Wl Lk i gm jfﬂ,.? fumgﬁ

: FIR Des:gn Inc.

o 303 12th Avenue South 763 682 6096 rsales@fdrdesgn com
: Buffalo MN 55313 o763 682 6197 (fax) ‘ wwwfdrdemgn com

3 ILT;C(P) M dﬁﬁdli.L-'" ;:{11'6;‘7'17'- Reu. 1.Q . June,- 20_04 -_Page 10f17



4 World,l.eadersan Gas t'E111mg ’I‘echnology

WWW fdrdeswgn .Com
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FDR conductlvxty SEnsor m—lme tester .
- Measures fill percentage of Argon*

‘Gas sensor meter for visual display of fill percentage

‘One-hole or' Two-hole testmg opnon

‘Computer control

-Optional printer '

Complete with filling lance;. smffler, bottle reg\ﬂator and hoses -
' Des:gned and manufactured in North America; serviced worldwide
_ . '. *C'ontact FDR Design for Krypton or Xerion capability

e & a0

Forf a ﬁ-eé guide to gas-ﬁllzng,- please u_mte:or call.
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' Gas Sensor

Theheart‘o, .the ILT—C(P) 1s*the F DR
' u-aCOIld]lCtlﬂtYSBIlSOI‘,Mthh,IS de31gned ,and'.-.- .
buﬂt by FDR De31gn, Inc. ‘

MWJth an: oxygen style,tester you read the g
oxygen:content.and' multiply to-obtain the .
sargon ﬁll percem;age. (See drawmg below)

'i‘he formu]a...

100 - (Oxygen P 4 78) Flll Percentage
(Assumes that the oxygen content in. alr 1s 20 99)

The FDR conductmty Sensor measures the conductmty of the ﬁ]} gas in the -
7 mndow dlrectly, not by calculatlons '

Argonmalrom IrtersO'I

- ‘:Oxygemna:roz%-litersz 1% A% O-lelrterof'aar 10%

100-(02 x 4.78) = fill%

CB7.11%
2.50% 02
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" Display Meter

_ On the FDR ILT—C the display
* meter, located on the front panel of
‘the machme, shows the percentage
) theﬁ]l gas. mmedlately after

HL : ’Optl nal: prm:terwﬂl

. .+Once, anmsu]ahng glass umt is
filled; the fill: gas diffuses itself R

.- <equally.into the 1G cavity. The gas Prmter

- {Tiesto:escape:vias anypath-— P, (Optlonal)

down, or sideways — due to the

. differences in the concentration of

fill gasinside of the IG and the

normal “air” surrounding it. If an. IG has a 50% concentrahon of argon itis 50% :

.everywhere in the cavity. It is notina layer W,ltlmoo‘%,,argcms‘on~the==beottom&:talfde
ofthe IG andau'onthe top half . L

”It:takes=a‘penod*offhme*fon:the gas~1n*the_IG*:to completely:homogemze “Thegas: -
<-has:tosget.into.the:spacer:and thedesiccant; and:ithasto: balance itselfin the IG
ThJs maytake*anywhere from: weeks to months to: ach:leve

S a’Ifhe ?mmpie behind:ithe JLT-C desugn is: thatwezcmculate the gasinthe 1G.The

: daomogemzed mas:the:gasstillhastowork: mtoﬂhe‘desmcan
‘usa snapshot of the umt 1mmed1ately after ﬁ]}mg
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Setup

.:Ontheback.of the ILT-Cis apower cord'and-a 1ong, hard, cleaz"poly gas. supply
-zhose.: There is: also 2 soﬂ: polyhose that is meant to remain: unconnected

Step1—.Power i
Plug the.power; cord 1nto ar standard 120VAcaout1et. Th X

-+ full loadof: the machme is Very small —less tha.n 5.
amps. . | . : 7

_ -Step i

Stepz—Gas L Lo
Connect the hard, 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 aftach the ILT-C to that tee.

- - The supply gas pressure should be set to
: -:_.appm)dmately.-soPSI.':On the back of the machine.
. .is a factory-set regulator, which directly controls. .
.. rtheinternal:flow of the gas This: regulator should

not be adjusted.

