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Thisequipment has been tested and found to comply with thelimitsfor
ClassA digital devices, pursuant to Part 15 o the Federal Commun-
icationsCommission (FCC) Rules. Theselimitsare designed to provide
reasonabl e protection against harmful interferencein aresidential
installation. Thisequipment generates, uses, and can radiate radio
frequency energy and, if not installed and used in accordance with the
instructions, may cause harmful interferenceto radio communications.
However, thereisno guarantee that interferencewill not occurina
particular installation. If thisequipment does cause harmful interference
to radio or television reception, which can be determined by turning the
equipment offand on, the user isencouraged to try to correct the
interferenceby one of ore of thefollowing measures:

¢ Reorient or relocate the receiving antenna
¢ Increasethesegparation between the equipment and recpiver
e Consult thesupplier or an experienced radio/TV technician for help.

For additional information, refer.to the booklet prepared by the FCC
entitled How to | dentifyand Resolve Radio-TV Interference Problems, (Stock
Number 004-000-00345-4) . Thisbookletisavailableformthe US
Government Printing Office,Washington DC 20402.

Western Sensor reservesthe right to make changesand i mprovementsat
any timeto the product described here.

Copyright O 1993 WesternSensor, Inc. All rightsreserved.
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Read This First

Toavoid injuring yourself or damaging your equipment, read this
manual, especially thisfirst section. It isimportant to becomefamiliar
with the Digital Conversion Imager {DCI) beforeyou operateit. First
time users, in particular, must becomefamiliar with the proceduresfor
handling argon cylinders.

Warnings, Cautions, and Notices

Warningsinformyou of potential lifethreatening hazards. Cautions
inform you o potential hazards that may causeseriousinjury or damage
to theequipment. Notices provide information to ensure the proper care
and operation of the equipment.

Warning: Argoncylinders. Do not fill thecylinderin asinglefastcharge.
Doing so may causethegaslineor fittingsto fal. Follow accepted
practicesfor safe handling and used gascylinders.

Warning: Argon cylinders. Ensurethat the valve knob isclosed
(clockwiserotation) beforestoring the DCILL

Caution: Argon cylinders. Cylinders must beinspected and recertified
by Western Sensor every fiveyears (threeyearsfor thelargecylinder
accessory).

Caution: Argoncylinders: Leaveasmall amount o argonin the cylinder.
Thispreventsair and moisture from entering thecylinder.

Caution: Argoncylinders: Do not rotate the valveknob on acylinder
until it hasbeen properly attached. Theargon gasisunder pressure.

Caution: Argon cylinders. Do not use excesstorqueto tighten the valve
knob. The pressure seal may becomedamaged.

Caution: Argoncylinders: Do not use excesstorque to tighten the
coupling nut that attachesthe cylinder the DCI. The pressure seal may
becomedamaged.

Caution: Battery: Use only approved battery packs. Other typesof
battery packsmay burst causing personal injury or damageto the
equipment.

Caution: Battery Charger: To prevent electricshock, disposed the
charger if the cord becomesdefective.

Caution: DCI Case: Except for replacing the nicad batteries, opening the
casevoidsthe Warranty. Refer all internal repairsto Western Sensor.

Notice: Argoncylinders: Repeatedly opening and closing thevalve will
significantly reduce thefour-hour supply of argon gasin each cylinder.
Closethe vaveif the DCl will remainidlefor morethan 20 minutes.

Notice: Optics: Avoid scratching the silicon window or the eyepiecelens.
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Argon gas cylinders
Fill only with dry, ail freeargon gas.

UsetheHaskel booster pump refillingsystem or a system approved by
Western Sensor.

Do not fill thestandard cylinder to over 5000 psi (4500 ps forthelarge
cylinder accessory) at 70°F (21°C).

Do not drop, dent, or dismantle thecylinder and valveassembly.
Storecylindersat temperaturesbetween 0 to 120°F (-17t048%).
Keep cylindersaway fromheat or flame.

