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MASTER of REFRACTOMETRY

Hand-held Refractometers







NEW

NEW

Scale range

Minimum scale

Size and weight 

: Brix 0.0 to 10.0%�

: 0.1%

: 4×4×20cm, 200ｇ�

Scale range

Minimum scale

Size and weight 

: Brix 0.0 to 20.0%�

: 0.1%

: 4×4×20cm, 200ｇ�

Scale range

Minimum scale

Size and weight

: Brix 0.0 to 8.0%�

: 0.1%

: 4×4×21cm, 260ｇ�
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N-10E

N-20E/ATC-20E

The N-10E is a model developed for very low concentration use 
where the Brix is 10% or less. The scale is big, and precise 
measurements are possible. Good for measurements 
of low concentration fruit juices, etc.

The N-20E and ATC-20E are widely used for 
measuring the concentration of low density aqu-
eous solutions such as tomato juices, fruit juice, 
cola, etc.  The ATC-20E is an Automatic Temper-
ature Compensating type refractometer which 
automatically provides correct measurement val-
ues of 20 C̊.

N-10E Cat.No. 2151,  N-20E Cat.No. 2161
HAND-HELD REFRACTOMETERS

ATC-20E Cat.No. 2323
AUTOMATIC TEMPERATURE COMPENSATING TYPE REFRACTOMETER

N-10E
N-20E

ATC-20E

The N-8α is especially developed for very low concentration solution, Brix 
8% or less.  A special light filter is in place to allow for higher contrast to view 
the boundary line.

N-8α Cat.No. 2360
HAND-HELD  REFRACTOMETER

MASTER-H Series are the Heat models of the MASTER-α series. Designed 
for measuring high-temperature samples during cooking or boiling process 
at production sites. Corrosion resistant tempered glass prism are adopted to 
provide an extended service life.

MASTER-50H Cat.No.2354
MASTER-80H Cat.No.2364
MASTER-93H Cat.No.2374
MASTER-100H Cat.No.2384

MASTER SERIES REFRACTOMETER
(Water Resistant ＆ A.T.C. -Heat Resistant model-)　�

Scale range

Minimum scale

Accuracy 

Size and weight

:MASTER-50H Brix 0.0% to 50.0%
MASTER-80H Brix 30.0% to 80.0%
MASTER-93H Brix 45.0% to 93.0%
MASTER-100H Brix 60.0% to 100.0%

:Brix0.5%

:Brix±0.5%

:3.3×3.3×16.8cm,120g

The MASTER-Series Wine Refractometers are used 
for measuring grape must concentrations.

MASTER SERIES WINE REFRACTOMETER

MASTER-TA Cat.No.2590
MASTER SERIES WINE REFRACTOMETER (A. T. C. and Water Resistant)

