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INTRODUCTION

Using the 775 measurements can be laken of the proportion of UV present as
microwatts per lumen (WW/lumen}, the total amount of UV as milliwatts per squarc
meter (mW/M?) and the amount of visible light present (Lux).

Most objects are alse sensitive to temperature. The 775 also measures temperature as
°C or °F and thermal radiation in W/M?

The 775C can be left for extended periods to log the above paramelers at a user set
intcrval (10 scconds o 1 hour). The saved data can then be transferred to a computer
for display, graphing etc.

We always wanl 1o improve our products, [f you have any suggestions please send
them 1o the manufactorer.

BASIC OPERATION

To take a reading the sppropriate yellow button is pushed depending on the
measurement required and the reading is taken.

UV=Ultra Violet (pW/lumen or mW/Mn )
Vis= Visible light (Lux or Foot-candles)

T= Temperature (Centigrade or Fahrenheit}

R=Thermal radiation (Inlta Red)

The unit automatically tums ofT 20 scconds alter (he button is raleased vnless a bulton
is beld down for over 3 secends, this will cause readings 1o be taken continuously until
a button is pressed again,

If the T and UV buttons are pressed together then all parameters are displayed at the
same time. Hold both the buttons down [or over 3 seconds for a continuous readout.

Note that the buttons should be pressed finnly ensure reliable operation.
Typical display:

" 56.2

B Lux
C T: 26.4°C

5_ 13:10
15-06-2012
G H L B

A: Current reading

B Units of measurement

C:  Subsidiary reading (Current temperature)
E: Current time (24 hour clock)

F: Current date



G: H shows that the reading is “Held” and the unit will turn itself ofF afier 10
seconds of inactivity. A round blob *e” shows the unit is in continuous reading
mode until a button is pushed, nothing here means that a single reading is being
taken.

The L indicates logging is in operation (later firnware versions)

A battery level gauge appears at B.

The above format is slightly different for some parameters and can be aliered by the
user if required, see below.
The current time and date can be hidden by pressing Sc(\Clock\[ide-tnhide.

Set Button ) ] -
" The blue Set button is used to access advanced functions, change units ete. IF it is

" pushed once a menu similar 1o that below is shown:

MENU
Data fog>
Display>
Units>
Clock>
Battery>
Setup>
About

22 The first menu item “Show” is highlighted, differenl menu items can be highlighted
7 using the 4 and W buttons, The wanted action is done by highlighting the appropriatc

*“menu item and pressing the Set button, To abort withont doing anything press the X

“button. In some cases a further sub-menu is displayed with more choices,

“Elewhere in this manual directions in the form Setitem item? are given. This means

- Press Set; sclect item] in the first menu, press Set again, select item?2 in the next menu

; _dﬁd press Set.

To take & measurement without having to look at Ilhe display while the reading is
taken (for example where the operators head may affect the reading) proceed as
follows:

1. Position the monitor where the reading is 1o be raken.

2. Push the appropriate button for 1-2 seconds and release.
3. Hold the monitor in posilion for at least 2 seconds.

4. Without operaling any buttons by mistake move the menitor so the reading
ean be noted before it lums itselFofT

Firmware and Hardware

The unit firmware is the embedded computer program that controls the unit. The
lirmware {s updated periodically to add additional features and to correet any faults
that have become apparent. Any unit’s firmware is updated at the factory whenever it
is returned for calibration/repair.

The hardware is the physical unit itself Including the clectronic circuit inside, Units
manulactured after July 2015 have {fmproved hardware (version 10 that allows [aster
charging.

The firmware and hardware versions are displayed as “F.0: LR when the unit is
tuned on or by prassing Set\About. F.Fis the fimaware version ILh is the hardware
versien.

Underneath this ling, if a humidity sensor is fitted, the sensor version is shown as RHx
where x 1s the RH sensor type.

