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Quality at LECO Corporation means understanding our customer's
requirements and establishing specifications that clearly define those
requirements. The essence of our quality philosophy is the commitment to
quality objectives, aimed at never-ending improvement and complete

customer satisfaction.

Safety Symbols

These symbols may be found on LECO
equipment or their components. These
symbols indicate the use of specific
safety guidelines. Important safety
information is highlighted in this manual
by cne of the following symbols as well
as WARNING and CAUTION statements.
Operator and service personnel must
follow these instructions for personal
safety and to prevent damage to the
equipment.

The instrument should be cperated only
by technically qualified individuals who
hawve fully read and understand these
instructions. The instrument should be
operated only in accordance with these
instructions.

The operator should follow all of the
warnings and cautions set forth in the
manual and the operator should follow
and employ all applicable standard
laboratory safety procedures.

Operating Precautions

JAa\

WARNING

This symbol indicates a risk of
injury from electrical shock.

This symbol indicates a risk of
injury from a high temperature
surface.

This symbaol indicates a
caution.

This symbol indicates a risk of
injury from explosion.

This symbol indicates possible
electrostatic discharge (ESD)
instrument damage.

This symbol indicates a risk of
personal injury or instrument
damage.

The instrument should be operated only by technically gualified individuals who have fully read and
understand these instructions. The instrument should be operated only in accordance with these
instructions. The operator should follow all of the warnings and cautions set forth in the manual and
the operater should follow and employ all applicable standard laboratory safety procedures.

& Sensitive Electrical Components. LECO recommends disconnecting
CAUTION »  instrument power before performing service on any electrical components.
& Dwuring installation and operation of this instrument, the ONfOFF switch

WARNING *  must be easily accessible.

Licenses and Trademarks

LECO is a registered trademark of LECO Corporation.
Windows, Word, and Excel are registered trademarks of Microsoft Corporation in the United States

and/or other countries.

Adobe Reader iz a registered trademark of Adobe Systems Incorporated in the United States and/or

other countries.




1 Introduction

The Introduction chapter contains general information about the
TruSpec Determinators. This includes safety guidelines and warranty
terms. Reference this chapter for replacement parts, operating
supplies and optional accessories. To place an order by phone, call our
customer service department toll-free in the United States at 1-800-
292-6141 or 269-985-5496. Orders may also be sent by fax to 269-

982-8977.
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WEEE

Disposal of WEEE and the Wheeled Bin Symbol

In 2002, the European Union introduced the Directive on Waste
Electrical and Electronic Equipment (WEEE). The main aim of the
Directive is to ensure that WEEE is collected and treated separately.
WEEE may contain hazardous substances that should not end up in the
(human) environment because it can have adverse effects on it.

Furthermore, WEEE is a vast source of raw materials. With the ever
rising worldwide demand for new equipment and the ever decreasing
volume of raw materials in nature, letting this potential source of such
materials go to waste is unacceptable.

If equipment is collected separately, the equipment can be recycled
and up to 85% to 90% of the equipment can be reused as new
material, saving the use of virgin raw materials and energy of
producing these. Separate collection and treatment of WEEE will thus
decrease CO, emissions as well.

For the above reasons, LECO expects end users to dispose of the
material in an environmentally friendly way, being separate collection
and treatment.

Electrical and Electronic Equipment is labeled with the following
“crossed-out wheeled bin” symbol, indicating that the equipment
should be disposed of by the end user separate from other types of
waste.

End users should contact their dealer/distributor or our company on
disposal, collection, and recycling options in their country.
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WEEE Statements

English
Correct Disposal of This Product
(Waste Electrical & Electronic Equipment)

Francais
Comment éliminer ce produit
(dirchets | et &

Espaiiol
Eliminacio ta de este product
[matestal ahisctrico y eectréneco de descarie)

Indicates that it should nol be disposed with other

= household wastes al the end of its working life. To
possible harm 1o the anvirnment of human

health from uncontrolied waste disposal, please separate this
from other types of wastes and recycle it responsibly 1o promote
the sustainable revse of material resources.
Heusshold users should contact aither the retailer whens they
purchased this preduct, of their local govermment office, for
datails of where and how they can take this item for
anvironmantally safe recydling.
Mmamﬂmﬁmm!wrsw&uammmem

(Applicable in the European Union and other
European countries with separale collection systems)
This marking shown cn the product or its Ierature,

Deutsch

(Elektromll)

dieses

lmnmdenmdmmmomousumpawmunm
Lancharn rmil e

Sen!rdsysm]
Die Kennzaichnung auf dem Produkt bew. sl der

mmw:mmmm;mwum bow. der
Mmmﬂath%dasﬁarﬁunﬁu

fordem.

P-mmsulmomnm Mmmﬁmumm

wurde, oder d

Erﬂumgmbrkw msnedasﬁeﬁlaulunmamm

Wekse recyceln kbnnen.

Gawerblicha Nutzer sallten sich an Ihren Lisderanten wenden und

die Dieses Produkl

darf nicht mit anderem entsongl warden,
Czech Republic

svné fikvidace tohoto proc

(Znitani elekirického a elektronického zafizeni)

{Applicable dans les pays de MNUnion Eurcpéen et aux
aulres pays o e de
collacte sélectiva)

Ca symboke sur e prodult ou sa documentation
— mquumwtmmmmenﬂnwvham
déchets ménagers. L'ékmination
mmusussmmmpmuwma
Fenvironnement ou 4 la santé humaine, veuillez le séparer des.
aulres types da déchals el lo recyclor de fagon responsable.
Wik : singi la riutiisalion durable o

malérialies.
Les particuliers sonl imdlés & contacter ke distnbuteur keur ayant
vandu I produil ou & se renseigner auprés de leur mairie pour

{Aplicable en a Unidn Europea y en paises europeos
con sistenmas da recogida selectiva de residuos)
umammmdmuma
material
— ﬁmwmwlmmmmnmwﬂ
residuos domésticos. Para evitar ks posibles
daftos al medio ambiente o a la salud humana que representa la
eliminacidn incontrolada de residues, separe este producto de
Wﬂmmmywdﬁhmmm
da recursos
Laeusuamspelﬂculalmpuadmm::unsl
mwadmﬂbmmmdpmdudu o con las
locales p para inf sobre obmo y

savolr ol et comment lls peuvent se débamassar de co produst mpmdmmarhmmmwmamm
afin qu'il soit recycké en respectant Menvironnement. Beoldgico y SegUrD,

Les entreprises sont invilées & contacter leurs fournisseurs el & Los usuarios i puedan con su

consulter ks conditions de leur contral de vente, Ce produil ne muhrmmmdﬂmﬂemm Esl!p!m
doil pas e dliming avec les autres déchels commerciaux. no debe tros residucs

[taliano Netherlands

Corretto smaltimento del prodotto
{rifiuti etettrici ed elettronici)

Cormrecte verwijdering van dit product
&

{Applicabile in | paesi defMniona Europea & in quelli
con sistema di raccolia differenziata)
Il marchio riportato sul prodolio o sulla sua
documentazione indica che i prodotio non deve
555 smattito con altn rifiuli domestic al termine ded
cicto di vita. Per eviltare eventuali danni allambients
o alia salute causati dalfinopporiuno smaltimento del nfiull, s|
invita Mulenta a separare questo prodotio da altr tipl di mfiut e di
riciclario in maniera responsabde per tavorire i iutilizzo
sosbenibile delle nsorse matenall
Gli utenti i wnumma il
lmammmummommmm
per wthe le informazioni relative alla raccolta differenziata e al
riciclaggeo per questo tipo di prodotio.
Gli utenti aziendali sono invitati a contaltare i progno fomidore &
vertlicare | lermini & le condizioni ded contralto di acquisto.
Questo prodedio non deve essene smaltito undamente ad allri
rifindl commerciali.

Estonia

ODige vils toote kasutusest kérvaldamiseks
(edekiriliste |a elektrooniliste seadmete Aatmed)

Dt markteken op hat product of het bijbehoronde
informatiematoriaal duidt erop dat het niet met ander
usheasdelik verwijderd
aince van zijn gebruiksduur. Om mogelijke schade
— ‘aan het millau oldemnsafﬁsgezmldhmdw

mumpmwnmmawmmwm
verantwoorde manier recyclen, zodat het duurzame hergebruk
wan materiaalbronnen wordl bevordernd.

Huishoudalijke gebruikers moeten contact opnemen mot de
winkel waar za dil product hebben gekocht of mel de gemeente
WEET 2& WONen oM te vernemen waar en hoe ze dit product
milisunmiendafjk kunnen laten recyclen.

Zakall;tegabfulkers mosten contact opnemen met hun

an da wan de
Nuupumaenl:nmsheﬂ nalezen. Dit product muet niet wordan
mat ander bedrijf woor i
Finland
Tamdén tur h
(elektroniikka ja mwum,}

Jingmi doméacimi zafizenimi po skondeni swaho
funkéniho obdobi. Aby se zabranile moZnému
e nleblﬁinl Fivotniho prostiedi nebo zrandéni dlovika
iky nekontrolovandmu zniceni, oddélle @ prosime
muulmmmﬂamﬁlwshmnﬂwdm
opétovného vyuditl hmotrych zdrofl.

Tato znalka zobrazend na produkiv nebo v
ﬁ dokumentaci znamena, 2e by nemél byt poukivén s

domacnosti by méli kontaktoval jak prodajos, u ndhod
produkt zakoupili. tak mistni viadni kancelaf, ohlednd
pudmbrmu . kda a jak miZete tento vyrobek bezpotnd
prostied]

o I:N'rnéh 5wh
wiechny podminky koupd, Tento wirobek tlysenemﬂmidlals
Jingrni komergnimi produkty, uréenymi k likvidaci,

Slovenia

Ustrezno odstranjevanje tega izdeika
(odpadna elekiritna in elektronska oprema)

Sedling tahistus tootel voi selie dokumentidel naitab,
et toodet e fohi kasutusaja lappemisel kirvaldada
koos muude olmejddimetega. Selleks, ot viltida
jaaimete hunuolllmuhl krvaldamisegn seotud
] vl Inimeste

torvisels nlw mmemmmm vahandite
shfstval taaskasulusl, eraldage loode muudes! jaslmatesl ja
suunake aasnnglusse.

saavad teavet

kohta kas toote mil§all wii keskkonnaamedist.
Firmad peaksid vitma (hendus! tamijaga ning kontrollima

ostulpingu Uingimust ja séiteid. Toodet ei tohi panna muuds
médekdud Thulka,

Sweden

Korrekt avfallshantering av produkten
(eloktriska och elektroniska produlier)

odstranjevali skupaj z drugimi gospodinjskimi

Oznaka na izdelku ali spremijevaln dokumentacii
E pomeni, da ga na koncu uporabng dobd ne smemo
odpadki. Da bl prepretili morsbitno tvegane za ckolje
nadzorovanega

p in ga odg 1er tako
i ponoVRG uporabo virow.
1 iki v naj za i o tem, i:am in

pokliteio trgovine, ker so izdelek kupill, ali lokalni viadni urad
Podjetja naj pokligéejo dobavitelja in preverijo pogoje nabavne
pogodbe, Tega izdelka pri odstranjavanju ne smete mesati 2
drugimi gospodarskimi odgpadkl.

Denna ing pa hi anger
att den inte bar sorleras tillkammans med annat
hushélisaviall nar dess livstid dr dver. Till
feebyggande av skada pd miljo och hatsa bor
produkten hanteras separat for &ndamélsenlig
—= atervinning av dess bestdndsdelar.
HushaBsanvaindare bir kontakta den aterfdrsaljare som salt
jprodukten eller sin kammun far vidare informaticn om var och
hur kan aterva pa ot st
Fi bér kontakta samt varifiera
angwna wvillkor | kipehontrakiel. Produklen bds inte hanteras
tiisammans med annal kommerssellt avfall.

Oheinen merkinia tuotieessa tai tuotteen
ohetsmateriaalissa merkitsea, itd uuum ol luke
hvittis koti 2 mukana sen

—_— ot ittamiseksi luote tulee
kisstelil mussta [atleistd enllaan. Jate on hyva kiemattaa raaka-
ainedksi kestavan ympdrnstokehityksen takia.
mmmmﬁw‘mmmmmw

antavat lisstietoja lu:man turvallisista
kiel

rratysmahdolisuuksista
Yrityskayitsflen tulisl ottaa yhreyua mnblrnlthajnan]a

muun kaupallisen jaln.oon SRASEH,

Latvia

Izstradajuma pareiza likvidésana
un i iafices)

wai tam
duasnmpqumsm ki 1o nedrikst likvidet kopa
ar citiem sadzives atkritumiem péc 1 eksplusticijas
lalka. Lal novérstu videi un citviku veselibai
kas ir saisfits

_— swlmmu likvidedanu, mﬁmﬂl o ubam
sl sekméty i

awgummlullaoéam
wail nu ar veikalu, kurd Sis

izstradajums ir pirkls, vai ar lal iegitu i §u per

to, ka un kur var nodat So izstradaj Iai gorant@u biski

drodu recikiédanu.

b ar juun
figuma %o

pirkuma
nedrikst sajaukt ar citiem likvidéjamiem ripnisciskajiem
alkritumism.
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Greece Poland Macedonia
EwoTh MdBeon autod Tou NpoidvTog Prawid} produk pany Ha oBoj np
&t i {zusyty sprzet slekiryczny | elekironiczny) { P " onpema)
Tnuﬂpmmuwwvvp\nmndwmnmﬂm o i 3 b W Oeaa Ha “M B0
odnoszacych sig do niego tekstach wskazujo, 20 HeroBaTA Agxa To| we Tpeba
mmphrmmundlp:mMGmxﬂ produkiu po uplywie okresu utytkowania nie nalezy Aa ce dpna co

ammppmnpmwmqmnmmm
= mmmﬂwnlmwﬂcmh;m
5, Duibeong

mmmmm;mmmmw K01 Va0
SVaKUKMOOETE, LaTE va fonBfaete oy Bikain
ETTOVIYPACTUOTIONAT] Tu WALV TIOPLWIV.

Ov omaaol xpeyoTeg Ba mpéme va EMBOUY OF ETKONVWVIG ETE pE Tov
Tk 0N OTIOU OYOPOOOY auTd 10 TIRGHoV, UTE T KaTd TAToUG

S va g
OYETIC JE TOV TOTIO KOI TOV TRATIO PE TOV OTRolo pmopdi v
Sexonuv auth 10 TIRCIGY 1o aoPak TPog To TEpfdhhoy

vk Moo,

Ch emyppAao-xpaeTes Bo TRdmo va LABOUY O CTIeg wE Tov
TpounBrum Toug Kai va cALyEoUY Toug Gpoug Kot g TIpolmoBtaty
mum:chn\mou ‘TmisAnong. To mpoltv autd Gev Ba mpéma wa

HE dkha Tipog Sdfeon).

Norway

Korrekt avhending av dette produkt
(Aviall elektrisk 0g elektronisk ulstyr)

ustwad z innymi odpadami pochodzacymi 2
= il
Wmmmmumm

wakulek mekontrolowanego usuwania odpaddw, prosimy o
oddzislenie prndulsh:odkmegolfpu odpadiw oraz
ny racykling w celu promowania ponownego wycia

uwmammmw
wmmmnwmhmmwmlm

skontaklowat sig z punkiem sprzedady detalicznej. w kidrym
dekonali zakupu produktu, lub z organem wiadz kokalnych.
Uzytkownicy w firmach powinni skontakiowad sig ze swoim
dostawed | sprawdzié wanunki umowy zakupu, Produkiu nig
nalely usuwad razem 2 innymi odpadami komercyjrymi,

Romania & Moldova

Evacuarea corecta a acestui produs
(rezidiun provenind din aparaturd slectncs ¢ slectronica)

NPEOCTAHATWOT OTNEZ Off
AOMAKMHGTESTA, KOra Beke HoMa aa Bigo ynoTpelnie,
3a A o MIBerHe MONHOTO HAPYLUYESH.S HA MHBOTHATS

ANCTRWOYTEPHTE Kaj KOW 10 KYIINE NPOHIBOAOT WITH 40 NOKENHTE
ENGCTI, 38 /38 W A0S3AT ASTANHTE 33 TOS KL W KEK0 MORET 43 10
ORHECST NPOWIBONOT 3BPAAN PELBITHPAILE KoBRWTO e Besbegwo 3a

Denoesre Tpela pa co ofparar A0 HEHUTE
nafiaaysas n G2 M NPOBEPET YCAOBMTE Of AOTOBOPOT 28
ne Tpafia na

Bulgaria

MaxBLpNARTE NPABUIHO TOZM NPOAYKT

(omnag ™

merkingen som vises pa produktet elier dens
ddulmm indikerer at den ikke skal kasies
sammen med annet husholdningsaviall ved slutien av
sin levetid, Fulahh\dremu{qsl&mepémlumeﬂar
o el '
mnﬁ;ﬂammmanm typer aviall og
mmmmm 4 fremme basrekraftig gjenbruk av
matorietls ressurser.

Hwhou-mqsblm bber kontakie enten forhandieren de kjople
eller lokale for detaljer om hvor og
tvordan dshan frakie denne artikkelen for mjomessig trygg
3 ik
Forredningsbrukere bor kontakte sin leverander og undersoke

Marcajele de pa acest produs sau manfionate in
Iinstructiunile sale de folosine indica faptul cd produsul nu
trebuie anuncat iImpreund cu alte rezuduuri din
gospodérie atunci cind nu mal esle in slare de
-— functonare. Pentru a preveni posibile efecte daunétoare
asupra mediuhs Tnconjuritor sau a sndtals camenilor

datorate evacinii necontrolale a reziduwilor, vt rugam sa separafl
aces! predus de alte lipuri de rezuduuri 5i 8-l reciclati In mod
pentru a promava materiak.