Step 3— Hoses , ' R

On the front of the machme are e two hose ﬁttmgs.,_
Connect the RED soft hose to the upper fitting -
marked “IN” and the BLUE soft hose to the lower _
fitting marked “OUT”. The end of the red hose "+
with the white filter connects to the bulkhead on
the face of the machipe. -~ -~ -~~~ .. . - Step3

Red = In = Sucti:on.f Semsor . B ed hose

Blue hose
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Step 4 — Lances, 1-hole
‘If you are using the 1-hole method to test your IG units, connect the other end of

the red and blue hoses to the clamp assembly. The blue hose goes on the fitting
. on.the back; and the red hose goes on the fitting on the side.

Blue hose S ' -~ Redhose

Step 4— Lances, 2-hole

- Ifyou-areusing the:2-hole method:to test your IG. umts,—connect the other end of
: the red and blue hoses to the individual lances.

. Sfepr4,'-2-h01e

Red hose
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Calibration @~ = Calibraton

= The calibration -button is independent and is not.connected to
.-~ “theelectronics of the sensor.  The.calibration button turns:on
+-uicavalve thatsimply.allows:the:supply gas:to flow-out:of the -
-calibration fitting at-a fixed-rate::\When you pressthe * =~
calibration: button,; thebutton lightisilluminated:andthe gas
flows.z:When:you: ;press the button‘a:second. time;thelight’
turned-off and:the.gas flow stops. Remember that the:gaswill .
flow:asdong-asthe-button remains-illuminated:However;+
there is a safety feature that tums off the valve and button -
light after five mmutes ' : :

It is 1mp0rtant that durmg cahbratlon and normal operatlon of the ILT-C all

hoses-and lances are in good condmon and not restncted pmched damaged or
placed in an IG umt ' _

_.cl:li?b#aﬁaﬁatswgéi:-;'Aifﬁ calibration

Step 1

+=n+Have the:clamp-assembly (or lances) hanging:in: free aJr (not placed in the
. calibration port).

Step 2 : ; o
Press the Pump button to start the c1rculat10n pump runmng

Step 2

Step 1 R
: Press. Pump b tton

e Clamp or 1a1ices in free air
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Calibration Stage 2 — Gas calibration

: :S't'ép' 1 91-'1&?1_(_)_'1&: method
. Seat the:clamp:assembly firmly in the calibration port.

ﬁSeat the Red 1ance (‘iIN”’) firmly:in:the: cahbranon ;port:: Th&Blue Iance (“OUT”)
‘can simply hang in free air.
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Step 3.

Using & dlgltal multl-meter measure the DC voltage between the “com” — 24VDC
common -~ (black probe) and the test tab (red probe). It may be necessary to

..adjust your. meter fo.a more sensitive scale (2000m}),.as the.measured:voltage will
be very 10W ‘

--Aftez:apprommately_z,mmutes,,the Pumpdightzwill begnrﬂashmg, Observeif the .
-digital:multi-metervoltagehas:stabilized : If ithas;adjust:the Zero potentiometer
«until thedigitalimulti-meter:reads.0.00VDC. If thevoltage has not yet

et ,-:.stabtltzed;'wmhmhl ithas: before adJusnng the Zero potentwmeter.

Press*the Pump button tostop the pump.

Step 3 : '
Ad_;ust the Zero potenhometer

Zero potentlor_neter . Red brelb"e .

FR Press Pump button

ILT-C(P) Manﬁaf « #11671 « Rev. 1.0 = June, 2004 » Page 8 of 17



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

Step 3
== Press;the:Calibrationbuttons:to: start the. cahbrahon
supply gas flow.

Step 4 _

+=Jsing:a-digital multismeter; 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, adjust the g

-~ : Gain potentiometer until the digital mult1—meterreads4 90VDC Ifthe voltage

worrhasmnotyet: stabthzed~ wmtuntzl it has beforemcbustmg the Gain.
potentwmeter. N SN

= 7Press. the Pumpbuitonio,stop Ih&pump After :the pnmphas ,stopped press the

Ad_] ust tbe GaJn
potentlometer

Black probe—" ..

Gain potentiomete

Red probé

Press Pump :
button '
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Once the ILT-C is calibrated, the supply gés 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.

wzAfterscalibrationgthe:clamprassembly: orzlances-tshouldzbe:placedzmfihefprmzided =
-hoses:until the:operatorisready totest the first IGamit:sFailureto:do.so: may - -
scausethe ILT:C:to:dilutethe readings:of the first tested:1G:by:allowing dir. from -
-:the’hosesto contaminate the fill gas.