Do not open the valve when theoutl et is pointed at a person.
Provideadequate ventil ation when storing and using argon ges.
Useonly cylindersintended for use with the DCIL.
Usecarewhen handling pressurized cylinders.

if the cylinderiscompletely empty d argon gas (listenfor hissingwhen
you open thevalvedightly), moisture may haveentered the cylinder
which can damagethecryostat. Return thecylinder to Western Sensor
for service.

Useonly cylindersthat havebeen tested and certified within the past
fiveyears(threeyearsfor thelargecylinder accessory). Notethedate
stamped on the neck o each cylinder.

Gas requirements .

Useonly argon gaswith a minimum purity rating o 99.998% and a
maximumdew point of -76°F. For most industrial suppliersthisisapre-
purified grade.

To ensurethat thecryostat functionsproperly, useonly gasthat consists
d no more than 2 ppm water vapor.

If argon gasisunavailable, dry nitrogen gas may be used temporarily.
With nitrogen gas, operatingtimeiscut in half.

Digital Conversion Imager User's Gulde
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Battery Charger
Useonly approved chargersand attachments.
Do not exposeto rain or snow.

Use110Vac 50/60 Hz power.

In foreigncountriesinstall the battery charger into a universal charging
adapter and adjust the adapter for thelocd voltage.

Do not operatethe charger if it hasreceived a sharp blow, been dropped,
or otherwise been damaged. Return to Western Sensor for testing.

Do not attempt to disassembl ethe charger.

Do not alow the batteriesto short circuit. Thiswill blow theinterna
battery fuse.

Batteries

TheDCI comeswith two standard 12-volt nicad batteries. The pair o
batterieswill last for up to three hours. Thebatteriesare removableand
can rechargedover night.

An optional portable, external battery pack isdso available. The
optional battery pack will last for up tosix hours.

Removing the nicad batterieswill not affect the framesstored in the DCI.

Optics

Thesdliconwindow iscoated. Clean thewindow and eyepiecewith lens
tissueor a soft, lint-freecloth. Removetherubber eyecup to cleanthe
lensin theeyepiece.
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Introduction

Digital Conversionlmager

TheDigital Conversion Imager {DCI) isa hand-heldinfrared imager
used to view and storeframesof infrared images. Atalater time, the
frames can be downl oaded to a personal computer (PC) for viewing,
converting to other formats, and printing.

To view and collect infrared data, the DCI usesa sensor array system
consistingdr amirror scanner, infrared detector and cryostat, Signal
processing electronics, and visua display. Rechargeablenicad battery
packs power thee ectronicsand a motor drive that rotatesa ten-sided
mirror assembly at 1200 rpm.

Argongasprovidesthecoolingfor theinfrared detector. Thisarray of
linear infrared InSb detectors, gas-cooled to (minus) -186 °C, converts
infrared radiationreceived by the optical systeminto dectrical signas.
After processing and amplification, thesesignals producevisibleimages
that arereconstructionsd theinfrared patternsd’ thescene.

The coolant for thedetector issupplied froma refillableargon cylinder
attached to the bottom o the case.
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Features

In addition to thestandard featuresd ahand-held, infrared imager,
specificfeaturesd the DCI include:

¢ Snap-shot storage- 30 framesof framedata with battery backup,

e On-screen readouts—- temperature target sight, frame# auto or
manual temperaturerange setting, range, and battery monitor.

e Snapshot datastorage- Ambient temperature, time, date, frame
number, emissivity, and target temperatureare stored with the
infrared frame.

e On-screen temperaturereadout — auto and manual readoutsof
temperature ranges.

e Download data-serial transmission o frameimagedatato a PC.

Thefeaturesd the DCl FrameGrabber programrunning on the PC
include:

Disk storaged data.

e Conversond snapshotsto TIFF, theindustry standard graphicsfile
format for graphicsprogramsand word processors.

e Conversond datato PCL-5™ grayscalelaser printer format.
e Conversion of datafor B&W /Color video monitors.

e Print gray scaleimage plusadatafilewith ambient temperature,
time, date, framenumber, emissivity, and target temperature.