The hardware version is not displayed on unils with finmware version less than 2.9



UNITS OF MEASUREMENT

Uitra-Violet (UV) . .
Traditionally GV has been measured in museums as the proportion of ultraviolet

present, This result is useful for checking a particular lamp or window because the
praportion of UV does not change rapidly with the distance from the light source,
Using a simple mule the amount of UV on an object can be limited. It is usual to
arrange that the propottion of UV sheuld not exceed 75uW/lumen in museums and
galleries, (hough some organisations try to keep UV levels below 250 W/lumen

The damage is done by the tolal amount of UV falling on the object so il is usciul to
be able to measure this directly, especially if non standard amounts of illumination are
required. The amount of UV should be as little as possible but in general should not
exceed 20mW/M?, again some organisations kecp the level below 6mW/M?,

Both the zhove units arc displayed when the UV button is pressed, one in large
characters, the other smaller at the bottom of the screen. Which is displayed where can
be swapped by pressig SetiUnitsiy W/ Lumn-mW/M?,

When measuring low levels of UV the 775 can take up 1o 5 seconds to take the
. reading. 8o, to get & reasonably quick response, when initially lurned on, the unit only
" measures for ene second and if UV levels are low this will show as zero, [F the "LV
button is pushed again the full 5 seconds is allowed for the measurement and if a low
level of UV is present it will be detected and displayed.

Visible Light
This can be displayed either in Lux or Fool-candles. To change the units press
SeliUnits\Lux-Footeand],

A visible light readout is provided to control illumination and limit damage done by
visible light. Normal museum light levels should be limiled to 150-250 Lux.

Once measurements have been made the light level can be aliered if necessary and UV
filters can be fitted on windows, fluoreseent twbes or other UV producing light sources
as required, These fllers ofien deteriorale over a period of years so i is esseniial 1o re-
check them periodically.

Magazine reprints on the subjeet of museam lighting , UV etc can be obtained rom
the maaufactuter.

Suggested light levels for various other purposes are given below:

Corridor, stairs clc 100/150 Lux
Warchouses, storage bays 1007150 Lux
General ollice work 300/500 Lux

Rough bench/machine work 300/500 Lux
Medium benchvmachine work | S00/700 Lux

Drawing oflices 750/1000 lux

Finc bench work 100071500 Lux

Finc inspection 1500/3000 Lux

Minule work 3000/5000 Lux
3



Temperature )
Temperature can be measured in degrees Centigrade or Fahrenheil. To change the

units press Setinits\Temperature,

Thermal Radiation (Infrared)

Thermal radiation is measures using a thermopile. This is seositive to all radiation
from ke near ultraviolet to (he far infrared {lo about 40pM wavelength), By default
this is measured in W/M? (Watts per square Meter).

One of the featurcs of a thermopile is thal it also detects radiation that {s being emitled
by the sensor due lo ils temperature (an unavoidable law of nature). This cmitted
radiation depends on the temperatuce of the thermopile, The obvious way to cliniinate
this effect is to maintain the scosor at a constant temperature; but the power reguired
to do this makes it impossible on a baltery vperated instrument. The 775 compensates
by measuring the temperature of the senser and caleulating a correction.

DISPLAY

Brightness

As supplied the 775 automatically adjusts the digplay brightness to suit the ambient
light level. For a fixed brightness press SciDisplay\Manual and select a brightness
level berween 0 {din) and 127 (bright) before pressing Set,

To make the display brightness sutomatic again press Sct\Display\Auto

The display uses a large amount of battery power, the brighter it is the quicker the
batieries ran down,

Invert
The display can be shown upside down by pressing Set\Display\nvert. To make it the
nermal way up again press Set\Display\Invert again,



CLOCK

The 775 has a built in clock, this is used for Data Logging.

Setting the Time
To set the time proceed as follows, the procedure can be abandoned al any tme by
pressing the X button:

I8 Press Sel\Clock\Set time. The display shows the current time with the hours
highlighted.

2 Use A and ¥ buttons to adjust the hours Lo the correct value and press the
Sel button.

3 The minutes are now highlighted. Repeat 2 above to sel the minutes, When

the set bulton is pressed the seconds are set to zero.

