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3.  Vickers Operators move two horizontal and two vertical lines to edges of
indentation. Measurement and resulting Vickers hardness value
is displayed on-screen.

4.  Brinell Operators move two horizontal and two vertical lines to edges of
indentation. Measurement and resulting Brinell hardness value is
displayed on-screen.
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COMPONENTS

KNOB CONTROLLER

Figure 1.1 below depicts the KS-30 Knob Controller. The controller functions as the user�s
interface with the VIA-110. In general, the knobs are used to move the cursor within the
menus and to position measuring lines on the screen. Broad definitions of the five keys
on the knob controller are listed below. Refer to this section, if needed, when general
instructions later in the manual ask users to position measuring lines or position cursors.

Knob Controller Key Definitions
AXIS a switch which specifies the axis which the knobs currently

control.

SELECT a button which activates the menu option to the right of the
cursor or the choice above the cursor when in the Data Line.

DATA a button which allows the user to exit the measurement mode
and choose options in the Data Line.

COMPARE a switch which fixes the distance between the measuring lines

VIA CONTROLLERAXIS
SELECT

DATA
COMPARE

TRANSMIT

ON

OFF

X

Y

P1

P2

Figure 1.1
KS-30 Knob Controller
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so that the lines may be moved in unison when in KNOOP-X,
KNOOP-Y, VICKERS, or BRINELL mode.

TRANSMIT a button which downloads current measurement readings
through the RS-232 serial port.

Menu Cursor Movement
When operating the VIA-110 with the knob controller, the cursor may be moved within the
menus by rotating the left knob. Clockwise rotation moves the cursor toward the bottom
of the screen. Counterclockwise rotation moves the cursor toward the top.

In the Data Line, rotating the right knob moves the cursor to the left or right.

Once the cursor is positioned next to or under the desired menu item, the option may be
chosen by pressing the SELECT button.

Measuring Line Movement
When measuring with the VIA-110, the knob controller is used to position the measuring
lines. Left and top measuring lines are controlled by the left knob.  Right and bottom lines
are controlled by the right knob. Placing the AXIS switch in the X position will activate
the left and right lines.  Placing the AXIS switch in the Y position will activate the top and
bottom lines. To move parallel lines in unison, press the knob controller's COMPARE
switch to the ON position.
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JOYSTICK CONTROLLER

MENU

VIA CONTROLLER

MARKERS

SELECT

Figure 1.2
JS-40 Joystick Controller

Joystick Controller Key Definitions

Menu Cursor Movement
When operating the VIA-110 with the joystick controller, the cursor may be moved within
the menus by tilting the joystick forward or backward.

In the Data Line, tilting the joystick controller to the left or right moves the cursor in that
direction.

Once the cursor is positioned next to or below the desired menu item, the option may be
chosen by pressing the SELECT button.

Figure 1.2 below depicts the JS-40 Joystick Controller. The controller functions as the
user�s interface with the VIA-110. In general, the joystick is used to move the cursor
within the menus and to position measuring lines on the screen. Broad definitions of the
three keys on the joystick controller are listed below. Refer to this section, if needed,
when general instructions later in the manual ask users to position measuring lines or
position cursors.

SELECT a button which activates the menu option to the right of the
cursor or the choice above the cursor when in the Data Line.

DATA a button which allows the user to exit the measurement mode
and choose options in the Data Line.

TRANSMIT a button which downloads current measurement readings
through the RS-232 serial port.
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Measuring Line Movement
When measuring with the VIA-110, the joystick controller is used to position measuring
lines. Tilting the joystick left and right moves vertical lines left and right in unison. To
move one vertical line independent of the other, press the SELECT button while tilting the
joystick left or right.

Tilting the joystick forward and backward moves horizontal lines up and down in unison.
To move the horizontal lines independent of each other, press the SELECT button while
tilting the joystick forward or backward.
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Section Two:
Installation
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INSTALLATION

To install the VIA-110 with composite monochrome EIA RS-170, monochrome CCIR,
composite color (NTSC or PAL) video sources and monitors (refer to Figure 2.1) :

1. Make all connections before applying power.

2. Video source connection:

Connect a 75 OHM BNC coaxial cable between the video output of the video
source and the CAMERA connector on the back of the VIA-110.

3. Video monitor connection:

Connect a 75 OHM BNC coaxial cable between the MONITOR connector on
the VIA-110 and the video monitor.

4. Knob controller connection:

Using the 25-pin cable provided, connect the VIA-110 knob controller to the
CONTROLLER/ENCODER connector on the back of the VIA-110.

5. Joystick controller connection:

Using the 9-pin cable provided, connect the VIA-110 joystick controller to the
JOYSTICK connector on the back of the VIA-110.

Figure 2.1
Back Panel of VIA-110

(for Composite Video Systems)
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BOECKELER INSTRUMENTS VIA-110
VIDEO HARDNESS MEASUREMENT SYSTEM

MODE

LINES

CONVERT

OVERLAY

EXIT

KNOOP-X
KNOOP-Y
VICKERS
BRINELL

SOLID
BROKEN

ROCKWELL B
ROCKWELL C
NONE

OFF

LABEL MENU
STATS MENU
RS232 MENU
MEASURE
MEASURE WITH STATS

NOTE: If both a knob controller and a joystick controller are connected when
power is initially applied, the VIA-110 will default to the joystick controller. To use
the knob controller, power off, disconnect the joystick, and power on again.

6. Power supply:

A.   Ensure that the DUAL VOLTAGE SWITCH is in the proper position to
coincide with the incoming power supply.

 B. Plug the power cord into the back of the VIA-110 and then into any
grounded outlet.

 C. Plug the video source and monitor power cords into any grounded
outlet.

 D. Turn on the video source, monitor, and VIA-110.

NOTE: In order for the VIA-110 to sync with the video, the video source
must be turned on first.

After a moment, the monitor will display a video image of the object(s) in the field
of view. A copyright message will appear superimposed over the video image.
The copyright message will disappear after several seconds and be replaced by
the VIA-110 Setup Menu shown in Figure 2.2 below.  If the Setup Menu appears
on-screen, then the VIA-110 is working properly and installation is complete.  If
the Setup Menu is not properly displayed on-screen, refer to the Troubleshooting
Guide in Section Six: Appendices.

Figure 2.2
VIA-110 Setup Menu
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To install the VIA-110 with RGB or Y/C (S-Video) video sources and monitors (refer
to Figure 2.3):

1. Make all connections before applying power.

2. Video interface placement:

The Boeckeler RGB or Boeckeler Y/C video interfaces can be easily stacked on
top of the VIA-110 unit.

Figure 2.3
Back Panel of VIA-110

(for RGB, Y/C)

3. Video source connections:

A. RGB systems:
Connect the red, green, blue, and sync lines from the video source to
the corresponding red, green, blue, and sync input connections on the
back of the Boeckeler RGB interface unit (refer to Figure 2.4).  Connect
the video output end of the cable to the corresponding connection on
the video source.

B. Y/C systems:
Connect the Y/C cables from the video source to the corresponding
input connection in the Y/C interface unit (refer to Figure 2.4).  Connect
the video output end of the cable to the corresponding connection on
the video source.

