1
CL

OptiCAL users manual J_‘jJ T~

OptiCAL
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Manual version 1.0

Computer controlled clock analyser,
calibrator & precision timer

DISCLAIMER: THIS SOFTWARE IS PROVIDED "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESS OR IMPLIED, INCLUDING, WITHOUT LIMITATION, ANY WARRANTY OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. IN NO EVENT SHALL THE CREATORS OF THIS SOFTWARE BE LIABLE FOR ANY DIRECT, SPECIAL, INCIDENTAL OR
CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR INABILITY TO USE THE SOFTWARE. THE CREATORS AND DISTRIBUTORS OF THIS SOFTWARE SHALL NOT BE LIABLE FOR
ANY LOSS, DAMAGES OR COSTS, ARISING OUT OF, BUT NOT LIMITED TO, LOST PROFITS OR REVENUE, LOSS OF USE OF THE SOFTWARE, LOSS OF DATA OR EQUIPMENT, THE
COSTS OF RECOVERING SOFTWARE, DATA OR EQUIPMENT OR CLAIMS BY THIRD PARTIES, DAMAGE TO EQUIPMENT, OR OTHER SIMILAR COSTS.
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Getting Started

Introduction-

OptiCAL is designed for reducing the tedious and time consuming task of calibrating mechanical
clocks, finally a tool to calibrate and analyse mechanical clocks in minutes, not over months. OptiCAL times
the motion of components instantly and to within 1 micro second for quick calibration.

The controller will accurately time the movement and display the result on a PC via the USB connection. The
supplied software will not only display the instantaneous and averaged period of movement but also allow
logging over long time periods to check for drift due to temperature, tolerances, binding or spring force
variations etc.

Simply locate the optical reflective sensor in a position to detect the movement of the pendulum or similar
component with cyclic motion (could even be a gear or escapement).

Of course, OptiCAL can be used for any precision timing purpose, so long as the sensor head can be located
to sense a suitable object moving in close proximity and were the maximum time measured is less than 10
seconds.

Features-

e Fast, accurate adjustment due to instant reading of the period

e Accuracy, each cycle is timed to the millionth of a second

e Customer ‘statement of accuracy’ printed, based on recorded data

e Averaged (smoothed) values are displayed as well as immediate

o Display of the error from a target value and the variation from cycle to cycle
o Digital displays, graphs and bar graphs to help visualise any trends

e Records data for later viewing and analysis

e Incorporates a remote mount optical sensor with software sensitivity adjustment
e No external power required, only the USB connection

e Compact dimensions 165L x 25W x 25H (mm)

e Individually calibrated, microprocessor based, crystal timing

www.dtec.net.au 3
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Setting up for Testing-

OptiCAL times the period of a component by sensing its position optically. The sensing ‘head’ contains an
infrared (invisible) light transmitter and a matched detector. The light beam is reflected from a suitable object
and processed to trigger the timing procedure.

Pendulum used as atarget (view from the top)

P —_———
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Sensor positioned to detect edge of pendulum-
Note the focal length (approximately 3.8 mm from sensor)
Sensor can be rotated at any angle, so long as it is
perpendicular (90°) to the objects reflective edge.

It is best to turn on the “Edge sound” (button in the ‘tool bar’ at top of the screen) when doing your initial setup.
This will allow audible indication that the object is being detected clearly each period and not ‘double
triggering’ as indicated by more than one ‘click’ sound.

The sensor head should ideally be positioned about 3.8mm from the object being sensed as this is sensors
‘focal’ point, normally you will find it is not critical and simply listening to the ‘edge sound’ to ensure good
object detection is all that's required. It is best to detect the very edge of the object being timed rather than try
to trigger from some surface feature (such as a raised decorative section).

Mounting the sensor depends on the object being timed and its location. Suggestions are to use a simple wire
stand (bent from coat hanger wire), an engineers dial gauge stand, ‘blu tack’, tape or a stationary paper
clamp such as a ‘bull dog clip’. The main requirement is that the sensor is held stable in relation to the sensed
object. The sensor head can be rotated at any angle but should be perpendicular to the reflective edge being
detected.

As the sensor relies on reflection it is important to have good contrast between the object being detected and
the background.