. If.youwish toverify the ILT-C's cahbratlon at filllevels. other than.100%, connect. .
“bottles.of known:gas:to:the:gas:supply hose-andwverify-that:the JLT-Cis correctly ‘
s zealibrated:- €ontact-FDRAorinformation-on'whereto.obtain-calibration-gases=:> -~

~Clamporlances
. in supplied hoses
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Operation

= v TheILT-Ccomes:completewith: a:clamp for:testing IGs:using the:1:hole method
ﬁnd withlances for.testing IGsusing the 2-hole: method:If your:IG was filled with
.:two holes;you.caneitheruse the 2-holelances or plug the top:(sniffler) hole
o usmg;yournormal"plug*method and therruse the 1-holemethod onthe remaining
sogasdilling hole aEltherAway, the accuracy of the ILT—C 1s the same

= Itds: 1mportant~that there -arénozair: gaps between the lances and the ﬁ]hng hole
g wThe silicone’seal-around: theelamp assemblylancesas meantto provide a tight
‘seal, ensuring that none of the fill gas is lost during testing. Also, the 2-hole
lances are tapered so that they can be seated ﬁrmlymto the gas filling holes. -

The length of t1me requlred to test an IG wﬂl depend onthe size of the unit. The
pump c1rcu1ates the 8as, at apprommately 6 11ters per. mmute

Gas Purge '7 - o Ciam_p or lances
Ttis important that at the start of each shift or . -in supplied hoses

- after a long period of inactivity, the operator run.
.a‘purge cycle to.ensure the hoses contain 100% of
the fill gas. Failure to do'so may cause the ILT—
- to'dilute the readings of the first tested IG by -
“allowing air. from the heses to contamlnate the ﬁll

This purge can be accomphshed by repeatmg the
Gas Calibration stage of calibration. However, it
is not necessary to.use the multl—meter Slmply
allow the display meter to reach
approximately 100% before shuttmg off
the pump and then shuttmg offthe
calibration gas. After purging; the clamp ' [_
~ assembly or lances should be placed in-
the provided hoses until the. operator ig -
ready to test. the ﬁrst IG umt

- The clamp assembly or Iances should
‘now be placed in the prowded sealed
hoses until the operator is ready to test
the first IG umt R
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Testing an IG
Step 1 » 1-hole testing

--Insert-the.clamp.assembly into the existing gas fillinghole; makmgsure that.-.
“-there is a tight seal between the lance and the hole.

o

.. Step 1 + 2-hole testing ' ' :
Inserttherred:lance-into:the sniffler; hole (to;;),»and msert the b]ue lance into: the
ﬁllmgaholem(bottom);mahng Sure: that thereis: a~t1ght seal*between the. lances and.

.the holes. , S
| Red hose
ST in top hole
. test.ing-‘:

Tig_l.lt.seal

-Blue hose
, in bottom
hole
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Step 2 e A ST
Turn on the cu'cu}atlon pump by pressing the Pump Press Pump button
. ~button. ‘The.reading on the.display meter.may increase...... . e
: cand Ihen rapldly lower before stablhzmg -

Step 2-

Step 3 | |
- nAfterthe: readlngs onthe:; dlsplay meter have stabﬂlzed
: .~(this-amount:of time will vary depending on.the size of . .
--- the IG), note the gas fill percentage on the Display : '
+aMeterrfyour ALT-Cis: equ1pped -with-the-optional printer;;yourcanalsoprintout
the fill percentage by pressing the Print button for approximately 1'second. There -
- is also:a paper feed button located beneath the:printer; ishould yowwishtorzs.
advance the paper after printing. :

Step 3

Paper feed butto
{optional)
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-+ theclamps assembly lances-into-the provided hose tor - -

Step 4
Press the Pump button to stop the circulating pump.

: Step 5+ 1-hole testing '
... -Once yowhave recorded the fill percentage, remove the
- clamp assembly.and.plug.or seal the gas filling hole
wusingyournormat plugging or sealing method. Place -

- Tetain the gas purge in the hoses. -

'~Step 5 . 2—hole testmg

..Onceyou have recorded the fill percentage, first remove: the red hose and-plugror. -
-'seal the top hole. Then remove the blue hose:andiplugor:seakthebottomholes -

- using your nozmal plugging or. sealing method: Place the red and blue lances mto: .

the provided hose to retain the gas purge in the hoses.