Setting the Date
To set the date proceed as follows, the procedure can be abandoned at any time by
pressing (he X bulton:
1. Press Set\Clock'Set date. The display shows the current dale as Day-Menth-
Year with the day highlighted (note that the date is afwayy shown in this
order regardless of the date format seuting as described below),

2, Use # and W bullons to adjust the day to (he correct value and press the Set
butten.

3. The month is now highlighted. Repeat 2 abave to set the month.

4, The year is now highlighted, repeat 2 above to sel the vear.

Date Format
. The time und date are shown at the botlom of the display with every reading, The dute
.. is normally displayed as day-month-year, this can be changed to the American lormat
. (month-day-year) by pressing Set\Clock\DMY-MDY, The formal can be restored to

-. . day-month-year by repeating this.

Hiding the Clock
If the datc and time are not needed they can be hidden by pressing

. Set\Clock'\Hide-Unhide. Repeat to unhide.

BATA LOGGING

Data logging is an oplional cxira and is only available on the 775C. A standard 775
unit can be upgraded to include data logging by returning il to the manulacturer. If
data logging is not [itted then the relevant menu itens are not displayed,

If data logging is fitted “Data log” is one of the optlions when the Sct button 15 pushed.

Data Storage and Download

The logged data is stored in files on an USB flash drive or “USB data stick™ that is
built inte the 775C.

When the unit is turmed on and connected to a Microsoft Windows PC with the
supplied USE cable it will be recognised as a standard external disk drive. Depending
on the PC settings a window will appear asking what 10 do, 1t is suggested that the
“Open folder to view files” option is selected. 1f necessary go to “My computer” or
“Computer” on the start menu and the new drive should appear on the list where il can
be clicked to show any data logger fifes.

Ounee a list of logger files is displayed in Windows Explorer they can be dragged to
the PC desktop or any other folder in the nonmal way. When a logger file has been
translerred (o the PC it should be deleted from the logger lo free up space. This can be
done from Windows Explorer or by pressing Set\Dat log\Format which deletes ALL
files on the flash drive.

Microsoft Windows XP, Vista and 7 should be able o nse the logger without any
special drivers or other software. When the 775C is plugged in for the first time
Windows may say thal it is searching lor drivers, these should be found without
assistance.

Logging will continue until the memory is full or a low batlery condition is detected.
When connected to the PC a “U” is digplayed on sereen 1o the left of the Clock.

When the internal flash disk is being read from or written to the LED left of the screen
Mashes green.



Storage Capacity

The storage capacity is over 73,000 readings of all 4 parameters {UV, Visible light,
lemperature and humidity). The other values (e.g. dewpoint and pW/Lumen) are
caleulated from the 4 saved parameters,

Log Period Log time for 73,000 records
10 seconds 8+ Days

1 Minute 50+ Days

10 Minutes 500+ Days {about 1 year, 4 Monthg)
1 Hour Over 8 years

The storage capacity is shared between the dala fies. So leaving old dala files on the
flask drive will limit the space available for new data.

Beeause the data is saved as text, the larger the data values, the more memory each
reading takes (for cxample 100000 has more characters than “1.17}. The maximum
space per set of 4 readings is 28 characters (usually it will be much less). The internal
flash memory has a capacily of 2,048,000 characters.

Show Status

To see how much data has been saved, when logging was started elc select
Set\Data logtStatus and the information is shown on the screen for 30 seconds. Pross
the X button te clear the screen sooner.

Start Logging

To start logging press Set\Data log\Start and (hen geleet the log period and press Set
again. The unit nyrns off and logging starts at the beginning of the next minste, 10
minutes or hour as appropriate.

The Log Period is how afen readings are taken, 1f the log period is shon then memory
space will run out sooner.

The tog start time will be delayed so (hat tneasurements are laken at the start of each
minute, 10 minutes, hour etc.

Every time logging is starled a new file is created on the internal USB flash drive (see
above) with a name of the form MMddhhimm.CSY where:

MM=month

dd=day

hh=hour

mm=minuie

The unit can be used while logging.