Dlgltal Conversion Imager User's Gulde 2
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Inspection

Open the carrying caseand examinethe contentsfor any evidenced
damage. In addition to the DCI, the contentsinclude:

e Argoncylinders

e Battery charger(s) with spliters
e Sofety strap

e Nicad betteries

e Pressuregauge

e Wrench

Theargon cylindersare fully pressurized. Do not opena cylinder until it
hasbeen securely attached to the DCI.

Attachingthe cylinder
Before operatingthe DCl, become familiarwith the Warnings, Cautions,
and Noticesat the beginningd thismanual.

1. Open the caseand removethe DCI.

2. Placethe unit upsidedown on asmooth levd surface(padded if
possible).
3. Check thepressured theargon cylinder with a gauge.
4. Attach thecylinder to the unit.
a. Openthelatchon thestainlessstedl strap and lay thecylinderin
thecradle.

b. Alignthecylinder so that the valveoutl et isengaged with the
high-pressurenut.

c. Closethestainlesssted band and secure.
d. Finger tighten the high-pressurefitting nut to thecylinder.

5. Tighten the high-pressurefittingnut.
CAUTION: Do not over tighten the high-pressure fitting nut.
For acompression-type(gyrolok value), usea9/16-inch wrench to
tighten the high-pressurefitting nut 1/4 turn (snugonly).
For an O-ringfitting, tighten with 11/16-inch wrench

6. Opentheargongasvaveoneturn counter clockwiseand listenfor a
hissing {DCI cool down period).

7. Ensurethat the hissing stopsafter 6 to 20 secondsand that no frost
formson the valve assembly.

8. Attach half o thesafety strap to the unit, loop the strap around your
neck, and attach the second half o the strap.

CAUTION: Do not use the DCI without the safety strap.
Dropping the unit may cause seriousdamage.

Go to the Startupinstructions.

Digital Conversion Imager User's Guide
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Operation

The DCI has two modesfor viewing temperature ranges:

e Manual alowsyou to selectoned seven settingsthat rangefrom
+10°C (50°F)to +500° C (900° F) above ambient temperature.

» Auto automatically selectsthetemperaturerange based on the
temperaturein thetarget at thecenter d the screen.

Each range has 25 levels that are recorded in theimage snapshot. Along
with theimagethefollowingdataisal so captured and stored:

* Framenumber

* Ambient Temperature
e Target Temperature
 Date

* Time

Digital Conversion Imager User's Guide
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DCI Controls

Up/
Contrast Menu

Down/
Bnghtness Shutter

oo 00 )

f
Y

| / Focus

P \ (notshown)
On/Off
Connector
for cable
from RC

ON/OFF connectsand disconnectsthe batteriesto the scanningdrive
motor and thee ectronicsd the DCI.

FOCUS adjuststhefocal length d theinfrared imager to sharpen the
imageon thescreen.

SHUTTER capturestheinfrared snapshotin the viewer. Also bringsyou
back to the scanning screen.

MENU bringsup theMain Menu whereyou can sdect thetemperature
range; Celsius, Fahrenheit, or view only; and emissivity.

BRIGHTNESS/DOWN adj uststhe image threshold for the current
temperaturerange. Brightnesscan beadjusted to includeor excludea
temperaturelevel within theranges. Also used to makerange, scae,
emissivity settings.

CONTRAST/UP adjuststheintensity d theinfraredimagein the viewer.
Also used to makerange, scae, emissivity settings.

Brightness and Contrast Controls

Here's an exampled how to usethe Brightnessand Contrast keysto
look for heat leakson a roof. Set the Contrast to itslowest settingand
then adjust the Brightnessuntil theroof just beginsto appear in the
viewer. At thisranged brightnessonly thoseobjectsbrighter (warmer)
than the roof will show in theviewer. To intensify thetemperature
readingsin theview that aredightly higher than theroof, increasethe
Contrast.

Digital Conversionimager User's Guide 5
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Starting and Operating the OO

1. Turn the ON/OFF switch to ON and check forunusual noisesor
clicking. (Thewhiningnoiseof the motorisnormal.)

When you look through the eyepiece, you will seetheinitiaization
screen. Theinitialization screen lookslike this.