4. Video RGB or Y/C interface and monitor connections:

A. RGB systems:
Connect the red, green, blue, and sync lines of the monitor cable to the
corresponding output connections on the Boeckeler RGB interface.
Connect the monitor end of the cable to the corresponding monitor
input connections.

B. Y/C systems:
Connect the Y/C monitor cable to the corresponding output connection
of the Boeckeler Y/C interface unit. Connect the monitor end of the
cable to the corresponding monitor input connection.
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5. Video interface and VIA-110 connections:

Using the 37-pin ribbon cable provided, connect the VIDEO CONTROL port of the
Boeckeler video interface to the VIDEO CONTROL port on the VIA-110.

6. Knob controller connection:

Using the 25-pin cable provided, connect the VIA-110 knob controller to the
CONTROLLER/ENCODER connector on the back of the VIA-110.

7. Joystick controller connection:

Using the 9-pin cable provided, connect the VIA-110 joystick controller to the
JOYSTICK connector on the back of the VIA-110.

8. Power supply:

A. Ensure that the DUAL VOLTAGE SWITCH is in the proper position to
coincide with the incoming power supply.

B. Plug the power cord into the back of the VIA-110 and then into any
grounded outlet.

C. Plug the video source and monitor power cords into any grounded
outlet.

D. Turn on the video source, monitor, and VIA-110.

NOTE: In order for the VIA-110 to sync with the video, the video source must be
turned on first.

Figure 2.4
RGB Interface (top) and
Y/C Interface (bottom)

VIDEO CONTROLB
IN

SYN C
IN

R
OUT

G
OUT

B
OUT

SYNC
OUT

VIDEO CONTROLIN
Y/C

OUT IN
NTSC

OUT

RED, GREEN, BLUE &
SYNC LINE CONNECTIONS
FOR VIDEO & MONITOR

NOT USED FOR
Y/C CONNECTION

Y/C CABLE
CONNECTIONS FOR
VIDEO & MONITOR

RIBBON CABLE
CONNECTION FOR
VIA UNIT

R
IN

G
IN

RIBBON CABLE
CONNECTION FOR
VIA UNIT



Boeckeler VIA-110 Installation - 17

BOECKELER INSTRUMENTS VIA-110
VIDEO HARDNESS MEASUREMENT SYSTEM
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After a moment, the monitor will display a video image of the object(s) in the field
of view. A copyright message will appear superimposed over the video image.
The  copyright message will disappear after several seconds and be replaced by
the VIA-110 Setup Menu shown in Figure 2.5. If the Setup Menu appears on the
screen, then the VIA-110 is working properly and installation is complete. If the
Setup Menu is not properly displayed on the screen, refer to the Troubleshooting
Guide in Section Six: Appendices.

Figure 2.5
VIA-110 Setup Menu
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BOECKELER INSTRUMENTS VIA-110
VIDEO HARDNESS MEASUREMENT SYSTEM
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Figure 3.1
VIA-110 Setup Menu

MENU STRUCTURE
Figure 3.1 depicts the root menu of the VIA-110, called the Setup Menu. This menu
allows operators to select the primary functions of the VIA-110 which are described on
the following pages.

All of the VIA-110 menu screens have the same general layout. The lines of text at the
top represent the title of each screen and allow the beginning user to become oriented
within the menu structure. The text in the center of each menu screen is split into two
columns. The left column presents the general categories to which each of the menu
options belong. The right column specifies the individual options which the operator may
select. The cursor is represented by the small rectangle     between the two columns.
Operators move the cursor vertically and position it beside the option which they wish to
select.

The options presented in a given menu are of two types. The first type is termed a
preference option. As the name suggests, these options allow the user to specify prefer-
ences before performing actual operations. When preference options are chosen, a small
arrow      appears on-screen to indicate their selection. This arrow is termed the prefer-
ence arrow. The second type of menu option is called an action option. Selection of such

USING THE SETUP MENU
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UNDERSTANDING THE SETUP MENU

Figure 3.1 depicts the Setup Menu of the VIA-110 as it appears when power is supplied
to the unit.

There are five categories of options in the Setup Menu. The first category, entitled
MODE, presents four preference options. Selection of any of these options allows the
operator to measure in the corresponding mode. The second category, entitled LINES,
contains preference options which allow the user to choose the type of line displayed
while performing measurements. The third category presents three action options which
allow the operator to CONVERT the MODE measurement to an approximate Rockwell
hardness value or to bypass the option completely. The fourth category, entitled OVER-
LAY, allows the operator to bypass the VIA-110 overlay and view the video image without
displaying the menus or measuring lines. The final category, entitled EXIT, contains
action options which allow the operator to leave the Setup Menu.

MODE OPTIONS

The MODE options reflect the four ways an operator may perform a hardness measure-
ment in accordance with the type of indenter used.  A brief description of each MODE
option is given below.

KNOOP-X the distance between two vertical lines is continuously dis-
played.

KNOOP-Y the distance between two horizontal lines is continuously
displayed.

VICKERS the distance between two vertical lines and the distance be-
tween two horizontal lines are continuously displayed.

BRINELL the distance between two vertical lines and the distance be-
tween two horizontal lines are continuously displayed.

options allows the user to perform actions or begin a given process. Some action options
move the operator through the menu structure. Other action options allow the operator to
position measuring lines on-screen.

Cursor movement and option selection in the menu is made using a controller. The VIA-
110 may be operated using either a KS-30 Knob Controller or a JS-40 Joystick Controller.
This manual describes use of both controllers by expressing general terms, such as
"position the cursor to the left." For specific details on how a knob controller or joystick
controller is operated to position the cursor or measurement lines, refer to the "Compo-
nents" chapter in Section One: Getting Started.
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Lines Options

The LINES options allow operators to change the visual appearance of the measuring
lines on the screen. The first LINES option, SOLID, displays solid measurement lines.
The second option, BROKEN, displays dashed measurement lines.

Convert Options

The CONVERT options allow operators to convert the Knoop, Vickers, or Brinell mea-
surements to either a ROCKWELL B (HRB) or ROCKWELL C (HRC) hardness value
which will be continuously displayed in the Data Line (unless CONVERT option selected
was NONE).

Overlay Options

The OVERLAY options allow operators to use the full capability of the VIA-110 or turn off
the overlays and operate in a video-pass-through mode. Selecting OFF removes all of the
VIA-110�s text and graphics from the screen. To return to normal operation, press the
DATA button or press SELECT; the Setup Menu will appear on the screen.

Exit Options

The LABEL MENU option in the EXIT category allows the user to enter information to be
transmitted along with the hardness measurement value. The operator may enter the
date, a user identification number, lot number, sample number, magnification, load, and
dwell time. This label information can be transmitted with every measurement reading or
with just the first measurement reading. The label information can also be suppressed
from the transmitted data. Note that load information must be entered before a measure-
ment can be conducted. In Brinell, the ball diameter must also be entered before perform-
ing measurements. See Section Five: Communication for the data format of this
transmission.

The STATS MENU option moves the user to the Statistics Menu where the statistics
which have been calculated, as well as the hardness values which have been entered
into the table, can be viewed. See Section Four: Statistics for more details on the
Statistics Menu.

The RS232 MENU option moves the user to the RS-232 Menu where operators can verify
or set the parameters before using the RS-232 data output capability.