Utilizatori casnici sunt rugat s& i legatura fie cu distribultoul de ks
care au achizifionat acest produs, fie cu autoritafile locale, pentru &
primi informatil cu peivire la locul $i modud Tn care pot depozita acest
produs In vederea reciclari sale ecologice.

Toaa NpOaysTa o
MATEpHANI COHEHADE, Y TOR W Giia 43 Gude
WIKILENAN JMOGHO C APYTHTE GITODN OTRATLLE G
KPAR Ha NONBIHMA MY WMBOT. 33 /1 08 NPENOTEDATH

— ELIMOKHO YBPENGAHE HA OKONHATA CDARA MAW HOBSLIN
wMBOT OT

mons, Y HY L]

m Kbl

L ¥ ynoTpeta ha

MATEPAAIN PECYRCH.
Mpw ynoTpeda 3a Gutoas HysoWn TPAGEa [a 08 CELPKETE C

vilkérene i kjopekontrakten. Delie produklot skal ikke blandes Companie sunt rugate 55 ia legdtura cu fumizonul §i 53 venfice fa 70 TIPOEYRI.
med annet kommersiell avfall som skal kastes. mmhmﬁmmvem Acest produs nu trebuie Mpu m‘:u -Mm-rpﬁﬁaa z c“
i 3 Tz NPOAYT He rmﬁu A1 C CMBCE © APy
OTATEUN Ha paBOTHOTO MACTO.
Denmark Slovakia Hungary
Korrekt affaldsbortskaffelse af dette produkt tohoto bk A termék megfeleld leadasa
(ehakirisk & edekironisk udstyr) (Elekirlachnicky a elekironicky odpad) és
Mapked pa dette produkt eller | den med| nde Toto oznatenie na virobku alebo v sprievodne] A lermédken vagy a hozza tarozd dokumonticion
o beplyder at mma broddra hovori, 2a po skondeni jeho Hvotnosti by szerepld jelzés arra utal, hogy hasznos Mettartama
= med numulbyt B:mumnﬁ'naamimmdum vﬁgéna_mhetm:mmh:;sl hulladékkal
hlﬂluldlﬂlgsuﬂﬂd efter endl Iﬂml.ld For at undga egyiitt kidobni, Annak érdekében, megeldzhatd
miljo- eller rund — rmmmmmuapmdlsﬂym 2o budale e legyen a szabalytalan hulladékleadas altal
W kontrolleret affakisbortskatlelse skal dette produkt ki typy vyrobkov oddeloval’ od ostatného odpadu B smyezo . killdnitsa ezt el a
mmmmunlnammwummmwm ameicnnamcyklém tabbi " o,
fremme for v domé iach by pre podrobné & e, ako a szintd
; s hoisie il bud predajeu, k;r;mwmmwmd";lahbbo muh mw’mlamm sfatsl vagy a helyi
pmduld.al. eller den lokale myndighed for oplysning om, hvor og honmmovst’ im & E
hvordan de kan indlevere produktet med henblik pa msluwnrsdvuhollh:hbﬂlska Mﬂ‘m& MMWWGﬂBmﬂm.
miljeforsvarkig genvinding. Ty mali " svojho !mﬁéshugyandhshkdezaha_m\éﬂlunﬂe{a‘
Enwmbmerabedwkmle levarandoren og kese a preverit’ si podmienky kipnej zmiuvy. Tento wyrobok by nemal
g vilkiirene | kob Dette produkt bar byt’ Bkvidovan spolu s ostatngm priemysainym odpadom. L
ke bortskalfes sammen mad andet erfwvervsaffald. Az Ozleti Kpjenek a fory b
ljéil meg az A termdkot
nem szabad leadni i agyéb
hulladékkal egyiit.
Republic of Ireland (Gaelic) Portugal Lithuania
Ditiscairt Cheart an Tairge Seo Eliminacio Correcta Deste Produto P atlieky tvarky
(Tresakami Leicireach agus Leictreonach Dramhaiola) (Residuo da EMciricos & (atitarnavusi elekiros ir elekirondos jranga)

Lasirionn an mhancdil $20 3l ar an lege nd sa
Hiriocht & thagann leis, nér choir & a dhikscairt ks
dramhail tl elle ag deireadh a shaoil oibre. Chun
«cosaint | gooinne dochar don chomhshaol nd do
Q\Iﬁlﬂle an duine, a d'fhéadfadh bhedth mar thoradh
searan
dramiail seooudnaﬂuula slle dramhaiola le do thod agus
déan athchursall fhreagrach air chun athasaid inmbarthana na
hacmhainni dbhartha a chur chun cinn.
Ba chéir daibh siud a Gsaideann an trealamh sa bhate dul |
dieagmhail lets an dioloir dnar cheannaigh siad an talrge sec.
n lena n-oifig Aitiil Rialtats, ar mhaithe le sonrai a Méil faci ca
it agus cathain is féidic athchirsail atd slan & thacbh an
chomhshacd de a dhéanamh ar an irge sec.
Ba chdir dbébh siod a Gsaideann an trealamh sec ina ngnd dul |
uwnnﬁ lefs an sokithndir agus téammai agus coinniollacha an
chonartha ceannaigh a shewedil, Mior chér an large seo a chur
iy chramiall eile trachiala agus ditscair 4 déanamb.

Esta marca, apresentada no produto ou ia sua
E libesraxtura inchica que ele néo devera ser aliminado

Indiferenciados no Iinal do seu pariodo do vida dtil,

Para impedir danos ao ambiente & & salde humana
s pela de residuos
deverd separor esle equipamento de outros tipos de residuos &
recicli-lo da forma responséavel, para promover uma reutilizacso
sustentivel dos recursos materiais.

oficiais Incals para blerem infomagdes sobre onde e de que
forma podem levar este produto para permitic efectuar uma
mclagem SEUE sn uannus ambsentais.

Qs deverfio contactar o séu

w consullar o8 termos & condipdes do contrto de compra. Este
produto ndo devera ser Mmisturado com oulros residuos
comurciais pard aliminacio.

Sis 2enklas, pateikiamas ant produkto ar jo
dokumentacijoje, nurodo, kad pasibaigus produko
amavimo laikul, jo negalima smest kartu su kitomis
builinémis atfekomis. Kad bity ivengta galimos
m

B iy sveikata, ir siekiant skatint apinka
antriniy 2aliavy panaudojima, pasom atskirti j§ nuo kity sy
atfieky ir atiduoti perdirbti.

Informacigos, kur ir kaip pristatyti 3 produkla saugial perdirbt]
peivalls vartotojai hurdty kreiptis arba | parduotuve, kuriojo 8
produkty pirko, am]mmmm

Warslo vartolofal tunity kreiptis | savo Wkperuurulnim
sutarties salygas. Sis produktas tvarkant atiekas negali bt
sumaiylas su kitomis alliekomis.
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Warranty

Equipment manufactured by LECO Corporation, St. Joseph, Michigan is
warranted free from defect in material and workmanship for a period
of 1) thirteen months from date of shipment or 2) twelve months from
date of installation, whichever occurs first. Equipment not
manufactured by LECO is covered to the extent of warranty provided
by the original manufacturer and this warranty does not cover any
equipment, new or used, purchased from anyone other than LECO
Corporation. All replacement parts shall be covered under warranty for
a period of thirty days from date of purchase. LECO makes no other
representation or warranty of any other kind, expressed or
implied, with respect to the goods sold hereunder, whether as
to merchantability, fitness for purpose, or otherwise.

Expendable items such as crucibles, combustion tubes, chemicals, and
items of like nature are not covered by this warranty.

LECO's sole obligation under this warranty shall be to repair or replace
any part or parts which, to our satisfaction, prove to be defective upon
return prepaid to LECO Corporation, St. Joseph, Michigan. This
obligation does not include labor to install replacement parts, nor does
it cover any failure due to accident, abuse, neglect, or use in disregard
of instructions furnished by LECO. In no event shall damages for
defective goods exceed the purchase price of the goods, and LECO
shall not be liable for incidental or consequential damages
whatsoever.

All claims in regard to the parts or equipment must be made within ten
(10) days after Purchaser learns of the facts upon which the claim is
based. Authorization must be obtained from LECO prior to returning
any other parts. This warranty is voided by failure to comply with
these notice requirements.

Introduction
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Notice

The warranty on LECO equipment remains valid only when
genuine LECO replacement parts are employed. Since LECO has
no control over the quality or purity of consumable products not
manufactured by LECO, the specifications for accuracy of results using
LECO instruments are not guaranteed unless genuine LECO
consumables are employed in conjunction with LECO instruments. If
purchaser defaults in making payment for any parts or equipment, this
warranty shall be void and shall not apply to such parts and
equipment. No late payment or cure of default in payment shall extend
the warranty period provided herein.

LECO Corporation is not responsible for damage to any associated
instruments, equipment, or apparatus nor will LECO be held liable for
loss of profit or other special damages resulting from abuse, neglect,
or use in disregard of instructions. The Buyer, their employees,
agents, and successors in interest assume all risks and liabilities for
the operation, use, and/or misuse of the product(s) described herein
and agree to indemnify, hold harmless, and defend the seller from any
and all claims and actions arising from any cause whatsoever,
including seller's negligence for personal injury incurred in connection
with the use of said product(s) and any and all damages proximately
resulting therefrom.
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LECO-Supplied Dell Computers

Dell Support

All LECO supplied Dell PC's include Dell's ProSupport Service, which is
designed to provide a base level of customer security. This service
option can place a Dell-certified technician at your location the
following day, if necessary (after phone-based troubleshooting). In
many cases, remote troubleshooting can minimize overall system
downtime by getting the issue quickly fixed remotely or helping Dell to
dispatch the right part (if necessary).

The inclusion of Dell ProSupport with LECO supplied PC’s ensures that
any computer related service issues are handled directly by the
experts at Dell. This eliminates the unnecessary step of working
through the LECO service professionals for a resolution from Dell, and
provides PC support 24 hours a day, seven days a week.

Dell ProSupport provides expert assistance when you need rapid
problem resolution to help maximize your PC system's uptime and
productivity. ProSupport provides the following benefits:

24 x 7 Access to advanced-level North American-based phone
technicians

Live Chat tech support

DellConnect remote diagnosis and resolution

Next Business Day On-Site Service after Remote Diagnostics

For more information, call 1-800-WWW-DELL (1-800-999-3355) or
access Dell's website by copying and pasting the following link into
your internet browser:
http://www.dell.com/content/topics/global.aspx/services
/prosupport/end_users?c=us&cs=555&I=en&s=biz

Please have your Service Tag and Express Service Code numbers
available when contacting Dell to expedite service. These can be
found on the back or side of the tower.

Transferring Ownership of a Dell Product

The following section explains the steps to transfer the warranty and
ownership of a Dell computer. This transfer is necessary to complete
when an equipment package that includes a Dell computer has been
purchased from LECO.

An internet connection is required to complete the transfer. If an
internet connection is not available, the transfer can be completed
by calling Dell at 800-624-9897.

To complete the transfer online through Dell's website, complete
either the Domestic Customer procedure or the International
Customer procedure as explained in the following steps.

Introduction
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For Domestic Customers:

1. Access Dell's website by copying and pasting or entering the
following website URL into your internet browser:
http://support.dell.com/support/topics/global.aspx/support/chang
e_order/tag_transfer?c=us&l=en&s=gen&redirect=1

It is recommended to complete the transfer of ownership from the
computer from which the ownership will be transferred. If this is not
possible, follow the instructions provided on Dell's website.

2. Complete the transfer by completing and submitting the form
provided on Dell's website.

For International Customers:

1. Access Dell's website by copying and pasting or entering the
following website URL into your internet browser:
http://support.dell.com/support/topics/global.aspx/support/chang
e_order/tag_transfer?c=us&l=en&s=gen&redirect=1

It is recommended to complete the transfer of ownership from the

NOTE computer from which the ownership will be transferred. If this is not
possible, follow the instructions provided on Dell's website.
2. Do not enter information into the fields. Instead, click
International Transfer Form located below the form fields.
3. On the form, for original owner,
A. For First Original Owner, enter "LECO Corp"
B. For Original Owner E-mail Address, enter
"service@leco.com"
C. For Country of Original Purchase, click the arrow and select
United States from the list.
4. Complete the transfer by following the remaining instructions
provided on the form.
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Interference to Other Devices

This equipment has been tested and found to comply with the limits
for a Class B digital device, pursuant to Part 15 of the FCC Rules and
Regulations. These limits are designed to provide reasonable
protection against harmful interference in a residential installation.
This equipment generates, uses and can radiate radio frequency
energy and, if not installed and used in accordance with the
instructions, may cause interference to radio communications.
However, there is no guarantee that interference will not occur in a
particular installation. If this equipment does cause harmful
interference to radio or television reception, which can be determined
by turning the equipment off and on, the user is encouraged to try to
correct the interference by one or more of the following methods:

® Reorient or relocate the radio or television receiving antenna.

® Increase the separation between the equipment and the radio or
television receiver.

® Connect the equipment to an outlet on a circuit different from that
which the radio or television receiver is currently connected.

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

Introduction
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Declaration of Conformity

‘ I - - EU DECLARATION OF CONFORMITY
) -/ according to ISO/IEC 17050 10
Manufacturer's Name: LECO Corporation
Manufacturer's Address: 3000 Lakeview Avenue, St. Joseph, MI 43085, USA

INT 1-269-983-0308 phone + INT 1-269-982-8964 fax
Declares that the product:

Product Name: TruSpec, TruSpec Micro Series
Description: Carbon/Hydrogen/Nitrogen/Sulfur Determinator
Product Options: This Declaration covers all options of the above product

Conforms to the following Product Specifications:

Low Voltage directive 2006/95/EC (Safety)
EN/IEC 61010-1:2001 2nd Ed. Pollution Degree 2
EN/IEC 61010-2-010:2003 [where applicable]
UL 61010-1:2004 2nd Ed. (ANSI/NFPA 70 (National Fire Protection Association), National Electrical Code® (NEC))
CAN/CSA-C22.2 No. 61010-1-04 (Canadian Electrical Code (CEC), Part |, CSA C22.1 and CSA C22.2 No. 0)
AS/NZS 61010-1: 2003

EMC Directive 2004/108/EC

EN55011:2007+A2:2007 RF Emissions Group 1, Class A

EN 61000-3-2:2006+A1:2007 Harmonic Emissions Class A

EN 61000-3-3:2002 Flicker Emissions Per Standard

EN 61326-1:2006 Class A for Controlled, Laboratory, Commercial and Industrial Environments (non-residential)
CISPR11:2003 RF Emissions Group 1, Class A
IEC 61000-4-2:1995+A1:1998+A2:2000 Electrostatic Discharge 8kV Air, 4kV Contact
IEC 61000-4-3:2002 Radiated RF Immunity 10V/m, 80Mhz-4.2Ghz
IEC 61000-4-4:2004 Fast Transient Burst 2kV Power lines, 1kV Signal Lines
IEC 61000-4-5:1995+A1:2000 Surge Immunity 2KV Line-Earth, 1kV Line-Line
IEC 61000-4-6:2003 Conducted RF Immunity 10V/rms, 150Khz-240Mhz
IEC 61000-4-8:1993:A1:2000 Magnetic Immunity Not magnetically sensitive equip
IEC 61000-4-11:2004 Voltage Dips, Interrupts Per EN 61326-1

The product herewith displaying the CE marking complies with the requirements of the Low Voltage directive
2006/95/EC (previously 73/23/EEC) and the EMC Directive 2004/108/EC (previously 89/336/EEC).

St. Joseph, Ml 12 March, 2010 ﬁ‘aw K Kerndle

Location Date Brian K. Kunde
Manager, Compliance Engineering

European contact:

Your local LECO Sales and Service Office or LECO Europe B.V., Vouersweg 118, 6161 AG Geleen, The
Netherlands, +31 46 4747473 tel + +31 46 4747333 fax
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Software License

By installing the Licensed Software, the Licensee acknowledges that
Licensee has read it, understands it and agrees to be bound by its
terms, and further agree that this is the complete and exclusive
statement of the Software License between the parties, which
supersedes and merges all prior proposals, understandings and other
agreements oral and written, between the parties relating to the
subject matter of this Software License. In the event of any conflict
between the terms of this Software License and the terms of purchase
orders submitted by Licensee, the terms of this Software License shall
control.

This is an agreement between the Licensee and LECO Corporation
("LECO") of 3000 Lakeview Avenue, St. Joseph, Michigan 49085-2396,
owner of the Licensed Software. This Software License specifies the
conditions under which Licensee may use the Licensed Software.

I. Definitions

"Licensed Software" shall mean the software supplied with this
Software License, which is software developed and distributed by
LECO.

"Instruction Manual" shall mean a guide describing the use and
operation of the Licensed Software, together with any related
supporting documentation.

"Licensee" shall mean and include any of the Licensee's divisions and
departments within Licensee's organization, but shall not include
wholly or partially owned subsidiaries, affiliates, successors or assigns,
or independent third parties.

Il. License Grant

LECO hereby grants to Licensee, and Licensee hereby accepts, subject
to the terms and conditions set forth in this Software License, a non-
exclusive, non-transferable license to use the Licensed Software and
Instruction Manual as set forth in this Software License. The term
license as used in this Software License shall mean and include:

a. the right to use a copy of the Licensed Software in executable form
by one user at a time;

b. the right to use and copy the Instruction Manual for Licensee's
internal operations; and

c. the right to make one backup copy of the Licensed Software.

In accepting the license granted by LECO, Licensee agrees that it shall
not:
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1. transfer or allow transfer of copies of the Licensed Software to any
other party including any wholly or partially owned subsidiaries,
affiliates, successors, or assigns without the express consent of LECO;

2. use the Licensed Software on more than one (1) CPU at any one
time;

3. cause or permit unauthorized copying, reproduction, or disclosure of
any portion of the Licensed Software or Instruction Manual or the
distribution of any part thereof to any third person or entity, for any
purpose whatsoever. This restriction shall continue to bind Licensee
and its agents beyond the termination of this Software License; or

4. attempt to disassemble modify, or reverse engineer the Licensed
Software;

5. attempt to defeat or defeat the copy-protection mechanism;

6. attempt to or access features not purchased.