Western
Sensor
Push a key.
2 Pushany d thekeysto bring up the scanningscreen.
Up/
Contrast Menu
\Bite s
rightness hutter,
\ Wl

5% &%
L) OO0

3. Sdectatarget (suchasa person or distinct object) and focusuntil the
image becomessharp.

In thisexample, acar tireis being scanned. The whitearea under the

car isthe heat from the engine that has been deposited on the
ground.

Target mgﬂ% The target temperature, the
temperature R mode, and therange appear at
\ ange the top center of theframe.

Theframe number appearsin
thelower Ieft corner. The
target in thecenter d the
screen locates the target
temperature

Frame count Targt

if an up or down arrow appearsinstead d the temperature, then the
temperaturereadingisaboveor below therangethat hasbeensetin
manual mode.

Dlgltal Converslon Imager User's Gulde
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4. Push the Menu key to bring up the Main Menu screen which
containsrange, scae, emissvity, ambient temperature, timeand

date.

With the Main Menu on the screen, the Menu key cyclesthearrow *
between Range, Scale, and Emissivity.

RANGE® 0
SCALE °C
EMS .50
AMBT 19
TIME  18:00
DATE  10-14
Range Temperaturerangeswith 0 beingthelowest and 6
MO-6,&A  beingthehighest. In manua mode, thereare seven
temperaturerangesfrom +10°C (50° F} to +500° C (900"
F) aboveambient. 1nauto mode, the rangeis salected
automeatically based on thetemperaturein thetarget at
the center of the screen.
Scale Cdsius, Fahrenheit, and View. In View modethereis
C,FV no targetand no temperature readout on thescreen.
Frameswill havetemperaturedata when printed.
Emissivity Theratio o radiationintensity from asurfaceto the
.01-100 radiation intensity at the samewavelengthfrom a

blackbody at the sametemperature.

5. With thearrow pointingto Range, usetheUpand Down keysto
cyclethrough the temperatureranges, or select Auto mode.

With thearrow pointing to Scade or Emissvity, usetheUpand
Down keysto cyclethrough theavailable selections.

6. Push the Shutter key to return to the scanning screen.

7. PushtheShutter buttonto freezetheimagein the viewer.
Theword SAVE? appearsabove the framenumber.

8. Review theimagetoensurethat it containsthedatayou want.

Press the Shutter button again. The frame number incrementsand
theimageissaved. If you don't want to savetheimage, pressthe
Menu button.

The DCI goesback to scanningand theimageis not saved to
memory. Thefrozen screen hasatime-outand if no actionistaken,
the DCI returnsto scanning.

After 30 frameshave been saved, the word Full appearson the
screen. You can continueto scan, but you can not saveframes.
Before you can save additional frames, you must download the
framesto a PC and reset the framecounter. Refer to the sectionon
FrameGrabber for moreinformation.

Digital Conversionimager User's Guide
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Selecting Ranges

When you sdlect the Auto mode, the DCI usesthe appropriate rangefor
correct temperature cal cul ationsbased on the sourceinside the target
aread the scanning screen. Toselectoned the seven ranges(0 - 6),
movethe arrow with the Menu key until it points to Range. Then usethe
Up and Down keysto select the temperatureranged the areayou want
to scan.

Selecting Scale

Select C for Celsiustemperature readout, Ffor Fahrenheit temperature
readout, or V for View mode which removesthetemperature readout
from the scanning screen.

Selecting Emissivity

Select the emissivity reading that isappropriatefor the material you are
looking at. Refer to Appendix A for emissivity readingsfor common
materials.

Adjusting Brightness and Contrast

When you push the Brightnessor Contrast button in the scanning screen,
ascaleappearsaong thetop d the viewer withaBto indicate
Brightnessor a C to indicate Contrast. With the scaleat thetop of the
screen, use the Brightness/Up and Contrast/Down keysto adjust the
scale. Asyou pressthe buttonsasmall indicator movesacrossthe scale.

To return to scanning, pressthe Shutter key. The Brightnessand Contrast
screenshave time-outs, and if no actionistaken, the DCI returnsto
scanning.

