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UILT-C(P)...·
• IiDR conductivity sensorin-line tester
• Measuresfill percentageofArgon"
• Gas sensor. meter for visual display or fill percentage
• One-holeor Two~lJ.oletestingoption
• Computercontrol
• Optional printer
• Complete with filling Iance.sriiffler, bottle regulator, and hoses
• Designed and manufactured.inNorth America, serviced worldwide

*Contaet FDR DeSignforKryptonorXenon capability

Forafree guide to gasjilling,pleasewriteorcall.
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FDFlrJesign;:/nc.
30312thAvenue South
. Buffalo, MN55313

763"682-60El6 .
763-682-6197 (fax)
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WWWJdrdesign.com
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The formula.;. -,' '

",3rhe;hellli:,oft:b.e'ILT~c(j:>}-is;theFI>R,' .. ",', '
.,~'.~: .:.icorrductiv.ity.;senSor;;wmclLiSdesiiI!.ed1lIld ..

, ,builtbyFDRDesiiI!., Inc, "

,'idNith:an:oxygei1s~le.i~ster,¥()ureadthe>
oxygen,coIltentJUlcl;multiplyto-obtainthe ,

-". -: ." :::argou;£lLpercentage:'{See'drawingbelovv) -.

100 -(Oxygen x 4; 78)= Fill Percentage
(Assumes that the oxygen content in air is 20;9%)

TheFDR conductivity sensor measures the conductivity of the fill gas in the'
window directly, notby calculations. "

100-(02 x 4.78) = fill%

. '.'.;

-h',_,., ,'" c.,.,. "

87.11%
2~5Q% 02.

- . - '.
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Display Meter

.•-:On the FDRILT-C, the display
.meter.Iocated onthe frontpanel of
themachine, !ihowsthl:lpercentage

..oof.theii11.gasiIIUllediately.,after
":; ;filling~;;A.n:o:pti°Ilalprlntet.wilL

.' .. :;;;;;print:theaetuaI,1>er.centage;that.the.
. displayisshOwing. .

. .Once.andnsulatingglass unit is
.filled,;theJil1:glllldiffuses itself .

:equalIy,intotheIG.cavity. The gas Printer
.•.•. .:.;;tries'to,escape,:via'anypath'~up,"eOi>ti6nal)·;T

dowti,or sideways ·..i...due tothe
differences.in the concentration of
fill gas Inside ofthe IG and the, ,.'" "
normal "air" surroundingit.: Ifan IGhas a 50%collcentrationof lifgon it is 50% .
.everywhere in the cavity.Itis notin a layer Withci10o.%.ar-gon.on,the<b()ttolThha1f.~
ofthe IG andair on thetop half. .

~ . .,',' . . .

:';C,;·:.·.·;,.~:·;;":"l",''?;It:takes;a-;periorl ,0ftime-foLi'l:he·.gas-inrtlldG:±ti.£ompletely;hc)1nogeniZe.:Thegaa.:
t. '.., .:.. ,:··nas:to;getinto,the:spacer:and the desiccant; andithas;to balanceitself in the IG.

. ;;;: ·;•.i' .•.::This;may.takermywhere-fromweekSto rnonths.to.achieve. "

' .. ;; ·.·/."~;;·:,Thetprinciple.'behind'ithe;ILa:,,Cdesign.is·that:weiCir.eulate:thegasintheIG. The
"j:" ·--=/'·"-':":.;&1.·=rme'f;as,is;pulledifromIDltlmeturneMo;t1Ie;I£t.llJnitwiterdtisrpassernover.the'·o,", '..
;c:",; '. "";":,;;*;;zk~nductivity;sensor;~:This;forces:theJhomogeIliHlti0llipr.qcess;;;I-qg;no'F:eompletely
;;; .. ';.; .;::; :.;r;,,;,o;;,·;-momogooized?-a&1:he.gas;still:has;toworkdnto:the-rlesiccant#IDwever;;itdoes;.give

us a snapshot ofthe unit hnmediately-aftef filling. ,;... . .. , ..