I11l. Enhancements And Support

LECO may make available to Licensee updates and enhancements to
the Licensed Software, which Licensee may accept at the time it is
offered to Licensee by paying any applicable update fee. LECO shall
have the sole discretion to determine the update fee. Use of all such
updates and enhancements by Licensee shall be subject to the terms
and conditions of this Software License unless supplemented or
replaced by a subsequent license.

1V. Termination Of Software License

In the event of a material default by Licensee or its agents, of any
provision of this Software License, LECO may terminate this Software
License upon thirty (30) days written notice. Upon termination of the
Software License, the Licensee shall return all copies of the Licensed
Software to LECO. This obligation shall survive the termination of this
Software License.

V. Copyright And Proprietary Information

Licensee acknowledges that the Licensed Software and the Instruction
Manual constitute valuable and copyrighted property of LECO and that
all title and ownership rights in the Licensed Software and related

materials remain exclusively with LECO. LECO reserves all rights with
respect to the Licensed Software and Instruction Manual under all

applicable laws for the protection of proprietary information, including,
but not limited to, trade secrets, copyrights, trademarks, and patents.
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VI. Limitation Of Liability And Warranties

With respect to the physical media on which the Licensed Software is
delivered and Instruction Manual, LECO warrants the same to be free
of defects in materials and workmanship for a period of ninety (90)
days from the date of delivery. In the event of notification within the
warranty period of defects in material or workmanship, LECO will
replace the defective media or documentation. LECO specifically
disclaims all other warranties, expressed or implied, including but not
limited to implied warranties of merchantability and fitness for a
particular purpose with respect to defects in the media and
documentation. In no event shall LECO be liable for any loss of profit,
data, or use, or any other commercial damage, including but not
limited to special, incidental, consequential, interruptions in Licensee’s
operations, or other damages regardless of negligence or fault. LECO's
liability in connection with this Software License shall not exceed the
value of the amounts paid by Licensee under this Software License for
the Licensed Software which gave rise to the loss less a reasonable
amount for use, damage and obsolescence.

VII. Confidentiality

All information and materials regarding the software, provided to
Licensee by LECO which are not generally known in the trade are
confidential, are proprietary, and such information and materials are
furnished solely for the use of Licensee under this Software License.
Licensee agrees not to use or disclose any such information or material
otherwise without prior written consent from LECO and Licensee
further agrees to take all reasonable steps requested by LECO, or
otherwise necessary to protect the confidentiality of all such
information and materials. The foregoing obligations will survive
termination of this Software License, and Licensee agrees to return all
such information and materials to LECO upon request or any non-
renewal or termination of this Software License.

VIlIl. Miscellaneous

a) This Software License shall be binding upon and inure to the
benefit of the parties hereto and their respective successors and
assigns, provided that Licensee shall not have any right to assign its
rights or obligations under this Software License (whether by operation
of law or otherwise) without the prior written consent of LECO.

b) All notices hereunder shall be in writing and shall be sent by
registered or certified mail postage prepaid to LECO at the addresses
first written above. The date of postmark shall be deemed the date on
which such notice is given.

¢) No delay on the part of LECO in exercising any right, power or
remedy hereunder shall operate as a waiver thereof, nor shall any
single or partial exercise of any such right, power or remedy preclude
any other or further exercise thereof or the exercise of any other right,
power or remedy.
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d) No amendment, modification or waiver of, or any consent with
respect to, any provision of this Software License shall be effective
unless the same shall be in writing and signed and delivered by each
of the parties hereto, and then such amendment, modification, waiver
or consent shall be effective only in the specific instance and for the
purpose for which given.

e) This Software License shall be construed in accordance with and
governed by the internal laws of the State of Michigan. Wherever
possible, each provision of this Software License shall be interpreted in
such manner as to be effective and valid under applicable law, but if
any provision of this Software License shall be prohibited by or invalid
under such law, such provision shall be ineffective to the extent of
such prohibition or invalidity, without invalidating the remainder of
such provision or the remaining provisions of this Software License.

f) Licensee agrees that it is responsible for obtaining proper
authorization and complying with any export, re-export, or import laws
or regulations and that may apply if Licensee exports, re-exports, or
imports the Licensed Software, technology or technical data licensed
hereunder.
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About this Manual

This manual is for the TruSpec CHN Macro, TruSpec CHN Micro, and
TruSpec CHNS Micro Determinators. The following references are used
throughout the manual.

TruSpec CHN—Refers to the TruSpec CHN Macro determinator. This is
the determinator purchased from LECO before the micro kits are
installed.

TruSpec Micro—Refers to the TruSpec CHN, CHNS and TruSpec
Oxygen Micro determinators.

Screen Examples

The screen examples in this manual are shown with the instrument
configured in the CHN mode as purchased from LECO without the
micro kits installed. When the CHNS micro kit is installed the sulfur or
oxygen element will appear on various screens as necessary.
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Equipment Packages

Items listed below are repeated throughout this manual and are
subject to revision. Please consult the packing slip received with the
instrument.

— » © |tems listed below are repeated throughout this manual and are

Note

subject to revision. Please consult the packing slip received with

the instrument.

® For a complete listing of kits and packages, see Components and
Accessories List, page 1-29.

TRSCHNC Package consisting of: TruSpec CHN Carbon/Hydrogen/Nitrogen
Determinator with External Computer

1 259-045 Windows Software

1 501-171-HAZ Anhydrone, 1 |b.

1 501-609-HAZ Furnace Reagent, 100gr.

1 502-174-HAZ Lecosorb, 500 gr.

1 618-380 CD Case

1 619-097 Accessory Pack

1 630-100-300 TruSpec CHN Determinator
1 200-290 Instruction Manual
1 630-110-071 Component Pack

1 686-449 PC Tower Assembly

1 704-241 Copy Protection Key

1 710-172 Flat Color Monitor
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Options

To place an order by phone, please call our customer service
department toll-free in the United States at 1-800-292-6141
or 269-985-5496. Orders may also be sent by fax to 269-982-8977.

— » ® [or kit contents, refer to Components and Accessories List,

Note beginning on page 1-29.

Balances

751-300-160.....ccccciviiiiiiiiiii, 4 Place Balance Kit

751-600-120 .. cciiiiiiiiiiniirereeeen, 6 Place Balance Kit

Carousels

619-180 tiiiiiiiiiirreeeaeen Stackable Macro Carousel
619-180-110..ciiiiiiiiiiiiieieiee e Stackable Carousel Kit (Macro Sample). This

should only be ordered for instruments without a
carousel. For instruments with a carousel, order
619-180 for an additional macro carousel.

619-704 ..ottt e Stackable Micro Carousel
Printers
620-630-110...ccciiviiiiiiiiiiea Ink Jet Printer Kit consisting of 203-913 printer

paper, 620-630 Ink Jet Printer and 700-689
Printer Cable.

614-459 i Black Ink Cartridge for Ink Jet Printer.
620-632 oot Color Ink Cartridge for Ink Jet Printer.
TruSpec CHN Micro Kit .............. 619-675-110
TruSpec CHNS Micro Kit............. 619-675-130

— » ©® The TruSpec Micro Kits can only be installed in TruSpec CHN
Note determinator with serial numbers 3280 and above.
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Regulators

501-291 ..o
764-216 .iiiiiiiiiiiie
766-036 ...coviiniiiiiiininn,

Vacuum Cleaner

619-380 ..ccvviiiiiienn,
619-434 ...

Miscellaneous

502-397 ciiiiiiiiiii
601-490-110......ccvvvvnene.
603-340 ..ccoviiiiiiiiiean,
604-492 .....ociiiiiiiinn,
605-980 ...covvviiiiiiiinnnn,

615-763 ...,
617-605......ccviiiiininnnnn,
619-496-110........c00uenens
619-523 ...,
619-611 ...coviiiiiiiennn,
619-612 ...civiiiiiiiiiiies
619-653-110......cc0uvvuenn.
619-680-110.......c..0neene.
619-995 ...,
774-300-000........c..cvvene.

............. Oxygen Regulator
............. Helium Regulator

............. Pneumatic Regulator

............. Vacuum Cleaner Assembly, 115 V~

............. Vacuum Cleaner Assembly, 230 V~

............. Large Tin Sample Cup, 100/pk
............. Foiler Kit

............. Microsample Liquid Kit
............. Quick Sampler Kit

Keyboard (This is a replacement keyboard, there

is one supplied with the PC Tower Assembly).

............. Smartline™ Service Modem Support

............. Tubing Replacement Kit
............. Carousel Mirror
............. Sample Grinder, 115 V~
............. Sample Grinder, 230 V~
............. 0.9 Liter Ballast
............. Liquid Autosampler
............. Bar Code Reader
............. CP-100 Capsule Press

Porous Crucible for Liquid Applications
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Components and Accessories List

Accessory Pack CHN Macro (619-097)

209-050-078
209-050-079
209-050-080
501-241
501-614
502-007
502-023
502-049
502-092
502-186-200
502-188
502-295
502-304
502-359
502-397-400
502-450
601-442
601-504
601-691-036
602-974
604-378
604-398
608-379
608-898
614-961-110
616-138
616-146
616-152
616-513
617-441

H 2 B2 = N B B DN B B2 N R NNFRRRBRBRBRBRRBRRBR B BB B B B 2 B 2 9

Service Video, Operating Concepts
Service Video, Maintenance and Troubleshooting
Service Video, Routine Maintenance
Vacuum Grease, 5.3 oz.

Sample Spatula

Tube Cleaner (8 mm X 1.22 meters)
Furnace Filter Tube

N Catalyst Reagent (50 grams)

EDTA Setup Standard (50 grams)

Tin Foil Sample Cup (100 per bottle)
Alumina Oxide Pellets (200 per bottle)
Copper Turnings

Copper Sticks (100 grams)
Magnesium Oxide Reagent

Large Tin Cup (400 per pack)

Heated Particle Filter Disk (package of 50)
O-ring (Lance Assembly)

O-ring (Furnace Assembly)

Flexible Tubing Assembly

Captive Screw

Tweezers

Sample Cup Holder, Large

Quartz Wool Strips

Receptacle Cover

Porous Crucible

O-ring (Combustion Tube)

Lance Tube

Crucible Extractor Tool

O-ring Removal Tool

Screen Filter
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1 619-065 Furnace Combustion Tube (U-tube)
1 619-289 Reagent Purge Tube

3 619-405 Hose Clamp

1 619-425 Straight Glass Tube

1 619-674 Vent Tube

1 702-557 O-ring (Furnace Exhaust Flange)

1 763-265 Glass Wool (0.5 pound)

1 765-978 30 Amp Receptacle

1 773-942 Anti-seize Compound

2 778-116 O-ring

2 778-120 Gasket

1 778-321 Lance Extractor Tool

1 778-405 Capsule Storage Block

1 789-260 Quartz/Glass Wool Extractor Tool
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Component Pack (630-110-071)

190-279
190-055
537-103
601-691-018
604-312
609-110
615-426
617-548
619-154
619-180
619-304
619-377
620-677
762-458
775-303
780-485
780-844

N I S e = = e = = S I =S~ ST )

8-32 x 0.38 Screw
Flat Washer
Flexible Tubing (12 feet)

Flexible Tubing (for ballast maintenance)

Flask Clip

Exhaust Flask Assembly
Power Cord

Filter Tube

Catalyst Heater Tube
Carousel Assembly

Carousel Cover Assembly
Bypass Plate (for leak checking)
USB Cable Assembly
Connector Assembly

Helium Connector Assembly
Nitrogen Connector Assembly

Pressure Vessel Hose Assembly

PC Tower Assembly (686-449)

1 169-001-824

1 609-787
1 611-119
1 618-980
1 686-492

1 686-449-101

Voltage Setting Label
Component Pack consisting of:
Receptacle Strip
Mouse Pad
Computer Tower

ID Nameplate
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Specifications

— 3 ©® Specifications are for both the TruSpec Macro and TruSpec Micro

Note unless otherwise indicated.

Range (TruSpec CHN Macro)*

Carbon ...cvvviiii 50 ppm or 0.005% to 50%
Hydrogen.......cooveiiiiiiiinnnnnn, 200 ppm or 0.02% to 50%
Nitrogen .....ccooviiiiiiiiiiiiiiee, 80 ppm or 0.008% to 100%
Range (TruSpec CHN(S) Micro) (@ 2 mg)*
Carbon ... 0.002% to 100%
Hydrogen.........oooviiiiiiiinnnnnnns 0.02% to 50%
Nitrogen .....cooviiiiiiiiiiiens 0.02 to 50%
Sulfur...cooi 0.04 to 65%
OXYgEN..o i 0.04 to 100%
Precision (TruSpec CHN Macro)*
Carbon ... 25 ppm or 0.5% RSD
Hydrogen........cooiiiiiiiiiiennens 100 ppm or 1.0% RSD
Nitrogen .....coooviiiiiiiiens 40 ppm or 0.5% RSD
Precision (TruSpec CHN(S) Micro) (@ 2 mg)*
Carbon ....coviiiiiiii <1% RSD or £0.001% (whichever is greater)
Hydrogen.......cooviiiiiiiinnnne, <1% RSD or £0.01% (whichever is greater)
Nitrogen ......ccvveiiiiiiiiiiinnns <1% RSD or £0.01% (whichever is greater)
Sulfur..veci <1% RSD or £0.02% (whichever is greater)
OXYQeN..oi it ii i <1% RSD or £0.02% (whichever is greater)
Readability.......c.coviiiiiiiennnnn. 0.0001 ppm

CHN oo i 4 minutes
CHNS e 4 minutes
(0)74V/ ¢ 1= o TR 2 minutes

1-32 TruSpec CHN/CHNS

Introduction



Sample Size (TruSpec Macro)

Sample Size (TruSpec Micro)

Instrument Requirement

TruSec Micro Kits .............

Detection Method

Carbon ..vvvvviiiiiis

Gasses Required

Carmier. i

Combustion.......cvvvviiinnnn.

Pneumatic.......ccovvvvvvvinnnn

Furnace Type ....................

Autoloader..........cceeiiiiiinnnn,

Dimensions (CHN/CHNS)

...... up to 1 gram

...... up to 1 mg**

...... TruSpec CHN, model TRSCHN (serial numbers
3280 or above)

...... Optimized, Low-Noise, Non-Dispersive Infrared
Absorption

...... Optimized, Low-Noise, Non-Dispersive Infrared

Absorption

...... Optimized, Low-Drift, Thermal Conductivity (TC)

Cell

...... Optimized, Low-Noise, Non-Dispersive Infrared

Absorption

...... Helium (99.99% pure) @ 35 psi (2.41 bars)

+10%

...... Oxygen (99.99% pure) @ 35 psi (2.41 bars)

+10%

...... Compressed Air (oil and water free) @40 psi

(2.76 bars) £10%

...... Resistance, both Primary and Afterburner,

maximum temperature 1100°C

...... 30 position, stackable to 120 samples

...... 27 inches (69 cm)
...... 31 inches (79 cm)
...... 28 inches (71 cm)
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Dimensions (Oxygen Add-On)

Width ... 15 inches (38 cm)
Height ..o, 12 inches (30 cm)
Depth..ooeiiiiiiii 22 inches (56 cm)

Weight (CHN/CHNS))............... 250 pounds (113 kilograms)

Power
Determinator.......ccevviiiiieininnns 230 V~ £10% 50/60 Hz, 12 Amps
Computer ...oooviiiiiien 115/230 V~ £10% 50/60 Hz, 5/3 Amps
MONitOr.....covviiiiieas 90-264 V~ 50/60 Hz, 1.6 Amps
Oxygen Add-On .........ccecevnenee. 230 V~ £10% 50/60 Hz, 18 Amps max.

*Adjusting sample size may extend instrument range.

**A microbalance (6-place) is required for microanalysis.
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Installation

This chapter lists step-by-step instructions to install the TruSpec
Determinator. For software setup and configuration, refer to System
Setup, page 4-1.

TUSEratiONS e 2-2
Instrument Installation ..o 2-3
International Installation .........coo i 2-6
Combustion TUDE ... 2-6
Crucible Installation ..o 2-8
Exhaust Flask Installation ..o 2-10
Reagent Tube Packing.....cooviiiiiiii i e 2-11
REMOVAL . 2-11
PaCKINg . i e 2-11
Installation .....c.oeie i 2-11
Computer Installation ....oovviieiiii 2-13
Data Transmit Installation ..........oooiiiiiii e 2-14
ADPIY POWET e 2-15
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Illustrations

Figure 2-1 Facility Requirements ......ccoviiiiiiiiii i e 2-7
Figure 2-2 Lance Installation...........ooiiiiii i 2-8
Figure 2-3 Crucible Installation.........cccoiiiiiiiiii i 2-9
Figure 2-4 Exhaust Flask Installation..........ccooiiiiiiiiiiii s 2-10
Figure 2-5 Reagent Tube Packing ........oooiiiiiiii e 2-12
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Instrument Installation

———— 3 © The following procedure should be used for first time installation of
Notes the instrument. This procedure assumes that the instrument has
been unpacked and positioned in its permanent location.

® The Balance and Printer are not supplied with the instrument. They
must be purchased separately. Refer to Options, page 1-27.

® Refer to the Facility Requirements diagram, page 2—7, during
installation of the instrument.

1. Provide a work surface with convenient electrical power and gas
supplies. Refer to the Facility Requirements diagram, page 2-7
for power and gas supply requirements.

2. Install the Instrument as shown in the Facility Requirements
diagram, page 2-8. Provide a minimum space of six inches
around the instrument for airflow.

& HIGH VOLTAGE HAZARD

>
WARNING This equipment operates from a 230V~ source. Contact

with this voltage can be fatal. Do NOT connect the
instrument to the facility power source until instructed
to do so.

