calibration
1 point
Water or low index standard

2-5 point
Water or low index standard and
Refractive Index or Brix standard

Channels
Channel 1: ICUMSA Brix scale
Channels 2-15: User programmable

Sample Scans
8-256 user settable

Read Countdown Timer
0-4 min. adjustable in 15 second
intervals

Password
3 digit user settable numeric
password

* The precision and accuracy of
Refractive Index measurements is
dependent on operator skill, the
laboratory environment, temperature
control, the accuracy of calibration
standards, chemical stability of the
sample, viscosity of the sample and
concentration of the sample. A
product demonstration is suggested
to validate the true precision and
accuracy of these instruments in your
laboratory.

15.0 ACCESSORIES

Catalog No. 13106100

Flow cell with temperature control.
The flow cell allows samples to be
pumped to the prism surface.
Typically a peristaltic pump with a flow
rate of approximately 10-15 ml./min is
used. Use of the flow cell generally
increases instrument precision and
eliminates errors due to an unclean
prism surface. Use of the flow cell
also allows the user to pre-
temperature equilibrate extremely hot
or cold samples. Ports are provided
for circulation of a controlled
temperature fluid.

Catalog No. 13106200

Funnel Flow Cell with temperature
control. This offers the same benefits
as the flow cell, but eliminates the
need for a pumping device.
13106200 includes the flow cell,
funnel, funnel attachment, and tubing.

Catalog No. 13106300

Sample press with temperature
control. The sample press creates an
enclosed sample volume by
contacting the top of sample and the
prism well. It is useful for decreasing
equilibration times of very viscous or
hot or cold samples.
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