OptiCAL has a sensitivity adjustment (“Photo Sensor Threshold”) in the ‘setup’ menu. This alters the optical
sensors response to reflective and non-reflective surfaces. Higher numbers (range is 0 — 16) increase the
sensitivity. For example, if the mechanical component being timed is a pendulum that has a matt finish
(tarnished perhaps) then the sensor may not detect it without the sensitivity being increased. Care must be
exercised when adjusting as an overly sensitive setting may cause triggering from surface features other than
the pendulum edge, like decorative contours! Higher settings will also cause issues if there is direct light (eg.
From a desk lamp) present when measuring.

www.dtec.net.au 4
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Display Screen Overview

The main screen is used to display the measured values as they actually occur (‘immediate’) in the upper
panel; the lower panel displays smoothed data (‘averaged’ continually over a user set number of events). If
no hardware is detected OptiCAL will allow simulation mode, this is an excellent way to experiment and learn
the functions listed below!

() OptiCAL Clock Calibrator [E=R I
File  Setup Target Awveraging Utilities  Help
(]ﬂ Mechanical Period U zer Multiplier Target Period OpHCAL
1 ANNNNN X A4 ANNN — 1 ANONNN Sec | Hadwars
Exit Stop Simulation  Edae Sound-Off | LogtoDisk-op | | PEAAUUICRE =0 LHL UICUIU b

‘- Timekeeping - mmediate

Mechanical Period

| '.- ':’.:8 L-'Sec

Adjusted Mechanical Period [ Mechanical Period » User Multiplier |
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\ Eror Range

Mechanical Period (digital display, 1°' row LH)-
Actual period of the mechanical component (eg pendulum) measured by the optical sensor.

Mechanical Period Variation (graph, 1°' row RH)-
Absolute variation (percentage difference) between each period measurement.
¢ Right hand ‘slide control’ adjusts vertical scale (0% - 10%)

¢ Left hand ‘button control’ sets time scale (200ms — 5min per division)
¢ Over-range symbols can appear RH side to indicate variation is greater than the scale setting.

The small inset window shows the average of the variation (‘averaged’ continually over a user set number of
events)
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Adjusted Mechanical Period (digital display, 2" row LH)-

Measured period multiplied by a user multiplier, as selected in the “target” menu. The multiplier is often just
set to 1 as in the above example.

One of the main uses the multiplier is to provide a relationship between the measured component and the
actual time kept by the clock. For example, if the clock pendulum is designed to have a period of 0.5s and
you set the multiplier to 2, the errors displayed will be a percentage of 1 second, not 0.5s.

It is not needed (set to 1) if the data you are looking for does not have to relate to the actual time kept by the
clock. For example, you may be just interested in studying the cyclic behaviour of a gear, escapement or
pendulum to trace irregularities without immediate concern for the actual clocks time keeping error.

The multiplier feature is also of use if a certain number of timed events make up the period required, for
example, if the sensor is positioned to time the rotation of a gear (detecting spokes passing instead of a
pendulum swinging) you could allow for number of spokes sensed per revolution and even create a
relationship between this and the actual clocks time keeping.

Target Period Error % (digital display, 2" row RH)-

The error between the ‘adjusted mechanical period’ and the ‘target period’. The target period is what the
period is expected or hoped to be, a target is needed or it's impossible to display any relative error figure!

In cases were the clock characteristics are not known or you wish to work backwards and determine a target
period for a particular clock then we have provided an “auto set” in the “target” menu.

This “auto set” function calculates a revised ‘target period’ figure by applying a correction factor to your
existing target period. This calculation is based around the average errors; therefore it is best to choose a
large number of “averaging cycles” in the “averaging” menu for maximum accuracy.

Adjusted Mechanical Period (graph, 3" row)-

Displays ‘adjusted mechanical period’ as a graph to allow easy viewing of any trends.

Right hand ‘slide control’ adjusts vertical scale mid point (50ms — 4950ms)

Inner left hand ‘button control’ sets time scale (200ms — 5min per division)

Outer left hand ‘button control’ sets vertical scale span (2ms — 100ms)

Over-range symbols can appear RH side to indicate period is greater than the scale setting.

A red reference line is displayed horizontally along the graph, this is the target period that you have selected
in the “target” menu.