Digital Conversion Imager User's Guide
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Batteries

When the battery (Batt) indicator appearsin thelower right comer of the
screen, the batteriesare nearingtheend o their useful charge. The DCI
will continueto operate, however the rechargeabl ebatteriesshould be
replaced soon.

Replacing discharged batteries
1. Set theON/QFF switch to OFF.

2. PlacetheDCI onitstop, upsidedown.
3. Removethecoverson the batterycompartments.

Access to rechargeable batteries

/

4. Carefully remove the batteriesand disconnect them.

Connectafully charged set of batteriesand carefullylower them into
the battery compartments.

Replace the battery covers.
7. Chargethedischargedbatteriesovernight (12-14 hours maximum).
Do not overcharge the batteries.

o))

Shut down

Attheend d operationsor when the picturebeginsto fade, shut down
the DCI. When the picturebeginsto fade, itindicatesthat theargon
cylinder isnearingempty. Do not alow theargon cylinder to become
completely empty. This permitsair and moistureto enter thecylinder
which can damage thecryostat.

1 Turn the ON/OFF switch OFF.

2. Shutoff thegassupply by turning thevaveknob clockwiseuntil the
valveisfirmly seated.

Ensure that the gassupply isshut off completely beforestoringthe
unit.

Digital Conversion Imager User's Gulde
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FrameGrabber

FrameGrabberisthe program that r uns on your PC. Use FrameGrabber
to set the timeand date for the DCI, and to upload, print, and view the
frames captured with the DCI.

Connect the DCI to the PC

NOTE: Thestepsin thefollowing procedure must be performed in
numerical order. Do not plug the AC adapter plug intoa wall outlet
until the ptug on thewall transformer cableisinserted into the
connector on theDCI/PC serial cable. Failureto follow these
instructions could causetheconnectorsto arc and cause personal
injury and/or damage your equipment.

Q

X
On/Off
connector
forcable
from PC

Ensurethat the DCI ON /OFF switchisset to OFF.

2. Connect theseria cablebetween the DCI cableconnector and the
COM1 or COM2 port on the back of the PC.

AC adapter
cable
.= g
DCI/PC serial cable J To DCI
25pinD
connector
to PC

3. Inserttheplugat theend o the AC adapter cableinto theconnector
on the DCI/PC serial cable.

4. Plug the ACadapter plugintoawall outlet.

Power i sautomatically supplied to the DCI. You do not need to
switchon the DCl ON/OFF switch.

Do not turn on theargon gascylinder.
5. AttheDCI initializationscreen, pressany key.

You must beat theview screend theDCI to download theframesor
set the DCI timeand date. '\

e

Digital Conversion Imager Us’'s Guide
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Start FrameGrabber

Turn on the PC and gart the FrameGrabber program.
TheMain Menulookslikethis.

DCI FrameGrabber - U8, 19
Copyright - Uestern Sensor
Hayden, Idaho

DCI Setup
EXIT FrameGrabber

Digital Conversion Imager User's Guide 11
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DCI Setup

Use the DCI Setup functionsto set thetimeand date on the DCI and to
setup the COM port. You may need to set thetimeand date thefirst
timeyou usethe DCI. A backup battery will keep the timeand date
current after that.

When you select the COM port, the communi cationssettingson the PC
suchasbaud rateand parity areset automatically tomatchtheDCI. You
may haveto re-sdlect the COM port if you've used that port onyou PC
foramodem or printer sincethelast timeyou downloaded files.

1 Usethecursor (arrow)keysto movethe highlight on the menu to
DCI Setup.

2. PressEnter to select DCI Setup. The Setup Menu lookslikethis.

DLl FrameGrabber - UB. 19
Copyright - UWestern Sensor
Hayden, Idaho

Select Comm Port 1
Select Conm Port £
Return to DCI Setup Henu

4. Sdect theappropriate Com port.
5. Returnto the Setup Menu and set the date and thetime.

Digital Converslon Imager User's Gulde 12
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Reset DCI Frame Count

Before you reset the DCI frame, ensure that you have uploaded the
framesfrom the DCI to the PC that you want to save. Resetting theframe
count setstheframenumber back to 1. Theframesarestill there,
however, when you save a new framein that dot number, it overwrites
theexistingframe.

