Reasons to choose the MASTER

5 Durability

1 Water Resistant

IP65

The concept of a
washable hand-

held analog unit is
exceptional. After
measuring, the
instrument can be
cleaned with running
water under a faucet.
The new structural-
design of these units
allows them to be
washed whenever necessary. Rated IP65
(dust tight and water resistant).

2 Hygienic Design

4+

The MASTER series was also designed with a
smooth and easy-to-clean grip, eliminating the
possibility of food and samples being trapped
which can result in contamination and bacterial
growth.

3 Visibility

)

Efficiently using an analog unit depends on

how easily the measured value can be read.
Extensive research and the use of quality
optics result in a measurement scale that is very
bright, creating a high contrast to see clearly
where the boundary intersects the memory lines
of the scale.

4 Automatic Temperature

Compensation (ATC) o-T-H-53S

ATC

The newly designed ATC system allows the
MASTER series to read more accurately than
any comparable unit. ATAGO has applied

for a patent on the design of the improved
ATC system.The MASTER series reads more

X-H-535S-500

Water Resistant

The world's

VA

The MASTER series has passed all water
resistance, dust resistance, and drop tests.
instruments were subjected to water jets form
four directions, dropped from a height of one
meter onto an oak platfoam, and withstood the
pressure changes of air travel.

6 Calibration

—

The a and H types can now be calibrated with
the new waterproof calibration screw.

All MASTER models can be calibrated by end-
user.

7 Automatic Sample

Asy
)l

Distribution (ASD)

ATAGO has developed a spoon-shaped tip that
automatically spreads the sample across the
prism. This makes the instrument even more
user-friendly. saving valuable time.

8 Repair and Service

ATAGO has established a close network of
customers by providing excellent customer
service and support . When an ATAGO
instrument needs servicing, not only is each
customer treated with respect, but they are
also provided with detailed methods and
userspecific suggestions on sampling and
taking measurements, based on individual
needs.

9 Reputation for Qﬁéﬁ&y

ATAGO has built a firm reputation for reliability
and quality during its over Z]O)_y_ea_r's history. We
are a strong company that expor;i to over 154
countries with continued growth expectations.
ISO 9001 certified, along with '6J£Htegrated

Applications

-Measuring sugar concentration,concentration, Brix and Refractive Index-

»Jam, Syrup » Soymilk . pCondiments

Condiment, seasonings, ketchup,
various sauces, soy sauce

Fruit and vegetable juice,
leaf juice, stem juice, root juice

Fruit juice, soft drink,
carbonated beverage

Chinese noodle soup,
various soup, various sauces

pMachine Tools
9.
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Firefighting foam,
soluble cutting oil

Brine, deicing solution, Urine, serum
medicine, chemical, cosmetics.

cleaning solution

Sodium chloride solution,
sea water, pickles

Optional Accessories

The .Ulliinte Hand-Held Refractometer UnsurpaSsec
in Function, Operation, and Desig/n

accurately than any comparable unit in the system for producing and marketing our
market. products, based on the “Plan-Do-Check-Act” V47 A
cycle, is essential to the continued qualityand i | For metal body model
to the promoting of the ATAGO name = S| iiﬁ'ﬂgﬁsiﬁ; ?;i%'\éll

i Parts.No. RE-2315-61M

Daylight Plate Sucrose solution

" Super (for Brix confirmation)

Extractor | Parts.No. RE-110010 10% Sucrose
Parts.No. RE-110020 20% Sucrose

: Parts.No. RE-29401 Parts.No. RE-110030 30% Sucrose
Sma" Volume Day"ght : Parts.No. RE-110040 40% Sucrose

Plate With Hinge Pin A Parts.No. RE-110050 50% Sucrose

For metal body model =" Parts.No. RE-110060 60% Sucrose
Parts.No. RE-2311-67M
For plastic body model
Parts.No. RE-2391-67M

Simple Operation

All ATAGO products are designed and manufactured in Japan.

: AT AG o Co LT D Headquarters: The Front Tower Shiba Koen, 23rd Floor
L] , L]

2-6-3 Shiba-koen, Minato-ku, Tokyo 105-0011, Japan
TEL : 81-3-3431-1943 FAX:81-3-3431-1945
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http://www.atago.net/ overseas@atago.net ATAGO products comply with HACCP,GMP, P4y gene®

and GLP system standards.

q’"H gt

Design Registration No.000379326-0001, 000379326-0002 (EU)

ZL 2005 3 0116403.4,5 (China), D111526 (Taiwan), D555, 549 (U.S.A.),
1255763, 1255764, 1255765, 1255766, 1255767 (Japan)

Patent Granted in countries around the world.

TEL : 1-425-637-2107

@ATAGD U.S.A, Inc. customerservice@atago-usa.com
@ATAGD INIDIA instruments Pvt. Ltd. TEL : 91-22-28544915, 40713232  customerservice@atago-india.com
(E@ATAGO THAILAND co,Le. TEL : 66-21948727-9
(@ATAGO BRASIL Ltda. TEL : 55 16 3913-8400
EATAGO ITALIA s.r.1. TEL : 39 02 36557267
(@VATAGO CHINA Guangzhou Co,Lte. TEL : 86-20-38108256
(EATAGO RUSSIA L. TEL : 7-812-777-96-96
(@VATAGO NIGERIA scientific Co,Ltd. TEL : 234-707-558-1552

B Read the measurement customerservice@atago-thailand.com
value where the boundary

line intersects the scale.

a Close the daylight plate.
View the scale through the
eyepiece.

n Apply 1-2 drops onto
the prism.

customerservice@atago-brasil.com About the Trade Mark:

Year 2005-ATAGO was established 65 years ago and we have been developing,
manufacturing, and marketing Refractometers based on our in-depth study of
optics. Thisyear we have released our NEW Hand-Held Refractometer series,
the “MASTER" to support and meet our customer’s needs. The NEW “MASTER"
series is a fitting name to match its ultimate performance. The trade mark, “¥¢"
is the Japanese Kanji which means “light” The decision to use this Kanji as a
J trade mark for the MASTER series is to emphasize that this product was
designed and manufactured in Japan. With the multitude of imitation products
out in the market today, ATAGO is maintaining our identity as the master of
manufacturing quality instruments. We, ATAGO, would like to be your business
partner and to be the “light” to continue towards a bright future together.

customerservice@atago-italia.com

info@atago-china.com

info@atago-russia.com Hand-held Refractometer

_ —@ATAGcf
-»Ccp'ure the light, measure the futurell™

atagonigeria@atago.net

7041500PP Printed in Japan

* Specifications and appearance are subject to change without notice.