¢ Clicking your mouse on the graph gives the option to automatically vertically centre the red target
period line on the graph for easier scale set up.

Target Period Error % (bar graph, 4" row)-

Displays the error between the ‘adjusted mechanical period’ and the ‘target period’ to allow easy viewing of
the deviation and the error direction (fast or slow).

e Lower ‘button controls’ adjust graph range (£0.001% — +100%)
e Over-range symbols can appear LH/RH side to indicate error is greater than the range setting.
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Adjusted Mechanical Period (digital display, 5" row LH)-
This display operates exactly as its counterpart (2™ row LH) but displays smoothed data (‘averaged’
continually over a user set number of events). It has some additional characteristics:

¢ Number of measurement cycles used to average over can be set in the “averaging” menu (10 — 300)
e Display update rate can be set in “averaging” menu for easier interpretation (immediate — 10s)

Target Period Error % (digital display, 5" row RH)-

This display operates exactly as its counterpart (2™ row RH) but displays smoothed data (‘averaged’
continually over a user set number of events). It has some additional characteristics:

¢ Display also functions as a progress indicator for the averaging process. When you first start timing
events the displays using the averaged data cannot operate until the number of events you have set
in the “averaging” menu have actually occurred.

e Number of measurement cycles used to average over can be set in the "averaging” menu (10 — 300)

¢ Display update rate can be set in “averaging” menu for easier interpretation (immediate — 10s)

Target Period Error % (bar graph, 6" row)-

This display operates exactly as its counterpart (4th row) but displays smoothed data (‘averaged’ continually
over a user set number of events). It has some additional characteristics:

o Number of measurement cycles used to average over can be set in the "averaging” menu (10 — 300)
¢ Display update rate can be set in “averaging” menu for easier interpretation (immediate — 10s)

www.dtec.net.au 7
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Tool Bar

Button Functions-

The ‘Buttons’ along the top of the screen activate unique functions and display their current operating state
(function active or inactive)

@ 8 | «

Exit Start Calbuation | EdgeSound-0F | | LogtoDisk -Of

Exit:  Shuts down and exits OptiCAL

Start/Stop Calibration:  OptiCAL will start to gather and display the data from the hardware. If the
hardware is not detected (unplugged or ports are configured incorrectly) then this button will display “start
simulation”, this will provide random input data within a small range. Simulation mode is provided as a
convenient way to learn the software functions without needed hardware to be set up.

Edge Sound Off/On: A sound can be produced each time the hardware detects the mechanical
component being timed. This function is invaluable in adjusting the optical sensor against the component and
ensuring it is only triggering as required (ie. not ‘double’ triggering off a nearby feature or component). It is
suggested that the sound be turned off once the hardware is configured as it may impact on the minimum
period that can be timed (the sound generation can ‘tie up’ the PC).

Log to disk Off/On: Logging to disk stores the displayed data to file, this allows later viewing, analysing the
data with other software (eg. a free Excel importing example can be found at DTec.net.au) and most
importantly, logged data is analysed and used to ensure an accurate ‘calibration certificate’ is produced. The
files can be viewed and the storage location set in the “file” menu. When logging, a small counter will appear
at the top of the main screen to keep track of how long the recording has been progressing.

Status Information-

The ‘status information’ along the top of the screen displays import information about the data being used to
calculate the ‘target’ period and the ‘adjusted mechanical period’, also the hardware status is revealed.

Mechanical Period Izer Multiplier Target Period Optical || .
1 AAAANN a4 nnnn _ 4 anannn vy
1.008000 X 81.0000 = 1.008000 Sec |Hadwae [T

Target Period Data: The target period, used to calculate the ‘target period error’, is shown along with the
user set ‘mechanical period’ and ‘user multiplier’ (also used to calculate ‘adjusted mechanical period’). These
values are both entered in the “target” menu and will be discussed further in that manual section.

OptiCAL Hardware: A green ‘tick’ indicates the software is communicating with the hardware, a red ‘cross’

indicates that there is no communication. If this is the case, firstly check that the unit is plugged into the
computer correctly and then confirm that the “setup” menu has the correct port configuration.

www.dtec.net.au 8
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Menu Options

“File” menu-

An attractive ‘statement of accuracy’ certificate can be easily printed by OptiCAL, it is based on an analysis of
logged files. These are first checked to ensure they were recorded for of a sufficient duration to provide
accuracy in the report. Logged files also store the data for later viewing or for analysing the data with other
software (eg. a free Excel importing example can be found at DTec.net.au).