Stop Logging
To stop logging press Set\Data log\Stop. This stops funther readings being taken.
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Format

This option on the “Diata log™ menu formats the internal flash drive (see below). This
causes all the files on the flash drive to be deleted. Do not format the disk from the
PC.

Erase

The Erase option on the “Data log™ menu complelely erascs all data on the flash drive
and then formats it. Not normally required.



Viewing the Resuits using RView

The 775C does not require any seftware on the PC. The data can be viewed using a
standard spreadsheet. We provide the program “RView™ to enable users 1o easily view
the data as a graph or text.

RVicw can be downlonded from the “Accessories” section on the Littlemore
Scientific web sile, www.elsec.com,

For more detailed information on RView sec the help file.

When RView is started an empty window is shown. One or more data fles can be
opencd by selecting File\Open on the menu or pressing the appropriale button on the
tootbar.

When a dala file is opened the informalion is displayed as a graph in i’s own window.
More than one graph can be open at any lime.

The graph can then be manipulated in the following ways:

Change the graphed parameters. If ‘Show’ is selected on the menu a list of
parameters that can be plotted is shown with the current selection ticked, The various
ilems can be ticked/unticked 1o change what is shown.

Make the graph bigger/smaller. Use the standard window conlrols on the top right
of the graph window and/er drag the edges of the graph as required,

#oom to see part of the data in more detail. Move the mouse cursor 1o one corner
of the area of fnterest, click and hold (he lefl mouse button while moving the mouse
cursor so that (he arca of interest has a box drawn round it. When the mouse button is
released the graph is redrawn showing only the selected arca.

Change the temperature units, Select *Show’ on the meou and the current voits are
shown (°C or °F) click on this to change the units.

Move the Legend, When the graph is first drwswn the legend box may hide part of the
data. This can be moved by clicking on (he box and dragging it to s new localion. If it
changes 10 a free {loating window it can be removed completely or put back on the
araph by clicking on it again,

Check the time/value ¢f a point on the graph. Move the mouse cursor to the point
of interest, the time and value represented by the position is shown on 2 status bar at
the battom of the window.

Add/Change the title of the graph. Press the Titles button on the toolbar and enter
the title as required.

Priut the graph. Sclect File/Print on the menu.

Copy the Graph to the Clipboard. Select editfcopy on the menu or press the

appropriatc button on the toelbar. The saved image can now be pasted into other
programs, documents ete,

Data Format

The data is saved as a C8V file (comuna separated variable}, This is a plain, human
readable text file, each record of Lux, UV, temperature and Thermal radiation (Ir) is
on one line, each value separated by a comma.

The .CSV liles can be opened directly in any spreadsheet, eg Microsoft Excel.

NQTE: If your PC is setup for European number format (ie decimal point shown as
“" and thousands separator as “.") then Excel will open (he file with all the dara in
one column, The easicst way to avoid this is 1o rename the file from “abc.esv” 1o
“abe.1xt”, if the [file is now opened Excel will ask for the record separator character,
this should be entered ag “*

The first line bas column titles separated by commas and a fifih value giving
information about the log start time, period ete. This data will look similar to:

2014-:0-12 1308_000010_0010901*AName ***0000544771
YYYY-MM-DD_HHmm hhmmss rrrrrrr*NYNNNNKN*scssssssas

YYYY-MM-DD = Log start date

HHmm = Log slart lime, hours and minutes (seconds always zero)
hhmmss = Log interval (hh=hours, mm=minutes, ss=scconds)
rrrrrr = ne of records In file

NNNNNNNN = Logger nume, with exira * lo make 8 characters
895558555 + Mlisc logger slatus vatues



Batteries

The 775 is designed to use 4 off AAA size NiMH rechargeable batteries. The
instrument is supplied with these fitted,

The supplied batteries should last [or several years and hundreds of charge cycles.

“The batteries can be replaced by removing the back cover from the instrument. Ensure
replacement battcries are fitted the correct way round. Always use a completely fresh
set, unused, all from the samce packet.