8 Choose the right model for your B Understanding model names N Specifications
Se rles sample, based on the features and

: ; A model hame consists of the scale (sample name), material, and feature type. -
materials of the instrument. ( P ); ’ yp Brix Scale
H Range ene O
eixseale . MJASTER- 53 P X 5 5 -
53 Model MASTER-53a MASTER-53Pa MASTER-53T MASTER-53PT MASTER-53M MASTER-53PM
P Scale Material Features Cat.No. 2351 2971 2352 2972 2353 2973
m Measuring sauces 010 53% ["accuracy +0.2% (at 20°C) *+0.1% (20°C) +0.2% (at 20°C) *+0.1% (20°C) +0.2% (at 20°C) "0.1%
Sample information (0:2%) " [sjz6 8 Weight| 3.2x3.4x16.8cm, 130g] 3.2x3.4x16.8cm, 90g | 3.2x3.4x16.8cm, 130g| 3.2x3.4x16.8cm, 90g |3.2x3.4x16.8cm, 130g] 3.2x3.4x16.8cm, 90g
0, -
@ About 40% Brix (see @ in chart below) Choose EE] 0 to 53% Chngsp iy sl Choose the m Model MASTER-20a MASTER-20Pa MASTER-20T | MASTER-20PT | MASTER-20M | MASTER-20PM
® Salt (see @ in chart below). resistant washable type for . |_catNo. 2381 2991 2382 2992 2383 2993
clay plastic body. easy cleaning. Oto 2°°/° Accuracy +0.2% *+0.1% (10 to 30°C) +0.2% *+0.1% (10 to 30°C) +0.2% *+0.1%
@ Oily —_— ch o (©:1%) " ISize & Weight | 3.2x3.4x20.7cm, 1659 [3.2x3.4x20.7cm, 110g| 3.2x3.4x20.7cm, 1659]3.2x3.4x20.7cm, 110g|3.2x3.4x20.7cm, 165g[3.2x3.4x20.7cm, 110g
oose
______ --- Blank

) Heat resistant

B2 xamplos Material 2 types choose either metal or plastic. ere

MASTER-53X Brix 0to 53%

Material
Model MASTER-50H MASTER-80H MASTER-93H MASTER-100H

Cat.No. 2354 2364 2374 2384
3 r Range Brix 0.0 to 50.0% Brix 30.0 to 80.0% Brix 45.0 to 93.0% Brix 60.0 to 100.0%

i A g F Minimum 0.5%
6 types Both the a and T types are equipped with the Automatic Temperature Compensation Die-cast aluminum PBT e .
5 i Size & Weight 3.2x3.4x16.8cm, 130g
feature. Choose the a type for the added feature of IP 65 water-resistance. \deal for e agrien L E T (polybutylene
The H type is the heat-resistant version of the a type. metal working fluids, and various terephthalate) > Milky sample > Wide Brix ) Vegetable and Fruit
high-temperature samples. Resistant to salty erie erie 00 erie
. . ' Resistant to organic solvents. and acidic samples. Material Material Material
Series/Model | O | T WM H | 535 [ 500 e MESTEERS ece MBS ece BT
PY PY ° ° Cat.No. 2355 Cat.No. 2363 Cat.No. 2462

Water resistant — — . . Range Brix 0.0 to 53.0% Range Brix 0.0 to 90.0% Range Brix 0.0 to 53.0%

_ W Brix of Various Samples Refractive index and Brix of various types of samples Minimum 0.2% Minimum 1% Minimum 0.2%
Automatic t_emperature . . ' . . . Accuracy +0.2% (at 20°C) *+0.1% (20°C) Accuracy +1% *+0.5% Accuracy +0.2% (at 20°C) *+0.1% (20°C)
compensation Size & Weight 3.2x3.4x16.8cm, 130g Size & Weight 3.2x3.4x16.8cm, 130g Size & Weight 3.2x3.4x16.8cm, 130g

