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Preface

Copyrights and Trademarks

This documentation contains proprietary information of Hunter Associates Laboratory, Inc. Its
reproduction, in whole or in part, without the express written consent of Hunter Associates Laboratory,
Inc. is prohibited.

EasyMatch and MiniScan are registered trademarks of Hunter Associates Laboratory, Inc.
SpectraFlect is a registered trademark of Labsphere, Inc.

Windows is a registered trademark of Microsoft Corporation in the United States and other countries.

Caution: If the equipment is used in a manner not specified by the HunterLab, the
overall safety may be impaired. The instrument is for indoor use only and not suitable
for a wet location.

Caution: There is a potential of a UV Light hazard in using this instrument. Please
avoid looking directly at the light. The frequency of this flashing light is in the range of
sensitivity for those prone to epileptic seizures.

Safety Notes

For your safety when using the MiniScan EZ, you should pay attention to the safety statements in this
User’s Manual.

= General safety instruction that should be observed at all times while operating the
instrument.

= Specific safety instruction critical to the type of instrument operation being explained
in the manual where the caution appears.

= Use of this equipment in a manner not specified by the manufacturer may impair the
protection afforded by the equipment.
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= Danger of electric shock if liquids are spilled and fire if volatile or flammable liquids
are spilled. Use care when measuring liquid samples.

Legal Disclaimers: Instrument to Visual Evaluation

The HunterLab MiniScan Colorimetric Spectrophotometer is designed for precision color and
appearance measurement. It measures numerical color and related data in absolute and relative terms.
HunterLab cannot guarantee the accuracy, completeness, efficacy and timeliness of the data due to
inherent uncertainties in instrumental readings, variations in sample presentation, and potential
inconsistencies in human color perception. It is strongly advised that each user verify the instrumental
data with meticulous visual evaluation.

Disclaimer of Liability: Utilization of Data, Metadata and Information

Hunter Associates Laboratory, Inc (including its employees, agents and assignees) assumes no
responsibility for consequences from the use of the data derived from its colorimetric
spectrophotometer or from the information contained herein or in any respect for the content of such
information including but not limited to errors or omissions, the accuracy or reasonableness of factual
or scientific assumptions, studies or conclusions, the defamatory nature of statements, ownership of
copyright or other intellectual property rights and the violation of property, privacy or personal rights of
others. Hunter Associates Laboratory, Inc. is not responsible for and expressly disclaims all liability for
damages of any kind arising out of use, reference to or reliance on such data and/or information. No
guarantees or warranties, including but not limited to any express or implied warranties of
merchantability or fitness for any particular use or purpose made by Hunter Associates Laboratory, Inc.
with respect to such data and/or information.
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Setting Up the MiniScan EZ

The MiniScan EZ spectrophotometer is a versatile color measurement instrument that can be used on
products of virtually any size, and in industries as diverse as paint and textiles. Because of its compact
design and portability, MiniScan EZ can be used to measure objects that would be difficult to position at
the measurement port of a larger color instrument normally found in a laboratory, and in locations
other than a laboratory.

Figure 1. MiniScan

Note: Use of this equipment in a manner not specified by the manufacturer may
impair the protection afforded by the equipment.

Note: Take care not to drop the MiniScan EZ. If it is dropped, have it evaluated for
damage before operation.

MiniScan EZ is available in four different models based on viewing area and geometry. The label on the
bottom of the instrument provides this information, which is outlined below.

Model Geometry Viewing Area
MSEZ-4500L 45°/0° Large
MSEZ-4500S 45°/0° Small
MSEZ-4000L Diffuse/8° (Sphere) Large
MSEZ-4000S Diffuse/8° (Sphere) Small
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Selecting A Space for the MiniScan

The following illustrates a successful installation. Set up the HunterLab MiniScan in a laboratory setting
with controlled, consistent temperature and humidity. It is recommended that access to the rear
connectors be maintained. The selected workspace should be free of drafts and characterized by proper
room lighting. Place the spectrophotometer on a stable and vibration-isolated surface to minimize
vibrations that could affect measurements. Input power from the utility company must be ‘perfect’
power, i.e. constant voltage, current and frequency without harmonics.

Laboratory Environment — The HunterLab MiniScan Spectrophotometer is a high-precision
laboratory instrument. Laboratory grade environments are required and should be maintained
to ensure precise and accurate measurements. This includes environmental factors and
conditions such as temperature humidity, atmospheric pressure, and cleanliness. The
environment should be free of contaminants such as airborne dust and/or particulate matter
and aerosols to avoid contamination of the precision equipment.

Samples — Implement protocols for handling and preparing samples to minimize contamination
to the inside of the instrument.

Personnel — Train laboratory personnel on clean practices, including wearing appropriate attire,
using cleanroom-like protocols and being mindful of their actions to prevent contamination.
Power Required: Voltage: 100-240 VAC, 3.75A, 47/63 Hz; Single Phase; 60 VA maximum.
Installation Category (Over Voltage): II
Safety
= Do not view the instrument lamp directly as it may be damaging to the eyes.
= Do not submerge the instrument in water.

= Do not take the instrument apart as there are ‘no user serviceable parts’ in the
instrument.

= Do not disassemble the instrument and attempt to clean the optical components.

= Do not open the instrument or remove any covers except using the instructions
given in this User’s Manual or under the direction of HunterLab Technical Support.

Note: Failure to comply with these conditions and protocols set forth in this document
may adversely affect the instrument performance.

For more information, please refer to SPECIFICATIONS.

Cleaning the MiniScan

Clean the outside surfaces of the MiniScan using a soft cloth. Do not spray liquids directly on the
instrument. . Care should be taken to avoid degradation of optical surfaces. Refer to MAINTENANCE for
more detail.

10
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Getting Started

Unpack Your Box

Place the MiniScan on the bench. Retain the packaging in case the instrument needs to be returned to
HunterlLab.

Standard Accessories

The following accessories are included with the MiniScan EZ and can be found in the provided carrying

case:

Dust Cover

Calibration Cylinder with calibrated white tile, black glass or light trap and green check tile
Rechargeable Batteries

USB Cable

Certificate of Traceability

Figure 2. MiniScan EZ Carrying Case

DUST COVER
This accessory screws on over the sample port to protect the instrument’s optics when it is not in use.

Figure 3. Dust Cover

11
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CALIBRATION CYLINDER

The Calibration Cylinder houses the NIST traceable white calibrated tile that is placed at the sample port
during standardization to set the top of scale, the black glass or light trap that is placed at the sample
port during standardization to set the zero, and the green check tile that is used to assess long-term
instrument performance during the green tile test.

Figure 4. Calibration Cylinder

RECHARGEABLE BATTERIES

A set of 6 rechargeable AA batteries and a charger (with 110V plug and 220V adapter) are provided for
continuing use of the MiniScan EZ.

| S

Figure 5. Rechargeable Batteries

12



"MiniScan EZ User’s Manual Version 2.2

USB CABLE
This is used for connecting the MiniScan EZ to a computer.

Figure 6. USB Cable

TILE DATA SHEET

This provides NIST-traceable calibrated values for the standard white tile and values read at factory for
the green tile.

Installation

Before operating the MiniScan EZ, you need only install the batteries. You may also wish to connect it to
a computer or to an optional component, such as a printer. Instructions are provided below.

1.

Unpack the carrying case and remove wrappings and cable ties. Inspect for damage and notify
the carrier and HunterLab immediately if any is discovered. Save the packing materials in case it
becomes necessary to return the instrument to the factory.

Open the battery compartment on the bottom of the MiniScan EZ.

0L 00 I®

Figure 7. Insert batteries

Install the 6 AA batteries, observing the positive (+) and negative (-) polarity guides inside the
battery compartment.

Close the battery compartment.

Note: The MiniScan EZ can use six standard AA alkaline batteries or six rechargeable AA NiMH
batteries. Do not mix battery types in the instrument. To recharge the NiMH batteries, remove
them from the instrument and recharge them using the supplied charger.

13
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5. If the instrument is to be used connected to a computer, printer, or other USB device, plug the
hexagonal (Mini-A) end of the USB cable into the USB port on the MiniScan EZ. Some device

cables may require use of a Standard-A to Mini-A adapter.

Figure 8. Connecting the USB Cable

6. Plug the flat end of the USB cable into the appropriate USB port on the computer or device. If
connecting to a computer, Windows’ plug and play feature should automatically find and install
the MiniScan EZ. Then the “Found new hardware” message disappears. Other devices, such as
the printer, bar code reader, and keyboard, are automatically detected by the MiniScan EZ.

7. Turn the MiniScan EZ on by pressing the center (Go) button on the button pad.

Go Button -

Figure 9. Go Button

14
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The Basics of MiniScan EZ Operation

Commands are given to the MiniScan EZ using the five buttons on its button pad, instructional prompts
and measurements and are displayed on the 160 x 160-pixel liquid crystal display (LCD) screen. When an
item is to be measured using the MiniScan EZ, the area of interest should be placed flush at the sample
port with the side of the sample to be measured toward the instrument. The sample must completely
cover the sample port.

aaa1 183 24113
SETUP 1 DES/L0°
L* 62.78
a¥ -0.14
b* d.88

Figure 10. Screen Display

When the read command is given using the button pad, the xenon flash lamp illuminates the sample,
and the light reflected and captured by the detector is evaluated. The calculated measurement is then
shown on the LCD. Up to 800 readings and 100 product setups may be stored in the MiniScan EZ's
memory.