3. Connect the AC power cord, supplied with the instrument, to the
power connector on the rear of the instrument. DO NOT plug it
into facility power. For installation outside the U.S.A. Refer to
International Installation, page 2-6.

4. Remove the Incoming Helium Flow Scrubber and Aliquot Dose
Flow Scrubber reagent tubes from the gas panel of the instrument
and pack them. Refer to Reagent Tube Packing, page 2-11.

5. If you're installing a TruSpec Micro determinator, pack the
anhydrone tube. Refer to Anhydrone Tube Packing, page 3-26. If
you're installing a TruSpec Macro, skip to the next step.

6. Install the Computer near the instrument. Refer to Computer
Installation, page 2-13.

7. Install the Balance near the computer and instrument. Refer to
Balance Installation, page 3-5.
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A

—_—
CAUTION

POSSIBLE OPERATOR INJURY

Oxygen is not recommended in the pneumatic systems
of LECO instruments. If a spark is present, an explosion
may result.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Connect the Oxygen Tubing Assembly from the oxygen tank to
the oxygen fitting on the rear of the instrument.

Slide the fitting back from the edge of the tubing and push the
tubing into the oxygen port of the instrument. Then slide the nut
toward the instrument and screw it onto the instrument port.
Tighten the nut.

Turn the oxygen gas on at the tank and set it to 35 psi (2.41
bars).

Connect the Helium Tubing Assembly from the helium tank to the
helium fitting on the rear of the instrument.

Slide the fitting back from the edge of the tubing and push the
tubing into the helium port of the instrument. Then slide the nut
toward the instrument and screw it onto the instrument port.
Tighten the nut.

Turn the helium gas on at the tank and set it to 35 psi (2.41
bars).

Connect the Pneumatic Tubing Assembly from the pneumatic tank
to the pneumatic in fitting on the rear of the instrument.

Slide the fitting back from the edge of the tubing and push the
tubing into the pneumatic port of the instrument. Then slide the
nut toward the instrument and screw it onto the instrument port.
Tighten the nut.

Turn the pneumatic gas on at the tank and set it to 40 psi (2.76
bars).

Install a Crucible into the into the combustion tube. Refer to
Crucible Installation, page 2-8.

Install the Exhaust Flask onto the rear panel of the instrument.
Refer to Exhaust Flask Installation, page 2-10.

DO NOT couple the TC cell and ballast exhaust together. Attach

Note them to separate exhaust systems.
19. Connect the Ballast Exhaust, on the rear of the instrument, to the
facility exhaust.
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A

—
CAUTION

POSSIBLE OPERATOR INJURY

Ballast exhaust must be exhausted away from the work

area and should not be vented into the lab. Connect the

exhaust ports to the lab exhaust system or a fume hood.

20.

21.

22,

Install the USB cable from the computer to the instrument. Refer
to Data Transmit Installation, page 2-14.

Plug the instrument into facility AC power DO NOT turn the
instrument on until instructed to do so.

This completes instrument installation. Before continuing with
operation, refer to Setup, page 4-1.
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International Installation

For international installation, a HAR approved line cord for use in the
end country must be obtained. This product requires a disconnect
device that may either be the plug of the power cord or a disconnect
device installed at the installation site if the equipment is permanently
wired.

When the plug on the power supply cord is intended to serve as the
disconnect device, the socket/outlet must be installed near the
equipment and shall be easily accessible. When the wiring is
permanently connected, a disconnect device (such as a circuit breaker
or switch) must be lockable, installed near the equipment, and be
easily accessible.

Combustion Tube

The combustion tube supplied in instruments purchased for domestic
use is packed before shipment from the factory. Instruments
purchased for international use may not have the combustion tube
packed. If the combustion tube is not packed, refer to Combustion
Tube Packing, page 6-28 and pack the combustion tube.
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. | HELIUM
/35 PSI (2.41 BARS)

B

OXYGEN
35 PSl (2.41 BARS)

PNEUMATIC
40 PSI (2.76 BARS)

«'» o | AC POWER
230V~ 10%
: = 50/60HZ, 12 AMPS
4 & ) T
AUTOLOADER AND~_ =
SULFUR ADD-ON "\« L / TC CELL
CONNECTORS : | EXHAUST
: e- MAIN
SOMPL TER T - . . " EXHAUST
INTERFACE
CONNECTOR ) .
a5 el
- “ IEI
GAS KNOCK-OUTS
FOR EXTERNAL

SULFUR ADD-ON
MODULE
Electrical Requirements
Instrument.......cccoeiiiiiiinnnnns 230V~ (£10%), 50/60 Hz, 12 Amps
Computer .ovvvveviiiiinea s 115/230 V~ (£10%) 50/60 Hz, 5/3 Amps
1] ]} wo] PP 90 to 264 V~, 50/60 Hz, 1.6 A (max)

Balance .........cooviiiiiiie, 120 V~ (£10%), 60 Hz, 0.5 A (max)

Gas Required

Carrier Gas .....oovvivviiiiiiiieenen 99.99% Helium 35 psi (2.41 bars) £10%
Combustion Gas..........c.ccnnenee. 99.99% Oxygen 35 psi (2.41 bars) £10%
Pneumatic Gas..........ccvvevennnnn Compressed Air, source must be oil and water

free, 40 psi (2.76 bars) £10%
Regulators

Helium oo 0 to 125 psi, CGA 580, 5/8-14 Female RH
OXYgEN...iiiiiiiiii i 0 to 125 psi, CGA 540, 9/16-14 Male RH
Al 0 to 125 psi, CGA 346, 9/16-14 Male RH

Figure 2-1
Facility Requirements
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Crucible Installation

1.

Remove the loading head and set it to the side. Refer to Crucible
Replacement, page 6-31.

Screw the lance extractor tool, located in the inside front door,
into one of the threaded holes in the lance assembly and remove
the lance assembly.

Insert the crucible extractor tool into a crucible and lower it into
the combustion tube, Figure 2-3, page 2-9. Rest the crucible on
the quartz wool packing. Release the crucible and remove the
extractor tool.

Hold the lance by the removal tool and carefully lower it in place.
Unscrew the lance extractor tool. The bottom of the lance should
be positioned %" inside the top of the crucible. Check alignment
and position before the combustion tube is installed. Refer to
Figure 2-2 below.

Reinstall the loading head.

The lance extractor tool should be stored in the inside of the front
door.

CRUCIBLE
o

Figure 2-2
Lance Installation
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CRUCIBLE

/ EXTRACTOR TOOL

CRUCIBLE

@Q -

LOADING HEAD ="\
INTERFACE BLOCK

Figure 2-3
Crucible Installation
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Exhaust Flask Installation

1. Attach the exhaust flask holder to the rear of the instrument
using the screws supplied, Figure 2-4, below.

2. Attach the flexible tubing from the bottom of the instrument to
the long open metal tube in the top of the stopper.

3. Connect the short open metal tube, in the top of the stopper, to
the lab exhaust using a short piece of flexible tubing.

TO LAB
EXHAUST EFROM
THERMOELECTRIC
COOLER
FLASK

Figure 2-4
Exhaust Flask Installation
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Reagent Tube Packing

A

—
CAUTION

Anhydrone is a strong dehydrating agent and potentially
strong oxidant (over 150°C). Don not heat with organic
matter, flammables or combustibles. Avoid contact with
strong acids. Refer to material safety data sheet for safe
handling and storage procedures.

Removal

Packing

1.

A wN

Slide reagent tube upward until the bottom end can swing free.
Tilt out the free reagent tube end.

Pull the reagent tube downward off the top port.

Insert a screen filter into the bottom of reagent tube. Position the
o-ring towards the bottom and push the screen filter up into the
tube !/4-inch, Figure 2-5, page 2-12.

Pack 3/4-inch of glass wool into the bottom of reagent tube.
Fill the bottom !/5 of reagent tube with Anhydrone.
Fill the top /5 of reagent tube with Lecosorb.

Firmly pack !/, to 2/5-inch of glass wool into the top of reagent
tube.

Reinstall the reagent tube.

Clean excessive reagent from work area.

Installation

1.
2.

Push the top end of the reagent tube over the top port.

Tilt the reagent tube inward and pull it down, pushing it over the
bottom port.

Installation
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Figure 2-5
Reagent Tube Packing
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Computer Installation

10.

11.

12.

13.

Unpack the Computer, Monitor and Printer.

Set the Computer near the instrument and near the Computer set
the Monitor and Printer.

Connect the Power Cord, supplied with the monitor, to the power
input jack on the rear of the monitor. Refer to the manual
supplied with the monitor.

Connect the Monitor Cable, supplied with the monitor, to the
monitor connector on the rear of the computer.

Locate the Instrument Interface Cable and connect it to the
Instrument Connector (Ethernet) on the rear of the computer.
Connect the other end to the Computer Connector (Ethernet) on
the rear of the instrument. Refer to Figure 2-1 on page 2-7.

Locate the Keyboard, supplied with the computer, and set it in
front of the monitor. Connect the keyboard cable to the keyboard
connector on the rear of the computer.

Locate the Mouse, supplied with the computer, and set it next to
the keyboard. Connect the mouse cable to the mouse connector

on the rear of the computer. The Mouse Pad should be positioned
under the mouse.

Connect the Power Cord, supplied with the printer, to the power
input connector on the rear of the printer. Refer to the manual
supplied with the printer.

Connect the Printer Cable to the connector on the rear of the
printer. Connect the other end of the printer cable to the printer
connector on the rear of the computer (typically this will be a USB
cable).

Locate the Copy Protection Key and plug it into one of the USB
connectors on the back of the computer.

Refer to the manual supplied with the printer and install the ink
cartridges in the printer and align them.

Turn the Computer ON and wait for the Operating System to load.
Click on the TruSpec Icon and follow the registration instructions
that appear on the display. Make sure the TruSpec applications
program has loaded and the program appears on the display
before continuing.

Align the ink cartridges after the computer and printer have been
turned on. Refer to the manual supplied with the printer for the
alignment instructions.

Installation
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Data Transmit Installation

——— 3 ©® The data output is RS-232.

Notes
All character generation is coded in ASCII or UNICODE format.

® Special characters (such as expanded print characters) are filtered
out.

1. Connect the data transmit connector on the computer to the
serial connector on the peripheral device.

2. Configure the instrument's output to match that of the peripheral
device. Refer to Data Transmission Communications Settings,
page 5-78, for the configuration procedure.

3. To transmit data automatically, refer to Transmit Data
Automation, page 5-77.
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Apply Power

Note

The Power Switch on the left side of the determinator should be in
the off position.

Turn the Gas Supplies on at the regulators.

In the step below the Determinator and Computer must be turned
ON.

Turn on AC power to the determinator. Permit the computer to
boot-up and run the application program.

Allow the temperature to stabilize for one hour before performing
a system check or sample analysis.

Access the Ambient Monitor. Refer to Ambient Chart on page 8-6.

Verify that there are no alarms indicated by an exclamation
marker in a yellow box to the left of the parameter. All alarms
must be cleared before performing a sample analysis. To clear an
alarm it may be necessary to perform hardware calibration,
system maintenance or wait an appropriate amount of time for
the instrument to warm-up. Refer to the Diagnostics and Service
Section of this manual for more information.

Installation
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Option Installation

This chapter lists step-by-step instructions to install optional
equipment for the TruSpec Determinator. For software setup and
configuration, refer to System Setup, page 4-1.

TUSEratiONS e 3-3
Balance Installation ......oouoiriiii e 3-5
Balance Installation consists of ... .o 3-5
Balance SetUp . i 3-5
Resetting the BalancCe ........oooiiiiiiiii e 3-6
Balance Test Procedure ... ..o e 3-6
Printer Installation........cooiiiiii 3-8
Liquid AUTOSAMIPIEr .. et 3-9
Stackable CarOUSelS. . ... 3-10
Smartline Installation.........cooiiiiii 3-13
Modem Installation ..o 3-14
NetOp® Software INStallation ........evveveeeiieeiieeieeeie e eneeens 3-15
Create @ ShOortCUL ..o e 3-16
Operation SetUP ..ot 3-19
TruSPeC MICro KitS..uuiiiiiiii i e aaees 3-20
Accessory Packs for the Micro Determinators.........c.covvvvinenns 3-20
Accessory Pack CHN Micro (619-712) cocvvviiiiiiiiiniiinnne, 3-20
Accessory Pack CHNS Micro (619-770) ..cccvviiiiiiiiinniinnnnnns 3-20

Software Setup (MICr0) ..vvueiniii i 3-22
Sample Preparation TruSpec MiCro....ccviviiiiiiiii it i i i 3-23
Periodic Maintenance Schedule (MiCro) .....cvvviiiiiiiic i 3-24
Anhydrone Tube Packing (MiCro).....cccvviiiiiiiiiii i 3-26
REMOVAL. .. 3-26

PaCKING et 3-26
Installation ... 3-26
Combustion Tube Packing (MiCro) .....coviiiiiiiiiiiiciiie i 3-28

Option Installation TruSpec CHN/CHNS 3-1



Leak Check (MICr0) .iuii it i e e e e 3-32

Leak Check Definitions ......covviiiiiiiiiiiii e 3-33
TruSpec OXygen Add-ON ..o e aaens 3-34
EQUIPMENT PacKages ...t i 3-34
Initial INstallation ... 3-37
Oxygen Furnace SCrubber..... ..o 3-38
Heating Element Installation ..o 3-39
Packing and Installing the Furnace Tubes..........cocoviiiiiiiiiiinnnnn, 3-41
Helium Regulator ..o e 3-43
Loading Head and Gas LiNES .....cviiiiiiiiiii i i e 3-46
Conversion Back to CHN/CHNS .....cooiiiiii e 3-47
Oxygen Catalyst Tube Packing......cccvviiiiiiiiiiiiii i e 3-53

(O 0 7= or= 1[0 1 3-55
Controls and INdicators .......ccoviiiiiiiiii e 3-55

1= o U] o 3-56
Sample Preparation ....ccooiiiiiii i 3-58
SaMPlEe ANAlYSIS it 3-58

Leak Check, TruSpPeC OXYGEN ..iviueiiiiii it iiee it eie e eviee e aeeanaes 3-59
Periodic Maintenance, Oxygen Add-On........cccoiieiiiiiiiiiiiiiiinnnnnns 3-60
Sliding Block and Loading Head Cleaning .........coovvieiieiiiiiiiiiieieanens 3-61
Furnace Temperature Adjustment........cooiiiiiiiiii i 3-63
Tllustrations, TruSPEC OXYGEN .uuiuiiriiiiieieeiei et reeeaneaaens 3-65

3-2

TruSpec CHN/CHNS Option Installation



Illustrations

Figure 3-1 Balance Control Panel......cccoviiiiiiiiiiiic i 3-7

Figure 3-2 Carousel Open POSItioN ......coviiiiiii e 3-10
Figure 3-3 Carousel Bottom Plate .....ccoiiiiiiiiii i 3-11
Figure 3-4 Carousel Mounting POSItioN........ccoiviiiiiiiiiiieeeeees 3-11
Figure 3-5 Stacked CarOUSEIS.......oiuiieiiiiii e 3-12
Figure 3-6 Sample Preparation—Microcapsule..........cccviiiiiiiiiinnnnnnn. 3-23
Figure 3-7 Anhydrone Tube Packing........cooiiiiiiiiiiiii e 3-27
Figure 3-8 Combustion Tube Packing (Micro)......ccccvvviiiiiiiiiiiinnnnnne. 3-30
Figure 3-9 Lance Assemblies.....cccviiii i 3-31
Figure 3-10 Power Cord Wiring Table .......coooiiiiiiiiies 3-37
Figure 3-11 Oxygen Furnace Scrubber.........cooiiiiiiiiiiiiiii i 3-38
Figure 3-12 Heating Element Installation ...........cooiiiiiiiiiiiccii e, 3-40
Figure 3-13 Packing the Furnace Tube.........cooiiiiiiiii s 3-42
Figure 3-14 Seating the Furnace Tube......ccoiiiiiiii i 3-42
Figure 3-15 Helium Regulator ..o 3-43
Figure 3-16 619-729 Tube Installation ..........ccooiiiiiiis 3-44
Figure 3-17 619-731 and 619-732 Tube Installation.................cennet. 3-45
Figure 3-18 Distribution Card.........coiviiiiiiiii e 3-48
Figure 3-19 Catalyst Heater Control Card...........coovviiiiiiiiiiiiiinns 3-49
Figure 3-20 Carbon IR Cell Tubing Connection.........cccvviiiiiiiiiiiinnnnnn. 3-50
Figure 3-21 Catalyst Heater Gas Connection .........cocoviiiiiiiiiiiinnnnns 3-51
Figure 3-22 Oxygen Add-On Interface......cooviiiiiiiiiiiii i 3-52
Figure 3-23 Oxygen Catalyst Heater Tube Packing ...........c.ccoeviinnnnn. 3-54
Figure 3-24 Controls and Indicators .........cooiiriiiiii e 3-55
Figure 3-25 Furnace Control Card ......cooviiiiiiiiiii i i 3-64
Figure 3-26 Timer Valve Assembly ......cooviiiiiiii e 3-65
Figure 3-27 Manifold Assembly ........oiiiiiiiii e 3-66
Figure 3-28 Pneumatic Line Assembly .....cccoiiiiiiiiiiiiiiciie 3-67
Figure 3-29 Loading Head Assembly .......ccoiiiiiiiiiiiiiii e 3-69
Figure 3-30 Front Panel Assembly.......ccooiiiiiiiiiii e 3-70
Figure 3-31 Furnace Assembly ..o 3-71
Figure 3-32 Oxygen Furnace Exploded View .......c.coviiiiiiiiiiiiiennnns 3-72
Figure 3-33 Right Side View - Divider Panel Removed ................c....e. 3-73

Option Installation TruSpec CHN/CHNS 3-3



Figure 3-34 Right Side VIieW.....coovviiiiiiii e 3-74

Figure 3-35 Left Side View

3-4

TruSpec CHN/CHNS Option Installation



Balance Installation

——————» ©® The following procedures should be performed to install the
Notes balance. Refer to the manual supplied with the balance for more
information.