1. Connect theserial cablebetween O
the DCI cableconnector and the

COM1 or COM2 port on the
back of the PC.

2 Turn the Power button on the |
DCI to ON. Do not turnon the ‘ ' X
argon gascylinder. On/Off
3 AttheDClinitialization screen, o %Qr&g%?éor

pressany key. ol 7 ol fromPC

You must beat theview screén d the DCI to download theframesor
set the DCI timeand date.

4. Turn onthePC and start theFrameGrabber program.
TheMam Menu Iooksllkethls

ICI FrameGrabber -
Copyr 15ht - Uestern

gdp1 Idaho

5. Usethecursor (arrow) keysto movethe highlight on the menu to
DCT Setup.

6. PressEntertosdect DCI Setup. TheSetup Menu lookslikethis.

Digltal Converslonimager User's Gulde ' 13
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7. PressEntea with thehighlight on the Resat DCI Frame Count.

Contrast Menu

Down/
Braghtness Shutter

OO OO

8. GototheDCIand presstheShutter key.
The DCI promptsSAVE?.

9. PresstheDCl Menukey.
Theframecount rollsbadk to 01.

Digital Conversion imager User's Guide
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Uploading FramesFr omthe B0 tothe PC

When aframeis uploaded fromthe DCI toa PC, it isstored in the PC's
memory. If power to your PCisinterrupted, or if you leave the
FrameGrabber program, theframestored in memoryislost.

You can print or view a stored frame, or you can saveit to disk. When
theframeisstored todisk, theimageissaved asa . TIFF fileand the
ambient temperature, time, date, frame number, and target temperature
aresaved to adatafilewith a . HDR extensionor filetype.

Onceframesare saved to disk, they must berecaled fromdisk and
placed back in memory beforethey can be viewed or printed with
FrameGrabber.

Copyright -
Hayden, a

1. Sdect Frame Functionsfrom the Main Menu.
TheFrame FunctionsMenu lookslike this.

2. Sdect Upload Frame From DCI.

3. Enter theframe number o theimageyou want to upload to the PC,
and then pressEnter.

Digital Conversion Imager User's Guide 15
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- uB.19
Copyright - Uestern Sensor
Hayden, Tdaho

4. PressEnterinstead d typingaframenumber to return to the Frame
Function Menu.

5. Sdect BrowseStore Framesto print or view aframe, or to savea
frameto disk or recdl aframefromdisk.

To print theimagefileson alaser printer, thelaser printer must be
PCL5™ compatible.

To primt celer Mages T Must heve & Mpssoe e WSl
g Cowpakole:

Digital Conversion imager User's Guide 16
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After viewingaframe, pressany key to return to the BrowseStored
Framemenu.

The DI holdsup to 30frames. When the framesare uploaded and
saved to disk, theimagedataissaved infilesnamed FRAME1.TIF
through FRAME3(.TIF. Thetimeand temperaturedata associatedwith
each frameissaved asFRAME1.HDR through FRAME30.HDR. When
thesefilesare saved todisk on the PC, make surethat you copy themto
another directory or to another floppy disk beforeyou savefilestodisk
again.

Notice: If you savetheimageand header data to adirectory with
existingframedata, the new fileswill replacetheexistingoneswith the
same name.

Digital Conversion Imager User's Gulde 17
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Haskel Booster Pump

Refilling a cylinder with the Haskel booster pump

TheHaskel booster pump refilling system is themost commonly used
system to refill argon gascylinders. Check with Western Sensor before
using another t ype of pump.

1.

o

10.

11.

Check the gassupply inan argon cylinder by opening thevalve
dightly and listen for hissing (escapinggas).
Thehissingmeansthat thecylinder isrefillable. If thereisno
hissing, the cylinder needsevacuation. Send it to Western Sensor.
Placetheempty argon cylinder in thewhite holder.

Thread the pressureline nut into theargoncylinder. Hand tighten
thenut, but allow it to be looseto enableargon gasto escapeduring
thebleeding sequence.