The Button Pad and LCD Display

The five buttons on the button pad can be loosely defined as the left, right, up, and down buttons, with
the circular Go (lightning bolt) button housed in the center of the arrows. These buttons perform slightly
different functions depending on the current operation.

Figure 11. Button Pad

Consult the miniature map of the button pad shown at the bottom of the LCD display for the relevant
definitions of the buttons.

15
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In addition to operational prompts and the button pad map, the LCD display also contains a battery
power indicator in the lower right corner of the screen. As available battery power decreases, pixels are
removed from the interior of the battery indicator until only the outline remains, indicating battery
power will run out soon.

HunterLab MiniScan EZ
Froduct Setur

HEME SETUP 1

STAMDARD WORKIHG
Map of AVERAGE OFF| Battery

VIEWS ® :
Button STAMDARD UALUES ® Indicator

TOLERAHCES »
Pad \HUTDSEHREH HO

\ NG

EETE 4
T [ u]

Figure 12. Battery Power Indicator

Across the top of each measurement screen are numbers indicating (left to right) the datalog number
for this reading if it was saved to the MiniScan EZ's memory, the lamp flash count since the batteries
were last replaced, and the number of hours and minutes since the instrument was last standardized.

a3 172 1:21
//k?w 4 -
Datalog # 48.72
e 2.45
Lamp Flash Count b* -2.149
dE* 0.00
Time since Stdz
FEn]
A% (G
SAWE/FRINT -

Figure 13. Top of Screen

Menus

All MiniScan EZ functions may be accessed through its main menu. The main menu command leads to
prompts (such as for standardization and reading), setup screens (for product setup and global options),
or an additional menu (such as the Diagnostics, Saved Readings, and Setup Maintenance choices).

When Return is shown as an available button command on the main menu screen, you may choose
Return to go back to the last screen used before the instrument shut down.

16
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HunterLab Mini%can EZ
Main HMenu

RERD

PRODUCT SETUP
GLOBAL OPTIOHS
DIAGHOSTICS
SAVED READIHGS

SETUF MAINTEHAMCE
REOUT

=
[FETURNETIS
-

[ 1)

Figure 14. Main Menu

When Off is shown as an available button command on the main menu screen, you may choose Off to
immediately turn the instrument off.

About Your Instrument

Information specific to your instrument may be viewed on the About Your Instrument screen, which can
be obtained by choosing ABOUT from the main menu. Your instrument model, serial number, firmware
version, and total flash count for this instrument lamp are displayed.

HunterLab MiniScan EZ
About Your Instrument

Model Diffuse SAU
S-H MSEZ-BEE4
Firtware U1.00.82.895E
Flash Count 2z

ANk
-
[ =]

Figure 15. About Your Instrument
Taking a Simple Measurement

STANDARDIZATION

Standardization sets the top and bottom of scale for the neutral axis. During standardization, the
bottom of the scale (zero) is set first. For this, you simulate the case where all the source light is
absorbed by the sample. This is done by placing the black glass or light trap that is contained in the
calibration ‘can’ at the sample port. The top of the scale is then set by scaling the light which is reflected
from the calibrated white tile also in the calibration can. Messages on the LCD screen prompt you
through the standardization process as described below.

It is recommended that the MiniScan EZ be standardized at least once every four hours. The instrument
will automatically prompt for standardization after the Standardization Interval set in Global Options has
elapsed, so it is a good idea to enter 4 hours as the Standardization Interval. Also standardize the
MiniScan EZ any time there is a significant change (greater than 5°F) in ambient temperature. For
example, if you move your MiniScan EZ from your air-conditioned office to an outdoor site that is 90°F,

you should standardize again outdoors after the instrument has had a chance to stabilize under the new
temperature.

It is very important that the standards used in standardization be treated carefully. They must be clean
and in good condition if standardization is to be successful.

17
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STANDARDIZATION PROCESS
Standardization of a MiniScan EZ is performed as follows:

1. Remove the calibration cylinder from the carrying case.

2. Check that the tiles are clean and that the light trap is free of dust and scratches. If they are
dirty (including marked with fingerprints), clean them as described in Maintaining and
Testing MiniScan EZ.

Figure 16. Calibration Cylinder

Note: If your MiniScan EZ is a 45°/0° model, your cylinder will contain a black glass. If it is a
diffuse/8° (sphere) model, it will contain a light trap.

3. Select STANDARDIZE from the MiniScan EZ’s main menu by moving the cursor highlight to
its position using the up and down arrow buttons and then pressing the center (GO) button.
The Standardization screen appears, prompting you to place the black glass or light trap.

HunterLabk MiniScan EZ
Standardization

Flace black 2lass at
Fort.

=04
[EAcKENS
-

Figure 17. Begin Standardization

4. Remove the end cap of the calibration cylinder that covers the black glass and press the
nose cone of the MiniScan EZ to the shiny side of the glass. Check that the sample port is flat
against the black glass.

Figure 18. Reading the Calibration Cylinder

18
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OR

Remove the end cap of the calibration cylinder that covers the light trap and cover the
MiniScan EZ’'s sample port with the light trap. Check that the light trap completely covers

the port.

5. Press the center button (GO). The MiniScan EZ reads the glass or trap and sets the
instrument zero.

6. When itis finished, the screen prompts you to place the white tile.

HunterLabk MiniScan EZ
Standardization

Flace white tile at
Fort.

-
[EAckRL L
-

Figure 19. Prompt to Read the White Tile

7. Replace the black glass or light trap with the white tile, which is contained in the calibration
can’s end cap. Press the nose cone of the MiniScan EZ to the white side of the tile. Check

that the sample port is flat against the tile.

Figure 20. Reading the White Tile

8. Press the center button (GO). The MiniScan EZ reads the white tile and sets the top of scale.
When it is finished, the screen indicates that the instrument has been successfully

standardized.

9. Press MAIN MENU (right arrow) to return to the main menu.

19
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HunterlLab MiniScan EZ
Standardization

The sensor has been
successfully
standardized.

(ETE + &% TG
-

Figure 21. Standardization is Complete

READING INDIVIDUAL SAMPLES

Complete the following steps to take individual (non-averaged) readings using the MiniScan EZ:
Note: These instructions apply when AVERAGE in the product setup is set to OFF.

1. Select READ from the MiniScan EZ’s main menu. Move the cursor highlight to its position
using the up and down arrow buttons and then press the center (GO) button.

2. The first Reading screen appears, asking to select the setup to use. To read using the last
product setup that was used, press NO (down arrow) and skip to Step 4. If you want to
select the setup for use from the list of setups, press YES (up arrow), and the Select setup to
use screen appears.

HunterLab MiniScan EZ HunterLab MiniScan EZ
Reading Reading
Select setur to use.
Do =ou want to select 1: SETUP 1
the setur to use? 2t SETUR 2
3t SETUP 3
4: SETUF 4
S: SETUP S
&t SETUF &
¥: SETUP 7
- )
EEHA &' enckREFAGE]
1o o =

Figure 22. Selecting a Setup

3. Scroll through the list of setups using the up and down arrow buttons until the setup you
wish to use is highlighted, then press the center button (GO) to move to that setup.

4. The first reading screen appears, which prompts you to read the standard (if the product
setup uses a working standard) or sample.

Hunterlab MiniScan EZ
Feading

SETLF 1

Flace standard at rort

ol
[E:AcH R
-

Figure 23. Place Standard at Port
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5. Place the standard or sample at the sample port with the side to be measured toward the
port. Make sure that the item is flat against the port and completely covers it.

Figure 24. Reading a Standard or Sample

6. Pressthe center (GO) button to read. The standard or sample is read and its values (as
configured in the product setup) displayed on the screen.

HunterLab MiniScan EZ

SETUFP 1 DES/10°

L* 74.46

a* 3.39

b* 18.53

Y 47.43
BIGEHERZEEES

o AL HERL)
EEE!H:P
018 [FRINT] -

Figure 25. Reading on Screen

Note: If you have a bar code reader installed, scan your bar code now, and the ID will
appear beneath the color measurement.

7. The keypad buttons have now changed slightly, as shown on the keypad map at the bottom
of the screen.

BEES 153 @:@3

SETUF 1 DES/ 10"
L* 6d.47
a* 8.92
b* 3.46

SAVE/FRINT -

Figure 26. Keypad Buttons
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8. Press SAVE/PRINT (down arrow) to save the reading in the MiniScan EZ’s memory and print
the reading (if a USB printer is connected.) An example of a printout is shown below.

SETUP 1
2008/06/19 08:00
D65/10 i/

[  87.02

a% 174

bx  -7.16

y 70.04

Figure 27. Exam;Ie of a Printout
9. Press READ (center button) to take another reading in this product setup.
10. Press NEXT (up arrow) if it is an option to move to the next data view for this product setup.
11. Press MAIN MENU (right arrow) to return to the main menu.

VISUAL INSPECTION

Visually inspect the sample to confirm that the instrument readings agree with visual assessment.
Defining Standard, Sample and Tolerances

PRODUCT STANDARD

A product standard (or ‘standard’) is an object that represents the ideal target color for the product.
This object is the one to which others will be compared and deemed acceptable or unacceptable. The
product standard may either be a physical item that you measure using the MiniScan EZ or a set of color
values that you enter the MiniScan EZ’s memory.

SAMPLE

A sample is an object that will be measured with the MiniScan EZ and compared to the product
standard. The color of the sample is generally like the color of the product standard.