Scale range

Minimum scale

Accuracy 

Size and weight

:T.A. 0.0 to 25.0%
Brix 0.0% to 40.0%

:T.A. 0.2%
Brix 0.2%

:T.A. ±0.3%（10 to 30℃）�
Brix ±0.5%

:3.3×3.3×20.4cm,160g

MASTER-OE Cat.No.2591

Scale range

Minimum scale

Accuracy 

Size and weight

:Oe. 0.0 to 130°
Brix 0.0 to 33.0%

:Oechsle 1°
Brix 0.2%

:Oechsle±1°
Brix ±0.2%（10 to 30℃）

:3.3×3.3×20.4cm,160g

MASTER-GOE Cat.No.2592

Scale range

Minimum scale

Accuracy 

Size and weight

:German Oechsle 30 to 170°
Brix 0.0 to 40.0%

:German Oechsle 1°
Brix 0.2%

:German Oechsle ±2°
Brix ±0.5%（10 to 30℃）
:3.3×3.3×20.4cm,160g

MASTER-BAUME Cat.No.2594

Scale range

Minimum scale

Accuracy 

Size and weight

:Baume 0.0 to 21.0°
Brix 0.0 to 40.0%

:Baume 0.2°
Brix 0.2%

:Baume±0.3°
Brix ±0.5%（10 to 30℃）

:3.3×3.3×20.4cm,160g

MASTER-KMW Cat.No.2593

Scale range

Minimum scale

Accuracy 

Size and weight

:KMW 0.0 to 27.0°
Brix 0.0 to 33.0%

:KMW 0.2°
Brix 0.2%

:KMW 0.2°
Brix ±0.2%（10 to 30℃）
:3.3×3.3×20.4cm,160g

MASTER-50H

MASTER-93H

MASTER-80H

MASTER-100H



Scale range

Minimum scale

Size and weight 

: Ethyl Alcohol Consentration 0.0 to 21.0% （ml/100ml）

: 0.2%（Resolution 0.1%）

: 4×4×21cm, 260ｇ�

Scale range

Minimum scale

Size and weight 

: 12.0 to 30.0%（water content in honey）

: 0.1%

: 4×4×17cm, 260ｇ�

HAND-HELD HONEY REFRACTOMETER

Scale range 

Minimum scale

Accuracy

Size and weight

: Salinity 0.0 to 100.0‰�
: Specific gravity 1.000 to 1.070

: Salinity 1‰�
: Specific gravity 0.001

:（ATC-S/Mill-E）Salinity±1‰�
: Specific gravity ±0.001（10 to 30℃）
: 4×4×20cm, 200ｇ�

4

Designed ideally to measure pure alcohol and alcohol 
after distillation.

AL-21α Cat.No. 2361
HAND-HELD ALCOHOL REFRACTOMETER

The honey refractometer is specially designed to determine the 
percentage of water contained in honey.

HHR-2N Cat.No. 2522

Scale range 

Minimum scale 

Size and weight 

: 0.0 to 10.0% sodium chloride�

: 0.1%

: 4×4×20cm, 200ｇ�

S-10E

Scale range 

Minimum scale 

Size and weight

: 0.0 to 28.0% sodium chloride�

: 0.2%

: 4×4×18cm, 170ｇ�

S-28E

Scale range

Size and weight

32 to –60 F̊�
32 to –50 F̊

: Ethylene glycol     0 to –50 C̊
 Propylene glycol   0 to –50 C̊

 Battery fluid d       1.150 to 1.300

: 4×4×14cm, 140ｇ�

BC-3EBC-2E

20
20

BC-2E

BC-3E

This refractometer has an exclusive scale for measuring specific gravity of 
battery fluid and for checking the freezing temperature of ethylene glycol and 
propylene glycol which are used as antifreeze mixture in automobiles, ther-
mal catalyst for solar power systems and other industrial applications. 
The scale of the model BC-2E is graduated in C̊ while 
that of the BC-3E is in F̊.

BC-2E Cat.No. 2832,  BC-3E Cat.No. 2842
BATTERY COOLANT CHECKERS

The S-10E and the S-28E are salt concentration refractometers with special 
scales.  The units can be used for controlling the concentration of 
saltwater used in rinsing seafood or salinity in cooking.

S-10E Cat.No. 2412,  S-28E Cat.No. 2422
SALINITY REFRACTOMETERS

Scale range 

Minimum scale

Size and weight

: Ethylene glycol     0 to 70%, 0 to –50 C̊
 Propylene glycol   0 to 70%, 0 to –50 C̊

: 5%, 5 C̊�

: 4×4×14cm, 140ｇ�

The S/Mill-E density meter measures the salinity and the specific gravity of 
sea water. The salinity of sea water is displayed in parts per mille（‰） unit.  
The ATC-S/Mill-E model is designed with the Automatic Temperature Com-
pensation feature which automatically provides the measurement values at 
the compensated temperature of 20 C̊（compensation range 10 to 30 C̊）.

S/Mill-E Cat.No. 2442,  ATC-S/Mill-E Cat.No. 2444

SALINITY REFRACTOMETERS （sea water） /
ATC TYPE SALINITY REFRACTOMETERS （sea water）� This refractometer can be used for measuring the concentration and freezing 

temperature of ethylene glycol and propylene glycol which are used as anti-
freeze mixture for automobiles, thermal catalyst for solar power systems, 
and other industrial applications.  Designed with a dual scale, the BR-1E is 
ideal for field measurement. 