The MEASURE and MEASURE WITH STATS options move the user to the selected
hardness measurement mode. The MEASURE WITH STATS option also allows the
hardness values to be entered into the Statistics Menu.
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D1 = 0119.0      D2 = 0117.3              I   S/U       SF1 = 0400

D1 = 0125.8                                   I   S/U       SF1 = 0400

D1 = 0107.8                                     I   S/U       SF1 = 0400

D1 = 004.36                                      I   S/U       SF1 = 0400

HK = 0451.0 APPROX HRC = 043.9

HK = 0612.0 APPROX HRC = 054.0

HV = 1330.0 APPROX HRC = 073.0

D2 = 004.09
HB = 0204.5 APPROX HRC = UNDEF

When operators have pressed the MEASURE or MEASURE WITH STATS option in the
Setup Menu to perform indentation measurements, the Data Line is displayed at the top
of the video screen. The contents of the Data Line vary slightly depending upon the
MODE in use. All four variations of the Data Line are shown in Figure 3.2 below (top to
bottom: KNOOP-X, KNOOP-Y, VICKERS, BRINELL).

Operators may access the Data Line by pressing the DATA button. The cursor is
represented in the Data Line by the underscore character _ and may be moved by
rotating the right knob on the knob controller or tilting the joystick left or right. Some of
the items in the Data Line are primarily informational while others are options which carry
out actions. Any option in the Data Line may be selected by positioning the cursor under
the option and pressing the SELECT button. Pressing the DATA button when the cursor
is in the Data Line returns the user to the measurement overlay. A description of each of
the items in the Data Line follows.

Figure 3.2
Variations of the Data Line

USING THE DATA LINE

DESCRIPTION
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Distance Display (D1=, D2=)
D1= continuously displays the distance between either the horizon-

tal or the vertical measuring lines when in KNOOP-X and
KNOOP-Y; continuously displays the distance between the
vertical measuring lines when in VICKERS and BRINELL.

D2= continuously displays the distance between the horizontal
measuring lines when in VICKERS and BRINELL.

Hardness Display (HK=, HV=, HB=, HRB=, HRC=)

HK= continuously displays the Knoop hardness value when in
KNOOP-X or KNOOP-Y.

HV=  continuously displays the Vickers hardness value when in
VICKERS.

HB= continuously displays the Brinell  hardness value when in
BRINELL.

APPROX continuously displays the approximate Rockwell B hardness
HRB= conversion when selected in the Setup Menu.

APPROX continuously displays the Rockwell C hardness conversion
HRC= when selected in the Setup Menu.

Setup (S/U)

S/U exits the current measuring mode and returns to the Setup
Menu.

Scale Factor Label (SF)

SF displays a numeric label corresponding to the calibration in use.

Scale factor labels may be created by the operator and typically
reflect the objective or power of magnification in use during
calibration.  The VIA-110 will store up to ten different calibra-
tions and corresponding scale factor labels, any one of which
may be applied to a particular measurement.  Please refer to
�Entering the Scale Factor Label� on page 39.
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APPROX HRC = 021.0
D2 = 004.03D1 = 003.93                                      I   S/U       SF1 = 0400

HB = 0231.1

Adjusting the Intensity Level ( I )
I allows the operator to adjust the "intensity" by adjusting the gray

level on EIA RS-170, monochrome CCIR, or composite color
(NTSC or PAL) systems or the color of the measurement lines
and menus on RGB or Y/C (S-Video) systems. Such adjustment
is made to obtain the optimal contrast with the video image.

NOTE: Boeckeler interfaces are available so that the VIA-110 is
compatible with RGB or Y/C (S-Video) monitors and cameras.

To adjust the intensity:

1. Press the DATA button to enter the Data Line.

2. Position the cursor under the letter I (refer to Figure 3.3).

3. To change the intensity of the graphics on-screen, or to change the color, rotate the
left knob on the knob controller or tilt the joystick controller forward or back-
ward.

4. When the desired color or intensity level is displayed, press the DATA button to
exit the Data Line.

Non-standard Display (NS)

NS displayed on-screen in the Data Line next to Rockwell conver-
sions if the load entered in the LABEL MENU is a non-standard
load for Rockwell B or C (refer to Figure 3.4). When in BRINELL
Mode, the NS will also appear next to the conversion if the ball
diameter entered in the LABEL MENU is non-standard to
Rockwell B or C.

NOTE: The VIA-110 Rockwell conversions utilize ASTM E-140 Tables 1 and 2,
and ASTM A-370 Tables 3A and 3B, where applicable, and the Wilson® Conver-
sion Chart.

NOTE: Knoop conversions to Rockwell are standard only for Knoop test loads of
500 grams or over.  Vickers conversions to Rockwell are only standard for
Vickers test loads of 10,000 grams.  All other Knoop and Vickers conversions
are considered non-standard (NS).

Brinell conversions to Rockwell B are standard for Brinell test loads of 500 kgf or
3000 kgf (the load closest to the user's load will determine which conversion

Figure 3.3
Adjusting the Intensity Level
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D1 = 003.93 D2 = 004.03 I S/U SF1 = 0400

HB = 0308.2 APPROX HRC = 037.7 NS

BALL DIA = 10 MM
LOAD = 04000.0 KGF

table the VIA-110 will automatically use). Brinell conversions to Rockwell C are
standard for Brinell test loads of 3000 kgf. The standard ball diameter for Brinell
conversions to Rockwell B or C is 10 mm. All other Brinell to Rockwell conver-
sions are considered non-standard (NS).

Most conversions are made for comparison purposes only, so all conversions
displayed (standard and non-standard) are approximate.

Figure 3.4
Non-standard Display of

Rockwell Conversion
(Brinell)
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CALIBRATION

The basic concept behind calibration is simple. The operator places an object of known
size in the field of view of the camera, positions measuring lines against its edges, and
enters the object�s dimensions on the screen. The VIA-110 then calculates a scale
factor, and calibration is complete. Although the calibration process is easy, subsequent
measurement errors may occur if an operator does not adhere to the calibration proce-
dures which follow.

As discussed in the �Overview� on page 21, the video measuring lines move within a grid
which is for NTSC standards, 1024 pixels wide by 482 pixels high (or CCIR and PAL
standards, 512 pixels wide by 574 pixels high). In other words, a vertical measuring line
may be positioned in any one of 1024 locations from left to right on the screen. Similarly,
a horizontal line has 482 potential locations from top to bottom.

The VIA-110 maintains a continuous count of the number of pixels between the measur-
ing lines. Measurements are internally calculated by multiplying the number of pixels
counted between the lines by a scale factor. The scale factor is equal to the amount the
measurement value changes when one measuring line is moved one pixel. For example,
if the screen initially displayed D1 = 0002.0 and then displayed D1 = 0002.5 after one
measuring line was moved one pixel, then the scale factor would be .5. Thus, in this
example every time a measuring line is moved one pixel, the measurement will change
by an increment of half a micron.