i - cl - - - Medical -
Heat resistant [ o : : Chemical Sci Memory (Brix)
Brix (%) Food industry industry clence [ = Memory N Special Scale
. i = NMemo 0.
Milky sample — — - — o — industry i
(RD) Methanol @ ample Soy Milk Soy Milk Honey Honey / Brix Brix / Salinity
1.333— 0 . m ........................................................... w ............. e R G e 3 3 =
Cutting oil m E m -
. - = i b Green tea (emulsion) Aloe extract Material Pla Plas Pla Plas Pla
MASTER-53S Opaque., inhomogeneous Iqu|c.Js can be. difficult to get a clear boundary line with a Fruits / ' g Sea water 0 0 0 Model MASTER-Soy Milk a MASTER-Soy Milk M MASTER-HONEY MASTER-HONEY/BX MASTER-BX/S28M
for Milk I conventional refractometer. This model is recommended for cream-based sauces, yogurt, 1344 5 Beer Vegetables BEtbatls 250 § gso Cat.No. 2681 2683 2524 2514 2484
or i sample i i i ini i i ’ Nickel plate liquid 53 ® Soy Milk Concentration (soybean solids) . ®Honey moisture @ Brix
y P mayonnaise, and various emulsions used in industrial processing. Sa—_— plate liq % % 9% BRI - /.. rosium chiorido convontration Honey moisture i © Sodium chioride
Strawberry Chlorella extract Range @ 0.0 to 20.0% 12.0 t0 30.0% ®12.0 to 30.0% @ 0.0 to 33.0%
Coffee Lemon © @0.0t0 12.0% : =7 ©58.0 t0 90.0% @ 0.0 to 28.09/100g
10 Soymik  Orange Gelatiniiquia ] (e Minimum ®0.2% @ 0.2% 0.2% ©0.2% @ 0.2% ® 0.5% @ 0.59/100g
1.35 Cola Aol Serum Acourac @ £0.5% *+0.25% _ £0.2% (10 to 40°C) *+0.1% @ +0.2% *+0.1% _
o ppie Y | @ £0.2% *+0.1% (10 to 30°C) +0.2% 017 15 £0.2% (10 to 40°C) *£0.1%
Prince melon g ¢ curry Freoni13 Size & Weight 3.2x3.4x16.8cm, 90g 3.2x3.4x16.8cm, 909 3.2x3.4x16.8cm, 90g 3.2x3.4x16.8cm, 90g
1 5 Demiglace (SAUEE) -+« +++-+w+sesesesefrruestornmneiininnnniinnficncnnncnnccecnn foo SR et S
Orange jelly ple Seawater Seawater Salinity Salinity Salinity (Wide range) | Salinity (Wide range)
1.36 Lactic acid- . ! Acetone s = - 2
20 bacteria beverage Silicone solution Ethanol Material Pla Pla Pla Pla Pla Pla
el Canned syrup (emuision) Model MASTER-S/Milla_| MASTER-S/Mill M MASTER-S10a MASTER-S10M MASTER-S28a MASTER-S28M
’ i Acetic acid Cat.No. 2491 2493 2471 2473 2481 2483
F ectro1);te Scale @ Salinity @ Specific gravity Sodium chloride Sodium chloride
fcon Saturated saline Range ® 0 to 100%. @ 1.000 to 1.070 0.0 to 10.09/100g 0.0 to 28.09/100g
o 138 430 Koteh e Minimum ® 1% @ 0.001 0.1g/100g 0.29/100g
n | etchup dil © 2% *+1%o © 2% *+1%o +0.29/100g "+0.1g/100g . +0.29/100g "+0.1g/100g .
- & Acouraey | o) 0,001 *+0.0005(10 10 30°C) | @ =0.001 *£0.0005 (10 to 30°C) ST B (10 to 30°C) S TN
Milk Mayonnaise Yogurt Mold release agent Size & Weight 3.2x3.4x20.7cm, 110g 3.2x3.4x20.3cm, 1059 3.2x3.4x16.8cm, 90g
1.39 — Soy sauce
1.40 — 40 Sauce Q (T TR -1 ECECIIIIIECUIIIIITECC I I S,
Silicone oil oct ample Coolant Battery Coolant Battery Coolant Refractive index
ctane
Egg yolk erie
0 to 90% Wide Brix R 50 """""" Material Pla oF Pla
o o \Vide brix Range @ Ethylene glycol Model MASTER-BR MASTER-BC MASTER-BCF MASTER-RI
Brix 60 HL R R —— I — Cat.No. 2930 2931 2932 2612
o) 5 Butter ® ethylene glycol freezing temp ® ethylene glycol freezing temp
20c Olive oil Jam Scale g g{sﬁiﬁge |g|g§|0| @ propylene glycol freezing temp @ propylene glycol freezing temp Refractive index
TO P i SR s S viene gly ® battery fluid d20/20 ® battery fluid d20/20
Diesel oil ) ., ® 0to -50°C ® 32 to -60°F
Honey Starch Syrup Ricinus Giycerin Range |2 010 700 010 -50°C @ 00 -50°C @ 32 to -50°F 1.435t0 1.520
80 | TR ° ® 1.150 to 1.300 ® 1.150 to 1.300
b 1,50 — Polyvinyl chloride Minimum 5% 5°C ®5°C @ 5°C ® 0.01 ® 10°F @ 10°F @ 0.01 0.001
90 N Size & Weight 3.2x3.4x16.8cm, 90g 3.2x3.4x16.8cm, 130g
Styrene  Asphalt R bili
a*H+53S+500: IP65 = dust-tight and protected against water jets (except eye piece) ol