() OptiCAL Clock Calibrator

Setg_p Targgt .:'lygr“ag_ilng Utilities  Help
Print Staterment .
Set Log File

‘Wiew Log File
Log File Directony
Exit

Print Statement: Opens a window that allows selection of a saved log file and entry of the appropriate
information required for printing a ‘statement of accuracy’ for the customer.

The “log duration” and “log cycles” recorded for the selected file is shown in Green (bottom LH) if they are
sufficient for an accurate result (minimum of 5 minutes test duration and 500 events). A warning message
appears if these conditions haven't been met by the selected file, the text will be in Red and no statement will
be printed; a longer testing duration is therefore required.

The logged information used for the statement calculations are the ‘averaged’ values, not ‘immediate’ as this
provides a more realistic result.

A “certificate Number” (top RH) is automatically incremented for each printing and the current date is included
on the final printout. The “theoretical period” figure appearing on the statement comes from the ‘target’ value
that was set when the log file was created; it is automatically appended to your chosen file name when saving
(eg “@0.94980.txt” has been automatically added to “Ansonia — Josephine” in the example below).

- Y
() Statement of Accuracy Setup Lﬁ
@ H »‘ .1 Certificate 000001

Close Select a Log File Print Perview / F'rin_t,? Hirberg

Log Dlle to Process -

| 4Program Files\ptiCAL \Ansonia - Josephine®0. 343801 |

Timepiece Description

Timepiece Description [ Line 1 ]: | Ansonia

Timepiece Description [ Line 2 ). | Josephine

Timepiece Serial Mo : ]1303?1

Calibrating Orginization

Mame of Orginisation : |DTEC

Calibration conducted by : D Todd
Reference / Job Mumber : 1DDDD2

Log Information
Log Duration 0000214710 53 Test Duration - Acceptable
Log Cycles 22560 Mumber of Cycles - Acceptable

www.dtec.net.au 9
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The “print preview/print” button on the setup window allows viewing of the statement and the setup/selection
of printers, a separate print ‘help’ menu is revealed also when selecting a printer and this should be read!

A trial print on plain A4 should be done first before using parchment etc, if not aligned properly then the
“correction” menu will allow for the image to be shifted on the page when printed; most printers have a
positioning error to some extent. When aligning, the image will not alter its position on the screen, only on the

actual page printed.

() OptCAL - Print Preview - Statement of Accuracy Certificate 28

Close  Print  Printer  Correction

= Z
e
Close: Fiint Select Printer

dz_hwﬁfém C%(ﬂ@/

C%méa
Fewial CNumber 130871
FJ/Z( %’ww/ﬁ

C%fﬂr@/kﬂ/ %w,b(/ 2

0.949800 Foconds

CMeaswrement :_(Z:u?fmff'oaz e 356.84 Mernates

G‘.g%re?-'agw oMechanical %’Jf{bﬂf . 0.949047 il

OAerage Pior] Crnen -0.08059241 %

C‘:‘g\i’;rwﬂy@ @(’/t(‘ L%;:Md{{bw & 0.76570728 %

C%j/{%ﬁ '@;'gaﬂzﬁat’{b4z.
(2=
(%J&kzg ot - 04/03/09

\l%eﬁé' teale no - 000007
Festor D, Fodd

iCAL
Tahy =3

() Printer Offset Correction

Close

System 0.0

mm

[ o4

+e

iePrinter 0:0=-
Adjusting the i
values will ensure
the Printed
Dutput is
corrected for
printer allignment
enors

() OptiCAL Printers - General Help

E.1

Frinter Selection

The Printer you gelect for OptCAL output can be any printer connected to
the spstem. There iz no need to overide any default Windows settings,
Your OptCAL Printer selection will be the default printer DMLY for OptCAL

Frinter Capabilities

OptCAL prints all its output to any printer pou select from the Dropdown list
- however the Printer MUST be capable of operating in 44 - Portrait mode,
A color Printer iz MOT required - perchaze whatever color, type and quality
paper that iz suitable for pour individual application.