During calibration, operators position the measuring lines and then manually enter the
values for the X and Y axes. The VIA-110 divides the value for each axis by the number
of pixels between the measuring lines. The result is then stored as the new scale factor.
For example, if an operator entered the value D1 = 0040.0 and the VIA-110 counted 400
pixels between the measuring lines, then the resulting scale factor would be .1 . If the
operator then moved the lines apart by one more pixel, the measurement would read D1 =
0040.1. Note that the decimal point is fixed for one-tenth micron maximum resolution
(0.1  m) in the KNOOP and VICKERS Modes and one-tenth millimeter maximum resolu-
tion (0.1mm) for BRINELL Mode. Actual resolution varies with magnification.

The internally calculated scale factor discussed above should not be confused with the
scale factor label which is displayed in the upper right-hand corner of the measurement
overlay. This label simply allows the operator to assign a different number to each
calibration. A maximum of ten different calibration numbers may be stored. Typically,
scale factor labels serve as reminders of the power of magnification (if any) used during
calibration. Scale factor labels do not affect measurement calculations in any way.

The calibration of the VIA-110 is valid only for a particular measurement situation.
Recalibration is required if the focal distance or any other parameter is changed. If
operators are using the VIA-110 in a permanent installation where the field of view is
fixed, then the setup and calibration numbers stored in the unit may be used again and
again without recalibration.

m
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BOECKELER INSTRUMENTS VIA-110
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STARTING CALIBRATION

Calibration of the VIA-110 must be performed utilizing both the X (horizontal) and Y
(vertical) axes. Thus, the operator may choose to calibrate using both the KNOOP-X and
KNOOP-Y Modes, the VICKERS Mode (XY), or the BRINELL Mode (XY). Since KNOOP
and VICKERS Modes are both calibrated using micron values, calibrating one test mode
will automatically calibrate the other. For example, calibrating in VICKERS will automati-
cally calibrate KNOOP-X and KNOOP-Y, and vice versa. BRINELL, which uses millime-
ter values, must be calibrated separately. However, the following calibration instructions
apply to the X-Axis and Y-Axis in any Mode.

Since many VIA-110 applications include a video system attached to a microscope, the
calibration procedure described herein utilizes a stage micrometer. Calibration may be
performed, however, by placing any object of known size within the field of view of the
camera. The particular object used for calibration should be chosen with attention to the
specific application for which the VIA-110 is being used.

To begin the calibration procedure:

1. In the Setup Menu (see Figure 3.5), position the cursor beside desired MODE:
KNOOP-X, VICKERS, or BRINELL. Press the SELECT button.

The preference arrow will be positioned beside the selection.

2. Specify the desired line type, by positioning the cursor beside SOLID or BRO-
KEN, and pressing SELECT.

Figure 3.5
Setup Menu
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BALL DIA = 10 MM
LOAD = 03000.0 KGF

HB = 0231.1 APPROX HRC = 021.0 

D1 = 003.93   D2 = 004.03    I  S/U  SF1 = 0400

3. When the desired MODE and LINE type have been selected, position the cursor
beside MEASURE or MEASURE WITH STATS and press SELECT.

The VIA-110 will present the measurement screen corresponding to either the
KNOOP-X, VICKERS, or BRINELL Mode selected (refer to Figure 3.6).

4. Place a stage micrometer (or another object of known size) in the field of view of
the camera.

NOTE: To maximize calibration accuracy, ensure that the stage micrometer fills
at least 75% to 80% of the screen.

Figure 3.6
Brinell Measurement Overlay
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POSITIONING THE LINES

To ensure that accurate measurements may be obtained after calibration, operators must
pay particular attention to the manner in which they position the video measuring lines
during calibration and during all measurements. As discussed on page 21, the vertical
measuring lines are two pixels wide and the horizontal measuring lines are two pixels
wide (measuring lines are one pixel wide in CCIR/PAL models). If the lines are not
properly positioned, the line widths may create measurement errors.

Operators must position the inside edges of the video measuring lines to the same edges
(e.g., both left-hand edges or both top edges) of the graduation marks (see Figures 3.7
and 3.8). If operators fail to do so, the calibration will be incorrect.

Assume an operator followed the correct calibration procedure and positioned the inside
edges of the measuring lines to both left-hand edges of the graduation marks on a stage
micrometer. The operator then entered a value of D1 = 0100.0. If there were 500 pixels
between the two measuring lines, then the VIA-110 would calculate a scale factor which
would provide an increment of 0.2 microns per pixel.

In the same scenario, if the operator incorrectly positioned measuring lines using one
outside edge and one inside edge, then the VIA-110 would count only 498 pixels between
the measuring lines. The resulting increment would be .2008 microns per pixel, yielding a
0.4% error in measurement.

During the following procedure to establish calibration, it is important to focus the camera
to obtain the sharpest possible image of the stage micrometer. Do not be concerned with
other objects in the field of view.
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To position the lines in the X-Axis:

1. Orient the stage micrometer so that its graduation marks are parallel to the
vertical measurement lines.

2. If using a knob controller, place the AXIS switch in the X position and set the
COMPARE switch to the OFF position.

3. Position the inside edge of the left measurement line to the left edge of the
selected graduation mark on the stage micrometer (see Figure 3.7).

NOTE: If using a joystick controller, remember that in order to move the left
measurement line independently of the right measurement line, users need to
press the SELECT button while tilting the joystick left or right.

4. Position the inside edge of the right measurement line to the left edge of a
second selected graduation mark on the stage micrometer (see Figure 3.7).

The right-hand measurement line will overlap the graduation mark.

Figure 3.7
Calibration: X-Axis Line Placement

VIA-110 Measurement Lines

Stage Micrometer Lines

Inside Edges of
Measurement Lines

Left Edges of
Graduation Marks
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To position the lines in the Y-Axis:

1. Orient the stage micrometer so that its graduation marks are parallel to the
horizontal measurement lines.

2. If using a knob controller, place the AXIS switch in the Y position, and set the
COMPARE switch to the OFF position.

3. Position the lower edge of the top measurement line to the top edge of the
selected graduation mark on the stage micrometer (see Figure 3.8).

4. Position the upper edge of the bottom measurement line to the top edge of a
second selected graduation on the stage micrometer (see Figure 3.8).

The bottom measurement line will overlap the graduation mark.

Figure 3.8
Calibration: Y-Axis Line Placement
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D1 = 0119.2                                      I   S/U       SF1 = 0400
APPROX HRC = UNDEF

D2 = 0000.0
HV = UNDEF

D1 = 0000.0                                      I   S/U       SF1 = 0400
APPROX HRC = UNDEF

D2 = 0000.0
HV = UNDEF

ENTERING KNOWN DIMENSIONS

The final process in calibration is entering the actual dimensions of the known standard.
Keep in mind that the dimensions the VIA-110 displays on-screen are scalar numbers,
i.e., they are independent of units.

To enter the horizontal dimension of the known standard:

1. When the vertical measuring lines have been positioned correctly, press the DATA
button to enter the Data Line.

2. Position the cursor under one of the digits to the right of D1= (see Figure 3.9).

3. Change the value of the digit above the cursor.

A. If using the knob controller, rotate the left knob to change the value of the
digit above the cursor.

B. If using the joystick controller, tilt the joystick forward or backward to
change the value of the digit above the cursor.

4. Successively reposition the cursor and repeat steps 2 and 3 until all the digits
reflect values corresponding to the known horizontal dimension of the stage mi-
crometer.