® The Balance is not supplied with the instrument it must be
purchased separately. Refer to Options on page 1-27.

® The instrument will only support Sartorious® four or five place
analytical balances. Other balances may be used; however, LECO is
not responsible for installation or proper operation.

Balance Installation consists of:

Balance Setup—Installing the balance at the location where it will be
used and electrically connecting it to the instrument.

Resetting the Balance—Setting the balance output parameter values to
match those of the instrument's.

Balance Test Procedure—Making sure the balance operates properly

with

the instrument.

Balance Setup

1.

Unpack the Balance and assemble it as shown in the manual
supplied with the balance.

Plug the AC adapter, supplied with the balance, into facility
power. Connect the AC adapter cable to the power-input jack on
the rear of the balance.

Adjust the balance feet to level the balance. The level bubble
should be inside the circle when the balance is level. The level
bubble is located on the rear of the balance.

Connect one end of the balance interface cable to the serial
connector on the computer (COM 1). Connect the other end of
the cable to the balance connector on the rear of the balance.

To properly interface the balance with the analyzer, reset the
balance to the factory defaults. Refer to Resetting the Balance on
the next page.

After the balance is reset, do not change any of the configuration
codes. The balance codes can be changed to custom configure the
balance, if desired, after this procedure is completed and the
balance is operating with the determinator.

Option Installation
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Resetting the Balance

1.

o v AW

Turn the AC power ON to the balance by pushing the Power
button.

As soon as all the segments on the display light, push the TARE
button. The display will blank for a few seconds and then the
menu code settings will appear.

Press CAL to display 9 in the left digit.
Press PRINT to skip the center digit.
Press CAL to display 1 as the right digit.

Press TARE and hold it for 2 seconds or more. The balance will
reset to the factory set defaults.

Continue with Balance Test Procedure below.

Balance Test Procedure

_
Note

Refer to Balance Configuration, page 4—-35, and verify the
instrument is properly configured before performing this procedure.

Make sure the spreadsheet is displayed on the monitor and press
the Print button on the balance. A sample should be logged in and
the weight displayed on the balance entered into the spreadsheet
under mass.

If desired, the sample logged in during this test procedure can be
deleted.

3-6
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Figure 3-1
Balance Control Panel
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>
Note

Printer Installation

® A printer is not supplied with the instrument. It must be purchased
separately. Refer to Options, page 1-27, for more information.

Shut down and turn off the Computer system if necessary.
Unpack the Printer and locate the printer interface cable.

Refer to the installation instructions supplied with the printer and
connect the printer to the computer.

Refer to the installation instructions supplied with the printer.
Install the printer on the work surface and attach all necessary
cables and components.

Refer to the installation instructions supplied with the printer and
install the printer software. This will require turning on the
computer system and printer. It is not necessary to turn on the
instrument at this time.

After the printer is installed and tested turn the computer and
printer OFF.

3-8
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Liquid Autosampler

Instructions to install and setup the Liquid Autosampler are provided in
the 619-680-110 Liquid Autosampler Kit. The Instructions are Leco®
part number 619-680-901. For software setup, operation and
maintenance refer to the information below.

— 3 ©® The Liquid Autosampler should only be used with the TruSpec CHN
Note Macro determinators.

Setup
» System Configuration, page 4-32.

Operation

» Liquid Sample Analysis, page 5-36.

Maintenance

» Duckbill Replacement, page 6-49.

Illustrations
» Liquid Autosampler- Exploded View, page 10-26.
» Liquid Loading Head, page 10-37.
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Stackable Carousels

Stacking carousels increase the number of samples that can be
analyzed without operator intervention. Each carousel can hold 29
samples and up to four carousels can be stacked on the loading head.

As samples are analyzed, samples from the upper carousel drop and
fill the lower carousel. Only samples from the lower carousel drop into
the loading head.

SAMPLE
POSITION 30

4,

Determine the number of carousels that are going to be used and
stacked.

Prepare and weigh 29 samples for the first or bottom carousel.

Looking down into the carousel, turn the bottom plate until hole
number 30 is open. Refer to Figure 3-2 below.

00g i

Figure 3-2
Carousel Open Position

Insert samples into holes 1 through 29 of the carousel. DO NOT
move the bottom plate. Use this carousel for the first or bottom
carousel only.

3-10
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5. Without moving the bottom plate install the carousel onto the
loading head. The large and small pins on the bottom plate must
align with the holes in the loading head. DO NOT move the
bottom plate to align the holes, move the entire carousel. Refer
to Figures 3-3 and 3-4 below.

LARGE
PIN

SMALL
PIN

Figure 3-3
Carousel Bottom Plate

LARGE CAROUSEL
PIN HOLE

SMALL CAROUSEL
PIN HOLE

Figure 3-4
Carousel Mounting Position

Option Installation TruSpec CHN/CHNS 3-11



6. Prepare and weigh up to 29 more samples for the second
carousel.

7. Looking down into the carousel, turn the bottom plate until hole
number 29 is open.

8. Insert samples into holes 30 through 28 of the carousel. DO NOT
move the bottom plate.

9. Without moving the bottom plate, align the standoffs and install
the second carousel on top of the first carousel. The standoff on
the first carousel should be inserted into the hole in the second
carousel directly under the standoff in the second carousel. Refer
to Figure 3-5 below.

STANDOFF CAROUSEL 2

CAROUSEL 1

Figure 3-5
Stacked Carousels

10. To stack more carousels, repeat steps 7 through 9. For the third
carousel hole 28 should be open and for the fourth carousel hole
27 should be open. As the samples drop into the first carousel
they will be in the correct numerical order.

11. Enter the sample information into the spreadsheet. It will be
necessary to ignore the sample position numbers on the carousels
and number the samples in the spreadsheet from 1 to the highest
sample number in consecutive order.

—  » o |f operation is intermittent with the weight of 4 carousels, perform
Note the carousel adjustment procedure on page 9-31.
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Smartline Installation

Smartline provides an on-line support connection between your
instrument and LECQO's Technical Service department. This section
contains detailed instructions for the installation of Smartline to an
existing computer system and the necessary steps required to install
the software and external modem.

—————» ©® [or part number and ordering information refer to Options on page
Note 1-27.
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Modem Installation

Turn the instrument and computer off.

2. Unpack the Smartline package. Refer to Components and
Accessories List, page 1-29, for package contents.

3. Connect the modem to the rear of the computer using the modem
cable.

4. Connect the power cube, supplied with the modem, to the power
input jack on the modem.

Connect the modem to the same outlet as the computer.
Turn the modem, computer, and instrument on.

Insert the Modem Installation CD-ROM in the CD-ROM disk drive
(typically D:). The Installation program should start
automatically.

When the Welcome screen is displayed, click Next.

When the Installation screen is displayed, select Software then
select US Robotics control center and click Install.

10. When the Setup screen is displayed, click Next then Next again.
The program will automatically choose the best location (folder)
in which to install the program.

11. Click OK when finished.

A

—_— POSSIBLE PROGRAM ERROR
CAUTION Disregard any further software installation beyond this
point. Click Cancel to close the pop-up window.

12. Turn the computer off then back on again to reboot the system to
activate the modem software.

13. Refer to NetOp® Software Installation and install the software,
page 3-15.
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NetOp® Software Installation

—  » e After Modem Installation, page 3—14, the NetOp® software must be
Note installed. This procedure installs the software.

1. Insert the NetOp® Installation CD-ROM in the CD-ROM disk drive
(typically D:). The Installation program should start
automatically.

2. The first screen displayed is the Language Selection screen.
Select the appropriate language then click Install.

Select Windows then click Yes to accept the license agreement.

4. When the Registration dialog box is displayed, enter the HOST
registration numbers.

The HOST registration number can be found on the back of the
Note NetOp® Installation CD-ROM jewel case.

l

5. Click Next. The program will automatically choose the best
location (folder) in which to install the program.

Click Next. The files will be copied into this location.
Click OK when finished.

Continue with Create a Shortcut on the next page.
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Create a Shortcut

— » ©® A shortcut should be created on the computer desktop for easy
Note access to LECO.

Close or minimize all open programs.

Right-click on the computer desktop. A drop-down menu is

displayed.

Active Deskiop k

Arange loons k
Line Up lzons
Refresh

FPazte
Fazte Shortout

Mew »

Froperties

Click New. A second drop-down menu is displayed.

L] Eolder

@ Briefrasze

%’ Bitmap Image

@ CarelDR&W 8.0 Graphic

m Corel PHOTO-PAINT 8.0 Image
@ Microsoft “word Docurnent

Senf DrawPluz Drawing

ﬁ Microzoft Office Binder

[ SC144DR Document

Corel Yentura 7.0 Publication
[ %1510 4 Drawing

E “Wawve Sound

@ Microzoft Excel Worksheet
B ‘wirip File
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4.

Click Shortcut. The Create Shortcut wizard is displayed.

Create Shortcut

addresses.

This wizard helps you to create shortouts to local or
nebwork programs, files, Folders, computers, ar Inkernet

Type the locakion of the ikem:

Click Mext ko conkinue,

Browse, ., |

= Back

Mexk = | Cancel I

Enter the location of the program. If the location is not known,
the program can be located using the Browse button.

A.

Click Browse. The Browse For Folder dialog box is displayed.

Browse for Folder

Select the target of the shortout below:

-] Microsoft Hardware
#-] Microsoft Office
-] Microsoft Yisual Studio
{:l Mindscape
{:l Mokive
{:l Mavnt
{:l MetMeeting
R rietop Host
{:l Cutlook Express
{:l Swmantec

-] ‘Web Publish

{:l Windows Media Plaver
-7 Wind s MIT

o]

=

Zancel |

B.
C.

Locate and select the folder.
Click OK.
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6. Once the program location has been entered, click Next. The
Select a Title for the Program dialog box is displayed.

Create Shortcut x|

This wizard helps wou to create shorbcuts to local ar
nebwork programs, files, folders, computers, ar Inkernek
addresses.

Tvpe the lacakion of the ikem:

I | Browse, .. |

Click Mext ko continue,

= Back Mext = | Cancel I

7. Enter the name of the shortcut as Connect to LECO.

Select a Title for the Program x|

Tvpe a name For this shortcut:

Conneck To LECO

Click Finish ta create the shortout,

< Back I Finish I Cancel

8. Click Finished when done. The shortcut is displayed on the
computer desktop.
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Operation Setup

Turn the computer on.

2. Double-click the Connect to LECO icon on the computer desktop.
If the icon is not there, refer to Create a Shortcut, page 3-16, for
additional information.

............................

3. Click in the check box next to U.S. Robotics 56K Fax Ext.

4. Click Wait For Call then contact LECO Service department (269-
982-5497) to confirm Smartline is working properly.
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TruSpec Micro Kits

There are two Micro kits available for the TruSpec CHN determinator.
The 619-675-110 converts the determinator to a TruSpec CHN Micro
and the 619-675-130 converts the determinator to a TruSpec CHNS

Micro.

Instructions to install the TruSpec Micro Kits are included in the kits.
For software setup, operation and maintenance refer to the
information that follows.

Theory of Operation for the TruSpec Micro Determinators can be found
on pages 7-3 and 7-5.

Flow diagrams for the TruSpec Micro Determinators can be found on
pages 7-6 and 7-7.

Accessory Packs for the Micro Determinators

Accessory Pack CHN Micro (619-712)

1 502-189 Copper Sticks (100 grams)

1 502-190 Copper Oxide Wire Pieces (100)

1 601-963 Tin Capsules

1 601-964 Fine Spring Loaded Pliers (used to crimp

capsules)

1 608-089 O-ring

1 608-379 Quartz Wool Strip

1 619-725 Micro Spatula

1 619-726 Forceps

1 619-736 Tube Cleaning Brush

10 702-557 O-ring

1 773-942 Anti-seize Compound
Accessory Pack CHNS Micro (619-770)

1 502-189 Copper Sticks (100 grams)

1 502-190 Copper Oxide Wire Pieces (100)

1 502-207 Cystine Sample

1 502-209 Sulfamethazine Sample

1 502-489 Micro Porous Crucible (10/pk)

3-20
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502-293
502-489
601-964
608-089
608-379
619-725
619-726
619-736
702-557
773-942

Silver Capsule

Porous Crucible

Pliers

O-ring

Quartz Wool Strip (15 inches)
Micro Spatula

Forceps

Exhaust Tubing Brush

O-ring

Anti-seize Compound
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Software Setup (Micro)

Configure the analysis method for the Micro mode by selecting Micro

for the sample size.

From the Configuration method click Method.

Click Properties to display the analysis parameters.

In the Sample Size dialog box click Micro.

Analysis Parameters | Element Parameters | Burn Profile | Macro Ballast Parameters |

—Sample Size

" Macro (50 mgs - 1.5 grams)

Mo Sample Drop Detection

¢ Micro (20 micrograms - 50 mgs);

I 0 times k Blank.

—Furnace

Temperature

Afterburner Temperature

asn 0- 1050 C

as0 0-1050C

o]

Cancel | Help |

— » o Refer to Create a Method, on page 4—39, for a complete list of
Notes method procedures and definitions.
® To login and analyze a sample refer Login a Sample and then
Sample Analysis starting on page 5-17.
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Sample Preparation TruSpec Micro
— » ©® To prevent contamination, only handle the capsules with forceps.

Notes . .
® Crimp capsules on a clean surface such as an inverted beaker.

Place the Micro Capsule on the balance using forceps.
Press Tare to tare the balance.

Add Sample to the microcapsule being careful not to spill any on
the balance pan.

4. Remove the Micro Capsule from the balance and crimp as shown
below.

5. Place the crimped Micro Capsule on the balance and record the
mass. For the TruSpec CHN use Tin Capsules. For the TruSpec
CHNS use Silver Capsules.

————» ©® CHN Tin Capsules, LECO P/N 601-963
Notes
® CHNS Silver Capsules, LECO P/N 502-206

—————» ® Pliers, LECO P/N 601-964
Tools
® [orceps, LECO P/N 619-726
® Spatula, LECO P/N 619-725

—)
=
MICRO CAPSULE CRIMP % %
601-963 TOP

Top Top
View View

Figure 3-6
Sample Preparation—Microcapsule
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Periodic Maintenance Schedule (Micro)

A

The following schedule is a list of maintenance procedures that
should be performed on a regular basis. For more information
concerning periodic maintenance and periodic maintenance

procedures, refer to the individual topics.

—— | TRUSPEC MICRO
CAUTION In order to obtain the best possible analysis results
periodic maintenance must be performed at the
intervals listed below.
—  » e The following maintenance intervals should be entered into
Note maintenance counters to notify the operator when maintenance
should be performed. Refer to Configure Maintenance Counters on
page 6—46.
Maintenance Item Location of Inspection,
Maintenance Item Cleaning, and
Maintenance
Intervals
Air Filter Cleaning On the top of the Vacuum daily and
instrument cabinet. wash monthly to
prevent clogging.
Refer to page 6-8.
Anhydrone Tube Accessed through door | Check daily and
(TruSpec Micro) on right side of repack when
determinator. anhydrone cakes,
about 100 analyses.
Refer to page 3-26.
Carousel Cleaning On top of the loading The carousel should
head assembly. be cleaned weekly.
Refer to page 6-16.
Combustion Tube Inside furnace Replace the copper
Packing assembly. WARNING: sticks in the
Disconnect facility secondary side every
power and let furnace 350 analyses.
cool before removing Replace the copper
combustion tube. oxide in the primary
side every 1000 to
1500 analyses. Refer
to Combustion Tube
Packing page 3-28.
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Crucible
Replacement

Inside combustion
tube. Remove loading
head and use tongs to
remove crucible.
WARNING: Furnace
may be hot.

Replace every 200
analyses. Replace the
Reticulated Micro
Crucible, used in the
CHNS micro only,
every 75 analyses.
Refer to page 6-32.

Loading Head
Cleaning

On top of the furnace
shelf above the furnace
assembly.

Inspect every day
and clean ashes and
soot if necessary.
Refer to page 6-34.

Incoming Helium
Scrubber, Repacking
the Reagent Tube

Behind the access door
on the front panel of
instrument.

Replace every 90
days or when
anhydrone cakes or
lecosorb changes
colors. Refer to page
6-40.

Aliquot Dose,
Repacking the

Behind the access door
on the front panel of

Replace at counter
limit (approximately

Reagent Tube instrument. 800 macro, 200 to
300 micro). Refer to
page 3-26.

O-rings Located in various Replace when

assemblies, reagent
tubes, and loading
head.

repacking or
replacing the reagent
tubes, cleaning an
assembly, or when
damaged. Refer to
page 6-39.

Reduction Heater
Tube Packing

Inside catalyst heater
assembly. WARNING:
Disconnect facility
power and let catalyst
heater cool before
removing reduction
heater tube.

Replace
approximately 6000
analyses. Refer to
page 6-18.

Screen Filter

Inside reagent tubes at

Clean when reagent

Cleaning the bottom. tubes are packed.
Refer to page 6-42.
Duckbill On the Liquid Loading Replace the Duckbill

Replacement—Liquid
Loading Head

Head. Refer to Figure
10-31 on page 10-37.

periodically or when it
leaks. Refer to Check
Valve Replacement
on page 6-49.
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Anhydrone Tube Packing (Micro)

Removal

1. Open the small door on the right side of the determinator and
remove the glass anhydrone tube.

Slide reagent tube upward until the bottom end can swing free.
Tilt out the free reagent tube end.

4. Pull the reagent tube downward off the top port.

Packing

1. Insert a 2 inch wad of Quartz Wool into one end of the tube.
Refer to Figure 3-7, page 3-27.

2.  Fill the tube with 2 3/, inches of Anhydrone.

3. Insert a 2 inch wad of Quartz Wool on top of the anhydrone.

Installation

A

—— | After installation make sure none of the quartz wool
CAUTION strands interfere with the o-ring seal.