TOLERANCES

Tolerances are limits that indicate how different a sample can be from the product standard and still be
acceptable. Positive and negative tolerances may be set for each color scale and index parameter
chosen for display. Then, the MiniScan EZ can show a pass or fail indicator after a sample is read.
Samples that differ from the standard by no more than the entered tolerance are said to pass. Samples
that exceed the tolerance for one or more parameters are said to fail.
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Configuring Options and Setups

Configuring the instrument’s distinct options and setups, such as the language, screen angle, and date
and time, and product setups, is a convenient way to store operating parameters for multiple products.
This chapter describes how to configure and maintain the instrument options and product setups.

A product setup is a set of parameters that describe the operation of the MiniScan EZ for a specific
product. Up to 100 setups may be stored in the instrument’s memory. The parameters that must be
defined for each product include the color scale for display, target color values for the product, and the
acceptable tolerances applied to the standard values. Each product setup is saved in the MiniScan EZ
memory with a setup number and name.

The instrument options and product setups are retained in the MiniScan EZ's memory even when the
instrument is turned off.

Product Setups

Product Setup is selected from the main menu by moving the cursor highlight to the Product Setup
position using the up and down arrow buttons and then pressing the center (Go) button. The Product
Setup screen appears. On this screen, you can choose to select the product setup from a list (YES) or
configure the last setup used (NO).

HunterLab MiniScan EZ
FProduct Setur

Do Hou want to select
the setur to confisure?

e =}
JEACHELT

m o
Figure 28. Select Product Setups

If Yes is chosen, the Select setup to configure screen is shown. Move the cursor highlight to the number
of the setup you wish to configure using the UP and DOWN ARROW buttons or by scrolling through the
pages using the right arrow button (PAGE). Then press the center (GO) button to select.

HunterLab MiniScan EZ
Froduct Setur
Select setur to
configure.

1
28 SETUR 2
3% SETUPRP 3
4: SETUF 4
S: SETUR 5
£ )
7

Figure 29. Select Setup to Configure

Configure each desired parameter by moving the cursor highlight to its position using the UP and DOWN
ARROW buttons. When the parameter is highlighted, press the RIGHT ARROW button to scroll through
the available choices for the parameter. When the choice desired is displayed, stop scrolling. You may
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then move on to configure more parameters in the same manner, if desired. When all parameters are as
desired, press the CENTER (Main Menu) button to accept the settings and return to the main menu or

LEFT ARROW (Back) to select another setup to configure. The product setup parameters that may be
configured are as follows:

Figure 30. Product Setup Menu

HunterLab MiniScan EZ2
FProduct Setup

HAME SETURP 1
STAMDARED FHYSICAL
AUERAGE OFF
UIEWS =

STAMDARD UALUES »
TOLERAHCES =
AUTOSEARCH MO

=t

[E:ACERE
-

SETUP NAME »

Press the RIGHT ARROW button to obtain the Product Name screen on which you may enter any

descriptive name for the product setup. Up to 15 characters may be entered using all the letters and
numbers, as well as the space character.

As shown on the button pad map at the bottom of the screen, use the UP and DOWN ARROW buttons
to scroll up (+) and down (-) through the list of available characters. Press the CENTER button to add a

space character. Press the RIGHT ARROW button to move to the next character in the name. Press the
LEFT ARROW button when the entire name has been entered.

HunterLab MiniScan EZ2
Product MHame

BETUP 1
9
IEI]Ei:»
= [ 1]

Figure 31. Naming a Setup

STANDARD

Four types of standards are available for selection depending on the measurements you wish to make
and the data you wish to see. Press the right arrow button to move through the list of available standard
types. These are Working, Physical, Numeric and Hitch.

Choose WORKING when reading several different standards and samples in a single measurement
session. A working standard is measured immediately prior to measuring its corresponding samples. Its
measurement values will be overwritten the next time you read a standard using this product setup.

Choose PHYSICAL when an actual product specimen is available that represents the target color to

which samples will be compared. A physical standard is measured and stored in the product setup for as
long as desired.
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Choose NUMERIC when an actual product specimen does not exist for measurement, but the target
color values are known from previous measurements. The color values for a numeric standard are
entered and stored in the product setup.

Choose HITCH when you wish to alter the readings made on the MiniScan EZ to better correlate to
another color measurement instrument. A specific standard with known color values from the other
(reference) instrument will then be read with the MiniScan EZ and that reading manually adjusted within
the product setup to match the reference instrument. The modified standard is stored in the product
setup for as long as desired.

AVERAGE

Select OFF if you wish to make only one reading of each standard and sample. To average several
readings into a single measurement, indicate the number of readings to be averaged (up to 20).

Press the RIGHT ARROW button to move through the list of available choices.

VIEWS »

The settings made under Views indicate what will be shown on the MiniScan EZ’'s LCD screen after a
measurement is made. Press the RIGHT ARROW button to obtain the Data Views screen. Up to eight
different views may be displayed for each measurement made with the MiniScan EZ.

Hunterlab MiniScan EZ
Lata Views

EHRELED,
L ISAEBLEL
DISABLELD
D ISAELELD
D ISAELED
DISABLED
D ISABLED
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LUIEW
LUIEW
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Figure 32. Select A Views

Use the UP and DOWN ARROW buttons to highlight the desired view number. Then press the RIGHT
ARROW button to obtain the Data View screen for that view.

The parameters that may be set are as follows:

1. View: Use the UP and DOWN ARROW buttons to move to the View parameter, then toggle
between ENABLED (view on) and DISABLED (view off) using the RIGHT ARROW button.

Note: View 1 is always automatically enabled and may not be disabled.

HunterLab MiniScan EZ
Data Uiew

JULEW 1] EHRELEL
CISFLAY RESOLUTE
ILL-DES DES-1@”
COLOR SCALE L¥a¥h¥

COLOR THDEX Caaad
CMC~SHADE SORT »
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[EAcHENS
-

=

Figure 33. View 1 Enabled
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Display: Use the down arrow button to move down to the Display parameter, then scroll
through your choices using the right arrow button. Your display choices are as follows:

a. ABSOLUTE causes raw color scale values (such as L, a, and b) to be displayed for the
most recent standard or sample read.

Bees 1@ T:g2

SETUF 51 LLEELY
L* 6£3.88
ak 2.83
b* 2.21
Y 32.65

b. DIFFERENCE causes the most recent sample read to be compared to the standard
and the difference in color between them (such as dL, da, db) to be displayed.

EEEE] 111 I:g4
SETUF 51 DES/10*
dL* -0.808
da#* -8.81
db* -8.18
dy -0.808

Figure 35. Difference Display

c. SPECTRAL DATA shows the raw reflectance values for each wavelength read by the
instrument to be displayed for the most recent standard or sample.

Bees 115 T:g7
SETUF 51 LLEELY

Hoo 450 500 550 OO B50
-0.84 -0M40 -0.41 -0.38 -0M2 -D.4M
-0.35 -0.50 -0.33 -0M1 -043 -0
=-0.35 -0DME -0.40 -0.38 -043 -0.H1
=038 -0DM41 -0.35 -0M1 -0M3 -DHE
-0.38 -0.38 -0.35 -0M4 -0MS5 -D.43

-0.51

d. SPECTRAL DIFFERENCE displays the difference between the standard and the most
recent sample in raw reflectance values at each wavelength.
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R 113 3106
SETUP 51 DES /D"

Hoo 450 500 550 BO0 E50

2235 3126 3256 3080 3517 3443
2780 3149 3312 32B0 3509 3444

[SAVEFRINT -

Figure 37. Spectral Difference Display

SPECTRAL PLOT displays the raw reflectance values for each wavelength plotted for
the most recent standard or sample.

e 116 3188
SETUP 51 DEseL0e

EL

2 yin 500 GO0 R

PglcEnC]
AL HATH HE U]

Figure 38. Spectral Plot Display

DIFF PLOT, displays the difference between the standard and the most recent
sample plotted in raw reflectance values.

EEEE 118 318
SETUP 51 DBS/O°

oo 500 500 100

Figure 39. Difference Plot Display

COLOR PLOT displays the sample’s location in color space relative to the standard.
The standard is plotted in the center of the a-b and L plots.

a@nz 3a B: 04
SETUP 1 DES /D"
500 |l 50} #*
a*
5.0 5.0

[SAYE/FRIHT L

Figure 40. Color Plot Display
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ILL/OBS:

Choose the illuminant/ observer combination under which color values will be calculated. Use
the down arrow button to move down to the Ill/Obs parameter, then scroll through your
choices using the right arrow button.

Note: Refer to the Colorimetric Reference Guide for MiniScan EZ for a description of
each illuminant and observer.

COLOR SCALE:

Choose the color scale you wish to see. Use the down arrow button to move down to the Color
Scale parameter, then scroll through your choices using the right arrow button.

Note: Refer to the Colorimetric Reference Guide for MiniScan EZ for a description of
each color scale.

COLOR INDEX:

Choose the color index you wish to see. Use the down arrow button to move down to the Color
Index parameter, then scroll through your choices using the right arrow button. Some indices
may not display until both a standard and a sample are read.

Note: Refer to the Colorimetric Reference Guide for MiniScan EZ for a description of
each color index.

CMC/SHADE SORT:

The CMC/Shade Sort parameter applies only if the color index chosen is dEc or SSN. Use the
DOWN ARROW button to move down to the CMC/Shade Sort parameter, then press the RIGHT
ARROW button to obtain the CMC/Shade Sort screen.