NOTE: If the distance between the measuring lines is 50% or more of the
screen, the dimension should be entered as a value between 1000 and 9999.
For example, 0.001 should be entered as 1000, not 0100, 010, or 0001. Note that
the decimal place is permanently fixed in all VIA-110 MODES.

5. Once values for each digit are correct, position the cursor under the = to the right
of the D1 (see Figure 3.10).

Figure 3.10
Storing the X-Axis Dimension

(Vickers)

Figure 3.9
Entering the X-Axis Dimension

(Vickers)
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D1 = 0119.2                                      I   S/U       SF1 = 0400D2 = 0000.0
HV = UNDEF APPROX HRC = UNDEF

6. Press the SELECT button to store the current dimension in memory.

The equal sign will disappear, indicating that the new dimension is stored.

NOTE: If warning messages appear, please refer to the Section Six: Appendi-
ces.

7. Press the DATA button to exit the Data Line.

8. Check calibration by measuring an object of known size before making critical
measurements.

To quit measuring and return to the Setup Menu:

1. Press the DATA button.

The cursor will be positioned under S/U (refer to Figure 3.11).

2. Press the SELECT button.

The Setup Menu will appear on-screen.

3. If operator used the KNOOP-X selection in the previous procedure, then the operator
will need to select KNOOP-Y Mode in the Setup Menu before continuing the
calibration procedure.

Figure 3.11
The Data Line (Vickers)
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D1 = 0119.2                                      I   S/U       SF1 = 0400
APPROX HRC = 073.0

D2 = 0117.3
HV = 1327.0

D1 = 0119.2                                      I   S/U       SF1 = 0400
APPROX HRC = UNDEF

D2 = 0000.0
HV = UNDEF

To enter the vertical dimension of the known standard:

1. When the horizontal measuring lines have been positioned correctly, press the
DATA button to enter the Data Line.

2. Position the cursor under one of the digits to the right of D2 = (see Figure 3.12).
In the KNOOP-Y Mode, this will be D1 = .

3. Change the value of the digit above the cursor.

A. If using the knob controller, rotate the left knob to change the value of the
digit above the cursor.

B. If using the joystick controller, tilt the joystick forward or backward to
change the value of the digit above the cursor.

4. Successively reposition the cursor and repeat steps 2 and 3 until all the digits
reflect corresponding values to the known vertical dimension of the stage microme-
ter.

NOTE: If the distance between the measuring lines is 50% or more of the
screen, the dimension should be entered as a value between 1000 and 9999.
For example, 0.001 should be entered as 1000, not 0100, 010, or 0001. Note that
the decimal place is permanently fixed in all VIA-110 MODES.

5. Once the values for each digit are correct, position the cursor under the = to the
right of the D2 (see Figure 3.13). In KNOOP-Y Mode, this will be D1= .

6. Press the SELECT button to store the current dimension in memory.

The equal sign will disappear, indicating that the new dimension is stored.

NOTE: If warning messages appear, please refer to Section Six: Appendices.

7. Press the DATA button to exit the Data Line.

Figure 3.12
Entering the Y-Axis Dimension

(Vickers)

Figure 3.13
Storing the Y-axis Dimension

(Vickers)



38 - Measuring Boeckeler VIA-110

D1 = 0119.2                                      I   S/U       SF1 = 0400
APPROX HRC = 073.0

D2 = 0117.3
HV = 1327.0

8. Check calibration by measuring an object of known size before making critical
measurements.

To quit measuring and return to the Setup Menu:

1. Press the DATA button.

The cursor will be positioned under S/U (see Figure 3.14).

2. Press the SELECT button.

The Setup Menu will appear on-screen.

Figure 3.14
The Data Line

(Vickers)



Boeckeler VIA-110 Measuring - 39

D1 = 0119.2                                      I   S/U       SF1 = 0400
APPROX HRC = 073.0

D2 = 0117.3
HV = 1327.0

ENTERING THE SCALE FACTOR LABEL

When the VIA-110 is calibrated, a mathematical scale factor is automatically calculated.
This scale factor is internal and cannot be accessed by the operator. However, the user
may create a numeric scale factor label and assign it to the calibration. Typically, scale
factor labels reflect the objective or power of magnification in use during calibration. The
scale factor labels are represented in the Data Line as SF0, SF1, SF2, etc. This label is
followed by an equal sign pointing to the four digit label which an operator assigned to the
particular calibration (e.g., 2000 might represent 2000X magnification assigned to SF1).
The VIA-110 will store up to ten different calibrations and corresponding scale factor
labels.

To set the Scale Factor Label:

1. Press the DATA button to enter the Data Line.

2. Position the cursor under SF and press the SELECT button (see Figure 3.15).

Notice that the number following SF (0-9) and the label to the right of the equal
sign will change.

3. With the cursor still positioned under SF, successively press the SELECT button
to cycle through the ten scale factors until the desired scale factor is displayed
(i.e. SF0, SF1, SF2, etc.).

4. Position the cursor under any one of the four digits of the label (see Figure
3.16).

The label has a range from 0000 to 9999 and serves only as a reminder of the
scale factor (or magnification) corresponding to the current calibration. This label
has no impact upon actual measurements performed.

5. Change the value of the digit above the cursor.

A. If using the knob controller, rotate the left knob to change the value of the
digit above the cursor.

B. If using the joystick controller, tilt the joystick forward or backward to
change the value of the digit above the cursor.

Figure 3.15
Selecting the Scale Factor

(Vickers)
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D1 = 0119.2                                      I   S/U       SF1 = 0400
APPROX HRC = 073.0

D2 = 0117.3
HV = 1327.0

D1 = 0119.2                                      I   S/U       SF1 = 0400
APPROX HRC = 073.0

D2 = 0117.3
HV = 1327.0

6. Repeat steps 4 and 5 until all four digits read the desired value for the label.

7. When the label is correct, position the cursor under the equal sign between SF
and the four-digit label and press SELECT (refer to Figure 3.17).

The equal sign will disappear indicating that the new label has been stored in
memory.

8. Press the DATA button to exit the Data Line.

Figure 3.16
Changing the Scale Factor Label

(Vickers)

Figure 3.17
Entering the Scale Factor in Memory

(Vickers)
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BALL DIA = 10 MM
LOAD = 03000.0 KGF

HB = 0229.0 APPROX HRC = 020.6 

D1 = 004.00   D2 = 004.00    I  S/U  SF1 = 0005

MEASURING

Before performing any hardness measurements, the VIA-110 must first be calibrated, or
all measurements will be meaningless. Refer to the beginning of this section for proce-
dures in calibration. After proper calibration, measuring can take place.

The VIA-110 measuring functions allow operators to measure objects within the field of
view in both the X and Y axes. Measurements are continuously displayed in the upper
left-hand corner of the screen. The top line displays the measured dimension(s). The
second line gives corresponding hardness values for either Knoop, Vickers, or Brinell,
and Rockwell conversions (if selected in the Setup Menu).

At the lower-left of the measurement overlay is the Load Line. This display shows the
last load which was entered in the LABEL MENU.  For Brinell, the Load Line will also
display the ball diameter last entered, as BALL DIA (refer to Figure 3.18).

If MEASURE WITH STATS is selected in the Setup Menu, the COUNT and the MEAN
will be displayed in the lower-right of the measurement overlay.