Frinter Checking

‘wihen you cloge the Printers Window, OphCaL checks the printer you have
zelected iz capable of operating in 44 - Portrait mode, if you don't get a
warning meszage everything is as it should be.

*You can elect to ignore this waming, and simply see what the output looks
like and use other Windows methods to set the mode of the offending
printer

www.dtec.net.au

10



OptiCAL users manual

DIECG

Set Log File:

Allows the naming of log files before saving and allocates a storage location for them on your

computer. Setting this file name should be the first step before saving any data when using OptiCAL!

When log files are viewed after saving you will see that your saved name has had additional characters
appended, these contain the ‘target period’ value that was set when the log file was created
(eg “@0.94980.txt").

[ () Set OptiCAL Log Filename =5
CJC; [« ProgramFiles » OptiCAL » = [42] [ search I
File name: -
Save as type: | OptiCAL Log Files (") x |
¥ Browwse Folders [ Save ] [ Cancel l
- —

View Log

File: Stored log files can be selected and viewed with this function; it shows all of the recorded
data in columns with a description, also displayed is the ‘target period’ used for the calculations.

Log File Directory:

() View a LOG File - C:\Program Files\OptiCAL\Ansonia - Jnsephi...ﬁ
Eo’ e Target
Cloze
Inmmediate Ayeraged
Mechanical Adjusted Target Adjusted Period Target
Feriod techanical Period techanical “aration % Period
Period Eror % Period Error %
0948953 0348953 -0.08B16102 0.948547 0041673  -0.08346039
09488716 0948816 -010324572 0.348306 0040273  -0.09375587
0943093  0.949093 -0.07402383 0948831 00408558  -0.096538983
0948744 0948744 011084254 0948854 0040734  -0.09326100
0948860 0948860 -0.098E0379 0948866 0037477  -0.097934E60
0948413 0948413 -014578163 0948851 0037779 -0.09357071
0948733 0948783 -010672745 0948853 0037380  -0.0987440
0948555 0948555 013078967 0948845 0037291  -0.10021067
0948655  0.948655 -012023464 0948845 0036466  -0.10074734
NOAEAAD NOAGAAD MOEIFAIEE [ OARTEY AT nAncTed

Displays the folders and files that are relevant for locating your logged files, it is more

convenient than windows ‘explore’ as it shows files of the correct log type only (“ .txt” text files).

() OptiCAL - Directory of Log Files

s

Cloze

] =g [5Ww Preload] ____v_j &ngonia - Josephinesi0, 34330tk

T
=9 Pro

[_1USE Drivers

gran Files

WWW.

dtec.net.au
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“Setup” menu-

Configures the hardware and allows the display aesthetics to be altered to your personal taste.

() OptiCAL Clock Calibrator
File | Setup | Target Aweraging Utilities Help

@ Hardwvare 1 ,-/]n ] ............. . m _____________ : ]

Software 3 Digit Segment Color

Digit Background Caolor
Bargraph Pointer Calor

Hardware: OptiCAL software needs to know which PC port the hardware has been allocated to.
Unfortunately, when installing particular USB devices, modern PC’s allocate them to almost any port number
and will even change this depending on what USB socket is being plugged into.

s 3
() OptiCAL - Set Harware l-‘.z_hj

@

Cloze AutoFind Hardware

Comimnz Phota Senszor todel

Port No. Threshald Handerars.
Rezolution is

Bl = 08 S 148

The easiest way to set the “comms port No.” is to plug in the hardware and choose the “AutoFind Hardware”
option. It will step through all of the port options and try to establish communication with the hardware, be
patient as 99 different options are catered for and this can take some time. When found, the port setting is
automatically saved and should remain valid for the USB socket you have plugged into, if you use another
socket you may need to search again.

The communication port can also be manually chosen if it is known. Those with good computer skills can go
into windows ‘device manager’ and view the hardware settings for ports (com &LPT) to check what the PC
has done.