We recommend the use of GP "Recyvko™ NiMH batteries. These have the advantage
that they will keep their charge for over a year if the instrument is not used unlike
other types that will go flat in a month or two, There are other makes of NIMH that
have similar properties {eg Sanyo “eneloop™), bul we have not tested these.

Non Standard Batteries

In an emergency any AAA size 1.2 — 2V battery can be used in the 775 with lhe

following limitations:

* {f using non-rechargeable types (eg alkaline) NEVER try to charge (he balleries.
Te disable charging press Set\Battery'Never, Charging can be re-cnabled by
pressing SctiBattery\Allowed.

e Do not mix different lypes of battery in the instrument.

e Do not try to charge anything other than NiMH cells In the 775. This may cause
damage Lo the instrument and/or the batteries.

Charger

The 775 is supplied with an intermational charger. Before use the appropriale mains
plug need to be clipped onto it. As standard we supply a UK 13A plug, European 2
pin and USA Zpin. An Australian style plug is also available.

Any 5V USB charger/power supply can he used that is capable of supplying a current
of C.OA.

The 775 can also be charged by plugging it into & PC USB port using the cable
supplied (or equivalent).

Charging

To charge the batterics plug the charger inlo the mains and connect to the instrument
using the USB cable supplied. Turm on the 775 by pressing any bullton briefly and
charging will start indicated by the red lamp to the left of the display.

The 775 needs to be on for charging to start but can be allowed 1o turn off while
charging continucs,

‘When charging is complete the red lamp tumns oft.
Normal charge time for completely dead batteries is 3-4 hours.

The unit senscs charging is complete by measuring the battery temperature, This ca
be confused if the unit is moved from somewhere with a very different temperature to
the place where it is charged. If in doubt leave the 775 to warm up/cool down fer 10
minutes before starting to charge.

Charging is only permitted between 0 and 40°C (32-104°F).
After charging completes further charging is not permitted until cither;
« The unit is used for 5 hours,
* 5 Days have passed,
« The batleries are replaced,
« The time or date are changed by the user
The unit can be forced to start charging by pressing Set\Battery\Start

If the batteries get completely dead then they may need to be charged oulside the unil
or replaced. With later firmware versions completely dead batteries can be charged.

Fast Charge

With firmware greater than V3.0, while charging is taking place the battery leval
indicator is replaced by a + symbol, if the unit has hardware version greater than 9.9
and is connected 1o a high current charger it charges faster and “++7 is displayed, The
fast charge can be disabled by pressing Set\Battery\Limil and re-enabled by pressing
Set'Battery\Ne Limit.

Battery Life

A fully charged set of GP “Recyko™ 820mAH NiMH batteries will typically power a
775 or 775C for:

» 20 hours at maximum display brightness (2,400 30 sec readings)

33 hours at normal display brightness (4,000 30 scc readings)

120,000 log readings spread over | month

« 350,000 tog readings spread over | year

s 2 vears switched off (maintaining clock only)

These values may be alfected by very low or high temperatures
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CALIBRATION

The calibration informalion is kept in non-volatile ROM. if this fails the instrument
displays “Mem Fail” when turned on and will load default calibration values and
future readings may be 23% in crror. [f this happens a question mark “?" is displayed
on the 1op right of the display with suspect readings,

Temperature
The 775 is fitted with a solid state temperature sensor that should not normally require
calibration. This sensor is part of the Thermal Ir sensor and so can be replaced casily.

UV & Visible Light
The 775 calibralion sheuld not drift with time but lo be surc of accuracy the
instrument can be returned to the manufaciurer for a calibration check every 2-5 vears.

The 775 has a very carefully defined frequency respense (i.c. which wavelengths of
light it is sensitive to). Other light meters are often more sensitive to infra red light
than they should be and so will give a higher reading with light scurces that contain
infrared (e.g. ordinary llament light bulbs).

Because the 775 has a cosine angular response it may give different readings to the
now ohsolete 762 which is relatively divectional. [n other words the 775 is morc
sensitive Lo light coming at an oblique angle than the 762.