BASIC OPERATION

Figure 3.18
Measurement Overlay

(Brinell)
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LABEL MENU

LABEL

DATE
ID

LOT
SAMPLE

LOAD
DWELL

EXIT

FIRST OCCURENCE
ALL OCCURENCES
NONE

00/00/00
0000
0001
01
00000.0 GF
15 

SETUP MENU
BEGIN

SEC

KNOOP-X MEASUREMENT

To measure in the KNOOP-X Mode:

1. In the Setup Menu, position the cursor beside KNOOP-X and press SELECT.

The preference arrow will be positioned beside KNOOP-X.

2. Specify the desired line type (SOLID or BROKEN) by positioning the cursor
beside the desired option and pressing the SELECT button.

The preference arrow will move to indicate new selections.

3. Specify the desired CONVERT mode by positioning the cursor beside the
desired Rockwell conversion option and pressing SELECT.

4. Because a measurement will not be accurate without a known load number (gram
force), this must be entered. Position the cursor beside LABEL MENU. Press
SELECT.

5. There are eight LABEL MENU options (see Figure 3.19). At this point the operator
will only be concerned with the sixth option entitled LOAD. Position the cursor
beside the LOAD option. Press the SELECT button.

6. The first digit in the LOAD number is activated.  To change this value:

A. If using a knob controller, rotate the left knob until the desired value
appears on-screen.

Figure 3.19
 Knoop-X Label Menu
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LOAD = 00500.0 GF

HK = 0451.0 APPROX HRC = 043.9 

     I  S/U  SF1 = 0400D1 = 0125.8

B. If using a joystick controller, tilt the joystick forward or backward until
desired value appears on-screen.

7. To activate the next digit:

A. If using a knob controller, rotate the right knob. Change the value by
rotating the left knob. Continue this sequence until all digits read the
desired value.

B. If using a joystick controller, tilt the joystick to the right. Change the value
by tilting the joystick forward or backward. Continue this sequence
until all digits read the desired value.

8. When the gram LOAD number is complete, press the SELECT button to store the
information.

NOTE: If operators wish to enter all label information at this point, refer to
Section Five: Communication for complete instructions.

9. To begin measuring, position the cursor beside BEGIN. Press SELECT.

10. To return to the Setup Menu, position the cursor beside SETUP MENU. Press
SELECT.

11. To begin measuring from the Setup Menu, position the cursor beside MEASURE
or MEASURE WITH STATS, and press SELECT.

The VIA-110 will present the Knoop-X Measurement Overlay and superimpose
two vertical lines on the video image from the camera (see Figure 3.20). A
horizontal reference line is centered in the field of view to aid in alignment of the
object to be measured.

Figure 3.20
 Knoop-X Measurement Overlay
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12. To measure the object in view:

A. If using a knob controller, place the AXIS switch in the X position and set
the COMPARE switch to the OFF position. Position the left measure-
ment line and position the right measurement line.

B. If using a joystick controller, position the left measurement line and
position the right measurement line. NOTE: remember that in order to
move the left measurement line independently of the right measurement line,
users need to press the SELECT button while tilting the joystick left or
right.

C. Be certain to position the inside edges of the measuring lines against
the object to be measured.

Refer to �Positioning the Lines� in the Calibration section of this manual.

The distance (D1) between the two vertical measurement lines will continuously
be displayed in the upper left-hand corner of the video screen. The KNOOP value
(HK) will also be continuously displayed. The selected Rockwell conversion will
be displayed as APPROX HRB or APPROX HRC (unless CONVERT option
selected was NONE).

To perform comparison measurements in KNOOP-X:

1. Set the measuring lines at a fixed distance apart.

A. If using a knob controller, set the COMPARE switch to the ON position
and rotate the right knob to move the measuring lines in unison.

B. If using a joystick controller, tilt the joystick left or right to move the
measuring lines in unison.

By positioning the pair of measuring lines at different locations on the screen,
operators may quickly determine whether or not hardness impressions in the field
of view have similar values.

To quit measuring or comparing in KNOOP-X and return to the Setup Menu:

1. If using a knob controller, place the COMPARE switch in the OFF position.

2. Press the DATA button.

The cursor will be positioned under S/U (refer to Figure 3.21).
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D1 = 0125.8                                   I   S/U       SF1 = 0400
HK = 0451.0 APPROX HRC = 043.9

3. Press the SELECT button.

The Setup Menu will appear on-screen.

Figure 3.21
Knoop-X Data Line
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LABEL MENU

LABEL

DATE
ID

LOT
SAMPLE

LOAD
DWELL

EXIT

FIRST OCCURENCE
ALL OCCURENCES
NONE

00/00/00
0000
0001
01
00000.0 GF
15 

SETUP MENU
BEGIN

SEC

KNOOP-Y MEASUREMENT

To measure in the KNOOP-Y Mode:

1. In the Setup Menu, position the cursor beside KNOOP-Y and press SELECT.

The preference arrow will be positioned beside KNOOP-Y.

2. Specify the desired line type (SOLID or BROKEN) by positioning the cursor
beside the desired option and pressing the SELECT button.

The preference arrow will move to indicate new selections.

3. Specify the desired CONVERT mode by positioning the cursor beside the
desired Rockwell conversion option and pressing SELECT.

4. Because a measurement will not be accurate without a known load number (gram
force), this must be entered. Position the cursor beside LABEL MENU. Press
SELECT.

5. There are eight LABEL MENU options (see Figure 3.22). At this point the operator
will only be concerned with the sixth option entitled LOAD. Position the cursor
beside the LOAD option. Press the SELECT button.

6. The first digit in the LOAD number is activated. To change this value:

A. If using a knob controller, rotate the left knob until the desired value
appears on-screen.

Figure 3.22
Knoop-Y Label Menu
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LOAD = 00500.0 GF

HK = 0612.0 APPROX HRC = 054.0 

     I  S/U  SF1 = 0400D1 = 0107.8

B. If using a joystick controller, tilt the joystick forward or backward until
desired value appears on-screen.

7. To activate the next digit:

A. If using a knob controller, rotate the right knob. Change the value by
rotating the left knob. Continue this sequence until all digits read the
desired value.

B. If using a joystick controller, tilt the joystick to the right. Change the
value by tilting the joystick forward or backward. Continue this se-
quence until all digits read the desired value.

8. When the gram LOAD number is complete, press the SELECT button to store the
information.

NOTE: If operators wish to enter all label information at this point, refer to
Section Five: Communication for complete instructions.

9. To begin measuring, position the cursor beside BEGIN.  Press SELECT.

10. To return to the Setup Menu, position the cursor beside SETUP MENU.  Press
SELECT.

11. To begin measuring from the SETUP MENU, position the cursor beside MEA-
SURE or MEASURE WITH STATS, and press SELECT.

The VIA-110 will present the Knoop-Y Measurement Overlay and superim-
pose two horizontal lines on the video image from the camera (see Figure 3.23).
A vertical reference line is centered in the field of view to aid in alignment of the
object to be measured.

Figure 3.23
 Knoop-Y Measurement Overlay
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12. To measure the object in view:

A. If using a knob controller, place the AXIS switch in the Y position and set
the COMPARE switch to the OFF position. Position the top measure-
ment line and position the bottom measurement line.