STANDARD ACCESSORIES

DR-A1 DR-A1-Plus NAR-1T LIQUID
Test piece 1 pc Test piece Digital thermometer 1 pc
Contact liquid [monobromonaphthalene] (4mL) Contact liquid [monobromonaphthalene] (4mL) - AC power cable 1 pc
Allen wrench for detaching/attaching prism = Allen wrench for detaching/attaching prism Lamp cable 1 pc
Lighting adapter for solid sample «+:+«wsxeeseseesersmeiniiniiins Lighting adapter for Solid sample «+«+«tsxesseseesessmseiniiniiins LED lamp 3 pcs
Tube band Tube band Special screwdriver for calibration «««««ssssseseeeseeiseencreens 1 pc
AC adapter (AD-13) AC adapter (AD-13) Tube band 10 pcs
AC cable AC cable Instruction manual 1 pc
Instruction manual Instruction manual
NAR-1T SOLID NAR-2T NAR-3T
Digital thermometer 1 pc Digital thermometer Digital thermometer 1 pc
AC power cable 1 pc AC power cable AC power cable 1 pc
Lamp cable 1 pc Lamp cable Lamp cable 1 pc
LED lamp 3 pcs LED lamp LED lamp 3 pcs
Test piece 1 pc Test piece Allen wrench for calibration 1 pc
Contact liquid [monobromonaphthalene] (4mL) - Contact liquid [monobromonaphthalene] (4mL) - Test piece 1 pc
Special screwdriver calibration co Special screwdriver calibration Contact liquid [monobromonaphthalene] (4mL) ««+«+«eeseeseeee 1 pc
Milky white reflector 1 pc Tube band Air purger for dehumidfication 1 pc
Tube band 10 pcs Instruction manual Tube band 10 pcs
Instruction manual 1 pc Instruction manual 1 pc
NAR-4T DR-M2 DR-M4 DR-M2/1550 DR-M4/1550
Digital thermometer 1 pc Test piece 1 pc Near infrared ray viewer 1 pc
AC power cable 1 pc Allen wrench 1 pc Mounting adapter 1 pc
Lamp cable 1 pc Contact liquid [monobromonaphthalene] (4mlL) ««-«-xeeeeeeeee 1 pc Monochromatic light Source device «««-«-«eeseeeeeeeeeeaneeeenns 1 set
LED lamp 3 pcs Contact liquid Test piece 1 pc
Test piece 1 pc [methylene iodide containing sulfur solution] (4mL) * ==« 1 pc Allen wrench 1 pc
Contact liquid [monobromonaphthaleng] (4mL) ««-«:-«-ceeeeeeee 1 pc Interference filter, 589nm 1 pc Contact liquid [monobromonaphthaleng] (4mL) ««-««-«-ceeeeeeee 1 pc
Contact liquid Lighting glass for film measurement ««:-:wseweeseesseesenneces 1pc Contact liquid Abbe Refractometers
[methylene iodide containing sulfur solution] (4mL) --- Spare bulb 1 pc [methylene iodide containing sulfur solution] (4mL) * ==+ 1 pc
Special screwdriver calibration Tube band 10 pcs Interference filter, 589nm 1pc » Page 2 DR-A1 <DIGITAL>
Milky white reflector Instruction manual 1pc Interference filter frame for 58ONM ««++«++eeeseresrerseressenerenuanes 1 pc
Tube band *For DR-M4 only Tube band 10 pcs DR-A 1-Plus <DIGITAL>
Instruction manual :_lghnng glass for film measurement -« 1pc » Page 3 N AR_ 1T LIQUID
nstruction manual 1 pc

NAR-1T SOLID

NAR-2T <HIGH TEMPERATURE MODEL>
NAR-3T <PRECISION MODEL>

NAR-4T <HIGH REFRACTIVE INDEX MODEL>

*For DR-M4/1550 only

OPTIONAL PARTS

@ Interference Filters for MULTI-WAVELENGTH ABBE REFRACTOMETERS
(Standard accessory only 589nm)

» Page 4
@ For measuring solid samples (excluding the NAR-1T LIQUID)
O Eyepiece For Polarizing Parts No. RE-1146

O Test Piece O for DR-M2/DR-M4

Multi-Wavelength Abbe; Refractometers

* Test Piece D For Measurement of Film (nD 1.74) Parts No. RE-1498 589(D)nm Parts No. RE-3520 | 546(e)nm Parts No. RE-3523 » Page 5 DR"ME
* Test Piece E For Measurement of Film (nD 1.92) Parts No. RE-1499 486(F)nm Parts No. RE-3521 | 480(F')nm Parts No. RE-3524
e Adapter For Film Sample (for DR-A1) Parts No. RE-1581 656(C)nm Parts No. RE-3522 | 644(C')nm Parts No. RE-3525 DR'M4

Any wavelength  Parts No. RE-3526
(450 to 539nm, 540 to 680nm, 681 to 799nm, 800 to 1100nm)

DR-M2/1550
DR-M4 /1550

O Contact Liquid
e Contact Liquid - monobromonaphthalene nD 1.65 (4mL) Parts No. RE-1196

» Page 6

* Contact Liquid nD 1.78 (4mL) Parts No. RE-1199 O for DR-M2/1550, DR-M4/1550
e Contact Liquid LJ nD 1.80 (7mL) Parts No. RE-99080 589(D)nm Parts No. RE-16501 546(e)nm Parts No. RE-16504
O Test Piece with monobromonaphthalene as contact liquid 486(F)nm Parts No. RE-16502 | 480(F')nm Parts No. RE-16505
656(C)nm Parts No. RE-16503 | 644(C')nm Parts No. RE-16506

* Test Piece A (nD=1.516) with M-Naphthalene
with monobromonaphthalene as contact liquid
o Test Piece C (nD=1.620) with M-Naphthalene
with monobromonaphthalene as contact liquid
@ For connecting to a computer (for DR-A1/DR-A1-Plus only)

O RS-232C Cable For Personal Computer (D-Sub 9 Pin)

Any wavelength Parts No. RE-16507

Parts No. RE-1195 (450 1o 539nm, 540 to 680nM, 681 to 799nm, 800 to 1550nm)

@ Near-infrared Ray Viewer for
MULTI-WAVELENGTH ABBE REFRACTOMETERS

O Near-infrared Ray Viewer (With Adapter)

Parts No. RE-1197

Parts No. RE-9119
Parts No. RE-15305

Measurement of Birefringent Samples Special Order Option

Measurement of birefringent (double refraction) materials requires an optional The sample stage height s
Polarizing Eyepiece (Part No. RE-1146). can be customized. \"‘&.‘ ’
Double refraction measurements are available at wavelengths between 450 and b i

680nm. Contact us for more details. :

All ATAGO refractometers are designed and manufactured in Japan.