Push the top end of the reagent tube over the top port.

2. Tilt the reagent tube inward and pull it down, pushing it over the
bottom port.

3. Close the door on the side of the determinator.
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Figure 3-7
Anhydrone Tube Packing

Option Installation TruSpec CHN/CHNS 3-27



Combustion Tube Packing (Micro)

— > [ ]
Notes

A

—
CAUTION

Only replace the combustion tube if it becomes cracked or plugged.
The combustion tube can be reused even if it looks cloudy.

If it becomes necessary to remove the combustion tube refer to
Combustion Tube Removal on page 6-22.

POSSIBLE COMBUSTION TUBE DAMAGE Do not touch the
lower portion of the combustion tube without gloves.
Body oil can promote devitrification that may cause the
combustion tube to crack.

Remove 1 quartz wool strip from the package. Separate it
lengthwise into 2 sections being careful to match the outside
diameter of the roll to the inside diameter of the combustion
tube. Each section is 3/4-inch wide.

Using the crucible extractor, push two rolled quartz wool strips
into the primary side of the combustion tube until the rolls are
properly positioned in the combustion tube, Figure 3-8, page 3-
30.

Pour 34 inch of Copper Oxide Wire into the primary side of the
combustion tube until it rests on the quartz wool strips.

Insert the combustion tube into the furnace, seal it with two high-
temperature orange o-rings.

In the primary side of the combustion tube, insert the crucible
until it rests on the copper oxide wire. If you're packing the
combustion tube for the CHNS micro insert the reticulated micro
crucible inside the larger crucible.

Insert the Lance Assembly into the primary side of the
combustion tube. The bottom of the lance tube should be
positioned ¥ inch inside the crucible. Refer to Figure 3-9 on page
3-31.

Add or remove a small amount of copper oxide wire under the
crucible to insure that the bottom of the lance is properly
positioned inside the crucible.

Push 3.5 grams of copper turnings into the top of the secondary
reagent tube. Compress the copper turnings until they fill 0.75
inches of the bottom of the tube.

Pour Copper Sticks on top of the copper turnings.
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10. Insert the secondary reagent tube into the secondary side of the
combustion tube.

11. Seal the secondary side of the combustion tube with the
afterburner interface block.
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Figure 3-8
Combustion Tube Packing (Micro)
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CHNS MICRO

190-423 <« 601442
SCREW \ O-RING
(4 REQD)

CHN MACRO/MICRO

190-423 <— 601-442
SCREW \ O-RING
(4 REQ'D) |
619-773 783-276
LANCE HOLDER LANCE HOLDER
‘ ‘ COVER ‘ COVER
760-359 \ - 780-831 ‘ ; ‘
O-RING : O-RING \ ‘
(2 REQ'D) (< ‘ >) (2 REQ'D) (( 1 >)
619-772 ' 783-275
LANCE HOLDER & = LANCE HOLDER
BLOCK BLOCK
616-146
LANCE
QO NEe
— —
Figure 3-9
Lance Assemblies
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Leak Check (Micro)

— 3 © Refer to page 8-31 for the TruSpec Micro Leak Check Flow
Note Diagram.

1. Click Diagnostics and select Leak Check. The Leak Check screen

will appear.
Diagnostics (press Alt+F4 to close) I =] Y]
Ambient Eharll Solenoids/Switches ~ Leak Check |System Ehackl Fuma:el Ea\ihratinnl Netwnlkl
" \whole 02 @ whole He
" Segmented 02 " He &liquot Loop
" whale Micra

Print

Leak Check Completed successfully

Cwerpressure

Initial Pressure

[0l 0.5 1.0 L5

Legend - Description | Step | Initial | Pressure | Cifference | Resulks |
wthole He:!
A Mitrogen Measure 1 1375 1375 0.173 Passed

2. Click the Whole Micro button in the upper left of the screen to
select the micro leak check procedure.

3. Click Start to perform a leak check. System pressure is monitored
in the chart at the middle of the screen.

Click Stop to abort a leak check in progress.

5. Click Print to print the results of a completed leak check on the
system printer.

—  » ® [or acomplete explanation of the Leak Check procedure refer to
Note Leak Check on page 8-22.
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Leak Check Definitions

Whole Micro—Click this button to pressurize and leak check the entire
TruSpec Micro combustion system. The TruSpec Microanalysis Kit must
be installed for this selection to appear.

Initial Pressure (graph)—The system pressure before the leak check is
started. The system is pressurized to this value.

Overpressure (graph)—Overpressure is approximately 2.5 mmHg
above initial pressure. If the pressure rises above this value the leak
check will fail.

Leak (graph)—Leak pressure is approximately 5 mmHg below initial
pressure. If the pressure falls below this value the leak check will fail.

Option Installation TruSpec CHN/CHNS 3-33



TruSpec Oxygen Add-On

Equipment Packages

Items listed below are repeated throughout this manual and are
subject to revision. Please consult the packing slip received with the
instrument.

———— 3 © |tems listed below are repeated throughout this manual and are
Note subject to revision. Please consult the packing slip received with
the instrument.

TRSOX Package consisting of: TruSpec Oxygen Add-On
1 630-100-900 TruSpec Oxygen Furnace Assembly
1 630-190-071 Component Pack
1 660-010-155 TruSpec Micro Pack
1 660-010-144 Accessory Pack

TruSpec Add-On Pack (660-010-155) consisting of:

660-010-142 AC Power Harness
660-010-143 Right Side Panel with Catalyst Heater

1 190-277 8-32 Screw (ground wire catalyst side panel to base)

1 193-008 Lock Washer (ground wire catalyst side panel to base)
1 200-290 Instruction Manual

4 601-691-001 CFLEX Tubing

1 606-702-012 PFA Tubing (bottom of side panel catalyst to CO, cell)
1 615-830-031 PFA Tubing (oxygen manifold B to top of catalyst side panel)
8 617-484 Fitting Nut (tubing install)

8 617-485 Fitting Ferrule (tubing install)

8 617-486 Flangless Nut Removal Tool

1 618-044 Eclipse Cable Assembly

4 619-405 Hose Clamp

1 619-729 Tube (helium regulator to flow controller)

1 619-731 Tube (incoming scrubber to helium regulator manifold)
1 619-732 Tube (TC manifold #4 to helium regulator manifold IN)
1

1
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Component Pack (630-190-071) consisting of:

190-744
602-803
608-052
608-057
608-065
608-087
608-130
608-135
608-898
615-830-040
615-830-110
621-018
625-401-360
625-501-568
625-505-643
765-978
773-661
660-010-141
779-513

W = B B O B N B B B B B2 B2 N B 2 W W

Screw (for furnace adapter plate)

O-ring (micro interface block)

Heating Element Assembly

Furnace Adapter Plate (for leak check plate)
Graphite Lance

Flat Washer (heat shield lance assembly)
Inner Furnace Tube

Combustion Tube Extractor Tool

Receptacle Cover

Tubing (micro interface block A to oxygen manifold A)
Tubing (furnace adapter plate)

Flow Control Valve

Outer Furnace Tube

Pneumatic Line Assembly

Heating Element Insulation

AC Power Receptacle, 30A

Adapter Fitting

Micro Interface Block

O-ring (sample drop plate and load head seal)

Accessory Pack (660-010-144) consisting of:

501-053
501-170
501-621
502-184
502-196
502-227
502-228
601-442
601-963
606-026
608-089
608-090
611-351-178

o) TN ) T o) NN N o R L o T R

Carbon Acetanilide Sample 10 grams
Rare Earth Copper Oxide 50 grams
Copper Turnings 200 grams
Benzoic Acid Standard

Carbon Black Powder

Tin Capsule 500 / Bottle

Graphite Pad

O-ring (catalyst tube, top)

Tin Capsule

Graphite Crucible 10 / PK

O-ring (inner combustion tube)
O-ring (outer combustion tube, bottom)

O-ring (outer combustion tube, top)
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1 619-154 Catalyst Heater Tube

6 772-520 O-ring (screen filter and reagent tube blocks)

1 775-306 Secondary Filter

1 775-601 Reagent Tube
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Initial Installation

>
Notes

A

—
WARNING

Before installing the TruSpec O furnace, perform the Initial Power-
Up and System Setup procedures.

The lance must be removed from the primary side of the
combustion tube, in the determinator, before performing oxygen
analyses.

Specifications for the TruSpec Oxygen Add-On are listed on page
1-32.

Provide a work surface with convenient electrical power supply.
Place the furnace 6 inches to the right side of the determinator.

A male plug and female receptacle, which can be used for the
power cord of the furnace, are supplied. If other types of
connectors are used, follow the wire color code shown in the
Power Cord Wiring Table below. Do not plug the furnace in until
instructed to do so.

To avoid electrical shock do not plug the furnace into
facility power until instructed to do so.

Power Cord

Connection

Black 230 V~
White Neutral
Green Ground (earth)

Figure 3-10
Power Cord Wiring Table
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Oxygen Furnace Scrubber

1. Slide the tube toward the quick disconnect block with the tapered
port, tilt out the freed tube end, then pull the tube off the tapered
port. Refer to figure 3-24 on page 3-55.

2. Pack 3/, inch (19 mm) of glass wool into the screen filtered
bottom of the tube. Refer to Figure 3-11 below.

3. Fill the bottom half of the tube with anhydrone. Refer to Figure 3-
12 below. Fill the top half of the tube with Lecosorb.

4. Pack '/, inch to /4 inch (13 to 19 mm) of glass wool into the top
of the tube.

5. Reinstall the tube in the blocks.

501-081
GLASS WOOL

502-174
775-601
LECOSORB GLASS TUBE

501-171

ANHYDRONE
501-081
GLASS WOOL
775-306

FILTER SCREEN

772-520
O-RING

Figure 3-11
Oxygen Furnace Scrubber
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Heating Element Installation

1.

i AW N

10.

11.

Note

12.
13.

Remove the four screws and take off the sample drop plate. Refer
to Figure 3-8, page 3-40.

Remove the four screws and take off the top plate.
Remove the two screws and take off the heat shield.
Remove the furnace right side panel.

Loosen the two thumbscrews and take off the fan plate assembly.
The wires do not have to be disconnected.

Lift the two heating element leads away from the heating element
and insert the heating element.

Remove the two screws and washers that attach the power
supply leads to the terminal block.

Line up a heating element lead end over a terminal and then
place a power supply lead end over the heating element lead end.

Secure the two leads using one of the screws and washers
removed in a previous step.

Insert two heating element strips around the top of the heating
element.

Reattach the fan plate assembly.

If you're installing the furnace at the location it’s going to be
used skip to Packing and Installing the Furnace Tubes on page 3—
41.

Replace the heat shield, top plate, and sample drop plate.
Install the Right Side Panel.
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Heating Element Installation
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Packing and Installing the Furnace Tubes

1.
2.

10.

11.

12.

13.
14.
15.
16.

Remove the Right Side Panel of the TruSpec Oxygen Furnace.

Remove the Load Head, Sample Drop Plate, Top Plate and Heat
Shield.

Very lightly lubricate the bottom inside of the outer furnace tube
with 616-529 Vacuum Grease.

Insert the outer furnace tube into the heating element. The outer
furnace tube will meet resistance as it is pushed past the o-ring
seal. Before the outer tube is fully in place wrap insulation around
the tube near the top (the insulation will be placed between the
inner heating element and outside of the outer combustion tube
to help keep heat within the furnace area). Refer to Figure 3-14
on page 3-42. Continue to push the outer furnace tube until it is
firmly seated.

Install the Heat Shield and Top Plate on the furnace.
Place the 601-351-178 O-ring around the outer furnace tube.

Reinstall the Sample Drop Plate and insert the 779-513 o-ring
into the groove on the sample drop plate.

Roll the graphite pad and insert it into one end of the inner
furnace tube until there is a !/, inch recess between the graphite
pad and the end of the inner furnace tube. Refer to Figure 3-14
on page 3-42.

Very lightly lubricate the bottom inside of the inner furnace tube
with 616-529 Vacuum Grease.

Insert the inner furnace tube, graphite pad end down, into the
outer furnace tube. The inner furnace tube will meet resistance as
it is pushed past the o-ring seal. Continue to push the inner
furnace tube until it is firmly seated.

Pour 2.25 grams of carbon black powder into the inner furnace
tube using the funnel.

Insert the crucible extractor tool into a 606-026 Graphite Crucible
and lower it into the furnace until it is resting on the carbon black
powder.

Release the crucible and remove the crucible extractor tool.
Lower the graphite lance carefully into place.

Install the 608-087 Washer (heat shield) on the lance assembly
Reinstall the Load Head and Right Side Panel.
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625-401-360 —
OUTER FURNACE

TUBE

608-130 ——— ¥
INNER FURNACE
TUBE

606-026
GRAPHITE
CRUCIBLE

502-196
CARBON BLACK
POWDER

502-228 —
GRAPHITE PAD

Figure 3-13
Packing the Furnace Tube

608-130
INNER \
FURNACE N

TUBE

FURNACE
TUBE

HEATING
ELEMENT

625-401-360
OUTER \L
\

608-089 TI— [T
O-RING

608-090
O-RING

Figure 3-14
Seating the Furnace Tube
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Helium Regulator

.\

Notes

It will be necessary to perform this procedure unless the
instrument was modified for micro analysis.

If the instrument was modified for micro analysis skip this
procedure and continue with Loading Head and Gas Lines on
page 3—46.

Place the unit’s Power ON/OFF switch in the OFF position and
disconnect the unit from facility power.

Turn OFF all gas supplies to the unit.

Remove the unit’s right side panel, left side panel and top panel.

Working from the top of the unit, locate the helium regulator

figure 3-15 below. Note that the IN port is in an upward position.
Remove the two screws that secure the regulator to the Helium
regulator manifold block and then remove the regulator. Rotate
the regulator 180° and then reinstall the regulator to the Helium
regulator manifold block using the screws previously removed.

TWO SCREWS
(NOT SHOWN)
SECURE
REGULATOR

e HELIUM
REGULATOR

Figure 3-15
Helium Regulator
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HELIUM
REGULATOR
MANI|FOLD

HELIUM
REGULATOR
MANIFOLD
TOP PORT

HELIUM
REGULATOR

Install the 619-729 Tube from the top port in the helium
regulator manifold and the front port on the flow controller figure
3-16 below. Use a 617-484 Nut and 617-485 Ferrule on each end
of the 619-729 Tube. The 617-484 Nuts can be tightened with the
617-486 Nut Tool.

619-729
TUBE

FLOW
CONTROLLER

FLOW
CONTROLLER
FRONT PORT

Figure 3-16
619-729 Tube Installation

From the left side of the unit, remove the existing tube that is
connected from the regulator to the incoming scrubber. Also
remove the existing tube connected from the regulator to the TC
manifold number 4 port.
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Refer to figure 3-17 and connect the 619-731 Tube between the

incoming scrubber port and the Helium OUT port. Use a 617-484
Nut and 617-485 Ferrule on each end of the tubing. The 617-484
Nuts can be tightened with the 617-486 Nut Tool.

Refer to figure 3-17 and connect the 619-732 Tube between the
Helium IN port and the TC Manifold #4 port. Use a 617-484 Nut
and 617-485 Ferrule on each end of the tubing. The 617-484
Nuts can be tightened with the 617-486 Nut Tool.

619-731
TUBE

HELIUM
ouT

HELIUM
IN

INCOMING
SCRUBBER

619-731
TUBE

THERMOCOUPLE
CONNECTOR
FROM 619-698

HEATER BRACKET

ASSEMBLY

TC
MANIFOLD
#4

Figure 3-17
619-731 and 619-732 Tube Installation
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Loading Head and Gas Lines

>
Note

10.

11.

12.

13.

14.

Do not perform this installation until analyzing samples in the
oxygen mode. When switching from the oxygen mode to any other
mode, the determinator must be restored to the original set up.

Turn OFF the gas supplies.

Remove the loading head, lance and crucible from the
determinator oxidation furnace then install the furnace adapter
plate and 602-803 O-ring. Secure with the thumbscrews. Refer to
Figure 3-22 on page 3-52.

Turn the AC power OFF to the determinator.

Remove the right side panel of the determinator. This panel will
no longer be used.

Locate and remove J512X from the Distribution Card and connect
it to J512AI. Refer to figure 18 on page 3-48.

Locate the 660-010-142 AC Power Harness and install connectors
J512Z and J512AG to their respective connectors on the
distribution card. If there is a connector already installed at 15122
then plug connector J512Z, from the harness, into J512X on the
power distribution card.

Place the new 660-010-143 right side panel near the right side of
the determinator.

Install the connector labeled J512AM, from the right side panel, to
connector J512AM on distribution card. Refer to figure 18 on page
3-48.

Install a red 618-044 Cable from J514A, on the right side panel,
to 1J512Q on the distribution card.

Install the green yellow ground wire to the chassis using a 190-
277 screw and 193-008 washer.

Install connector J514F from the AC power harness to connector
J514F on the right side panel. Refer to figure 3-12 on page 3-49.

Push the green yellow wire from the AC power harness over the
ground terminal on the right side panel.

Install the yellow thermocouple plug, from the catalyst heater, to
connector TB1A on the catalyst heater control card located on the
inside of the right side panel. Refer to figure 3-19 on page 3-49.

Connect one end the 660-010-154 Adapter Cable to the cable
from the catalyst heater, and connect the other end to J514C on
the catalyst heater control card. Refer to figure 3-19 on page 3-
49,
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15.

16.

17.

18.
19.
20.

21.

22.

23.
24,

25.

26.

Disconnect the input tubing to the carbon IR cell. Refer to figure
3-20 on page 3-50.

Push the 601-691-001 Tubing over the barb fitting that was
exposed when the original tubing was removed from the IR cell.
Side the tubing coming from the catalyst heater into it and then
secure it with a 619-405 hose clamp. The disconnected tubing will
hang free in the determinator.

Install the new right side panel, with catalyst heater, to the
determinator using the hardware from the original side panel..