B. If using a joystick controller, position the top measurement line and
position the bottom measurement line. NOTE: Remember that in order
to move the top measurement line independently of the bottom measure-
ment line, users need to press the SELECT button while tilting the
joystick forward or backward.

C. Be certain to position the inside edges of the measuring lines against
the object to be measured.

Refer to �Positioning the Lines� in the Calibration section of this manual.

The distance (D1) between the two horizontal measurement lines will continu-
ously be displayed in the upper left-hand corner of the video screen. The
KNOOP value (HK) will also be continuously displayed. The selected Rockwell
conversion will be displayed as APPROX HRB or APPROX HRC (unless
CONVERT option selected was NONE).

To perform comparison measurements in KNOOP-Y:

1. Set the measuring lines at a fixed distance apart.

A. If using a knob controller, set the COMPARE switch to the ON position
and rotate the right knob to move the measuring lines in unison.

B. If using a joystick controller, tilt the joystick forward or backward to
move the measuring lines in unison.

By positioning the pair of measuring lines at different locations on the screen,
operators may quickly determine whether or not hardness impressions in the
field of view have similar values.

To quit measuring or comparing in KNOOP-Y and return to the Setup Menu:

1. If using a knob controller, place the COMPARE switch in the OFF position.

2. Press the DATA button.

The cursor will be positioned under S/U (refer to Figure 3.24).
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D1 = 0107.8                                     I   S/U       SF1 = 0400
HK = 0612.0 APPROX HRC = 054.0

3. Press the SELECT button.

The Setup Menu will appear on-screen.

Figure 3.24
Knoop-Y Data Line



50 - Measuring Boeckeler VIA-110

LABEL MENU

LABEL

DATE
ID

LOT
SAMPLE

LOAD
DWELL

EXIT

FIRST OCCURENCE
ALL OCCURENCES
NONE

00/00/00
0000
0001
01
00000.0 GF
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SETUP MENU
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VICKERS MEASUREMENT

To measure in the VICKERS mode:

1. In the Setup Menu, position the cursor beside VICKERS and press SELECT.

The preference arrow will be positioned beside VICKERS.

2. Specify the desired line type (SOLID or BROKEN) by positioning the cursor
beside the desired option and pressing the SELECT button.

The preference arrow will move to indicate new selections.

3. Specify the desired CONVERT mode by positioning the cursor beside the
desired Rockwell conversion option and pressing SELECT.

4. Because a measurement will not be accurate without a known load number (gram
force), this must be entered. Position the cursor beside LABEL MENU. Press
SELECT.

5. There are eight LABEL MENU options (see Figure 3.25). At this point the operator
will only be concerned with the sixth option entitled LOAD. Position the cursor
beside the LOAD option. Press the SELECT button.

6. The first digit in the LOAD number is activated. To change this value:

A. If using a knob controller, rotate the left knob until the desired value
appears on-screen.

Figure 3.25
Vickers Label Menu
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LOAD = 10000.0 GF

HB = 1330.0 APPROX HRC = 073.0 

D1 = 0119.0   D2 = 0117.3    I  S/U  SF1 = 0400

B. If using a joystick controller, tilt the joystick forward or backward until
desired value appears on-screen.

7. To activate the next digit:

A. If using a knob controller, rotate the right knob. Change the value by
rotating the left knob. Continue this sequence until all digits read the
desired value.

B. If using a joystick controller: tilt the joystick to the right. Change the
value by tilting the joystick forward or backward. Continue this se-
quence until all digits read the desired value.

8. When the gram LOAD number is complete, press the SELECT button to store the
information.

NOTE: If operators wish to enter all label information at this point, refer to
Section Five: Communication for complete instructions.

9. To begin measuring, position the cursor beside BEGIN. Press SELECT.

10. To return to the Setup Menu, position the cursor beside SETUP MENU. Press
SELECT.

11. To begin measuring from the SETUP MENU, position the cursor beside MEA-
SURE or MEASURE WITH STATS, and press SELECT.

The VIA-110 will present the Vickers Measurement Overlay and superimpose
two vertical lines and two horizontal lines on the video image from the camera
(see Figure 3.26).

Figure 3.26
Vickers Measurement Overlay
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12. To perform horizontal measurements of the object in view:

A. If using a knob controller, place the AXIS switch in the X position and set
the COMPARE switch to the OFF position. Position the left measure-
ment line and position the right measurement line.

B. If using a joystick controller, position the left measurement line and
position the right measurement line. NOTE: Remember that in order to
move the left measurement line independently of the right measurement
line, users need to press the SELECT button while tilting the joystick
left or right.

C. Be certain to position the inside edges of the measuring lines against
the object to be measured.

Refer to �Positioning the Lines� in the Calibration section of this manual.

The distance (D1) between the two vertical measurement lines will continuously
be displayed in the upper left-hand corner of the video screen. The VICKERS
value (HV) will also be continuously displayed. The selected Rockwell conver-
sion will be displayed as APPROX HRB or APPROX HRC (unless CONVERT
option selected was NONE).

13. To perform vertical measurements of the object in view:

A. If using a knob controller, place the AXIS switch in the Y position and set
the COMPARE switch to the OFF position. Position the top measure-
ment line and position the bottom measurement line.

B. If using a joystick controller, position the top measurement line and
position the bottom measurement line. NOTE: Remember that in order
to move the top measurement line independently of the bottom measure-
ment line, users need to press the SELECT button while tilting the
joystick forward or backward.

C. Be certain to position the inside edges of the measuring lines against
the object to be measured.

Refer to �Positioning the Lines� in the Calibration section of this manual.

The distance (D2) between the two horizontal measurement lines will continu-
ously be displayed in the upper left-hand corner of the video screen. The
VICKERS value (HV) will also be continuously displayed. The selected Rock-
well conversion will be displayed as APPROX HRB or APPROX HRC (unless
CONVERT option selected was NONE).
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To perform comparison measurements in VICKERS:

1. Set the vertical measuring lines at a fixed distance apart:

A. If using a knob controller, place the AXIS switch in the X position and
set the COMPARE switch to the OFF position. Position the left mea-
surement line and the right measurement line.

B. If using a joystick controller, position the left measurement line and
position the right measurement line. NOTE: Remember that in order to
move the left measurement line independently of the right measurement
line, users need to press the SELECT button while tilting the joystick
left or right.

2. Set the horizontal measuring lines at a fixed distance apart:

A. If using a knob controller, place the AXIS switch in the Y position and
set the COMPARE switch to the OFF position. Position the top mea-
surement line and position the bottom measurement line.

B. If using a joystick controller, position the top measurement line and
position the bottom measurement line. NOTE: Remember that in order
to move the top measurement line independently of the bottom measure-
ment line, users need to press the SELECT button while tilting the
joystick forward or backward.

3. Compare:

A. If using a knob controller, set the COMPARE switch to the ON position
and rotate the right knob to move the vertical measuring lines from
left to right in unison. Rotate the left knob to move the horizontal
measuring lines from top to bottom in unison.

B. If using a joystick controllers, tilt the joystick left or right without press-
ing the SELECT button to move the vertical measuring lines left to
right in unison. Tilt the joystick forward or backward to move the
horizontal measuring lines from top to bottom in unison.