Headquarters: The Front Tower Shiba Koen, 23rd Floor =
@ATAG o Co" LT D' 2-6-3 Shiba-koen, Minato-ku, Tokyo 105-0011, Japan i WA

TEL : 81-3-3431-1943 FAX: 81-3-3431-1945 Qw* JAB | ATAGO products comply with HACCP,GMP,

and GLP system standards.

http://www.atago.net/ overseas@atago.net

@ATAGD U.S.A, Inc. TEL : 1-425-637-2107 customerservice@atago-usa.com RETOM nasran
(_’:)ATAGD INIDIA instruments Put. Ltd. TEL : 91-22-28544915, 40713232 customerservice@atago-india.com

@ATAGO THAILAND co.ttd. TEL : 66-21948727-9 customerservice@atago-thailand.com

(_.:)ATAGD BRASIL Ltda. TEL : 55 16 3913-8400 customerservice@atago-brasil.com

‘.:)ATAGD ITALIA s.r.I. TEL : 39 02 36557267 customerservice@atago-italia.com

":)ATAGO CHINA Guangzhou Co,,Ltd. TEL : 86-20-38108256 info@atago-china.com

(’:)ATAGD RUSSIA L. TEL : 7-812-777-96-96 info@atago-russia.com

@VATAGO NIGERIA scientiic Co,Led. TEL : 234-707-558-1552

atagonigeria@atago.net

* Specifications and appearance are subject to change without notice.
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B Uses and Applications of the Abbe Refractometers

ATAGO's Abbe Refractometers are widely used in a variety of fields; from basic
research to product management.

Uses and Applications

For measuring the refractive index (nD) of liquid samples
between 5 to 50°C:

For measuring the refractive index (nD) of liquid samples up
to 120°C:

For measuring the refractive index (nD) of solid samples
(glass, plastics, films, etc.):

For measuring liquid or solid samples with a high refractive
index (1.47 to 1.87):

For measuring and determining the refractive index or Abbe
number of liquid or solid samples at different wavelengths:

For determining average dispersion values or abbe numbers:

For measuring Brix (%):

For connecting to a printer:

For measuring birefringent (double refraction) samples (plastics,
films) that have different refractive indices depending on their
orientation, or for measuing the ordinary ray (n subscript null) or

extraordinary ray (n subscript exponential) of liquid crystals (LCs):

DR-A1, DR-A1-Plus, and NAR-1T LIQUID. We recommend
the NAR-3T for high-accuracy measurements.

NAR-2T

NAR-1T SOLID, DR-A1, and DR-A1-Plus. The NAR-3T is also
capable of measuring clear, translucent glass or plastics.

NAR-4T

DR-M Series: DR-M2, DR-M2/1550, DR-M4, and
DR-M4/1550 (For high refractive index measurements.)
NAR-1T SOLID, NAR-2T, and NAR-3T

DR-A1, DR-A1-Plus, and NAR-1T LIQUID. We recommend
the NAR-3T for high-accuracy measurements.

DR-A1, DR-A1-Plus, and DR-M Series

DR-A1, DR-A1-Plus, NAR-1T SOLID,
NAR-2T, NAR-4T, and DR-M Series

B ATAGO Products Conform to ASTM Standards

Please contact ATAGO for further details.

D542 STM for Index of Refraction of Transparent Organic Plastics

D1045 STM for Sampling and Testing Plasticizers Used in Plastics

D1218 STM for Refractive Index and Refractive Dispersion of Hydrocarbon Liquids
D1416 STM for Rubber from Synthetic Sources--Chemical Analysis

D1747 STM for Refractive Index of Viscous Materials

D3321 STM for Use of the Refractometer for Field Test Determination of the Freezing Point of Aqueous Engine Coolants

D4095 STM for Use of the Refractometer for Determining Nonvolatile Matter (Total Solids) in Floor Polishes

D5006 STM for Measurement of Fuel System Icing Inhibitors (Ether Type) in Aviation Fuels
D5775 STM for Rubber from Synthetic Sources-Bound Styrene in SBR

B Sucrose Solution (for Brix confirmation)

Sucrose solutions for Brix confirmation are now available by ATAGO.
Please choose the most suitable sucrose solution for your application.

RE-110010  10% Sucrose 10.00 +0.03% Approx. 5mL
RE-110020  20% Sucrose 20.00 £0.03% Approx. 5mL
RE-110030  30% Sucrose 30.00 +0.03% Approx. 5mL
RE-110040  40% Sucrose 40.00 +0.04% Approx. 5mL
RE-110050  50% Sucrose 50.00 +0.05% Approx. 5mL
RE-110060  60% Sucrose 60.00 +0.05% Approx. 5mL

Custom concentration sucrose solutions are now available.

*Warranty period for these solutions is 6 weeks.

Accuracy and price will depend on the concentration; please contact ATAGO for more details.

DIGITAL ABBE REFRACTOMETERS

DR-A1

Cat.No.1310

Refraction view Display

By simply aligning the boundary line of refraction at the cross hairs,
this refractometer directly indicates a measurement value (in refractive
index or Brix (%), selectable) together with the temperature on a
digital display. This refractometer enables anyone to easily carry out
measurements without reading analog graduation.

*Dispersion value cannot be measured with the DR-AT.

Choosing the Right Model for Your Sample Type

DR-A1 DR-A1-Plus
Stews Milk
Ketchup Yogurt
Curry Clear Puree
Salsa samples Grape juice
Vinaigrettes Soy sauce

Opaque samples with Opaque samples with
undissolved solids no undissolved solids

DR-Al1-Plus

for Opaque Samples

Cat.No.1311

With the new prism, the field
of view is brighter than the
predecessor model

(DR-A1), making it easier to
measure inhomogeneous/
opaque samples.

Common Specifications (DR-A1/DR-A1-Plus)

Measurement Range Refractive Index (nD) 1.3000 to 1.7100,
Brix 0.0 to 100.0%
(ATC is executed at 5 to 50°C)
Resolution Refractive Index (nD) 0.0001, Brix 0.1%
Measurement accuracy Refractive Index (nD) £0.0002, Brix £0.1%
Measurement temperature 5 to 50°C

(Circulating constant temperature bath range, as
well as Brix temperature compensation range.)