As shown on the button pad map at the bottom of the screen, use the UP and DOWN ARROW
buttons to scroll up (+) and down (-) through the numbers for the digit that is currently
highlighted. Press the RIGHT ARROW button to move to the next digit in the value and then to
move from the commercial factor to the I:c ratio and then to the Shade Blocks. Press the LEFT
ARROW button when the needed values have been entered.

HunterLabk MiniScan EZ
CHMC ~ Shade Sort

Enter shade sort ~
CHMC Parameters

dE CHMC cf .08
1:ic 2.88
Shade Blocks: 3

a
-1
DONERL JAHEXT
-
= [ )

Figure 41. Shade Sort Parameters

Note: Refer to the Colorimetric Reference Guide for MiniScan EZ for a description of
each the CMC index values and the definition of shade blocks.

Press the LEFT ARROW button (Back) twice to return to the Product Setup screen.
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Table 1.

Summary of Measurement Values on MiniScan EZ

llluminant/Observer Scales Differences Indices
A/2,A/10 CIE Lab dL*a*b* Y
C/2,C/10 CIE LCh dL*C*h YID
D50/2, D50/10 Hunter Lab dLab YI E313
D55/2, D55/10 XYz dxyz WIE313
D65/2, D65/10 Yxy dYxy Tint

D75/2, D75/10

2%

F02/2, F02/10

457 Brightness

F07/2, FO7/10

Metamerism Index

F11/2, F11/10

SMA

SwW

Opacity

GSC

GSS

dE*

dEc

dE

dc*

dC

Shade Sort Number
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STANDARD VALUES »

The Standard Values parameter is only relevant when the Standard Type is physical, numeric, or hitch.
When Standard Values is highlighted, press the RIGHT ARROW button to move to the Standard Values
configuration screen.

For a PHYSICAL standard, place the standard at the sample port and press the center button (READ) to
read the standard and place its measurement values (in the selected color scale) in the product setup.
Then press the left arrow button (DONE) to return to the product setup configuration screen.

For a NUMERIC standard, change the highlighted digit of the selected color scale value using the UP and
DOWN ARROW buttons. When the desired digit is shown, press NEXT to move to the next digit. When
all digits are as desired, press DONE to return to the product setup configuration screen.

HunterLabk MiniScan EZ
Standard Ualues

Read or enter standard
walues.

L+  W94.36
ak -6.59
b a.61
2 E=m
S + %

-] [ =]

Figure 42. Numeric Standard Entry

For a HITCH standard, place the hitch standard (with known values from a reference instrument) at the
sample port and press the center button (READ) to read the standard and place its measurement values
(in the selected color scale) in the product setup. Then, change the highlighted digit of the selected color
scale value to match the corresponding digit of the known values from the reference instrument using
the UP and DOWN ARROW buttons. When the desired digit is shown, press NEXT to move to the next
digit. When all digits match the corresponding digit from the reference instrument’s reading, press
DONE to return to the product setup configuration screen.

TOLERANCES »

When Tolerances is highlighted, press the RIGHT ARROW button to move to the Tolerances
configuration screen, on which you may set tolerances in the chosen color scale and color index.

HunterLabk MiniScan EZ2
Talerances

Enter +-- tolerances.
+ -

dL#* [E.aa 0.86
da 8.86 8.86
by .88 8.88
=k .86 .86
+]
mmm3<§1HEHm
n [ =]

Figure 43. Enter Tolerances

Change the highlighted digit of the selected color scale tolerance value using the UP and DOWN ARROW
buttons. When the desired digit is shown, press NEXT to move to the next digit. Press DONE to return to
the product setup configuration screen.
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AUTOSEARCH

Select YES if you wish to include this product setup when using the automatic standard searching
feature, which transfers you to the most appropriate product setup (based on the standard’s color
values) each time a sample is read. Select NO if you do not which to include this product setup in
automatic standard searching. Press the right arrow button to toggle between YES and NO.

Press the LEFT ARROW button (BACK) to accept the parameters just set and select another Product

Setup to configure or the center button (MAIN MENU) to accept the parameters just set and return to
the Main Menu.

Global Options

Global Options is selected from the main menu by moving the cursor highlight to the GLOBAL OPTIONS
position using the UP and DOWN ARROW buttons and then pressing the center (GO) button. The Global
Options screen appears.

Configure each parameter by moving the cursor highlight to its position using the up and down arrow
buttons. When the desired parameter is highlighted, press the LEFT or RIGHT ARROW button to scroll
through the available choices for the parameter. When the appropriate choice is displayed, stop
scrolling. You may then move on to configure more options in the same manner.

HunterLabk MiniScan EZ
Glokbal Options

LANGUAGE EMGLISH
DISFLAY SETTIHGS »

SETUFS LOCKED MO
AUTOSALE HO

STDE IMTERUAL ch? OFF
AUTOSEARCH »
DATE<TIME =

(HAIN HEHU]
o
i
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Figure 44. Global Options Menu

When all options are as desired, press the center (MAIN MENU) button to accept the settings and return
to the main menu.

The global options that may be configured are as follows:

LANGUAGE

MiniScan EZ can display screens and prompts in English, French, German, Italian, and Spanish.
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DISPLAY SETTINGS »

When Display Settings is highlighted, and the RIGHT ARROW button is pressed, a submenu appears. In
this submenu, you may set the following parameters:

1.

HunterLab MiniScan EZ
isplay Settings
SCREEH AHGLE "
BACKLIGHT k=]
COMTRAST 36
DISFLAY DIM c=2 1@
DISPLAY QFF <m? 1

RE k]
i
T o

Figure 45. Display Settings Menu

Screen angle: You may rotate the text on the MiniScan EZ screen so that it may be easily

read from any side of the instrument. Each press of the RIGHT ARROW button increases the

displayed value 90°.

a. 0° keeps the text in its normal orientation (right-side up when the handle is toward the
user).

b. 90° rotates the text so it can be read from the left side of the instrument. This may be
the preferred angle if you are right-handed.

c. 180° flips the text upside down.

d. 270° rotates the text so it can be read from the right side of the instrument. This may
be the preferred angle if you are left-handed.

Note that the functions of the buttons also rotate when the screen text rotates (i.e.,

what was previously the up arrow will become the down arrow if you flip the text
upside down).

Backlight: Press the RIGHT ARROW button to increase the brightness of the LCD’s backlight
or the LEFT ARROW button to decrease the brightness. Values between 0 and 100 may be
selected in increments of 5.

Contrast: Press the RIGHT ARROW button to increase the LCD’s contrast or the LEFT
ARROW button to decrease the contrast. Values between 0 and 100 may be selected in
increments of 2.

Display Dim: Press the RIGHT ARROW button to increase the time that must elapse (in
seconds) after the last button press before the LCD backlight automatically dims. Press the
LEFT ARROW button to decrease that time. Values between 10 and 50 seconds may be
selected in increments of 10. When the backlight dims, the display may still be read, and the
press of any button on the button pad causes the backlight to turn back on.

Display Off: Press the RIGHT ARROW button to increase the time that must elapse (in
minutes) after the last button press before the MiniScan EZ’s LCD automatically turns itself
off. Press the LEFT ARROW button to decrease that time. Values between 1 and 4 minutes
may be selected in increments of 1. When the display turns off, the press of any button on
the button pad causes the display to turn back on.
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Note: The MiniScan EZ will turn off entirely once 5 minutes elapse since the last button
press.

Press BACK (the center button) to return to the Global Options screen.

SETUPS LOCKED?

Choose YES if you wish to lock your product setups so that changes cannot be made to them. Choose NO
if you wish changes to the product setups to be allowed. Each press of the right arrow button toggles
between YES and NO.

AUTOSAVE

Choose YES if you wish each measurement to be automatically saved to the instrument’s datalog as it is
made. Choose NO if you wish to save measurements manually, only on demand. Each press of the right
arrow button toggles between YES and NO.

Note: When Autosave is used in conjunction with averaging, individual readings are
not automatically stored. The user may manually store individual readings.

STDZ INTERVAL

Indicate the amount of time that must elapse (in hours) after the last standardization before the
instrument prompts for re-standardization. Press the RIGHT ARROW button to increase the number of
hours or the LEFT ARROW button to decrease the number. Values between 1 and 16 may be selected in
increments of 1. A value of 4 is suggested — meaning that after 4 hours, the instrument will prompt for
re-standardization. The choice of OFF is also available (disabling prompting for standardization), but its
use is not recommended.

AUTOSEARCH »
One of the features of the MiniScan EZ is that it allows you to automatically find the closest physical,
numeric, or hitch standard stored in the instrument’s memory to a sample read.

When AUTOSEARCH is highlighted and the RIGHT ARROW button is pressed, a submenu appears. In
this submenu, may set the following parameters:

Color Diff:

If you do not wish to use the autosearch feature, set this parameter to (...). If you do wish to use
this feature, select a color difference index to compare the sample and standard when looking
for the closest standard. The choices are dE, dE*, and dEcmc. This index and the
illuminant/observer set in each product setup searched will be used for the comparison Each
press of the right arrow button changes the color difference index to the next one available.
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HunterLab MiniScan EZ
Autosearch
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Figure 46. AutoSearch Menu

Average:

To average, select the number of readings to average before the comparison to available
standards is made. Press the RIGHT ARROW button to increase the number of readings or the
LEFT ARROW button to decrease the number. Values between 2 and 20 may be selected in
increments of 1.