Turn on the AC power to the determinator.
Access the TruSpec software.

Click Configuration and select System. Click Enable Oxygen Add-
On.

Connect tubing, between the TruSpec Determinator and TruSpec
Oxygen Furnace as shown in figure 3-22 on page 3-52. Use 615-
830-019 tubing and the 625-501-568 tubing assembly.

Remove the Aliquot Scrubber reagent tube and replace it with an
empty tube. LECO P/N 619-268. Refer to Reagent Tube Packing
on page 2-11 for location.

Turn the Gas Supplies ON.

Perform the Leak Check procedure. If it indicates any leaks in the
system, first test the carrier and analyze flow lines using the leak
detection solution.

Plug in the furnace and turn the AC power ON. Set the furnace
temperature by pushing the temperature set dial (located on the
front of the furnace) in, then turning it clockwise to set the
furnace temperature to 1300°C.

Allow 20 to 30 minutes for the furnace to reach operating
temperature. If the carbon black powder is fresh, allow an
additional 15 minutes for the carbon to be “baked-off” before
performing an analysis.

Conversion Back to CHN/CHNS

1.

To convert the system back for CHN/CHNS analysis:
A. Press F8 and turn the gas OFF.

B. Set the TruSpec Oxygen furnace temperature to zero. When
the temperature is below 600°C, relieve the furnace pressure
by removing the reagent tube on the front of the Oxygen
furnace.

T

—
CAUTION

the loading head, carbon black powder will clog the

If the internal pressure is not relieved before removing

loading head and coat the work area.
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C. Remove the Micro Interface Block and replace the lance and
determinator load head.

Remove the Right Side Panel of the determinator.

E. Disconnect the gas tubing from the carbon IR cell to the
catalyst heater on the side panel and connect the original
tubing that was removed for Oxygen analysis.

F. Install the Right Side Panel.

G. Remove the empty Aliquot Scrubber tube and replace it with
the packed tube. Refer to Reagent Tube Packing on page 2-
11.

H. Press F8 and turn the gas ON.

I.  Click Configuration and select System. Click Disable Oxygen
Add-On.

J512X J512Z J512A1 J512AM

Figure 3-18
Distribution Card
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TB1A

THERMOCOUPLE
TO CATALYST
HEATER
J514C J514A
POWER TO
CATALYST
HEATER

Figure 3-19
Catalyst Heater Control Card
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DISCONNECT THIS TUBING, LET IT HANG, INSTALL TUBING
FROM CATALYST HEATER TO BARB.

Figure 3-20
Carbon IR Cell Tubing Connection
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GAS CONNECTION TO
OXYGEN ADD-ON

CATALYST
HEATER

Figure 3-21
Catalyst Heater Gas Connection
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615-830-031
TUBING TO
CATALYST HEATER

625-501-568 615-830-019
TUBING ASSEMBLY TUBING

Figure 3-22
Oxygen Add-On Interface
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Oxygen Catalyst Tube Packing

—_—> o The Oxygen Catalyst Heater is located on the right side panel of
Note the determinator.

A

—— > | Use caution to prevent serious burns. If the catalyst
WARNING tube is being repacked wait for the catalyst heater to
cool performing the steps below.

1. Loosen the Screw in the Removal Block and remove the block
from the top of the catalyst heater tube. Pull the catalyst heater
down and remove the tube. Refer to Figure 3-23 on page 3-54.

2. Push the 501-621 Copper Turnings into the catalyst heater tube
until one inch of the tube is filled. The copper turnings should rest
at the neck above the narrow section of the tube.

3. Pour 50 grams 501-170 Rare Earth Copper Oxide onto the copper
turnings until approximately 34 of the tube is filled or the bottle is
empty.

4. Insert the packed catalyst heater tube into the catalyst heater
and push it over the o-ring on the lower block.

5. Push the catalyst heater up and install the Removal Block.
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619-154 [v]
GLASS TUB\

501-170
RARE EARTH o
COPPER OXIDE
50 GRAMS

501621 ———— |
COPPER

TURNINGS

|

Figure 3-23
Oxygen Catalyst Heater Tube Packing
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Operation

Controls and Indicators

Power On/Off Switch—Switches power on and off to the furnace. Also
acts as a circuit breaker on the incoming facility line power. Located on
the left side of the furnace.

Temperature Display—This LED window displays the set and current
furnace temperatures.

Temperature Set Dial—Push this dial in and turn it to set the furnace
temperature, clockwise for an increase, counterclockwise for a
decrease. Release the dial when the temperature is properly set. The
current temperature is shown on the display. Analysis can begin once
the furnace displays the set temperature. Nominal temperature is
1300°C.

LOADING
POWER HEAD WITH
SWITCH LOCATED CAROUSEL
ON LEFT SIDE
OF INSTRUMENT
DIGITAL
TEMPERATURE
TEMPERATURE ADJUSTMENT

DISPLAY

775-601
OXYGEN FURNACE
SCRUBBER

Figure 3-24
Controls and Indicators
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Setup

1. Turn the AC power and gas supplies ON to both the TruSpec Micro
Determinator and TruSpec O furnace.

2. Set the TruSpec O furnace temperature to 1300°C. Refer to
Controls and Indicators on page 3-55.

3. Select the Configuration menu and click System. The System
Configuration screen will appear.

4. Click the Micro Oxygen drop down arrow and select Enable.

System Configuration - TruSpec x|

Syzbermn | Balance I

[3az Conzervation Timeout 15 1 - BOO minutes

auto Increment Sample Name  |Fr-p.

I

Maominal Masz mg 1000

Sample Loading I'I Carousels j
Liguid Autazampler Port IEEIM2 - I

Furnace Standby 950

T emperature

Sample Mags IMiu:ru:- [up to 10 mgs] j
Micro Oxpgen I Disable = I

[T COZLow Genesiz ||
[~ H20 Genesiz ||

Print |

] 4 I Cancel Help

5. Click OK. A dialog box may appear reminding the operator to
connect the gas lines from the determinator to the TruSpec O.
Verify that the gas lines were installed and click OK.
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Select the Configuration menu and click Methods. The Method

screen will appear.

Create a Method for oxygen analysis. Refer to Create a Method on
page 4-39. To start use the values in the table below. If
necessary the values may be changed to meet your needs.

Analysis Parameters

Combustion Furnace Temperature 950°C
Afterburner Temperature 850°C
Element Parameters

Analyze Yes
Baseline Delay Time 15 seconds
Minimum Analysis Time 60 seconds
Comparator Level 1.00
Ending Time 1 second
Conversion Factor 1.00
Significant Digits 5

Select the Configuration menu and click Counters. The

Maintenance Counters screen will appear. The oxygen counters
may be left at the factory defaults, listed in the table below, or
edited as desired. Refer to Configure Maintenance counters on

page 6-46.
Oxygen Add-On Oxygen Add-On
Reagents Scrubber

Type Analyses Analyses

Count Blanks Yes Yes

Count 0 0

Warn 500 600

Stop 0 0

Resets 4 4

Option Installation
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Sample Preparation

— » © Tin capsules should be used for oxygen analysis.
Note

Sample preparation for the TruSpec O is the same as sample
preparation for the TruSpec CHN Micro. Refer to page 3-23.

Sample Analysis

After setup and method development, oxygen analysis with the
TruSpec O is the same as oxygen analysis with the TruSpec CHN
Micro. Refer to Sample Analysis on page 5-27.
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Leak Check, TruSpec Oxygen

—  » © To perform a leak check click Start. Whole micro will automatically
Notes be selected. This is the only selection available.

® This procedure checks both the determinator and the Oxygen Add-
On.

® To perform a leak check refer to the Leak Check procedure on page
8-22.

Leak Check Screen Example

Diagnostics {press Alt+F4 to close) - TruSpec - |O] x|
Ambient Chart I Solennids/Switches  Leak Check | Systemn Checkl Funace I Calibration I Metwark |

™ ‘whole 02  whole He
© Segmented 02 " He Aliquot Loop
& Whole Micio

Prirt

Leak Check Campleted successfully

Overpressure

[nitial Pressure

[oa] b . 15

Legend - Description Stey Initial Fressure

Difference Results
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Periodic Maintenance, Oxygen Add-On

The following schedule is a list of maintenance procedures that
should be performed on a regular basis. For more information
concerning periodic maintenance and periodic maintenance
procedures, refer to the individual topics.

A

—
CAUTION

TRUSPEC OXYGEN ADD-ON
In order to obtain the best possible analysis results
periodic maintenance must be performed at the

intervals listed below.

A

—
CAUTION

area.

Before performing any of the procedures listed below,
cool the furnace to < 600°C and relieve the furnace
pressure by removing the reagent tube on the front of
the oxygen furnace. If the internal pressure is not
relieved before removing the loading head, carbon black
powder will clog the loading head and coat the work

Maintenance Item

Location of Maintenance
Item

Inspection, Cleaning,
and Maintenance
Interval

Catalyst Heater
(Oxygen Furnace)

Located on right side panel of
determinator.

Repace every 6000
analysis. Refer to page 3-
53.

Crucible

Inside furnace combustion tube

Replace every 100
analyses. Refer to page 3-
41,

Oxygen Furnace
Scrubber

Behind front door of oxygen add-
on.

Check daily and repack
when anhydrone cakes or
lecosorb changes colors,
about 600 analyses. Refer
to page 3-38.

Oxygen Furnace
Reagents (carbon
black).

Oxygen Add-On combustion
tube. Turn gas off, reduce
furnace temperature, wait a few
minutes for pressure to drop to
zero, remove inner combustion
tube.

Replace every 500
analyses. Refer to page 3-
41,

Sliding Block and
Loading Head

On top of the Oxygen Add-On
Furnace.

The Loading Head should
be inspected weekly and
cleaned as necessary.
Refer to page 3-61.
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Sliding Block and Loading Head Cleaning

Notes

10.

11.

12.

The sliding block and loading head should be inspected weekly
and cleaned as needed.

The oxygen furnace temperature must be less than 600°C before
this procedure is performed.

Refer to Figure 3-21 on page 3-55 when performing this
procedure.

Set the Gas Switch OFF.
Remove the Carousel if used.

Briefly left up the Reagent tube located on the front of the oxygen
furnace too remove system pressure. Refer to Figure 3-24 on
page 3-55.

Loosen the Screw and remove the Pneumatic Gas Manifold
Assembly from the top of the TruSpec O. Refer to Figure 3-29 on
page 3-69.

Remove the Handle Pin. This pin holds the sliding block to the
piston shaft. Refer to Figure 3-21 on page 3-69.

Remove the Slide Block, if the viewing port is dirty or if it is
suspected that the internal o-ring may be leaking, remove the
viewing port piston by applying a low pressure to the pneumatic
fitting. Clean the port and window in the slide block.

Clean the seal piston windows and all surfaces. Clean and lightly
grease the Seal Piston O-rings, replace the o-ring if it is worn or
damaged.

Clean and lightly grease the O-ring on the bottom of the sliding
block with silicone grease, replace the o-ring if it was worn or
damaged.

Clean all surfaces of the Loading Head Block exposed by the
removal of the sliding block.

Reinstall the Seal Piston with O-rings. The piston is installed
correctly if the seal o-ring is exposed.

Loosen the thumbscrews and place the Loading Head Assembly
on a work surface.

Turn the Loading Head Upside down and inspect the underside. If
it is clean and you suspect no leaks, skip to step 16, otherwise
perform the following steps.

A. Remove the two screws in the large cylinder mounting block.

B. Remove the Locating Pin screw from the side of the loading
head.

C. Remove, clean and lightly grease the o-ring, located inside
the locating pin screw hole.
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D. Remove the Cylinder and Piston (inside the loading head).

Clean the piston and piston port hole. If there is scoring on
the piston, replace it. Clean and lightly grease the small and
two larger o-rings.

E. Replace the Cylinder Mounting Block making sure the groove
on the piston is aligned with the locating pin screw on the
side of the block. Align the sample hole by manipulating the
piston as it is reinserted into the loading head. Replace the
screws in the cylinder mounting block. The head of the
locating pin screw should be flush with the side of the
loading head, seated against the o-ring and forming a seal
against the piston hole. Don’t force the pin screw in. It will
damage the piston if not aligned properly.

—_— > e If needed, replace the gas manifold to get the piston to fully
Note extend into the block. The use of a “/s, hex wrench, or similar
diameter tool, inserted into the block sample hole through the
piston hole from the bottom can aid in alignment of the grove for
the alignment pin screw.
13. Clean and lightly grease the O-ring on the sample drop plate.
14. Reinstall the Loading Head Assembly.
15. Replace the Sliding Block and secure it with the handle pin. If the
pin does not slide in easily, realign the hole in the cylinder shaft
16. Reinstall the Gas Manifold Assembly and tighten the screw to
secure it.
17. Perform a Leak Check.
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Furnace Temperature Adjustment

A

== , | ELECTRICAL SHOCK HAZARD
WARNING Hazardous voltages are present within this unit. Use
caution when performing this procedure.

10.

11.
12.

13.

Set the gas switch Off.

Set the furnace power switch Off and disconnect the furnace from
the facility power.

Remove the furnace right side panel and locate the Furnace
Control Card. Refer to Figure 3-25 on page 3-64.

Controls R55, R56 and R64 have been set at the factory. If these
controls should need adjustment, locate the controls and adjust
control R55 to the 10 o’clock position, R56 to the 2 o’clock
position and R64 to the 11 o’clock position. The middle range of
the controls is the 12 o’clock position.

Turn R65 completely counter clockwise to set the current limit to
zero.

Turn the furnace temperature control completely counter
clockwise to set the temperature to zero.

Plug the furnace in and set the power switch On.
Observe the control card.

A. The yellow LED should be on.

B. The red LED should be off.

Place the positive (+) terminal of the digital voltmeter on TP1.
Place the ground terminal on TP9. Adjust R3 (Over-temperature)
until the digital voltmeter reads 7.15 volts at TP1.

Place the positive (+) terminal of the digital voltmeter on TP10.
Leave the ground terminal on TP9. Adjust R24 until the digital
voltmeter reads 0.28 volts at TP10.

Remove the digital voltmeter.

Turn the furnace temperature control clockwise to set the furnace
to desired operating temperature (nominal is 1300°C).

Slowly adjust R65 (Current Limit) until the digital voltmeter reads
0.185 volts at TP8. As R65 is adjusted, the red LED should light
up and the yellow light should be off. The heating element will be
receiving current and the furnace should begin ramping to set
temperature.
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Figure 3
Furnace Control Card
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lllustrations, TruSpec Oxygen

NOTE:
BE SURE O-RING IS VISIBILY
STEP #1: ALIGNED WITH THIS HOLE
LOOSEN NUT AND BACK-OFF Y E——
TO THE LEFT TO ALLOW FOR 5 LT T
ADJUSTEMENT b O O ol Hi
| N - & Pl
———————————— - i ialataten|
| ¥ | i == A
= | [ 5 oot !
- W !
i *‘1
DETAIL
STEP #2:
HAND ADJ. SCREW INTO VALVE TO SET O-RING
EVEN WITH SECOND MTG. HOLE. THEN RE-TIGHTEN
LOCK NUT TO VALVE BODY TO HOLD POSITION. NOTE:
IF O-RING IS TO THE RIGHT OF THIS HOLE, THE INPUT OF
AIR PRESSURE IS REQ'D TO SEND PISTON BACK TO THE
LEFT, PISTON /S NOT ATTACHED TO SCREW.
190-036
SCREW MPHP
2 REQD
i
I
! 193-055
| WASHER FLAT
Nt h
! (&) 2REQD
1
!
1
! 625-501-546
VALVE TIMER /173661
SEE DETAIL /  FTGBARB
/ 2REQD
//
/—773-663
/ FTG ELBOW
/ 2 REQD
1 /
e |
|l
; &
1
Lo - \’ @
1 ~
oo "
| | S~ 1
I
1 %
625-501-550
BRACKET MTG TIMER
1LS-00524-D

Figure 3-26
Timer Valve Assembly
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775-333
FTG ADAPTER

625-501-540
fPLATE MANIFOLD BLOCK

ILS-00526-A

Figure 3-27
Manifold Assembly
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603-050

TUBING BLAGK
14"REQD
603-047
¥ TUBING RED 761-731
603-048 BING
TUBING BLUE 14"REQD SHRINK TUBING
14" REQD CUTTO 1*
2PCS
1.000 NOTE: COVER SLEEVING ONLY
ﬂﬂ1om-<—
J [
\—625-401-320
SLEEVING
10" REQ'D
. 10" REF
ft—— 2"
14" REF -
ILS-00527-A
Figure 3-28

Pneumatic Line Assembly
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601-886

SCREW CAPTIVE
773661 ZREQD
FTG ADPTR
190278 193-179
SCREW WASHER FLAT
2 REQD 606-132 2REQD
625-501-522
BLOCK MOUNT CAROUSEL
e £60-010-032
625-501-525 SCREW -010-
ASSY CAROUSEL MOUNT 2REQD BLOCK - LOADING HEAD
625-501-571
625-501-527 - SCREW CAPTIVE
ASSY BLOCK SLIDING SAMPLE
; 625-501-567
589551 J—@ ASSY MANIFOLD PLUG FITTINGS
ORING 118
@) 606-125
601.883 BLOCK CYLINDER MOUNT
ASSY PISTON SEALING D 621016
VALVE FLOW CONTROL
775643 >
o.Rﬁé'?lg COUPLING G 773661
FTG ADPTR
606-124 : 773-661
SCREW LOCATING PIN @/ FTG ADPTR
783-596
772738 é%oé%‘{,‘\‘, PISTON SAMPLE DROP
O-RING 010 2REQD 601-638 606-126
CYLINDER AIR NUT CYLINDER
772-738 606-127
O-RING 010 621-018 MOUNT CYLINDER PLT
VALVE FLOW CONTROL
617-436 190767
RESTRICTOR o R|7N7 é?]? SCREW 778676
) 2REQD FTG ELBOW