Thermometer accuracy +0.2°C

Ambient temperature 510 40°C

Indications Refractive Index (nD), Brix (%), Temp (°C)

Display LCD

Light source LED Lamp (Approximating to wavelength of
D-line)

Power supply AC adapter (100 to 240V (50/60Hz) AC input)

Power consumption 16VA

Output Printer DP-63(C) (Optional)

PC (via RS-232C)
Dimensions and weight 13x29%x31cm, 6.0kg (Main unit)
10.56x17.5x4cm, 0.7kg (AC adapter)

For Measuring Emulsions or Dark Samples
— DR-A1—— — DR-A1-Plus —

The DR-A1 has a slightly dimmer field The DR-A1-Plus features a brighter
of view, which makes it difficult to  field of view, making it easier to
measure emulsions or dark samples. measure dark, opaque samples.

*Samples containing undissolved solids may not produce measurement results.
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ABBE REFRACTOMETERS

NAR- 1T LIQUID

For Measuring Liquid Samples Only [ER:I\LA AR

NAR-1T soup

Cat.No.1212

For Measuring Solid Samples

The NAR-1T LIQUID is for liquid sample measurement only. This model
has the Refractive Index scale and Brix scale, and operates with D line
(689nm) light source. Calibration is performed using distilled water.

The NAR-1T SOLID Abbe Refractometer was designed for solid
sample measurement (this model can also measure liquid samples).
This model has the Refractive Index scale and Brix scale, and operates
with D line (589nm) light source.

Specifications
Measurement Range Refractive Index (nD) 1.3000 to 1.7000,
Brix 0.0 to 95.0%
Minimum scale Refractive Index (nD) 0.001, Brix 0.5%

Measurement accuracy Refractive Index (nD) £0.0002, Brix +0.1%
Average dispersion value  nF-nC (to be calculated according to
conversion table)*SOLID only
Measurement temperature 5 to 50°C
(Temperature range regulated by circulating
constant temperature water bath.)
Thermometer accuracy +0.2°C

Ambient temperature 510 40°C
Light source LED Lamp
(Approximating to wavelength of D-line)
Power supply AC100 to 240V, 50/60Hz
Power consumption 5VA

Dimensions and weight 13x18x23cm, 2.5kg (Main unit)
10x11x7cm, 0.5kg (Thermometer)

High Temperature Model

NAR-2T

Cat.No.1220

Designed for use with compounds that require measurement at high
temperatures (up to 120°C). Capable of measuring samples from 5
to 120°C, such as substances with a melting point higher than room
temperature, or compounds containing substances with a transition
temperature below 120°C. Aside from liquid samples, glass, films,
plastics and other solid samples can also be measured.

*Optional accessories: Circulating constant temperature bath (up to 60°C). (Pg. 5)
For a circulating constant temperature bath above 61°C, please purchase
separately (not available through ATAGO).

Specifications
Measurement Range Refractive Index (nD) 1.3000 to 1.7000,
Brix 0.0 to 95.0%
Minimum scale Refractive Index (nD) 0.001, Brix 0.5%

Measurement accuracy Refractive Index (nD) +0.0002, Brix +0.1%
Average dispersion value  nF-nC (to be calculated according to
conversion table)
Measurement temperature 5 to 120°C
(Temperature range regulated by circulating
constant temperature water bath.)
Thermometer accuracy 0to 100°C--- +0.2°C,
100 to 120°C -+ £0.5°C

Ambient temperature 5to0 40°C
Light source LED Lamp
(Approximating to wavelength of D-line)
Power supply AC100 to 240V, 50/60Hz
Power consumption 5VA

Dimensions and weight 12x20x25cm, 5.8kg (Main unit)
10x11x7cm, 0.5kg (Thermometer)

B Custom Refractive Index Ranges Available by Special Order

® NAR-1T+LO Cat.No.1217 Measurement Range: Refractive Index (nD) 1.1500 to 1.4800, Measurement temperature: 5 to 50°C

® NAR-2T - LO Cat.No.1227 Measurement Range: Refractive Index (nD) 1.1500 to 1.4800, Measurement temperature: 5 to 120°C

Precision Model

PRECISION ABBE REFRACTOMETER

NAR-3T

Cat.No.1230

345 abssh
10 1

The NAR-3T is the unit with the highest degree of precision and
accuracy among the Abbe Refractometers. It was developed to
give improved measurement accuracy and ease of use. This was
achieved by making fundamental improvements to the optical system
and utilizing a larger scale, which allows for a refractive index scale
measurements of up to 0.00005. Incorporating a high intensity lamp
and using a double control knob gives quick and more accurate
control.

Specifications
Measurement Range Refractive Index (nD) 1.30000 to 1.71000,
Brix 0.00 to 95.00%
Minimum scale Refractive Index (nD) 0.0002, Brix 0.1%

Measurement accuracy Refractive Index (nD) +0.0001, Brix +0.05%
Average dispersion value  nF-nC (to be calculated according to
conversion table)
Measurement temperature 5 to 50°C
(Temperature range regulated by circulating
constant temperature water bath.)
Thermometer accuracy +0.2°C

Ambient temperature 510 40°C
Light source LED Lamp
(Approximating to wavelength of D-line)
Power supply AC100 to 240V, 50/60Hz
Power consumption 5VA

Dimensions and weight 12x31x34cm, 9.0kg (Main unit)
10x11x7cm, 0.5kg (Thermometer)

ABBE REFRACTOMETERS

NAR-4T

High Refractive Index Model

Cat.No.1240

Research and Development on new materials for modern technologies
is being actively conducted in every industry. Many of these materials
(especially polymer film and related materials) are of high refractive
index - often too high for the existing Abbe refractometers. These can
now be measured with the nD 1.4700 to 1.8700 range of the NAR-4T.

*Dispersion values cannot be measured with this unit.