“Photo Sensor Threshold” relates to the optical sensors response to reflective and non-reflective surfaces.
Higher numbers (range is 0 — 16) increase the sensitivity. For example, if the mechanical component being
timed is a pendulum that has a matt finish (tarnished perhaps) then the sensor may not detect it without the
sensitivity being increased. Care must be exercised when adjusting as an overly sensitive setting may cause
triggering from surface features other than the pendulum edge, like decorative contours! Higher settings will
also cause issues if there is direct light (eg. From a desk lamp) present when measuring. Please read the
“setup” section of this manual for more hints on hardware setup.

Software: Display colour schemes can be tailored to your choice and will be stored permanently. A
‘standard’ colour pallet is shown but you can “define custom colours” from its sub menu, up to 32 million
colours are available (dependant on your PC display settings).

oo T
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“Target” menu-

The target period is what the period of the measured component is expected or hoped to be. A target period
is needed or it's impossible to display any relative error figure such as the ‘target period error’, it is also used
to calculate the ‘adjusted mechanical period'!

() OptiCAL Clock Calibrator
File Setup | Target | &weraging  Utilities  Help

] Set Target
- Auto Set
Couit q :

Set Target:  The target is composed of the user set ‘measured period’ multiplied by a ‘user multiplier’; the
multiplier is often just set to 1 as in the example below.

One of the main uses the multiplier is to provide a relationship between the measured component and the
actual time kept by the clock. For example, if the clock pendulum is designed to have a period of 0.5s and
you set the multiplier to 2, the errors displayed will be a percentage of 1 second, not 0.5s.

It is not needed (set to 1) if the data you are looking for does not have to relate to the actual time kept by the
clock. For example, you may be just interested in studying the cyclic behaviour of a gear, escapement or
pendulum to trace irregularities without immediate concern for the actual clocks time keeping error.

The multiplier feature is also of use if a certain number of timed events make up the period required, for
example, if the sensor is positioned to time the rotation of a gear (detecting spokes passing instead of a
pendulum swinging) you could allow for the number of spokes sensed per revolution and even create a
relationship between this and the actual clocks time keeping.

-
() Set Target Period o
techanical Period Lizer Multiplier Target Period
M4 annnnn 4 Aannnn
Ju 1 W LAULLL X [RLATATEId T3] = G f.ﬂﬂﬂﬂﬂﬂ Sec
The thearetical Period The nunnber of
of the mechnaical mechanical events
device use to produce generated to create the |_»
triggering events Target Period

Auto Set: In cases were the clock characteristics are not known or you wish to work backwards and
determine a target period for a particular clock. This function calculates a revised ‘target period’ figure by
applying a correction factor to your existing target period. This calculation is based around the average errors;
therefore it is best to choose a large number of “averaging cycles” in the “averaging” menu for maximum
accuracy.

() OptiCAL - AutoSet Mechanical Period | 28]
Cloge Set
AutoSet Data
Mechanical Period Canrection Factar MNew sutoSet Mechanical Period
1.000000 x 1 =1

www.dtec.net.au 13
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“Averaging” menu-

OptiCAL performs a ‘smoothing’ function to appropriate displays; this is done by averaging over a certain
number of events continually, this has the effect of displaying data that is not wildly changing due to small
cyclic mechanical component variations. Too large a number of events and timing disturbances that may be
of interest can be hidden.

Averaging cycles: Chooses the number of events to average over (10 — 300 events)

() OptiCAL Clock Calibrator

File Setup Target | Sveraging | Utilities Help

01 Averaging Cycles v v 10 Events
od Clear &verages 30 Events

E it Start Simul{

Dizplay Update » 60 Events
| 120 Bwvents
300 Events

Clear Averages: Resets all of the displays showing averaged data to zero, when re-started the displays
cannot operate again until the number of events you have set in the “averaging Cycles” menu have occurred.

() OptiCAL Clock Calibrator
File Setup Target | Aweraging | Utilities Help )
D ! Aweraging Cycles v
Clear Averages |

E st Start Sirnuly

Display Update Pi v Immediate
5 Seconds
10 Seconds

Display update: Sets the time period used to update the displays showing averaged data. This can allow
easier interpretation of the displays if the numbers rapidly change (immediate — 10s)

“Utilities” menu-

OptiCAL provides some additional tools that may be of assistance in your workshop, they are not required for
the actual operation of OptiCAL.