. -, '~-" _.__.._,~
" ~.
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Setup

"; :::On:the'back~oftheILT~Cjs,a.power cord:and:along;:hard;~clear.poly;gas:supply

. 2hose.',Thereis:also'.asoftpolyllOsethatis .meant'tccremainamconnected.

Step 1 -Power "', ';, " " "
, ,,',',:,,'f'.'Plugthe;powercord.intoa:standard:12oVACoutlet.':.The.i.:

"fullloadofthe!machineis:v:elysmall __ lessthang "
amps.

Step2-Gas"" " '
Connect thehard, clear poly hose to the gas bottle
regulator. It is not necessary to use a separate bottle of
gas for the ILT-C.You can simply place a tee into the
line of your existing gas supply hose and attach the ILT-C to that tee.

, ,

Slept

. The supply gas .pressure should be set to
:..approximately.gol'Sl.On the backof the machine .
.is.afactory-set.regulator, which directlycontrols,. .;

.::'theinternal'flowofthe.gas..This .regulator.should.. ,"
not be adjusted.

Step 3-Hoses
On the front ofthe machine are two hose fittings.
Connect the RED soft hose to the upper fitting
marked "IN" and the BLUEsoft hose to the lower
fitting marked "OUT".The end ofthe red hose
with the white filter connects to the bulkhead on
the face of the machine. ' Step 3

Red = In = Suction = Sensor
Blue = Out = Blows = Return
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Step 4 - Lances, l-hole
Ifyou are using the t-hole method to test your IG units, connectthe other end of
the red and blue hoses to the clamp assembly. 'Theblue hose goes on the fitting
on the back, and.the redhosegoes on thefitting.onthe side.

Red hose

Step 4 - Lances, 2-hole
·..;-;;If'youareusing-the:2chole-method-to test your IG'llnits,~onnecttheother end of

the.red and blue hoses to the individual lances .

. Step4,2-~ole .
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Calibration

.The,calibrationbuttoniKindependentandis not-connected to
. -the electronics of thesensor.:The calibration buttonturnson
',:aYalvethatsimply,allows:the:supplygas:to'flowout:ofthe' ," '

,',' /"calibrationfitting,atafued:rate;iWhenyou press the
,', C',.: ';.calibration.button;.thebuttonlightis:illuminated:an&the.gasj,.

:flows:<Whemyompress thebutton·a:second.time;thelighUs':!
',' ;turned·offand:the,gas·flowstops;·Rememberthatthegas:will,o

,,' ,,,,,"flowlas!long'as·1:hebutton:rerriains·illiIminated;'Howeverpif':",....,"
there is asafety feature that turns offthe valve and button'
light afterfiveminutes. '

It is important thatduring calibration and normal operation ofthe ILT-C all
ho~esandlancesare in good condition and not restricted, pinched.damaged, or
placed in an IG unit.

CalibratiollStagel"- Air calibration

Step s.
,:",-Have.the-clamp••assembly(or lances)hanginginnee:air{not,placed in.the

, calibration port).

Step 2
Press the Pump button to start the circulation pump rnnning.

Step 1
'Clamp or Ianees'In.free.air

Step 2

Press Pump button
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Calibration Stage 2 - Gas calibration

Step 1 o1~hole method
Seattheclampoassemblyfirmlyin the calibration port.

Stept

Step '1'o2-holemethod
',..,', '..~i""Seatthe;Reddance'C"1N'¥.firmlyjmthe~ca1ibratioll'iport!a'hci.Bluela:nce'('~OUT")

cansimply hang in free air.

Stept
Lance inCalibra:ticm- pgrt, a-hole

Red hose
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Step 3
Usingadigital multi-meter, measure the DCvoltage between the "com" - 24VDC
common - (black probe) and the test tab (red probe). It may be necessary to

",adjusfyour,meter.to.a.more.sensitive.scale (2oDDm)"asiliem.easureiLvoltage will
beverylow.