To remove the averaging feature for autosearching, set this parameter to OFF. Press BACK (the
center button) to return to the Global Options screen.

DATE/TIME »

When DATE/TIME is highlighted and the RIGHT ARROW button is pressed, a submenu appears. In this
submenu, you may set the current date and time. Refer to the button pad map at the bottom of the
screen. Press NEXT each time you wish to move to another parameter to set. Press + to increase the
value of the current parameter or - to decrease it.

Year is set first, then month, then day, followed by the hour and minutes. Press SET to accept the
entered date and time and leave the Date/Time screen. Press BACK to discard the entered date and
time and leave the Date/Time screen.

HunterLab MiniScan EZ
Date-Time
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Figure 47. Enter Date/Time
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Setup Maintenance

Setup Maintenance is selected from the main menu by moving the cursor highlight to its position using
the UP and DOWN ARROW buttons and then pressing the center (GO) button. The Setup Maintenance
menu appears.

HunterLabh MiniScan EZ
Setur Maintenance

FEINT ALL SETUFS »
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Figure 48. Setup Maintenance Menu

Select the desired command from the menu by moving the cursor highlight to its position using the UP
and DOWN ARROW buttons and then pressing the RIGHT ARROW button. The available commands are
described below.

RESET ALL SETUPS »

RESET ALL SETUPS first gives a confirmation message then, if GO is selected, returns all product setups
to their default (factory) values.

HunterLabk MiniScan EZ
Setur Maintenance

Are 9Qou sure?
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[EAckRL L
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Figure 49. Confirmation Message

Note: You will not be able to restore the default setups if the setups are locked in
Global Options.

PRINT ALL SETUPS »

This command causes the product setup parameters to be output through the USB port for all the
product setups. If the USB cable is connected to a printer, the parameters will be printed. If the USB
cable is connected to a computer or other device, it will be sent there.

Note: You will need to open a receiving device (computer) to receive setup
parameters.

PRINT ONE SETUP »
PRINT ONE SETUP first gives a screen on which you must select the product setup you wish to print.
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Select the desired setup from the list by moving the cursor highlight to its position using the UP and
DOWN ARROW buttons and then pressing the center (PRINT) button. The setup parameters are then
output through the USB port. If the USB cable is connected to a printer, the parameters will be printed.
If the cable is connected to a computer or other device, it will be sent there.

HunterLab Mini%can EZ
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Figure 50. Select Setup to Use

Note: You will need to open a receiving device to output setup parameters.

An example printout is shown below.

01 SETUP 1
PHYSICAL
AVERAGE 1
AUTGSEARCH NO
VIEWT
ABSOLUTE
DB5/10
L*axb*
Y
VIEW2
SPECTRAL PLOT
DB5/10
Lxaxbx*

Lomed

Figure 51. Setup Output to Printer

CLONE ALL SETUPS »

CLONE ALL SETUPS appears in the Setup Maintenance menu only when two MiniScan EZs are connected
via the standard MiniScan EZ USB cable and a Standard-A to Mini-A adapter. When Clone All Setups is
chosen on one of the MiniScan EZs, the full set of 100 product setups are sent from the initiating
instrument to the second connected instrument. This process takes several minutes.

Press CANCEL to stop the setup cloning while it is in progress.
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Reading, Storing and Printing Data

This chapter describes the various steps you will perform in the course of normal instrument operations,
including reading, and storing and printing data.

Reading with Averaging

Complete the following steps to take and average multiple readings using the MiniScan EZ:

Note: These instructions apply when Average in the product setup is set to a value
other than OFF.

1. Select READ from the MiniScan EZ’s main menu. Move the cursor highlight to its position
using the UP and DOWN ARROW buttons and then press the center (GO) button.

2. The first Reading screen appears, asking if you want to select the setup to use. To read using
the last product setup that was used, press NO (down arrow) and skip to Step 4. To select
the setup for use from the list of setups, press YES (up arrow), and the Select setup to use
screen appears.

HunterLab MiniScan EZ
Reading

Select setur to use.
2 SETUR 2
3: SETUP 3
4:i SETUFP 4
S5: SETUR 35
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Figure 52. Select a Setup

3. Scroll through the list of setups using the up and down arrow buttons until the setup you
wish to use is highlighted, then press the center button (GO) to move to that setup. The first
reading screen appears, which prompts you to place the standard for reading 1 of n (or
sample for reading 1 of n).

HunterLab MiniScan EZ
Feading

Flace standard at port
for reading 1 « 3
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o

Figure 53. Prompt to Read Standard with Averaging
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4. Place the standard or sample at the sample port with the side to be measured toward the
port. Make sure the item is flat against the port and completely covers it.

Figure 54. Reading a Standard or Sample

5. Press the center (GO) button to read. The standard or sample is read and its values (as
configured in the product setup) displayed on the screen.

BEBA 155 G:as
SETUR 2 DES/10°
Eeading 1 ~ 3

L#* E4.21
a¥ H.94
h# 3.51

Flace samrle at rPort
for reading 2 7 3
[HEHT]

o
|EncHRT

-
ZAVE/FRIHT -

Figure 55. Reading 1 of 3

Note: The meanings of the keypad buttons have now changed slightly, as shown on
the keypad map at the bottom of the screen.

6. Press SAVE/PRINT (down arrow) to both save the reading in the MiniScan EZ's memory and
print the reading (if a USB printer is connected).

7. Press GO (center button) to make the next reading in the averaging sequence. (You may
wish to rotate or reposition the sample before doing so.)

8. After all readings in the averaging sequence have been made, the meanings of the keypad
buttons will change again.

51515 157 B:E9
SETUFR 2 DES/10*
Reading 3 « 3

L# 564,36
a¥ H.98
b 3.69
REFD)
* prrTn
SAVEFRINT -

Figure 56. All Readings for Average Taken

9. Press SAVE/PRINT (down arrow) to both save the reading in the MiniScan EZ’s memory and
print the reading (if a USB printer is connected).

10. Press NEXT (up arrow) if it is shown to move to the next data view in the product setup.
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11. Press VIEW AVG (right arrow) to show the average of all the measurements made in the
averaging sequence.

aansg 157 a:lz
SETUR 2 DES/10°
Averagse of 3 readings
L# 6437
a¥ H.92
h#¥ 3.62

HEHT
rglFERL]
[EACKEEIRUIEN ETCEV
-
SAVECFRINT -

Figure 57. View the Average

Note: If you have a bar code reader installed, scan your bar code now, and the ID will
appear beneath the average color values.

12. Press READ (center button) to take another reading in this product setup.

13. Once the average is displayed, you may press VIEW STD DEV (right arrow) to show the
standard deviation of all the measurements made in the averaging sequence. Once the
standard deviation is displayed, you may press MAIN MENU (right arrow) to return to the

main menu.
anEs 157 LTRE
SETUR 2 DS/
Std dew of 3 readinas
L# 617
a* 8.2
b 618
T G
EEEE 4 &+ [EHINGE
-

Figure 58. View Std Dev

Working with Saved Readings

Readings stored in the MiniScan EZ's memory during the read process may be viewed, printed, and
deleted later, if desired.

To work with saved readings, select SAVED READINGS from the main menu by moving the cursor
highlight to its position using the UP and DOWN ARROW buttons and then pressing the center (GO)
button. The Saved Readings menu appears.

Choose the desired function by scrolling using the UP and DOWN ARROW buttons until it is highlighted
and then pressing the RIGHT ARROW button. The various functions perform as described below.
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DELETE ALL READINGS »

Select DELETE ALL READINGS using the up/down arrows. When you press GO (center button), all the
measurements stored in the MiniScan EZ’s memory are erased.

HunterLab Mini%can EZ
Szved Readings

PRINT ALL RERDIHGS =

UIEW SAVED READINGS »
FILTERE BY SETUP »

[HATH_HEHL]

"

i
?

Figure 59. Delete All Readings

When complete, a confirmation message is shown. To continue and delete, press GO; to undo, press
BACK.

HunterbLab MiniScan EZ
Saved Readings

Are w@ou sure?

. B
[EACkRETS
-

Figure 60. Confirmation Message

PRINT ALL READINGS »

Select the PRINT ALL READINGS using the UP AND DOWN arrows. This function outputs all the
measurements stored in the MiniScan EZ’s memory to the connected device (computer or printer)
attached to the MiniScan EZ’s USB port. When complete, you are returned to the Saved Readings menu.

VIEW SAVED READINGS »

VIEW SAVED READINGS allow you to view and scroll through the readings saved in the MiniScan EZ’s

memory. The first reading stored in memory (which was assigned an ID of 0001 by default) will be
shown first.

HunterlLab MiniScan EZ

SETURP 2 DES/10*
Averade of 3 readings
L#* 54,53
aw® 8.92
b 3.53

EEFE e
et
EEE + % (=
H
nooL FRINT -

Figure 61. View Saved Readings

Press PRINT (down arrow) to output the saved reading currently shown to the device (such as a
computer or printer) connected to the MiniScan EZ’s USB port.
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Press NEXT (right arrow) to move forward to the next saved reading or PREV (left arrow) to move back
to the previous saved reading.

Press BACK (up arrow) to return to the Saved Readings menu or MAIN MENU (center button) to return
to the main menu.

FILTER BY SETUP »

FILTER BY SETUP allows you to view readings saved in the MiniScan EZ’s memory by choosing the
product setup used to measure the readings of interest. The Saved Readings screen that allows you to
choose the appropriate setup is shown first.