Clamp or lances
in supplied hoses

It may be ea31er for the operator to record test readmgs on a drawmg of a blank

Dlsplay Meter rather than a written log. 'We have. attached an example below and
in the dramngs section of this manual
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&

Optional Printer
_....;The_;pﬁnter..&ata.Will‘lo.(-)k like this... - o
14:49:27 [6] SN4500-0.9
095'., 4% Argon o - 862

" Whatit means
14:49:27

. The hour:minute:second from the real time
clock in the PLC. In this example the timeis
- 2:49 PM. The time is set at FDR and cannot
- “be changed by the customer. Its primary - ',
- purposeis to:give.you.a unique_ time. stamp.
e torassociate with the readmg, much hke a
~.serial number .

- [61]

2 The day of: the week, a number between 1 :
.and:7.:Mondayis:1.and.Sunday.is 7.+ In:this exampleathe day s Saturday SR

SN4500-0.9

The serial number of the machine and the version of the PLC software: In-this
example, the machine has a serial number of 4500, and the PLC is loaded
with version 0.9 of the software.

095.4% Argon'

The fill percentage and type of gas contained in the IG. In this example, the
window contains 5.4% argon. If your ILT-C was set up for a different gas, the
gas will be listed here.

862

A number that represents what the conduetivity 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

~ .- The:purpose of the.ILT=C.is:not to-eliminate :a:quality:tontml;gas-:r-retenﬁomtest: v

= sbefore:and after:accelerated-aging -asthose tests:are:a:good-assurance:thatthe:.:

iz s areoverallIGds retaining gas. sTheILT-C gives you:antinstant manufactunng check
~that the gas filling operation was successful.

e woissadtis also interesting to:experiment with: the ILT-Cto-see-howlong it takes.for the. -
Loy gasdoleak.outof andG i you domot plug the holesright away. . The ILT-C.can -

ryalsoberused to-determine-if-different lances givebetter: ﬁll:pex:centages inilegs e e
time; thus consemng gas

The ILT-C is part of the In—Lme Tester family of machines. manufactured by FDR
Design: The “C” stands for the FDR conductivity sensor that is used in the
machme Ify your machlne has the optional pnnter 1’(‘."18 called: an ILT-CP.::

- The ongmal members of the ILT famﬂy are the SS-ILT and the DS ILT: The SS--
+. 4ILT nsed.a single. oxygen cell.to.test.the amount.of: oxygen,,present inthewindow. -
_The level:of. ‘oxygen was:then used to calculate the amount.of:argon. in:the:IG: The )
DS-ILT contained:the-oxygen:cell and:an FDRconductivity:sensor. It had-a :
printerthat couldlog:data;:This:data:could:ithen-beitransferred-toa personal
;.;computer,, ‘The: ophonalpnnter on the:ILT-CP:can print; but it.cannotlog. data

: ++For all.of the; lL’I‘s;thekey to:accuracyzisthe:calibrationigas:thatisused.:By. ..« s

rfpemodlca']ly'checlung the:ILT:against:the:calibration: gas;you can’ beassured thatv T
~-good ﬁlls levels are being obtained.

ILT-C(P) Manual - #11671 » Rev. 1.0 « June, 2004 + Page 17 of 17



Calibration button

. \'Pur_np button

- Display meter. ——
Sensor "IN" fédsbf’t hose

Output "OUT" blue soft hose

calibration gas vent
no connection

' Clear poly hose for supply gas
Calibration board 8 poly ppylga

L .‘Created: : Sheet 1 0f7
. FDR Design, Inc. | ILT-C Setup Calibration 06/18/04 rle | Scale: | prawing Number: -
303 12th Ave. South s/ 63-682.6096 . CasTMoaied e ;
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“Drawing 11670
2 of 7

Step 1

Red hose (IN) .

—-StaGE 1 Air

1-hole .Clamp in free alr

2-hole Lances in free air

Redhose () .