""":';';"'j.::.Afteria]JproximatelYj:!lIninutes,~the.Pumpilight.willbegiIbilashing_Observeifthe
" .,,' "",>2:i:t,digital:multbmetersoltagemasiStabilized;dfithas;.:adjusttheZeropotentiometer

",,0,:·"untilthe;digitalmulti~meter:reads,o.ooVDC;IJ'-the.voltage,has not yet
"'::"3::z:stabilized~ait;Untilit'has,'beforeadjustingtheZeropotentiometer. ,

, "·"'Pressthe'Pumpblittonto 'Stopthe pump;

Sfep3 "" ..". ", "
AdjuSt the Zero potentiometer

Zero potentiometer
Red probe

Press Pump button
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. . Step 3
Press.C·

Step 3
.:.~ ::::",dh-ess:the::Calibratiorrbuttons:to:startthe. calibration

:supply gas flow.

Step 2
Press the Pump button to start the circulation pump
running.

Step 4
. ··-,,···,,",~Usinga-digital-rrmlti-meter, measure the 'DC

voltage between the 24VDC common (black
probe) and the Output (red probe).

After approximately 2 minutes, the Pump light
will begin flashing. Observe if the digital multi- .
meter voltage has stabilized. If it has,adjustthe

.' '. . Gain potentiometeruntil the.digitalmulti~meter..reads4.90YDC;Ifthe.voltage
h .· ...L ••s.; ...._. .... '. .:•. h·" ". '., :~A': ...• • • .' h •

:.',:'::7"':'-"':;:- us:not-:yet'~tl.Wl;~eu,.·,watt-:un.til·lt, .us,·befor.e'.......".usttng·.t -eGain>,
potentiometer. .

':,'.'':::::, '-;Press.the:Pump;button;toostop:the-prrmp:-:After:thelpnmwb'as.stopped;press the...
. ·.;':""LCalibration:button:to.stop,the:flo\\wftb,e:,calibratiomgas.·.

Step 4 ". '-'J
_·····""Adjustthe:Gain~·"""­

·potentiom:e.:e:r -'-"~;

Black probe

Gain potentiomete'

Redprobe

PressPump
button .

Press
Calib:ration
.button
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Once the ILT-Cis calibrated, the supply gas does not need to remain connected to
the machine. However, if you wish to recalibrate or purge the machine from time
to time, the supply gas does need to remain connected.

c"'c'''l.;:Aftencalibration;cthelclamp'assembly:or1ances'should,be:placed·in'the:'Providedc;.
. ", ,,,'c," ,·.hoses'untilthe:op,eratoris::readytotestthefustIG-,unit;i;Failureto:doso'may

.. ,-.'::,,,,,causethe,ILT-::C)to:di!ute:the:readings'ofthe::firsttesteddGbyallowing air from
'the:hosestocontaminate thefill gas.

c"",: ,ItyoU'wishtoyerify,theJLT-C's.calibration·at:fi111evels.otherthan~o0%, connect '
<:»: ";"'.'bottles,ofknowmgasto,the?gas:supply:hose-andwerifyzhatthe lLT-Cis correctly
:, 'c"" : f,'calibrated:c(::ontact~FE)R,for:information-on'Wheretor0btain:calibration'gases::-e

.Clamp-or.lances
insuppliedhoses '.
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Operation

:TThe'ILT,-e;comes:'complete"'Witha'dampfor:testing,JGscusin:g:the;~-hole.method .
..:cllnd,withlancesJorJestingIGsnsing the2"holemethod:lfyourIGwas.filledwith
••",twoholes;,yoUccan:eithekuse,the2"holelancesorplugthe,top,(sniffler) hole

"::'usingyournormal:-phtgmethodandtherrusethel-holemethodon'the remaining
cgasfilling hole.•Either,waY,the.accuracy ofthe ILT-C isthesame.

. ' .

,:Itisimportant\thatthere'aremo.airgapsbetween'thelancesandthefilling hole .
•....• c" ··',·r ""·"·"TIlesilicone'seal'around,the'Clamp'assemblyclancesns,meant<to'provide a tight

seal, ensuring that none of the fill gas is lostduringtesting. Also, the.z-hole
lances are tapered so that they can be seatedfirmly.intc'the gasfillingholes.