Scroll through the setups using the UP and DOWN ARROW buttons until the setup you want is
highlighted, then press GO (center button). You may also scroll through the list of setups by advancing a
page at a time using the PAGE (right arrow) button.

View, print, and move through the readings saved for this setup in the same way described above for
View Saved Readings.

HunterLab MiniScan EZ
Saved Readings

Show =zaved readings for
this =setupr:

991 SETUP 929
188: SETUF 188
1: SETUF 1
SETUP 2
SETUP 3
SETUP 4
SETUP S

-
[EACKRETIAF AGE]
-

(L2 )

Figure 62. View Saved Readings
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Sample Preparation and Presentation

The MiniScan EZ spectrophotometer is a versatile color measurement instrument that can be used on
products of virtually any size and in industries as diverse as paint and textiles. Because of its compact
design, it can be used to measure objects that would be difficult to position at the sample port of a
larger color instrument. However, careful attention to proper sample presentation and presentation is
required for consistent and accurate color measurements.

It is important to select samples appropriately, use an established measurement method, and handle all
samples in a consistent manner. The guidelines in this chapter will help you while taking measurements.

Selecting Samples

Choose samples that are representative of the material used. If samples are non-representative of the
batch or are spoiled, damaged, or irregular, then the result may be biased. When choosing a sample,
select randomly and examine the sample to avoid biased results. If your sampling procedure is
adequate, another sample selected from the same batch should result in comparable measured values.

Preparing Samples

Prepare samples in the same manner each time they are measured. Follow standard methods if they
exist, such as ASTM or TAPPI methods.

Sample Presentation

Present the samples to the instrument in a repeatable manner. Results obtained depend on the
condition of the samples and their presentation. If you establish a method so that the same procedure is
used each time specific samples or types of samples are measured, then you will have a valid basis for
comparison of measured results. This also ensures repeatability of results when measuring the same
sample. Make a checklist so that operators may simply check each step. The checklist will also help in
the training of new operators.

There are a variety of techniques that can be used in handling various forms of objects and materials so
that the most valid and repeatable measurement of their appearance results. For example, when
measuring the color of a sample, such as fabric, which is translucent, the sample should be folded into
multiple layers to make it appear more opaque.
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When taking readings, make sure that the MiniScan EZ sample port is flat against the sample surface.
This may be difficult if the sample is curved or irregularly shaped. Look at the instrument from all angles
to make sure the port makes as much contact as possible with the product.

Figure 63. Measuring Curved Surfaces

When measuring thin, soft materials (such as fabric or paper) place a hard, flat surface behind the
product to ensure proper contact with the sample port and to ensure that it does not pillow into the
sample port. Average several readings when measuring samples that are textured, patterned, or
irregular in color.

Figure 64. Measuring Thin, Soft Materials
Examples of ways to measure several types of samples are given below.

DIRECTIONAL SAMPLES

Directionality can be minimized by averaging several measurements with rotation of the sample
between readings. Examination of the standard deviation displayed with the averaging function can
guide you in selecting the appropriate number of readings to average.

NON-OPAQUE SAMPLES

Non-opaque samples must have consistent backings. A white uncalibrated tile is recommended. If the
sample is such that it can be folded to give multiple layers, such as tissue or fabric, the number of layers
for each sample should be noted.

P

Figure 65. Measuring Non-Opaque Samples
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TRANSLUCENT SAMPLES

Light trapped in a translucent sample can distort the color. The thickness of the sample presented
should be chosen to maximize the haze or color difference and the sample should be backed with a
white tile, if possible, to eliminate the effects of ambient (room) light.

Figure 66. Using a White Tile Backing
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Maintaining and Testing MiniScan EZ

The MiniScan EZ requires very little maintenance; just recharge/replace the batteries as needed, keep
the tiles, black glass, and light trap clean, and take reasonable precautions to prevent entry of
contaminants into the sample port.

This chapter describes the maintenance necessary to keep your instrument functioning properly and
tests that you may run to assess its performance. .

Note: The MiniScan EZ contains hazardous voltages and no user-replaceable parts. It should be
disassembled only by HunterLab personnel.

Recharging/Replacing the Batteries

When the battery level indicator on the MiniScan EZ screen has decreased to outline only, you should
replace the batteries with fresh or recharged ones

HunterLab MiniScan EZ
Setur Maintenance

FEIMT ALL SETURS »

FEINT OME SETUP »

HAIH HEHLY

o

Y G

=
Figure 67. Battery Level

Note: The MiniScan EZ can use six standard AA alkaline batteries or six rechargeable
AA NiMH batteries. Do not mix battery types in the instrument. To recharge the
NiMH batteries, remove them from the instrument and recharge them using the

supplied charger.

Cleaning the MiniScan EZ

Clean the outside surfaces of the MiniScan EZ using a soft cloth. Do not spray liquids directly on the
instrument.

Maintaining the Instrument Standards

Before you standardize the MiniScan EZ each time, inspect the white tile and black glass (if included) for
dust and fingerprints. If you have a light trap, inspect it for dust and scratches. Do the same for the
green tile prior to running the green tile test. Keep the calibration cylinder closed and in the carrying
case when it is not being used. If a tile is lost or damaged, contact HunterLab as described in “‘When You
Need Assistance’ concerning replacement.

Clean the tiles and black glass using a soft nylon bristle brush and a solution of warm water and a
laboratory grade detergent such as SPARKLEEN. Rinse the tiles in a stream of warm tap water. Blot them
dry using a clean, non-optically brightened, lint-free paper towel.
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Note: SPARKLEEN is manufactured by Fisher Scientific Co., Pittsburgh, PA 15219 and
may be ordered from them using catalog number 4-320-4. One tablespoon of
SPARKLEEN should be added to every gallon of water.
Replacing the Lamp
Lamp replacement requires a trained technician. Contact the HunterLab Customer Experience Team to
arrange for lamp replacement. Please read ‘When You Need Assistance’, prior to contacting HunterLab.
Diagnostics

Diagnostics is selected from the main menu by moving the cursor highlight to its position using the up
and down arrow buttons and then pressing the center (GO) button. The Diagnostics menu appears.

HunterLab MiniScan EZ
Liagnostics

GREEM TILE CHECK »

SIGHAL LEVELS w»
SELF TEST »

Figure 68. Diagnostics Menu

Choose the desired function by scrolling using the up and down arrow buttons until it is highlighted and
then pressing the right arrow button. The various functions perform as described below.

WHITE REPEATABILITY »

The White Repeatability screens first prompt you through a normal standardization for the instrument.
When standardization is complete, you are then prompted to leave the white tile in position at the
sample port and to press the center button (GO).

HunterLabh MiniScan EZ
White Tile
Repeatabilityw

The sensor has been
successfully
standardized.

Leave the white tile at
the FPort.

-
CRhCEL RIS
-

Figure 69. White Repeatability Standardization

Twenty readings of the white tile are automatically made, and the results of each reading is shown. You
may cancel the test at any time by pressing CANCEL.

50



“MiniScan EZ User’s Manual Version 2.2

HunterLab MiniScan EZ
White Tile
Repeatabilityw

dE*
.83 has

Final Result

DIAc= HENURETSHATH HENUY
T -
Figure 70. White Repeatability Result

When all readings are complete, the result, as well as whether the instrument passes or fails the test, is
shown. The specification is that dE* must be less than or equal to 0.05 for the instrument to pass the
test.

Press PRINT to print the result (if a printer is connected to the instrument’s USB port). An example
printout is shown below.

White Tile Repeatability
2008/06/18 08:06

dex 0.03

PASS
Figure 71. White Repeatability Print Out

Press DIAGS MENU to return to the Diagnostics menu. Press MAIN MENU to return to the main menu.

GREEN TILE CHECK »

The first Green Tile Check screen allows you to compare the values in your MiniScan EZ’s memory to the
values read at factory printed on the back of your green check tile. If the values match, press the center
button (GO) to continue. If the values in the instrument’s memory require revision, change the
highlighted digit of the selected color scale value using the up and down arrow buttons. When the
desired digit is shown, press NEXT to move to the next digit. When all digits are as desired, press GO to
continue. You may also press BACK to cancel the test.

You are next prompted through a normal standardization for the instrument. When standardization is
complete, you are then prompted to place the green tile at the sample port and to press the center
button (Go).

HunterLab MiniScan EZ
Green Tile Check
Confirm the tile wvalues
and revise if required

H Wi3.95
W 19.62
Z 14.96
9 e
EEEE 4 8 [0
-1 -

Figure 72. Verifying the Green Tile Values
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One reading of the green tile is made, and then the result, as well as whether the instrument passes or
fails the test, is shown. The specification is that dX, dY, and dZ must all be less than or equal to 0.30 for
the instrument to pass the test.

Press PRINT to print the result (if a printer is connected to the instrument’s USB port). Press DIAGS
MENU to return to the Diagnostics menu. Press MAIN MENU to return to the main menu.

SIGNAL LEVELS »

The Signal Levels diagnostic first prompts you to place a sample at the measurement port. Normally this
will be the white tile, but you may be instructed otherwise by the HunterLab Customer Experience
Team. Place the sample and press GO.

HunterLab MiniScan EZ
Signal Levels

Flace =amprle at rort.

=t
[EAckRL
-
-

Figure 73. Measure Signal Levels

The sample and monitor channels are plotted on a graph for examination by the HunterLab Customer
Experience Team.