BR-1E Cat.No. 2821
COOLANT REFRACTOMETER

S/Mill-E

ATC-S/Mill-E

Scale range

Minimum scale

Size and weight 

: Brix 0.0 to 90% 
（3-stage switching）

: 0.2%

: 4×4×20cm, 600ｇ�

Scale range 

Minimum scale

Size and weight 

: nD 1.333 to 1.520 
（3-stage switching）

: 0.001

: 4×4×20cm, 600ｇ�

The refractive index of a sugar solution is in proportion to su-
gar concentration. The model HSR-500 uses this princi-
ple, where a transmitting system is applied, to 
measure within a full range of Brix（0.0-90.0%）.
The R-5000 can be used for simple, 
quick and easy measurements of 
refractive index.

HSR-500 Cat.No. 2340,  R-5000 Cat.No. 2350
HAND-HELD REFRACTOMETERS（full range）�

HSR-500 R-5000



Water Concentrated�
 Sugar Water

Please use as a guide with a chart of back page when you choose the refractometer.

■Known sample's typical concentration

Sample �
Solution

Small Refaction

Field with�
Weak Solution

Field with�
Strong Solution

Scale Face

LensPrism

Large�
Refraction

Light Source

Oranges, Pears
Tomatoes
Apples, Melons
Strawberries, Peaches
Grapes
Water melons, Plums
Concentrated fruit juices
Fruit juices
Tomato puree
Tomato juices
Coke, Carbonated beverages
Nectar
Lactic acid bacteria beverage
Coffee
Condensed milk
Molasses
Canned syrup
Starch sugar liquid
Pudding, Yogurt
Soy sauce
Yeast culfure
Wines
Bean milk
Canned fruits
Egg yolk
Steak sauce, Ketchup
Milk
Pickles
Jelly, Marmalade, Flour paste
Cooking oils
Cutting oil
Starch paste
Emulsified solution
Soluble tempering oil
Antifreeze mixture
Oils

Fruits, 
Fruit juices, 
Soft Drinks

Concentration sample Designation
Brix�
（％）�100 20 30 40 50 60 70 80 90

Food
Industry

Chemical
Industry
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Which Refractmeter to choose

Light Refraction �
When a straw is placed into a glass of water, the straw 
appears bent. Now if a straw is placed in a glass with 
water containing dissolved sugar, the straw should ap-
pear even more bent （see illustrations）. This phenomen-
on is known as the principle of light refraction. Refract-
ometers are measuring instruments which put this 
phenomenon of light refraction to practical use. They 
are based on the principle that as the density of a sub-
stance increases （e.g. when sugar is dissolved in water）,
its refractive index （how much the straw appears bent）

rises proportionately. 
Refractometers were 
devised by Dr. Ernst 
Abbe, a German/Aus-
trian scientist in the 
early 20th century.�
��
�

Principles of Refractometers�
The detection system for hand-held refractometers （transparent sys-
tem） is summarized below.
（1）In the figure below the detection is done by utilizing the refrac-

tive phenomenon produced on the boundary of the prism and sam-
ple. The refractive index of the prism is much larger than that of 
the sample. 

（2）If the sample is thin, the angle of refraction is large （see line 
"A"）because of the large difference in refractive index between the 
prism and the sample. 

（3）If the sample is thick, the angle of refraction is small （see line 
"B"） because of the small difference in refractive index between 
the prism and the sample.

●About the Brix（%） Scale
All Refractometers are designed to measure the refractive 

index of a solution. The Brix scale is based on a sucrose 

（sugar） and water solution.  However, since most samples 

contain substances other than sugar - such as salts, minerals 

and proteins - the Brix percentage represents the total 

concentration of all soluble solids in the sample.  For certain 

samples, such as cutting oils and other industrial fluids, a 

conversion chart from the Brix percentage to the sample’s

total concentration may be necessary.

T e c h n i c a l  I n f o r m a t i o n