Specifications
Measurement Range Refractive Index (nD) 1.4700 to 1.8700
Minimum scale Refractive Index (nD) 0.001

Measurement accuracy Refractive Index (nD) +£0.0002
Measurement temperature 5 to 50°C
(Temperature range regulated by circulating
constant temperature water bath.)
Thermometer accuracy +0.2°C

Ambient temperature 510 40°C
Light source LED Lamp
(Approximating to wavelength of D-line)
Power supply AC100 to 240V, 50/60Hz
Power consumption 5VA

Dimensions and weight 13x18x23cm, 2.5kg (Main unit)
10x11x7cm, 0.5kg (Thermometer)

Note: To obtain the refractive index value, simply refer to the conversion table that is provided with this unit. Dispersion values cannot be measured with this unit.

® NAR-2T *HI Cat.No.1228 Measurement Range: Refractive Index (nD) 1.4700 to 1.8700, Measurement temperature: 5 to 120°C

® NAR-2T *UH Cat.No.1229 Measurement Range :Refractive Index (nD) 1.7000 to 2.0800, Measurement temperature: 5 to 120°C

Sucrose Solution on Page 1

Sucrose Solution on Page 1



MULTI-WAVELENGTH ABBE REFRACTOMETERS

DR-MZ2

MULTI-WAVELENGTH ABBE REFRACTOMETERS

DR-M2/1550

Customizable
wavelength:
1100nm range

Customizable

wavelength:
1550nm range

Cat.No.1410 supported Cat.No.1412 supported
DR-M4 DR-M4 /1550
High Refractive Index Model Cat.No.1414 High Refractive Index Model Cat.No.1415 5=

Refraction view Display

Refraction view Display

Refractive Index or Abbe number (vd or ve) can be measured at
different wavelengths ranging from 450 to 1,100nm.

For measurement at wavelengths ranging from 681 to 1,100nm, the
optional near infrared ray viewer (Part No.RE-9119) is required. The
DR-M2/DR-M4 digitally displays the measurement results of refractive

matching the boundary line at the intersection point of the cross hairs.

These refractometers can be connected to the digital printer. The
DR-M4 is a high refractive index version of the DR-M2, with a refractive
index measurement range of 1.4700 to 1.8700 (at a wavelength of
589nm). The DR-M4 shares common appearance and features with

Refractive Index or Abbe number (vd or ve) can be measured at different wavelengths
ranging from 450 to 1,550nm. Measurement at wavelengths of 1550nm has become
more in demand with the recent development of materials for the IT communications
field. The DR-M2/1550 and the DR-M4/1550 are suitable for measuring samples that
require a refractive index in the near infrared range, such as fiber optics materials, optical
glass, and plastics.

source. They can be used with a near infrared ray viewer or interference filters. These
refractometers digitally display the measurement result on the LCD. Measurement can
be achieved by matching the boundary line at the intersection point of the cross hairs.
These units can be connected to the digital printer.

The DR-M4/1550 is a high refractive index version of the DR-M2/1550, with a refractive
index measurement range of 1.4700 to 1.8700 (at a wavelength of 589nm). The

index or Abbe number on the LCD. Measurement can be achieved by the DR-M2. These models are equipped with a power supply unit and a monochromatic light DR-M4/1550 shares common appearance and features with the DR-M2/1550.
Specifications Specifications
Measurement Range Resolution Refractive Index (nD) 0.0001, Abbe number 0.1 Measurement Range Resolution Refractive Index (nD) 0.0001, Abbe number 0.1

DR-M2 Measurement accuracy Refractive Index (nD) +0.0002 DR-M2/1550 Measurement accuracy Refractive Index (nD) +0.0002

Wavelength ~ 450nm

Wavelength ~ 589nm

Wavelength ~ 680nm

Wavelength 1,100nm
DR-M4

Wavelength ~ 450nm

Wavelength ~ 589nm

: Refractive Index 1.3278 to 1.7379
: Refractive Index 1.3000 to 1.7100
: Refractive Index 1.2912 to 1.7011
: Refractive Index 1.2743 to 1.6840

: Refractive Index 1.5219 to 1.9220
: Refractive Index 1.4700 to 1.8700

Wavelength range

Measurement

(With the attached test piece at 500 to 650nm)
From 450 to 1,100nm

*Interference filters for measurement at wavelengths
other than 589nm are sold separately

(For measurement at wavelengths ranging from 681

to 1,100nm, the near infrared ray viewer (optional) is
required.)

510 50°C

Wavelength ~ 450nm

Wavelength  589nm :
: Refractive Index 1.2912 to 1.7011
. Refractive Index 1.2743 to 1.6840

Wavelength  680nm
Wavelength 1,100nm

Wavelength 1,550nm :

DR-M4/1550
Wavelength ~ 450nm

: Refractive Index 1.3278 to 1.7379

Refractive Index 1.3000 to 1.7100

Refractive Index 1.2662 to 1.6759

. Refractive Index 1.5167 to 1.9166

(with the attached test piece at 500 to 650nm)

From 450 to 1,550nm

*Interference filters for measurement at wavelengths

other than 589nm are sold separately

Measurement 510 50°C

temperature range (Temperature range regulated by circulating
constant temperature water bath.)

Wavelength range

Thermometer accuracy +0.2°C
Ambient temperature 510 40°C
Power consumption 160VA (Refractometer),
240VA (Monochromatic Light source)

Wavelength  680nm : Refractive Index 1.4545 to 1.8544
Wavelength 1,100nm : Refractive Index 1.4260 to 1.8259

temperature range (Temperature range regulated by circulating
constant temperature water bath.)