HunterLabh MiniScan EZ
Signal Levels

sooon

.
D1rcz renuRITINRTH HEnY
]

Figure 74. View Signal Levels

The purpose of this test is to verify that both the sample and monitory signal levels are within the
correct operating range and to see channel dropouts should any occur. Press READ to read again. Press
DIAGS MENU to return to the Diagnostics menu. Press MAIN MENU to return to the main menu.

SELF TEST »

The DIAGNOSTICS MENU contains a fourth function named SELF TEST. When this function is selected,
communications tests between the MiniScan EZ’s subsystems are run. If successful, the versions of the
firmware present would be displayed. Also shown is the value of the checksum of the instrument’s
calibration data as four hexadecimal digits. The value of the checksum of the calibration data should
remain constant unless the white tile’s assigned reflectance is updated, or the instrument is serviced.
You should keep a record of the checksum’s value. If it changes for unexplained reasons, then the
instrument may not function correctly.
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HunterLab MiniScan EZ
Diagnostics

WHITE EEFERTAEBILITY =»
GREEH TILE CHECE »
SIGHAL LEVELE »

HunterLab MiniScan EZ
Self Test

MZI0A U1.43.89.142A
MIUSE W1.15.89.142A

Checksum: 22BS

.
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-

Figure 75. Diagnostics Self-Test
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Specifications
The specifications and characteristics of your instrument are given in this chapter.

Note: Every attempt at accuracy is made, but specifications are subject to change
without notice.

For the best performance, your instrument should be placed where there is ample workspace with
medium or subdued illumination and no drafts. The operating conditions (temperature and humidity
ranges) are given in the Operating Conditions section below.

Operating Conditions

MiniScan EZ can be stored in an area with a temperature range of -20°C to 65°C (-5°F to 150°F) for up to
3 weeks and can be operated under temperature conditions of 10°C to 40°C50 (°F to 104°F). For
specification-level performance, the recommended temperature range is 21-28°C (70 -82° F). It may be
operated under relative noncondensing humidity conditions of 10% to 90%. Do not leave MiniScan EZ in
an area where temperature or humidity extremes are possible.

Physical Characteristics

Weight 2.251b. (1 kg)

Dimensions 5.5” high x 4.3” wide x 10.5” long
(14 cm x 11 cm x 26.7 cm)

Communications Interface USB to computer or printer

FCC Class A (Commercial), IEC, or

RFI Compliance .
equivalent

Safety Compliance UL, CSA, IEC, or equivalent
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Conditions of lllumination and Viewing

Light Source

Pulsed xenon

Source UV Content

Match to D65 with CIE rating of CC or
better

Lamp Life

>1 million flashes

45°/0° [llumination

Circumferential using a cylindrical mirror

Integrating Sphere
(diffuse/8°
instruments only)

2.5-inch (63.5 mm) diameter, coated with
SpectraFlect

Detection

2-channel polychromator with 256-
element scanned array (half for sample
channel, half for monitor)

Port D

iameters/View Diameters

45°/0°

LAV: 1.25” (31.8 mm)/1” (25 mm)
SAV: 0.25” (6 mm)/0.20” (5 mm)

Diffuse/8°

LAV: 1”7 (25 mm)/0.8” (20 mm)

SAV: 0.6” (14.3 mm)/0.3” (8 mm)

System Power

Power Input | Dis

posable or rechargeable AA batteries

Battery Life | >4,

000 readings per charge
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Instrument Performance

Spectral Data Range: 400-700 nm

Reporting Interval every 10 nm

Bandwidth at Half-height 10 nm

Wavelength Accuracy <0.75 nm
Photometric Range 0-150% reflectance
Photometric Resolution 0.01% reflectance
Measurement Speed (at 23°C) <1.5 seconds

Measurement Storage Capacity 750 readings

100 product setups

Regulatory Notice
A copy of the Declaration of Conformity according to ISO/IEC Guide 22 and EN 45014 follows.
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DECLARATION OF CONFORMITY
according to ISO/IEC Guide 22 and EN 45014

Manufacturer’s Name: Hunter Associates Laboratory, Inc.

Manufacturer’s Address: 11491 Sunset Hills Road
Reston, Virginia U.S.A. 20190

Declares that the Product:

Product Name: MiniScan EZ

Model: MSEZ-4500L, MSEZ-4500S, MSEZ-4000L, MSEZ-4000S.

Conforms to the following Standards:

IEC 61326-1:2005 (CISPR 11:2003: A1:2004, EN 61000-4-2:1995, and EN 61000-4-3:2006 + A1:2008)
EN 61010-1:2001

Supplementary Information:

This product herewith complies with the requirements of the EMC Directive 2004/108/EC and Council
Directive 98/34/EEC and carries the CE mark accordingly.

(1) This product was tested using an IBM-compatible computer.

European Contact: Your local Hunter Associates Laboratory representative or
Christian Jansen
Griesbraeustrasse 11
82418 Murnau
Germany
Telephone: +49 (0) 8841 9464
Fax: +49 (0) 8841 99472
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Options and Sample Devices

There are many options and devices available for positioning samples at the measurement port of the
MiniScan EZ and for making the instrument easier to use. HunterLab part numbers are provided for your
convenience in ordering.

EXTERNAL PRINTER (HL#A13-1014-259)

The external thermal printer connects to the MiniScan EZ’s USB port via Standard-A to Mini-A adapter
(HL#A21-1013-859) and prints measurement data or product setup parameters on request. The
communications cable supplied with the printer must be used to connect the printer to the MiniScan EZ.
The printer is automatically detected by the MiniScan EZ once connected

T5%e
GRILL

Figure 76. External Printer

KEYBOARD (HL#A13-1014-294)

The optional flexible keyboard connects to the MiniScan EZ’s USB port via Standard-A to Mini-A adapter
(A21-1013-859) to allow easy entry of any alphanumeric information (such as setup names) required.

1. The up, down, left, and right arrow keys on the keyboard correspond to the same buttons on
the MiniScan EZ button pad.

2. The Enter key on the keyboard emulates the center (Go) button on the MiniScan EZ’s button
pad.

3. Numbers and letters may be typed on the keyboard as usual. The keyboard is automatically
detected by the MiniScan EZ once connected.

Figure 77. Keyboard
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BAR CODE SCANNER (HL#A13-1014-254)

The optional bar code scanner connects to the MiniScan EZ’s USB port via Standard-A to Mini-A adapter
(HL#A21-1013-859) to allow scanning of a bar code for the ID tag of a reading after the reading is made.
The bar code reader is automatically detected by the MiniScan EZ once connected.

Figure 78. Bar Code Reader

STANDARD-A TO MINI-A USB ADAPTER (HL#A21-1013-859)

The optional Standard-A to Mini-A USB adapter allows USB devices—such as printers, keyboards, and
the bar code scanner—to connect to the MiniScan EZ’s Mini-A USB port. It can also be used to connect
two MiniScan EZ instruments together.

-

USB Mini-A plug

USB Standard-A receptacle
Figure 79. Mini USB

USB MASS STORAGE DEVICES

MiniScan EZ instruments can interface directly with thumb drives and other USB mass storage devices
commonly available for use on personal computers. The instrument is designed to be compatible with
most devices formatted to use the FAT16 file system which provides up to 2 GB of disk space. Mass
storage devices can be connected to the USB Mini-A receptacle using a USB Mini-A plug to USB Standard
A- receptacle adapter (HunterLab Part Number A21-1013-859 or equivalent).

These are some of the thumb drives found to be compatible with the MiniScan EZ firmware:
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e Imitation 2GB Pocket Flash Drive

e Verbatim 1GB Store 'n' Go USB Drive
e Edge 1GB Flash Drive

o Kingston 2GB DataTraveler 100

Using a thumb drive you can transfer and/or archive product setups and measurements. The reflectance
of the instrument’s white standard can also be updated using files provided by HunterLab.

Operation

Attach the thumb drive to the MiniScan EZ using the appropriate adapter cable, the instrument
will double-beep to acknowledge the connection. Then a short session to query information
from the drive will begin. During this, the status indicator light should blink. If successful, the
MiniScan EZ will double-beep again. If communications fail, a single beep is emitted. In this case,
try disconnecting and reconnecting the thumb drive.

Caution: never disconnect the thumb drive from the MiniScan EZ until its status indicator light
has stopped blinking. Otherwise, data loss might occur.

Thumb drive information

If a thumb drive has been inserted and is recognized, the MiniScan EZ will beep 2 times.
Pressing the RIGHT ARROW key from the MAIN MENU displays a Thumb Drive Information
screen showing certain characteristics of the drive.

HunterLabk MiniScan EZ
Thutb Driwve Info
Boot Sector HEBE1F2GE
FAT AAGE1FAA
Foot Folder BOCBZ1RAE
Lats Area Bogaz1ca
Sectors BEZI0S2248
FAT Size Al16A
Foot Size aaza
Cluster Size ao4@
Sector Size BZEA
LA IH HEHU]

pbdg1 P ORT]
-

Figure 80. Thumb Drive Info

The values may differ depending on the type of drive attached, but on a properly identified drive
all the fields should have non-zero values.

Archiving product setups

From the MAIN MENU, press the UP and DOWN ARROW keys until SETUP MAINTENANCE is
selected then press the CENTER button. Select the function PRINT ALL SETUPS and press the
RIGHT ARROW keys. The instrument will immediately start writing data to disk while indicating
how many product setups have been copied so far.