By positioning the pair of measuring lines at different locations on the screen,
operators may quickly determine whether or not hardness impressions in the
field of view have similar values.

To quit measuring or comparing in Vickers and return to the Setup Menu:

1. If using a knob controller, place the COMPARE switch in the OFF position.

2. Press the DATA button.

The cursor will be positioned under S/U (refer to Figure 3.27).
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D1 = 0119.0      D2 = 0117.3              I   S/U       SF1 = 0400
HV = 1330.0 APPROX HRC = 073.0

Figure 3.27
Vickers Data Line

3. Press the SELECT button.

The Setup Menu will appear on-screen.
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BRINELL MEASUREMENT

To measure in the BRINELL Mode:

1. In the Setup Menu,  position the cursor beside BRINELL and press SELECT.

The preference arrow will be positioned beside BRINELL.

2. Specify the desired line type (SOLID or BROKEN) by positioning the cursor
beside the desired option and pressing the SELECT button.

The preference arrow will move to indicate new selections.

3. Specify the desired CONVERT mode by positioning the cursor beside the
desired Rockwell conversion. Press SELECT.

4. Because a measurement will not be accurate without a known load number (kilo-
gram force) or ball diameter, these figures must be entered. Position the cursor
beside LABEL MENU. Press SELECT.

5. There are nine LABEL MENU options (see Figure 3.28).  At this point the operator
will only be concerned with the options entitled LOAD and BALL DIA.  Position the
cursor beside the LOAD option. Press the SELECT button.

6. The first digit in the LOAD number is activated. To change this value:

A. If using a knob controller, rotate the left knob until the desired value
appears on-screen.

Figure 3.28
Brinell Label Menu
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B. If using a joystick controller, tilt the joystick forward or backward until
desired value appears on-screen.

7. To activate the next digit:

A. If using a knob controller, rotate the right knob. Change the value by
rotating the left knob. Continue this sequence until all digits read the
desired value.

B. If using a joystick controller, tilt the joystick to the right. Change the
value by tilting the joystick forward or backward. Continue this se-
quence until all digits read the desired value.

8. When the LOAD number is complete, press SELECT to store the information.

9. Position the cursor beside the BALL DIA option. Press the SELECT button.

10. To change the value of the BALL DIA option:

A. If using a knob controller, rotate the left knob until the desired value
appears on-screen. To activate the next digit, rotate the right knob.
Again, change the value by rotating the left knob.

B. If using a joystick controller, tilt the joystick forward or backward until
desired value appears on-screen. To activate the next digit, tilt the
joystick to the right. Again, change the value by tilting the joystick
forward or backward.

11. Press SELECT to store the BALL DIA number.

NOTE: If operators wish to enter all label information at this point, refer to
Section Five: Communication for complete instructions.

12. To begin measuring, position the cursor beside BEGIN.  Press SELECT.

13. To return to the Setup Menu, position the cursor beside SETUP MENU. Press
SELECT.

14. To begin measuring from the Setup Menu, position the cursor beside MEASURE
or MEASURE WITH STATS and press SELECT.

The VIA-110 will present the Brinell Measurement Overlay and superimpose
two vertical and two horizontal lines on the video image from the camera (see
Figure 3.29). No reference lines are displayed in this mode.

15. To perform horizontal measurements of the object in view:

A. If using a knob controller, place the AXIS switch in the X position and set
the COMPARE switch to the OFF position. Position the left measure-
ment line and position the right measurement line.

B. If using a joystick controller, position the left measurement line and
position the right measurement line. NOTE: Remember that in order to
move the left measurement line independently of the right measurement



Boeckeler VIA-110 Measuring - 57

line,

users need to press the SELECT button while tilting the joystick
left or right.

C. Be certain to position the inside edges of the measuring lines against
the object to be measured.

Refer to �Positioning the Lines� in the Calibration section of this manual.

The distance (D1) between the two vertical measurement lines will continu-
ously be displayed in the upper left-hand corner of the video screen. The
BRINELL value (HB) will also be continuously displayed. The selected
Rockwell conversion will be displayed as APPROX HRB or APPROX HRC
(unless CONVERT option selected was NONE).

13. To perform vertical measurements of the object in view:

A. If using a knob controller, place the AXIS switch in the Y position and
set the COMPARE switch to the OFF position. Position the top mea-
surement line and position the bottom measurement line.

B. If using a joystick controller, position the top measurement line and
position the bottom measurement line. NOTE: Remember that in order
to move the top measurement line independently of the bottom measure-
ment line, users need to press the SELECT button while tilting the
joystick forward or backward.

C. Be certain to position the inside edges of the measuring lines against
the object to be measured.

LOAD = 03000.0 KGF

HB = 0204.5 APPROX HRC = UNDEF 

D1 = 004.36   D2 = 004.09    I  S/U  SF1 = 0400

BALL DIA = 10 MM

Figure 3.29
Brinell Measurement Overlay
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Refer to �Positioning the Lines� in the CALIBRATION section of this manual.

The distance (D2) between the two horizontal measurement lines will continu-
ously be displayed in the upper left-hand corner of the video screen. The
BRINELL value (HB) will also be continuously displayed. The selected Rockwell
conversion will be displayed as APPROX HRB or APPROX HRC (unless
CONVERT option selected was NONE).

To perform comparison measurements in Brinell:

1. Set the vertical measuring lines at a fixed distance apart:

A. If using a knob controller, place the AXIS switch in the X position and set
the COMPARE switch to the OFF position. Position the left measure-
ment line and the right measurement line.

B. If using a joystick controller, position the left measurement line and
position the right measurement line. NOTE: Remember that in order to
move the left measurement line independently of the right measurement
line, users need to press the SELECT button while tilting the joystick
left or right.

2. Set the horizontal measuring lines at a fixed distance apart:

A. If using a knob controller, place the AXIS switch in the Y position and set
the COMPARE switch to the OFF position. Position the top measure-
ment line and position the bottom measurement line.

B. If using a joystick controller, position the top measurement line and
position the bottom measurement line. NOTE: Remember that in order
to move the top measurement line independently of the bottom measure-
ment line, users need to press the SELECT button while tilting the
joystick forward or backward.

3. Compare:

A. If using a knob controller, set the COMPARE switch to the ON position
and rotate the right knob to move the vertical measuring lines from left
to right in unison. Rotate the left knob to move the horizontal measur-
ing lines from top to bottom in unison

B. If using a joystick controller, tilt the joystick left or right without pressing
the SELECT button to move the vertical measuring lines left to right in
unison. Tilt the joystick forward or backward to move the horizontal
measuring lines from top to bottom in unison.

By positioning the pair of measuring lines at different locations on the screen,
operators may quickly determine whether or not hardness impressions in the
field of view have similar values.
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D1 = 004.36                                      I   S/U       SF1 = 0400D2 = 004.09
HB = 0204.5 APPROX HRC = UNDEF

To quit measuring or comparing in BRINELL and return to the Setup Menu:

1. If using a knob controller, place the COMPARE switch in the OFF position.

2. Press the DATA button to enter the Data Line.

The cursor will be positioned under S/U (see Figure 3.30).

3. Press the SELECT button.

The Setup Menu will appear on-screen.

Figure 3.30
BRINELL Data Line




