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HR-110 Portable Immersion Refractometer 

Operating Instructions 01/15/2020◦ 
This field instrument is based on novel technology developed by JSA Photonics (US patent 
10,145,789) provides the user with a convenient ability to directly measure the refractive index 
of a liquid via an immersion technique. Just insert the probe in the liquid, press the button and 
rapidly read the refractive index and other convenient units including corresponding sucrose 
solution specific gravity, Brix(Plato) and Gravity.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Introduction 
This device is used by submerging the active area of the glass probe (about 1”) shown above in 
the liquid under test. The active area must be completely submerged. The instrument is self-
calibrating and automatically initiates self calibration mode when the “on” button is pressed. It 
is designed to be used at normal room temperature although may be used within the range of 
10-30 C without significant impairment of accuracy. Also note that the refractive index of some 
liquid may depend on the temperature and temperature compensation options are available in 
extreme cases. The unit is calibrated at 20 C. Step by step operation is described below. 
 

Cal  
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Safety Considerations 
1. Some liquids can be dangerous. They 

may contain hazardous chemicals. 
2. Use of this instrument should only be 

done by personnel familiar with safety 
procedures and proper safety 
equipment. 

3.  Failure to follow proper handling 
procedure may result in serious 
personal injury. 

4. Contact with dangerous liquids may 
cause severe burns, eye and 
respiratory issues. If you come in 
contact with a hazardous liquid 
immediately rinse the area with cold 
water and consider consulting a 
physician.   
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Basic Operating Procedures 

 The probe must be clean and dry before each use. It may be gently cleaned using a wet soft 

cloth or paper towel with tap water and then dried. This is essential to obtain correct 
readings. 

 Carefully remove the cap from the liquid to be measured. Be careful not to come into 
contact with hazardous liquids.  

 Holding the unit in one hand press and hold the black button on the side of the unit. Do 
not release the button until the measurements are complete. “HR 110” will appear on 
the display. After a short delay the unit will initiate a self-calibration mode and display 
its internal calibration reference voltage which is approximately 2.50 volts. For example 
“Cal = 2.54”.  Small deviations from this value are normal.  

 After a short delay the internal ambient temperature in centigrade degrees will be 
displayed for example T= 27.2 C. Note that 20 ◦C (68°F) is approximately room 
temperature. If your unit is equipped with a probe temperature option, the unit will also 
display the probe temperature. 

 While holding the on button gently submerge the active area of the probe in the battery 
liquid.  Do not press the probe up against the sides of the container or exert any 
pressure on the probe. The active region of the probe must be fully immersed in the 
liquid for correct results. See figure above.  

 After a short delay the refractive index will appear. For example “RI=1.341” along with 
other corresponding units. If the display reads “RI = low” that means the RI is below the 
range of the instrument . RI = low is also the normal indication when the probe is not 
immersed at all. If the display reads “RI = high” it means that the RI is above the range 
of the instrument. See note* below. 

 Without releasing the “on” button proceed to measure other similar of interest. It is 
recommended that the probe be carefully wiped off with a soft paper towel between 
measurement to avoid erroneous readings or cross contamination.  

 
Precautions 

 The HR-110 is designed primarily for indoor use and its RI readings are referenced to 20° C 

(68°F) . The unit may be used outdoors for brief periods of time but should not be stored 
in temperature extremes. Operation over an ambient temperature range of 10-30 °C 
(50-86°F) will not significantly impair the accuracy however if the temperature of the 
probe is significantly different than the liquid, errors may result and corrections may be 
necessary.  
 

 A display reading of “caution” may mean several conditions. The most likely condition is 
that the probe is not clean. Clean and dry the probe and start over. It also may indicate 
that you are operating at an abnormal ambient temperature. In which case you may 
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proceed anyway as long as the ambient temperature is approximately equal to the 
liquid temperature as described below. Lastly the condition may mean that the 
instrument is out of calibration. 

 

 The instruments calibration will render most accurate results when the probe 
temperature during self calibration is approximately equal to the liquid temperature. If 
possible give the probe sufficient time to reach the temperature of the battery liquid 
before initiating operation. 

 

 Safety glasses and gloves should be worn during all hazardous liquid measurements. The 
probe itself may have a few drops of residual liquid on it. Do not touch the probe. Wipe 
it very gently with a paper towel. Dispose of the towel. 

 

 This instrument is very sensitive and should be handled gently. Do not handle or place 
any mechanical force on the probe. Failure to observe this precaution may result in 
disturbing the instrument calibration. 

 

 If the “on “ button is released you have to start all over again beginning with cleaning 
and drying the probe 

 

Troubleshooting 
 
A reading of RI = Low or RI = High may indicate that: 
 

1. The instrument is out of its normal range; i.e RI is less than 1.333 or greater than 1.382.  
2. The probe is operated in air. 
3. Instrument failure.  

 
The display does not light or registers                                     when the instrument is energized 
may indicate: 
 

1. A dead or defective battery.  
2. Instrument failure. 

 
An incorrect RI reading means that the instrument is out of calibration or the probe was not 
sufficiently clean and dry before starting the measurement: out of calibration. 

 
Maintenance and Calibration 
 

To replace the standard 9V battery, open the panel on the back side of the instrument. 
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The probe should be cleaned regularly. Clean very carefully with a cotton swab or paper towel 
and tap water or alcohol. 
 
Do not clean the display with anything other than water and a soft cloth. 
 
 A calibration solution (shelf life 1 year) is available to enable routine checks and adjustment of 
calibration. Insure the unit and solution re at normal room temperature. Follow normal 
measurement procedures and fully insert the probe in the solution container and observe the 
reading. It should correspond to the reading on the Cal Liquid container ± .001. If not, you may 
either simply correct subsequent readings for the difference or adjust the calibration by 
removing the small plastic white plug located on the right side of the instrument and 
CAREFULLY insert a small screwdriver in the hole and adjust the RI until it corresponds to the 
required value. See Cal Adj in the figure above.  Rinse the probe carefully with clean, cool water 
and dry. This solution contains common over- the-counter glycerol which is harmless but 
nevertheless should be kept out of the reach of children.  
 
**The user  of this device hereby agree  to indemnify and hold harmless JSA Photonics against 
all liability for any personal injury or illness, loss or damage to property, or costs, including court 
costs and attorneys fees that may result from or arise in its use . 