The length oftimerequiredtotestanlGwllldependon'the size of the unit. The
pump circulates the gasat approximately 6 liters perminute.

Gas Purge
Itis important that at the start' of each shift or
after a long period ofinactivity, the operator run
a purge cycleto ensure the hoses contain 100% of

-rthe fill gas; Failure to dosomay cause the ILT-C
':to 'dilute thereadings of the first tested lG by
,,;allowingaidrom the hoses to contaminate the fill .

gas.

This purge can be accomplished by repeating the
Gas Calibrationstage.of calibration. However,it
is not necessaryto use the multi-meter. Simply
allow the display meter to reach .
approximately 100% before shutting off
the pump and then shutting off the
calibration gas. After purging, the clamp
assembly or lances should be placed in
the provided hoses until the operator is
ready to test the first IGunit.

The clamp assembly or lances should
now be placedin the providedsealed
hoses until the operator is ready to test
thefirst IGunit,

Clamp or lances
insuppliedhoses

.. }.,.~
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Testing an IG

Step 1 • t-hole testing
•. :.·:Insertthe:clamp.assembly.into.the..existinggasiilling:hole;::making:surethaL:

. there isatightsealbetween the lance andthe hole.

. il"hole .;
testing

.. Tightseal

Step 1 • e-hole testing
. :"".':'dnSertthe:reddanc~jnto,thesnifflef,'hole(top)"andinsertrthebluelance into the

." . ".' .:;':c:21J:filling"hole:(bottom),'imaking·sure:that,therds:a'tightseahbetweerr.theJancesand.. . ', c:
.theholes.

a-hole
testing

.Blue hose
in bottom
hole

ILT-C(P) Manual - #11671 - Rev. 1.0 «June, 2004 - Page 13 of17



Step 2 ...•• .. '. .• . . Step 2
TumontheclrqIation puml?by pressmg the ~ump Pr~ss"J>JJ,IIlP]'Utton

c"button.J}he£eading.oILthe"dlsplaymetermay mcrease.,"_,~",,,_ ' "
.andthen.rapidlylower before stabilizing.

steps .
,:',',.';;:After:,the:readings :on,the:displaycmeterhave.stabilized
"::-.{thisamountoftime:wilLvary.dependingonthe size of. .' ',','
, , 'the IG); note the gas fill percentage onthe Display

'"",,":"""·""Meter"If,'your:-ILT-(}isequipped-with-the-optional.printerryou-canialso.printout
the fill percentage by pressing thePrintbuttonforapproximatelylsecond. There

, is also a paperfeed button located beneath the.printernshouldyouwislrto.vc.
advance the paper after printing.

Step 3

Paper feed hutto
(optional)
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Step 4
Press the Pump button to stop the circulating pump.

Step 5 e t-hole testing
··.·.Onceyou have.recorded the fill percentage, remove the

....c1amp:.assembly.,and.plug.orseal the gasfi11ing hole' .
.. 'using'y-ournormal:pluggingorsealingmethod; Place

.... the clamp assembly Iancesintotheprovidedhose to'
retain the gas purge in the hoses.

Step 5 e2-hole testing . .
'.Once you have recorded thefillpercentage,firstremovethe redihoseand.plugror
.seal the top hole.Then remove the blue hose;ambplug:or;geak.the'bottom'hol~' -:.
using your normal plugging or sealing method; Place the red and blue lances into
the provided hose to retain the gas purge in the hoses.

Clamp or lances
in supplied hoses

It maybe easier for the operator to recordtest readings ona drawing of a blank
Display Meter rather than a written log.' We have attached an example below and
in the drawings section of this manual.

lLT-C(P) Manual. #11671 • Rev. 1.0 • June, 2004 • Page 15 of17



Optional Printer

,,~Theprinter,datawinlooklike this...

095.4% Argon

14:49:27 [6] SN4500-0.9

862

What it means '

14:49:27

The hour:minute:second from the real time
clock in the PLC. In this example the time is

, 2:49 PM. The time is set atFDR and cannot
.be changed by the customer. Its primary

" "";.purposejst6give,you,a;unique,time,stamp,, ...,,,
"w' ,,' 'to associatewith the .reading, muchlike a '

.serial number.