To bleed the high-pressureline, open thesourcetank valvedowly
and allow a small amount o gasto escapefor 2 to 3 seconds.
Closethein-linesilver valve (from the sourcet ank to theargon
cylinder) if the pumpisso equipped.

Firmly tighten the argon cylinder nut on the pressurelineusinga
9116-inch wrench for gyrolok-type vave; a5/8-inch wrenchfor the
O-ring type.

Turn the pump ON/OFF switchto ON.

Open thein-linedlver vaveif the pumpisso equipped.

Open theempty argon cylinder valve.

Usinga5/8-inch wrench, carefully tighten the packing nut under the
handleon theargon cylinder vave.

Using a3/8-inch wrench, tightentheacomnut on topd theargon
cylinder valve handle.

During thistime, the pump runsto 5,04 ps (cylinder full mark).
With afull Sourcetank (2,40( psi), thistakes3to 5 minutes. Refill
takeslonger asthe source pressure drops.

Digital Conversion Imager User's Guide 18
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Removing a cylinder from the Haskel booster pump ____

1
2
3

0.

Closetheargon cylinder valveon thefilled cylinder.
Turm the ON/OFF switchon the pump to OFF.

Closethein-linesilver valve(if pumpisso equipped.), or dosethe
sourcetank valve.

Using a%/16-inch wrench for agyrolok-type valveand a518-inch
wrenchfor an O-ring type vave, loosen the nut on the high-pressure
line. (Somegaswill escape.)

Unthread the pressurelinenut, freeing thefilled argon cylinder from
the high-pressureline.

Mark theargon cylinder with a sticker showing 5,000 ps and the
date.

Removethefilled cylinder from thewhite holder.

Screw the protectivecap on the valvefitting threads to prevent
damage.

When dl cylinder refillingiscomplete, insert the protectiveplugin
the pump high-pressurelineto prevent contamination.

10. Closethe sourcetank value whenyou havefinished.

Digital Conversion Imager User's Guide 19
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Appendix A Emissivity Settings

Temperature | Approximate
Material (DegreesC) Emissivity

Aluminum

Commercial Sheet 100 .09
Anodized Sheet 100 55
Heavily Oxidized 100 21

I ncreasewith temperature 100-500 21-31
Asbestos

Board 25 %
Paper 25 eV
Asphalt

Pavement 25 .93
Brass

Polished 100 61
Oxidized 100 61
Constant with temperature 100-500 .61 -.61
Brick
_Red rough 25 3
Carbon

Lampblack 25 95
Graphite 100 76
Plate, rough 100 77
Decreasedightly with temperature 100-500 77=.72
Cloth

Cotton 25 75
Sk 25 76
Concrete

Rough 25 A
Copper

Polished 100 .05
Heavily oxidized 25 .78
Molten 1000 16
Glass

Smooth 25 .94
Convex D 100 .80
Nonex 100 .82
Gravel 25 30
Gypsum 25 90
Iron

Polished 100 .05
Rusted 25 .65
Molten 1325 .28
Castiron polished 100 21
Castiron oxidized 100 .95
Lead

Pure polished 25 .06
Gray oxidized 25 .28
Oxidized 100 .63
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Temperature | Approximate

Material (DegreesC) Emissivity
Marble 25 .70
Smooth 25 93
Polished
Paints
All kinds 25 .90 - .96
Lacauers 25 .88
Varnish 25 .93
Plaser 25 91
Paper 25 92 - .94
Quartz 25 .93
Rubber
Hard black 25 R
Soft gray 25 86
Sand 25 .76
Silver
Polished 100 .05
Skin
Human 32 .98
Soil
Dry 25 92
Wet 25 .95
Sted
Polished 100 .08
Oxidized 25 8
Stainless 100 15
Tin 100 .07
Water
Boiling 100 96
Drinking 25 95
lce -10 96
Snow -10 .85
Wood
Oak 25 .90
Beech 25 91
Spruce 25 .89
Plywoods 25 8-9
Sawdust 25 .75
Zinc
Galvanized 100 21
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