Thermometer accuracy +0.2°C

Wavelength  589nm : Refractive Index 1.4700 to 1.8700
Wavelength  680nm : Refractive Index 1.4559 to 1.8557
Wavelength 1,100nm : Refractive Index 1.4298 to 1.8296

Ambient temperature 5to0 40°C Wavelength 1,550nm : Refractive Index 1.4211 to 1.8209 - ) )

. Output For digital printer, DP-63(B) (optional),
Power consumption 160vA Conforming to Centronics standard
Output For digital printer, DP-63(B) (optional), 9

AC100 to 240V, 50/60Hz

13x29%x31cm, 6.0kg (Main unit)
15x33x11cm, 3.2kg (Power supply unit)
22x30x20 to 30cm, 5.2kg (Light source)

Power supply

Conforming to Centronics standard ; ; )
Dimensions and weight

AC100 to 240V, 50/60Hz
13x29x31cm, 6.0kg (Main unit)
156x33x11cm, 3.2kg (Power supply unit)

Power supply
Dimensions and weight

Optional Accessories

Circulating Constant Temperature Bath Specifications i | ) el s LUERiEee i s Ui A

Tank capacity 1oL ?b:;e num?er can be P‘f::bured ilrn"pcliy) interference filter (an optional part). While looking :53 "9

: N the case Oor measurement O e number v : ; -
60- 05 Cat.No.1923 Temperature setting range 10 to 60°C (water) th.icr:utih t.hf eyeptllece, ”.]TC? tt: © bouniaw hn.?h ) "l'B 5
A circulating water bath for precise temperature Minimum temperature indication - 0.1°C (1) Set the sample on the prism surface. W tﬁ mSeEr_T_ef ORI OTITE Erests (nalie, T,
control of refractometers without Peltier. The Constant-temperature accuracy ~ £0.2°C S " "S "EE‘ press the ey.
o P ti 250VA b
temperature range can be set from 10 to 60°C and ower consumption o ) MESTE i ESEm T EiEranes il iy (4) Replace the interference filter with the 656nm
its compact, easy to use design makes it optimal for Power SLpply ' ROl (EEENEE T I DIRHE 68 BisiEneEe i 565 interference filter (of an optional part). While lookin ‘S 139
connecting to a refractometer. Dimensions and weight 20.4x33.6x28.9cm, 9.0kg accessory). . throuah the evepiece. match the bou.n darv line Witi 341233
(el Lty While looking through the eyepiece, match Rispiay < L £ [

Digital Printer e Y € M the intersection point of the cross hairs. 3

D P 63(0) Specifications point of the cross hairs. Then, press the (5) Press the SET key. The indication on the display at
= Cat.No.3136 Printing method Thermal dot SET key. that time represents the Abbe number "vd".
for DR-A1-DR-A1-Plus =, Power consumption 13VA 5 uc
"'Q Power supply AC adapter [} J

DP-63(B) Cat.No.3135

for DR-M2 - DR-M4 - DR-M2/1550 - DR-M4/1550

* For optimum convenience, use an optional digital printer to print out

(Input voltage: AC100 to 240V)
the refractive index at each wavelength and Abbe number.

17x16x7cm 580g (main unit only) Refraction view

Dimensions and weight
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@ATAGO"

Digital Differential Refractometer
Cat.No.3930

DD-/

High-accuracy measurement is made possible by
measuring the difference in concentrations of 2 solutions.

| Application examples:

¢ Tea

¢+ Unsweetened or diet beverages
¢ Coffee or herbal extracts

¢ Cleaning and sanitizing solutions
¢ Surfactants




The DD-7 measures solutions of up to 2% Brix concentration at the
extremely high-accuracy level of £0.005% Brix.

(Note that the range of measurement gets narrower at concentrations higher than 10% Brix.) When a reference solution of 8.000% Brix is used, for
example, the DD-7 can measure concentrations in the range of 8% to 10% Brix at resolution of 0.001% Brix and precision of measurement of
+0.005% Brix.  Note: High viscosity samples may not be suitable for measurement.

e Measurement is very simple. Inject a reference solution and a sample solution to respective injection ports,
and press the Start Switch.

e Digital readings eliminate reading errors resulting from user subjectivity.

e Measurement data can be exported to a printer or computer via RS-232C connection.

Measure low-concentration food and Measure concentrations of sanitizers and Measure surfactants, anti-rust agents, metal-
beverages, such as coffee, tea, diet sodas, disinfectants, such as hydrogen peroxide working fluids, and other industrial solutions

and herbal extracts. solutions, at a precision level of +0.012% or  at +0.005% Brix accuracy.
higher.
Liquid Crysta] Display (LCD) Specifications
_ o Method of measurement : Differential optical refraction
\ method
w e Measurement range : 0.000 to 2.000% in concentration
b (for sucrose solution)

It is possible to measure samples with refractive index
up to 1.50 (nD) by reference solutuion.
(Samples must be low in viscosity.)

e Measurement accuracy — : +0.005% (In the case of
measurement of sucrose
solution (0 to 2%) at 30°C)

o Unit of minimum display  : 0.001%

e Temperature control range : Between 5°C and 10°C above
ambient temperature; up to 40°C

. 11/05/10 10:10 300°C Eataco
| OPERATION RADY ettt 07 |

?lsngo] 1
"dj s el -] 0-
-1:2|3:cl]

o =8l < N *Heating only (no cooling)
oot = o Ambient temperature :10t0 30°C
N e e Display area : Two 24-characer lines (LCD)
e Light source :LED
e Light sensor : Photo-diode (dual type)
e Qutput RS-232C Printer  : Digital printer DP-63,
DP-AD(optional)
— ! e Power supply : AC100 to 240V, 50/60Hz
1 F e Power consumption : 50VA
Operation Panel Reference Port Sample Port | hiensions : 36(W) x 35(D) x 14(H)cm
e Weight : 5.8kg
All ATAGO products are designed and manufactured in Japan. HACCP Em |émOan‘zir%jfgssx{:gysm;ﬁsc.cP'
‘.:) ATAGO C D., LTD. A ,;55’?! * Specifications and appearance are subject to change without notice.
Headquarters: The Front Tower Shiba Koen, 23rd Floor [\ | qg&é{é REGISTERED

2-6-3 Shiba-koen, Minato-ku, Tokyo 105-0011, Japan AR T o ey
TEL : 81-3-3431-1943 FAX : 81-3-3431-1945
overseas @atago.net http : //www.atago.net/
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