() CptiCAL Clock Calibrator
|F|Ie Setup Target Averagmg Utilities Help

Calculator

Syhc PC to Internet Tirne

“ E =it Start Slmulatlon Eda-

Calculator: A calculator is displayed for general purpose usage.

- .
[ Calculator B o)

Edit  View Help

0

[ ‘Backspace” cE H C ]
E (o2 (e o) ot o]
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Sync PC to Internet Time:  Allows PC synchronisation to an internet time server. Your computer does not
keep accurate time, sometimes varying by up to 30 seconds a day! Your PC can become a 'master clock’,
accurate to one second absolute, with no progressive errors. Essential if you wish to use your PC to time
events (ie. referencing a clock against your PC) or to help calibrate equipment.

(©) OptiCAL -Sync PC Clock to Internet Time Ser.., ﬁ

Close
i Internet Baszed PC Clock Synchnonization -
i Select Intemet Time Server
' =
PC Clock - Intermet Synchronization Status
Synchronize Open PC Clock _I

“Help” menu-

Direct link to the DTec web site, access to the user manual and software information.

(O OptiCAL Clock Calibrator

File  Setup Target Mweraging Utilities | Help
Open Manual |
©) Qa | |
; ; : About
Exit | Start Simulation Edge Sound -
wenens, DTeconetau

Open Manual: Opens the OptiCAL manual, the manual must be in the ‘OptiCAL’ directory for this function
to operate. We suggest you download the latest manual version from the DTec web site (www.dtec.net.au)
and simply save it in the OptiCAL directory (default directory location is C:\Program Files\OptiCAL).

Of course, you can just download the manual from our website, save it where you please and view as any
other document!

OptiCAL

Version 1.0.0 About: Displays software version numbers and copyright
Hardware - Darren. Todd Copyright 2009 information.

Software - Ross McLean Copyright 2000

www_DTec net.au

ISiEC

Close |

www.dtec.net.au 15


http://www.dtec.net.au/

OptiCAL users manual JJJ I.j ..(:.?

Specifications

Displayed accuracy
Maximum period
Minimum period
Timer

Technology

Optimal temperature
Communications
Power supply
Sensor

Sensor focal length

Sensor sensitivity

Requirements-

vL

+ 1 microsecond at 21 °C

10 second, software limited

< 0.02s typically, PC speed dependant as readings are updated in ‘real time’
Crystal oscillator, uniquely calibrated for manufacturing tolerances

Digital, microprocessor based

21°C

USB to computer

Powered from computer via the USB connection

Optical, infrared reflective transducer

3.8 mm optimally

Software adjustable threshold for contrast compensation

OptiCAL is a hardware AND software system. One will not fully work without the other. This manual and
software are freely available for download from the DTec website (www.dtec.net.au). The interface unit
however must be purchased- once again from DTec.

OptiCAL is a ‘WIN32’ application, it should therefore run on Windows 98, ME, 2000, XP and Vista. Earlier
operating systems (such as Windows 95) may encounter issues with compatibility as they may not have the
required USB hardware and support. OptiCAL interface unit derives its power from the USB port (this is
common practice). The interface can run on USB1 or USB 2 ports. However, a small number of older USB 1
systems have limited power supply capabilities; this can be remedied by using a powered USB hub in this

unlikely situation.

A minimum screen resolution of 1024 x 768 is required to fully fit OptiCAL. A smaller resolution will result in
part of the display being outside the viewable area.

www.dtec.net.au 16
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Software Installation

There are basically two parts to the install, the actual OptiCAL software and also a ‘driver’ needed for the

USB connection to your OptiCAL hardware. Just follow the steps below-

Step 1. DO NOT plug in your hardware, DO close all windows programs.

Step 2:

your PC, simply execute the program and follow the prompts-

w. OptiCAL Install Program =

Welcome to the OptiCAL Install program.

Thiz program allows you to install OptiCAL on your hard drive.

It iz strongly recommended that before proceeding, you ensure that
no other Windowws programs are running.

If wou do nat wish to install OptiCAL, click 'Exit' now, otherwise click
"Mext to continue.

Read and follow the prompts.

Step 3:

i # Setup V140 = | 5] |
- Device Driver Install ! Uninstall
Select INF File : !USBSERM.INF _:_1

[WCH
piafaLL | USB-SERIAL

|__ 09/24j2007, 2.8.2007.09

UNINSTALL

HELP

s OptiCAL Install Program =L

Directory
Chooze an installation folder and click Mext to continue.