Stage 2 Argon

= _I‘_S.'_'Idefhbee '(oQT) P

Step 2

Press and
re!ease

p”mp button . ':‘ i

ILT-C Air calibration

A100 490vd B |

Zero

R B
Tab:sTesl Potn\ >
1.66.01A N

cmmm—r— 5=k

Red

0.0
V=
Y
&2_3 - .

* After running for 3 minutes adjust zero-
‘| toread 0.4mv to 0.0 mv
(00004 t0 0.0000 voits dc)

55313

§W FDR Design, Inc.
=€ 3 12th Ave. South  pone/ 63-682:6096
. Talo, MN

txf 63-682:6197

ILT-C Setup Calibration
Stage 1 Air

Created:

06/18/04

rle

Last Modified: -

06/25/04

CG

Scale:

21

Sheet2 of 7
Drawing Number:

11C 70-A




N

Step 1 Step 2

1'-ho[e Clamp in Press and
calibration port release . . ORI
: ' pump button - e
i ’%PUMP}'}/# :i_.i‘ ;- 3 . S _7::_.
oy |

Press and
release
gas button

2-hole Red Lance

Tight seal

: . '.‘ Red hose (IN) | . . Aiooév, |
k : o ) Zero i ' . 5%

et -
ab is Tesl POy . . T i '
Rev. 1.66.01A Step 3
After running for 3 minutes adjust gain
to read 4.90 volts dc

in calibration port

+

-12-

:
S

o. Sensor Commo
O® | srsorz3ma

Black to "com" (common)

Stage 1 Air " " i — !
———Stage 2 Argon Red to "Out 1 _ Uu

Crea_ted: Sheet3of 7

%Xﬂ FDH DQSIQI?, InC ILT-C Setup Calibration - 0618/04 rie | Scale: Drawing Number:

= 303 12th Ave. South  pne763-682:6096 A—
Buttalo, MN 56318 | wreaes2eier | Stage 2 Argon Last MO"'I')GG‘?'/-QS 104 6 2/1 1 1 670_ A




'Drawmg 11670
4 of 7

Ste_'p T

Press and
release

ARGON

Testlng 77th Unlt
Step 2

After runhing for 3 minutes record reading

Display should read between 88 and 10'0 (90% fil standard)

060

FDR Design, Inc.

; 312th Ave, South  phone? 63-682-6096
- falo, MN 55313 1ax/ 63-682-6197

ILT-C Setup Calibration
Testing 75th unit

) Creaied: ) Sheet4 of 7
. 06/18/04 rle | Scale: | prawing Number:
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Callbratlon Gas Readlngs

Model

~Serial Number:“_'l

-‘--u-—-——.—

Job Number

S l:

. 85% Argon

 100% Argon - 97.5% Argon 95% Argon” - 90% Argon - 85% Arg
~ Qutput ‘Voltage Output Voitage: ‘Qutput Voltage: 1 Output Voltage: " Output Voltage:
- Tab Voltage: Tab Voltage: Tab_Voltage': i - Tab Voltage f Tab Voltage'
80 | 40

. \2\5\)\\\\\\\“\\m\uuluuluu/,

ity y
100

" FDR Design Inc. o

W

|
\\\\\\\m\lml uuluu/,, // /

FOR Designine. . .

. \\\

~100| |0 &-&’" . 100 o-

\\\\\\\\\nlmlllm lm/,, / 1

" R Designinc. . - ¢

© . DR Designlnc. .

\ \\\\\\\m\nulnn u,r,/,/ /
| /
TOO

\ll\lllllllll/l 80
W \\\\\\\\ N m/,, uh, ”
o s 100

FER Design Inc.

. 80% Argon 70% Argon © | 50% Argor 0% Argon
Qutput Voltage: Output Voltage: } . - Output Voltage: Output Voltage:
Tab Voltage: Tab Voltage: P . Tab Voltage: Tab Voltage
40 80 40, 60 gg 5n 4060 gg 40, 60 gg -
\\\\\ulnnlnuhm 20, Sl 20\ sy 2 “\\mlnnlnuhm/
\\\\\ \\\\ /l/ / | \\\\\\\\.\\\\.\\\\\ o /!////f{// / . \\\\\'\:}}\\\\\\\\\ o .....:‘.I_l///{/// / \\\\ /I /
| 100 100{ |o% 100

FDR_Deslgn Inc.

""" FOR Deslgn Inc,
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FDR Deslgn Inc. 1 .
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'Dr'awi_ng 11670
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