Pressing the LEFT ARROW key (labeled CANCEL) will stop the copying process and close the file.
Data copied thus far will be retained. The file containing the product setups, named
‘PRODUCTS.MS3’, is created in the root folder.
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Archiving Measurements

From the MAIN MENU, press the UP and DOWN arrow keys until SAVED READINGS is selected
then press the CENTER button. Select the function, PRINT ALL READINGS and press the RIGHT
ARROW key. The instrument will immediately start writing data to disk while indicating how
many measurements have been copied so far.

Pressing the LEFT ARROW key (labeled CANCEL) will stop the copying process and close the file.
Data copied thus far will be retained.

The file containing the measurements, named DATALOG.MS3, is created in the root folder.

File Import Menu

From the MAIN MENU access the THUMB DRIVE INFORMATION screen by pressing the RIGHT
ARROW key. Pressing the right arrow key (now labeled IMPORT) again, results in the FILE
IMPORT MENU.

Caution: Do not attempt to import files not created by a MiniScan EZ instrument.

Transferring product setups

To transfer product setups to the instrument a file named PRODUCTS.MS3 must exist in the root
folder of the thumb drive, then from the FILE IMPORT MENU select the IMPORT SETUPS
function and press the RIGHT ARROW key. The MiniScan EZ will display the progress of the
import and beep twice once the transfer is complete.

Transferring measurements

To transfer readings to the instrument’s datalog, a file named DATALOG.MS3 must exist in the
root folder of the thumb drive. From the FILE IMPORT MENU select the IMPORT READINGS
function and press the RIGHT ARROW key. The MiniScan EZ will display the progress of the
import and beep twice once the transfer is complete.

WHITE TILE REPLACEMENT OR RECALIBRATION

Assigned reflectance values for your instrument’s white tile can be provided by HunterlLab in a file
named WHITE.MS3. This file must be placed in the root folder of the thumb drive. To update the
instrument, select the IMPORT WHITE TILE function from the FILE IMPORT menu and press the RIGHT
ARROW key.

45/0 FIBER PACKAGE ADAPTER (HL#C02-1002-030)

This option provides a special nose cone assembly and three removable adapters for measuring 6-inch
(152-mm), 10-inch (254-mm), and 12-inch (305-mm) cylindrical fiber or yarn package diameters. To use
the assembly, snap the appropriate port adapter onto the nose cone of the MiniScan EZ. Position the
port adapter over the cylindrical fiber or yarn package and proceed with measurements. Take care to
position the MiniScan EZ so that it will not move during readings. Averaging is recommended when
measuring fibers or yarns with large diameters.
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oo

Figure 81. Nose Cone Adapters

Figure 83. Using the Nose Cone Adapter

SKEIN HOLDER (HL# 02-7396-00)

The skein holder is available only for 45°/0° MiniScan EZ models. This is a device for measuring yarn
skeins. Wind the yarn around the skein holder in multiple taut layers until it is effectively opaque and is
as flat as possible. Secure it in place with the detachable arms on the sides of the skein holder. Place the
skein holder on a flat surface or the calibration tile holder and press the MiniScan EZ’s sample port flat
against the sample. Make several measurements of the skein, rotating the holder 90° between
measurements and averaging the readings for the result.

Figure 84. Skein Holder
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45/0 LAV NOSE CONE WITH LOWER GLASS ASSEMBLY (HL#A02-1014-374) OR NOSE CONE WITH
LOWER POLYCARBONATE ASSEMBLY (HL# D02-1014-427)

This option includes a special nose cone with a removable glass or plastic port cover assembly. The nose
cone (black) portion is intended for permanent use on the instrument and should not be removed.
Replacement cover assemblies (the lower portion of the device) are available from HunterLab. The
assembly is sealed but is not to be considered waterproof. The nose cone/lower cover is generally in
place when the MiniScan EZ is shipped from the factory. However, if installation is required, place the
assembly over the instrument port and secure it using three Phillips-head screws. If the glass or plastic
cover is to be replaced, remove the three machine screws with lock washers, replace the window and
the O-ring, and secure it using the machine screws.

Figure 85. Nose Cone with Glass or Polycarbonate

420-NM UV FILTER ASSEMBLY (HL# D02-1014-436)

This option provides a 420-nm UV filter in a replaceable assembly for the 45/0 LAV MiniScan EZ. The UV
filter may be replaced when necessary, however, the instrument is not to be used without the UV filter
assembly in place.

Note: The special nose cone required for use of this part is not included but may be
purchased separately.

To install the UV filter assembly, secure it to the instrument nose cone using three 4-40 pan-head screws
with split-lock washers. Replacement UV filter assemblies are available from HunterLab and are marked
UV to differentiate them from cover glass assemblies. To replace the UV filter assembly, remove the
screws and lift the assembly off the nose cone. Place the new UV filter assembly on the nose cone and
replace the screws.

EASYMATCH QC SOFTWARE

(HLHEZMQC-OPT) EasyMatch QC is a Windows-based computer program that performs numerical
calculations on data measured by the MiniScan EZ, stores sample measurements, and provides graphical
representations of data. Measurements may be made and stored in the MiniScan EZ memory and then
uploaded into the software, or the MiniScan EZ may be directly controlled by the software. Instructions
for EasyMatch QC are provided in its separate User’s Manual.
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When You Need Assistance

If you need for technical or sales assistance on applications, troubleshooting, , service, warranty,
accessory pricing and more, please contact the office nearest you:

For the Americas, Support@hunterlab.com

For Asia, AsiaSupport@hunterlab.com

For Europe, EuropeSupport@hunterlab.com

For India, Middle East and Africa, IMEASupport@hunterlab.com

For all other regions, Support@hunterlab.com

Additionally, our global support website offers 24/7 assistance with a library of information on various
color measurement and appearance topics such as applications, instrument operation, and
troubleshooting. The HunterLab global support website is located at support.hunterlab.com.

For personalized assistance, go to support.hunterlab.com and locate the Create A Ticket button on the
menu. A subsequent form gathers information on your request for response from our Customer
Experience Teams around the globe.
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Index
420-nm UV filter assembly, 64 Dust cover, 11
45/0 fiber package adapter, 63 EasyMatch QC Software, 64
45/0 LAV nose cone with glass, 64 External Printer, 59
45/0 LAV nose cone with polycarbonate, 64 Fiber package adapter, 63
About Your Instrument, 17 Filter By Setup » , 43
Absolute display, 26 Geometry, 9
Accessories, 11 Global Options, 31
Autosave, 33 green check tile, 12
Autosearch, 31, 33 Green Tile Check, 51
Average, 25, 34 Hitch standard, 25
Averaging, 39 Ill/Obs, 28
Backlight, 32 Illumination, 56
bar code reader, 21, 41 Index, 28
Bar Code Scanner, 60 Installation, 13
Basics of MiniScan EZ Operation, 15 Instrument Performance, 57
batteries, 12 Keyboard, 59
black glass, 12 Language, 31
button pad, 15 LCD Display, 15
Button Pad, 15 light trap, 12
calibrated tile, 12 main menu, 16
Calibration cylinder, 12 Maintaining MiniScan EZ, 49
Cleaning the MiniScan, 10 Maintaining the Instrument Standards, 49
Cleaning the MiniScan EZ, 49 Menus, 16
Clone All Setups, 36 Model, 9
CMC, 28 Name, 24
Color Diff, 33 NIST traceable, 12
Color Index, 28 Non-opaque Samples, 46
Color Plot display, 27 Nose cone with glass, 64
Color Scale, 28 Nose cone with polycarbonate, 64
Contrast, 32 Numeric standard, 25
Date/time, 34 Operating Conditions, 55
Declaration of Conformity, 57 Operation, 15
Delete All Readings, 42 Options, 23, 59
Diagnostics, 50 Performance, 57
Diagnostics menu, 16 Physical Characteristics, 55
Diff Plot display, 27 Physical Standard, 24
Difference display, 26 Power, 56
Directional Samples, 46 Preparing Samples, 45
Display, 26 Print All Readings, 42
Display Dim, 32 Print All Setups, 35
Display Off, 33 Print One Setup, 35
Display settings, 32, 50 Printer, 59
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Product setups, 23
Product Setups, 23
Product Standard, 22
Prompts, 16

Reading, 20

Regulatory Notice, 57
Replacing the Batteries, 49
Replacing the Lamp, 50
Reset All Setups, 35
Sample, 22

Sample Devices, 59
Sample Preparation, 45
Sample Presentation, 45
Saved Readings, 41
Saved Readings menu, 16
Screen angle:, 32
Selecting Samples, 45
Setup Maintenance, 35
Setup Name, 24

Setups, 23

Setups Locked?, 33
Shade Sort, 28

Signal Levels, 52

Skein holder, 63
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Specifications, 55
Spectral Data display, 26
Spectral Difference display, 27
Spectral Plot display, 27
Standard, 22

Standard, 24

Standard Values, 30
Standard-A to Mini-A USB Adapter, 60
Standardizing, 17

Stdz Interval, 33

System Power, 56
Testing MiniScan E, 49
Tile data sheet, 13
Tolerances, 22, 30
Translucent Samples, 47
USB Adapter, 60

USB cable, 13

UV filter assembly, 64
View Saved Readings, 42
Viewing, 56

Viewing Area, 9

Views, 25

White calibrated tile, 12
Working Standard, 24