OpticAL's files will be installed in the followeing directory:

Dizk space needed : 9 b
Available disk space 93587 Mb

Click hext’ to continue

é \Ii’mgram #ile‘s‘\bp{ibAL E]

[ sBack | [ next= | [ Ed

Download the OptiCAL software (“OptiCAL Installer.exe”) from www.dtec.net.au and save on

You'll be asked to select a folder in which to copy

the files. We recommend you allow the default

directory, but feel free to choose any.

After the installation above is completed and exited (it will give a completion message and
prompt to ‘exit’).The USB driver screen shown below appears next; if not visible then make

sure it is not ‘hidden’ behind any open windows. Please jump ahead to “Installation notes” if
there are any problems at this stage.

DriverSetup ﬁ

& The drive is successfully Pre-installed in advance!

¥ Please insert the device, And select automatically install in the
<Found Mew Hardware Wizard > dialog box,

ignore the warning of <windows logo testing s,

click the <Continue Anyaway = button until finishing,

Press “install” button.

Full installation is now complete!

There will be a desktop icon created for you and OptiCAL will appear in your PC’s program list,
along with its uninstalling program that will completely remove the software from your PC.

[ HELF I I

When this window appears, just close it and the one beneath it.

O

www.dtec.net.au
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Installation notes:

Most issues with the install revolve around the wide variety of PC’s in the market and the any versions of
Windows and its security settings.

Possible USB installation errors-
e Hardware was plugged in before the install (read step 1 again!).
e Computer requests shut down after OptiCAL installs, but before the USB driver menu appears.
e USB installation menu does not appear.

Solution-  Don’t worry! The USB drivers are in the newly created OptiCAL folder (shown below). Just
restart the PC, plug in the hardware, Windows should automatically detect it and check the drivers are
installed, if not, a Windows menu appears and you can allow the PC to search for the driver amongst your
files.

[N C:\Program Files' DptiCAL\USB Drivers

File Edit Wiew Fawvorites Tools Help

&iBack ~ = - | @Search |%Folders ®| FrEglr S

Address I[:I C:\Program Files\OptiCALVUSE Drivers

Mame

#2 SETUP.EXE
USBSER34. INF
{21 Outlook Express |ISBSER34,5%5
: LISBSER34. WD
USBSERS.5YS

Folders x

Possible Windows Vista errors-
¢ Installation not allowed by Vista security (messages could relate to administration rights)

Solution-  Vista has many inbuilt security features, heres some handy hints to help you live with Vista:

If you ‘right click’ on an icon or a program you can choose properties / compatibility tab and then set
“compatibility mode” to run as Windows 2000, also tick “privilege level” to run as an administrator (‘right click’
on an icon or a program will also allow option to run as an administrator directly). Your user account control
(UAC) can also block programs; go into start/ control panel/ user accounts/ turn user account control on or off.

An uninstall program is provided in your PC’s programs list. If there are any installation issues or if you have
been using OptiCAL without having entering the correct registration number (perhaps trialling in simulation
mode) then we suggest you simply uninstall and try again. If you have any problems then please contact us
for assistance!
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Registering-

After Installing the Software the next step is to register. When OptiCAL is purchased a registration code is
provided on the invoice (if lost then please contact us for another copy). This code forms part of an internal
calibration sequence and it is very important, for accuracy, that it is entered correctly; every hardware unit has
its own matched number. You will be asked for this code only the first time OptiCAL is run.

OptiCAL

‘Wersion 1.0.0

Enter the R egistration Dietail: EXACTLY as provided
with your purchaze.

If you do not have a Registration Code please contact
e DT 2. et au

DTec |opti0l —— /5069

Register J Cluat ‘

In the above example the code provided on the receipt was “opti01-5069”

Simulation Mode-

If you just wish to view the software and its functions, but do not posses the hardware, then enter the
following special registration code-

optiol — 5000

OpiCAL will now allow simulation mode, this is also available with full registration (if the hardware is not
detected.

Note: If you have entered this special number and then purchase the hardware at a later date you will need
to uninstall the software and re-register with the new code as provided on the invoice.
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