[6l

',·:r.The'dayoftheweek;anumberbetween 1
.. ': :",,::,;~.,: :__:~,r:Jt:.;"and:7;;;Monday:is'Q,and;Sunday;:is"7;·!In,this:example,the:day'js$aturday":,,,

SN4500-0.9

The serial number of the machine and the version ofthePLC software. 'In this
example, the machine has a serial number of4500, and the PLCis loaded
with version 0.9 ofthe software.

095.4% Argon

The fill percentage and type of gas contained in the IG. In this example, the
window contains 95-4% argon. Ifyour ILT-C was set up for a different gas, the
gas will be listed here.

862

A number that.represents what the conductivity sensor is sending to the PLC.
It is there as a trouble-shooting aid and serves no purpose for the user.
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Summary

r; .::':.: :The:.purpose·ofthe;ILT"c'ismotto'.eliminate:a'quality~'COnttoLgasTetentiontest'..,:.
< ,,:::·!beforeand:after,.accelerated:aging,:asthosetestsare:a19ood.·assurance:that:the::.:.·.:

.... : .•:.'j .·:;';·.:co:v:er,alLIGjsxetaining:gas>iIT'helLT,..C'givesY0U:aIl.Oinstantmanufacturingcheck
that the gas filling operation was successful.

. .0_. ., ., ·,';• ..xt is.also interesting to'experimentwith,theILT"Gto see-how-long ittakes,forthe
". . ."', gas.toleakoutofanIG If.youdomot.plug the.holes.rightaway.JfheIl.T-Ccan

.. , ,.,-t-v:•• '.,C"""'?"'f'o.!also'be'usedto<determlrre'ifdifferentlances 'give'better:cfill1iereentages indess::.,;,;';,.",­
time, thus conserving gas.

The ILT-C is partof the In-Line Tester family of machines manufactured byFDR
Design. The"C~ stands for the FDR conductivity sensor thatis used in the
machine.·Ifyour machinehas the optional printer; itds:ca:lledaThILT~CP';·';'::C':';'i'c.:

The original members ofthe ILT family are the SS-ILTand theDS-ILT;TheSS"'
..... '." .).·,::HLT,useda'singleoxygencell,to.test;theamount.ofxlxygen:present.in.the.window.

··.The leveJ,ofoxygenwasthen,usedto calculate.theamount.ofargon.in.the.Kl.The
....;:,~:DS-ILT:contained;the:.oxygen.:cen :and:an.F.DReonductivity:sensor.Ithad:a :.

... :::.:'.:,·;"printer"thatcouldlogidata;tThis'data,coulffithen·bed:ransferredto·apersonali.. "
'" .::c'f:::7computerj:The:,optipnahprinter..on.the;ILT£Pccanprint;.:butitcannot]og,data ,.

". :·:,:,·:L,,·,·For:.altoftheITL'Ts;.the::key,to::accuracyds·the.calibratiomgas,thatisillsed.:By./1.: ',..: ..

, ".,. ." .".7'·J:"i~,periodically:checking:the:ILTcagainstthe;:calibration:gas;cyou:;cantbeassured:that··.>:.·.

'good fills levels are being obtained.
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Pump button _

Display meter --'------i

Sensor "IN" red soft hose """'""

Output "OUT" blue soft hose ___

Calibration board

calibration gas vent
no connection

Clear poly hose for supplygas
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Drawi ng 11670
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ILT-C Air calibration
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Step 2

ILT-C Setup Calibration
Stage 1 Air

Blue hose (OUT)

Red hose (IN)

Step 1
l-hol.eClamp in.Jree air

2-hole Lances in free air

---...Stage 1 Air
Stage 2 Argon
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Step 3
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gas button
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ILT-C Setup Calibration
Stage 2 Argon

Step 2

Tight seal
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Step 1
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Stage 1 Air
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Drawing 11670
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Calibration Gas Readings
Model: ._":,,,_-,-__ Serial Number: ....; -'- Job Number: _

} .;
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