Note that the human eve has a logarithmic response, this means that if two light
meters are placed side by side they may give different readings cven iF it looks like
they are gelling a similar amount of light. To compure the readings on 2 meters they
each need o be placed in the exactly semc position under exactly the same lighting
conditions with (he aperalor being very carcful nol to shade the meters differently.

MAINTENANCE

The sensor windows should be kept clean and grease [rec. Grease and finger marks
that look clear may be epague to V. Ensure that solvents do not come inlo contact
with plastic parts, especially the acrylic window over the visible (left-hand) sensor.

It is permissible to use a cloth dampened with clean water, clbanol, methylated spirits
or iso propyl alcohol (IPA) to clean the outside of the 775.

Long term storage

If the instrument is (o be stored unnsed for over a year the baueries should be
removed.

USA FCC Radio interference statement

This equipment has been lested and [ound (o comply with the limits for a Class B
digital device, pursuant to part 15 of the FCC Rules. These limits are designed to
pravide reasonable proteetion against harmful interference in a residential installation.
This equipmenl generates, uses and can radiate radio frequency energy and, if not
installed and used v accordance with the instructions, may cause harmiul interference
to radic communications. Howcver, there is no guarantee that interference will not
ocenr in a particular installation. IF this equipment does cause harmful interference to
radio ot television reception, which ¢an be determined by tuming the equipment off
and on, 1he user is encouraged to try to correct the interference by onc or more of the
following measures;

= Reorient or relocate the receiving antenna.

« Increase the separation between the equipment and receiver.

= Connect the equipment into an outiet on a circuit differen? from thal to which the
receiver is connected.

+ Consult the dealer or an experienced radio/TV technician for help.



SERVICE AND SUPPORT

For support and repairs contact the manufacturer:

Littlemnore Scientific Engineering
Gutchpool Farm

Gillinghaen

Dorset UK

SPR 5QP

Tel: 01747 835550

Fax: 01747 835552

Email: support@elsee.co.uk
http:/iwww.elsce.com
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‘This equipment complies with EU Directive 2002/96/EC

The symbol of the crossed conlalner on the equipment shows (hat the product, at the
end of its vseful lile, must be collected separately [rom other refuse. When it (s
disposcd of in the Buropean Union it should be placed with other clectronic wasie at
the place designated by the waste collection authority.

SPECIFICATIONS

Method of radiatzon detection

Visible wavelength range

Visible power range

UV wavelenglh range
UV power range

UV proportion range
Thermal radiation gensor
Thermai radiation range
Thermal radiation power

Dhsplay reselution

Accuracy

Angular response
Readout

Data lopging time intervals
(Time (il full)

Tata logging storage capacity

Computer Interface
Batteries
Battery life

External charger

Operating Temperature
Operating Humidity
Dimensions

Weight

Twin silicon photediodes connected (o microprocessor.

400-700nM (CIE response). No correction required for different
light sources.

0.1 - 200,000 Lax {0.1 — 20,000 Foot-candles)
300-400 nM

2 10,000 mW/M?

0~ 10,000 uW/Lumen

Rismuth/Antimony thermopile with KBr window
0-1000W/M?

01000 WiM?

Lux: 0.1 up to 100 then {

Faot-candles: 0,1 up to 160 then 1

UV: 0.1 upto 100 then |

Proportion of UV: 1 4W/Lumen

Temperature: 0.1°C or °F

Thermal radiation: 0.1 up to 100 thea |

Light: 5% =i displayed digit

UV: 15% %1 displayed digit

Temperature: +0.5°C (+0.9°F)

Thermal rsliation; 5% + 10 WM?*

Cosine (Light & UV)

128x64 OLED Display with aulomatic brighiness control
10 seconds {8 days), 1 minute (50 days) , 10 minutes (500 days),
1 hour {8 years) :
Over 73,000 readings of all 4 parameters

Built in USB flash drive

4 off AAA NiMh rechargeable

30 hours of normal use or 120,000 log readings

3-6V DC, 1A USB

0-60°C

0-99%, tion condensing

170 x 60 % 15mm 6.7 x 2.4 x 0.6 inches Including sensor probe
240g (8.5 ox) with batteries. ;