774283
O-RING 112 .
774-613 M .
ORNG FTG ADPTR
606-123 778-523
CYLINDER AIR 1.08B X 1.0 SST FTG ADPTR
ILS-00523-E
Figure 3-29

Loading Head Assembly
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660-010-123
ASSY PANEL FRONT

608041
BEZEL LED DISPLAY

800-327
KNOB INST WO/CALIB

807327 —/
RETAINING RING EXTERNAL

NUT

4REQD \

163-056

'SCREW
PART SUPPLIZEDWITHBEZEL 1,

T82-606 \
DISPLAY DIODE-DIGITAL 4 FLC

808018
N ASEY SWITCH

'CLIP'—
PART SUPPLIED WITH BEZEL

N

606-046
SPRING CPR 300X S0x.022W

Figure 3-30
Front Panel Assembly

/
{

193008
L

180-278

\' / ’ SCREW MPMP
N 614414 WASHER FLAT ||I 4REQ'D
\ASSY BLOCH TUBE UPPER 4REQ'D bz
; fopets RAOP-
. |

775332
FTG ELBOW
2REQD
15771
BRACKET SHADOW BOX
\—meun.ms
LABEL D BRACKET SHADOW BOX
775306
FILTER SECONDARY 10MICRON
\
772520
0-RING 108
2REQD
i
775501 —/
TUSE QUICK DISC 590D 6.00PY 514-413
ASSY BLOCK TUBE LOWER

/ WASHER LOCK
REQD

ILS-00525-C
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12REQ'D 193-055

190-257 608-049
608-030 SCREW 193-055 STANDOFF
PLATE CAP ELEMENT JREQD XVQES%R 2REQD
608-029
PLATE SUPPORT ELEMENT 193054 608-066
WASHER ASSY BRACKET BLOWER MTG
190-822 2REQD
SCREW
- 9082 REQD 625-401-371 \1,\?;\0’303 ER
190906 ’ ASSY FAN 3REQD ;%OF;QS\K,
2REQ'D ~ .
193-058 IREAD
783-192 WASHER 615-784
MOUNT ELEGTRODE 4REQD ASSY FAN
o
608-009 194-059 <
HOUSING FURNACE NUT . 2]\ o8 203
2REQD  60g-303 " © ’ PRASKET
190-279 \ <o | : 193-054
SCREW STANDOFF ; S WASHER
12 REQD ZREQD ' ' 2REQD
193-008 P 235 190-227
WASHER 90-742 SCREW
SCREW 2REQD
2 190277 | 2REQD
2 505-401- SCREW
<625-401-363 606-137

190-229 WASHER
SCREW 12 REQD
8REQD  193-006

WASHER -

. ‘ B - ASSY SHELF UPPER ASSY DEFLECTOR BOTTOM
8 REQD Xp N 4 - - 194055
NUT
608-043 '
FAN 2REQD 625-401-364
193-054 BRACKET
608-043 WASHER 606-109
FAN ASSY THERMOCOUPLE TYPE 'B'

194-055 190-231
NUT SCREW
8 REQ'D E?A%ng 2REQD
193-006
WASHER
616-469 2REQD
ASSY GROUND STRAP 601869
608-079 BRACKET TC CLAMP
INSULATION RING BLANKET 606-111
608-068 ASSY THERMOCOUPLE 'S'
INSULATION FURNACE

608-012

625-401-365 ASSY SUPPORT SHELF INSUL WASHER
RING INSULATION BLANKET LOWER 2 REQD
190-266
608-048 SCREW 193-055
S 780-835  2REQD WASHER
WASHER 606119 2REQD
2REQD A

BRACKET MTG TERMBLK TYPE B

608-074
ASSY DUCT BLOWER

193-092
WASHER
2REQD

608-014
PLATE LOWER

608-011
BASE FURNACE

190-333 625-501-516
SCREW LW PLATE FURNACE RISER
2REQD

Figure 3-31
Furnace Assembly

776-682
TERMINAL BLOCK
780-290

INSULATOR TERM BOARD MS- 2-140

ILS-00529-A
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X = ASSY CARD REVISION AS INDICATED BY WORK ORDER OR KIT COMPONENT

Figure 3-32

Oxygen Furnace Exploded View

ILS-00528 - J

53
ITEMNO. | PART NUMBER DESCRIPTION nnsis.rm
168-001- LABEL WARNING CE HI VOLTAGE 3
169-002-789 LASEL CAUTION, REMOVE PRESSURE 1
169-002-803 LABEL ID TRUSPEC O 1
183-055 WASHER FLT 170X 437X.045TZP 6
5 184116 NUT RND K_B-32) 28 NY 4
[] 540-132 Strap-Connector Jumper Terminal Block 2
7 |en-505 O-RING 201 171X 449%.1385 5
8 602581 STANDOFF PC CARD 250 8
9 [602-698 BRACKET C CURRENT XFORMER RCG 1
10 2-699 ASSY TRANSFORMER CURRENT 100:1 1
1 2-803 O-RING 125 1299 1 505%.1038 1
12 2787 FILTER RFI 30 AMP 1
13 |604-399 FTG UNION BR._12T- 12T 2
14 [B04-422 STANDOFF 19210 x 37500 x 310 ALUM 4
15 [606-585 Mount Breaker Circuit Mokded 1
16 |B07-157 RELAY DPST 24V 1
17 [608-028 PLATE SAMPLE DROP 1
18 [608-052 ELEMENT HEATING 7.75%3.00%2 12 1
19 G08-065 LANCE GRAPHITE 1
20 [608.087 WASHER FLT .307X1.455% 25CER 1
21 [soepam | O-RING 113 540X _T55X.103A 1
22 |60B-090 O-RING 212 858X 1.125X 139A 1
23 [608-130 TUBE QUICK DISC 9500X11.65GR 1
24 };508—133 ASSY FITTING TUBE LOWER 1
25 [610-150 TERMINAL LUG ADAPTER 2
26 |614-695 TAB LOCKING 2
21 [B15-770 BRACKET CONTROL CARD 1
28 [615-774 ASSY GUARD FILTER 1
2 [615-785 Assy 1
30 [615-958 Hinge Concealed Door Chrome H
3t [617-212 SPRING COMPRESSION GROUND ENDS 5
32 [617-457 CAP INSUL POST 66 DIA X 40 4
EE] 17-713 CATCH ASSY DOOR NON-MAGNETIC 1
] 18561 ASSY PANEL DIVIDER 1
35 18-565 ASSY BASE VTF 1
3% [625-33 CIRCUIT BRK 25 A 250V DPST PO 1
3 625-401-359 PLATE TOP FURNACE 1
3B [625-401-360 TUBE MULLITE, MACHINED 1
3 [625.501-508 ASSY WORK SHELF 1
40 |625-501-509 DOOR - MACHINED 1
625-501-514 ASSY PANEL BACK 1
[ 625-501-528 BRACKET PANEL DIVIDER 1
4 625-501-530 ASSY BRACKET CIRCUIT BREAKER
14 |625.501.543 PLATE MANIFOLD BLOCK
625-501-548 PLATE GUIDE PANEL SIDE
625-501-552 ANGLE GASKET MTG L SIDE
625-501.553 ANGLE GASKET MTG R SIDE
45 [625-501-555 ASSY FURNACE 1
45 |625-501-557 BASE - MOUNT LOADING HEAD 1
50 [625-501-560 ASSY VALVE TIMER 1
51 [625-501-561 TUBE MANIFOLD TO COMB LOW 1
52 [625-501-862 TUBE REAGENT BTM TO MANIFOLD 1
- ASSY MANIFOLD CHECKNV FITTINGS 1
TUBE REAGENT TOPIADPTR LOWER 1
INSULATION HEATIMG ELEMENT 3
ASSY LOADING HEAD 1
ASSY PANEL FRONT 1
ROD SUPPORT 2
660-010-125 BLOCK SUPPORT 2
60 |660-010-125 ASSY RIGHT PANEL 1
61 [660-010-127 ASSY PANEL LEFT 1
62 |660-010-141 ASSY BLOCK INTERFACE MICRO DEDICATED 1
63 |B66-037 ASSY CARD S5R PHASE CONTROLLER 1
64 [701-899 Assy Dio IN4D04 VI 250 Spade 1
B5 702-822 CIRCUIT BRK 5A 250V SPST PO 1
66 |767-571 ‘Suppert Circuit Board H
67 [770-990 Terminal Block 4POS 50 X 281 1
B8 [770-991 Flate Designation Marker Strip 4 plc 2
66 [772-993 GUARD FAN 2
70 [T77-810% ASSY CARD MULTI QUTPUT DC SUP 1
N ASSY CARD FURNACE CONTROL 1
72 [718-513 O-RING 135 1.525X 2 131X.103V 1
73 [780-970 FOOT LEVELING .375-16X 625 4
4 |7B1-165 RELAY SOLID STATE 504 1
781-973 FITTING NUT CONDUIT .75-14 1
762-502 FTG ADPTR 5 12T- 12MPT 1
TE3-199 Assy Varistor with Lugs 1
76 |603-89 FTGE ADPTR §T6 .75C S0/62NY 1
79 (80507 BALL BEARING 5
80 [660-010-160 ASSY FRAME AND FILTER 1
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777-810X
DC SUPPLY
CARD

ished'm'qa
_——

615-785
TRANSFORMER

602-699
CURRENT
TRANSFORMER

607-157
RELAY

781165
RELAY (K2)

666-037
SOLID STATE
RELAY

Figure 3-33
Right Side View — Divider Panel Removed
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608-018
TEMPERATURE \
CONTROL

e T

ASSEMBLY
608-043
COOLING FAN
(2 REQUIRED) !
i 702-622
i CIRCUIT
: BREAKER
WARNING v | }
o )
625-501-555 '
FURNACE \
ASSEMBLY 777-811X
FURNACE
CONTROLLER
CARD

[NEEN R

Figure 3-34
Right Side View
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625-366
CIRCUIT BREAKER

ON/OFF SWITCH
625-501-546
TIMER
625-401 ;:3;;' VALVE
(2 REQUIRED)
615-784
FAN
ASSEMBLY

603-787
RFI FILTER\

Figure 3-35
Left Side View
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4 System Setup

System Setup explains how to set the operating parameters. These
procedures should be done before any samples are analyzed for the
first time per the application.

TUSEratiONS e e 4-4
Front Panel Controls and FUNCLIONS ......occiiiiiii e 4-5
MENU OVEIVIEW 1.ttt et e s s s s s s a s s a e e e raes 4-7
Database MEeNU .....c.viuiiiiiiii i 4-7
Edit MeNU. e e 4-7
VIEW MENU Lottt e e e neeas 4-8
SaAMPIES MENU 1ottt e e 4-9
Configuration MeNU .....oiviiiiii e 4-12
DiagnostiCsS MENU .uiiiiiii i e e e e 4-14
MaintenNancCe MEeNU......cvviiii i 4-14
APPIY POW BT ittt e 4-15
SeleCt LangQUage. . i i e 4-16
Determining User PermiSSiONS ....uviueiviiiiiiiinie e snaesnaaes 4-17
Add User in WINAOWS .. ..ieiiiii et ae e 4-17
Add or Change User Permission for Instrument................cceennee. 4-17
View the Ambient Monitor......c.ov i 4-20
Display Configuration ......uiieiiiiiiii i 4-21
Main SCreen OVEIVIEW ....oiviiriiiiiiiite e e raens 4-21
Configure FIields ..o e 4-22
CoNfIGUIE FONE it e 4-23
Create a Dashboard Panel.........c.coviviiiiiiiii e 4-24
Single Sample Selected ........cooiiiiii 4-25

Show an Element Plot in the Dashboard.......................... 4-25

Show element Values in the Dashboard .............cc.ceovenis 4-26
Dashboard Tab Label ..o 4-26

Multiple Samples Selected .......ccoviiiiiiiiiiii 4-27
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Configure the Dashboard........ccoviiiiiiiiiiiii e 4-28

Position @ Dashboard ..........ocvvviiiiiii 4-28
Yo g =T=T o T 1= )Y o 11 | 4-29
Hide/Show the Toolbar...cvviiiii e eee e 4-30
Hide/Show the Status Bar........ccevviiii i e 4-30
LOg Barl . sttt 4-30
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Front Panel Controls and Functions

—————» ©® Refer to Figure 4-1, page 4—6, for locations of controls and
Note indicators.

Power On/Off Switch—Switches power on and off to the determinator.
The power switch is also a circuit breaker, providing protection for the
operator, determinator, and facility. The Power On/Off Switch is
located on the right side of the instrument.

Incoming Helium Scrubber Reagent Tube—Purifies the incoming carrier
gas by removing CO, and moisture.

Aliquot Dose Reagent Tube—Purifies the gas leaving the aliquot doser
and catalyst heater by removing CO, and moisture.

Furnace Filter Tube—This tube is left empty except for screen filter.
Furnace Particle Filter—This tube is left empty except for screen filter.

Catalyst Heater Assembly—Removes oxygen and changes NOx to N,
before the sample gas enters the TC cell.

Loading Head—During analysis, a sample is placed in the loading head
and automatically drops into the furnace for analysis.

Autoloader—The carousel is positioned above the loading head. One
carousel can hold 29 samples and automatically drop them into the
loading head for analysis.
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Front Panel Controls and Functions
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Menu Overview

The following are the menu choices in the Windows® software. Clicking
on any of these will open another set of menu choices.

Tru5pec

Database Edit  Yiew Samples Configuration  Diagnostics: Maintenance  Help

Database Menu

Presentation Time...
View History...
Archive Log...

Delete by Date...

Exit

Presentation Time—Refer to Presentation Time on page 4-87.
View History—Refer to View History on page 4-88.

Archive Log—Refer to Archive Log on page 4-89.

Delete by Date—Refer to Delete Analyzed Samples on page 4-93.

Exit—Used to exit the application program and returns to the Windows
Operating System.

Edit Menu

Insert Chrl+I

Fill Ctrl+F

Cut ChrlE
Copy  Chrl4C
Paste Chrl+y

Insert—Inserts a sample out of sequence, between unanalyzed
samples, into the spreadsheet for analysis. Refer to Insert a Sample,
page 5-49, for additional information.

Fill—A group of cells in the spreadsheet can be quickly filled with the
same data. Refer to Fill Cells with the Same Data, page 5-50, for
additional information.

Cut—Used to delete data from an entire row in the spreadsheet. Refer
to page 5-51 for additional information.

System Setup
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Copy—Used to copy data from an entire row in the spreadsheet to the
clipboard. Refer to page 5-51 for additional information.

Paste—Used to paste data from the clipboard to a selected row in the
spreadsheet. Refer to page 5-51 for additional information.

View Menu

v Toolbar
v Sktatus Bar
Log Bar

Firsk row Ckrl+Up
Analysis row Ctrl+Enker
Lask raw Ckrl+Dion

Mew Dashboard Pane. ..
Screen Lavouks

Toolbar—Toggles the toolbar off or on. Refer to Hide/Show the
Toolbar, page 4-30, for additional information.

Status Bar—Toggles the status bar off or on. Refer to Hide/Show the
Status Bar, page 4-30, for additional information.

Log Bar—Displays messages that are added to the log file. Refer to Log
Bar, page 4-30, for additional information.

First Row—Automatically selects the first row of data in the
spreadsheet. Refer to Go to First Row in the Spreadsheet, page 4-31,
for additional information.

Analysis Row—Automatically selects the analysis row of data in the
spreadsheet. Refer to Go to the Analyze Row in the Spreadsheet, page
4-31, for additional information.

Last Row—Automatically selects the last row of data in the
spreadsheet. Refer to Go to Last Row in the Spreadsheet, page 4-31,
for additional information.

New Dashboard Panel—Permits the operator to create or edit the
properties of the dashboard. For more information refer to Create a
Dashboard Panel on page 4-24.

Screen Layouts—Permits the operator to save a screen layout after
configuration. By saving the screen layout the operator can return to a
previous screen layout quickly. Screen layouts can be saved for
specific applications. Refer to Screen Layouts on page 4-29.
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Samples Menu

Login. .. F3
Login Crift Samples. ..

v Balance F4
Analyze F5
Abort F&
Pause F7
Promoke Alt+Up
Promote : &nalvze Mext Alk+Return
Demote AlE-+Down
Recalculate
Transmit
Print... Ckrl+P
Prink Preview
Print Setup. ..

Text Import Data. ..
Text Export Data. ..
Text Export Buffers., .,

Transfer Export. ..
Transfer Import. ..

S
Yiew Signatures. ..

Delete
View Hiskory. ..

Login—Used to login a sample or a standard into the spreadsheet.
Refer to Sample Login, page 5-19, for additional information.

Login Drift Samples—Used to log a drift sample into the spreadsheet.
Refer to Sample Login, page 5-19, and Drift Correction, page 5-44,
for additional information.

Balance—Used to enter a mass from the balance into the sample login
screen. Refer to Enter a Mass from the Balance, page 5-26, for
additional information.

Analyze—Displays the sample login screen to login and analyze a
sample, analyze a standard, or analyze multiple samples. Refer to
Analyze a Sample, page 5-27, for additional information.

Abort—Used to stop or abort an analysis. Refer to Abort an Analysis,
page 5-30, for additional information.

Pause—The operator can stop or pause analysis at a selected sample
and then resume at a programmed date and time. Refer to Pause
Analysis, page 5-34, for additional information.
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Promote—Moves an unanalyzed sample, within the sample list, up the
list towards the next sample to be analyzed.

Promote: Analyze Next—Moves an unanalyzed sample, within the
sample list, up the list and positions it as the next sample to be
analyzed.

Demote—Moves an unanalyzed sample, within the sample list, down
the list towards the last sample to be analyzed.

Recalculate—After an analysis is complete, recalculate results can be
used to recalculate the result if the extraction data or calibration has
changed. Refer to Recalculate Results, page 5-53, for additional
information.

Transmit—Transmit selected samples and transmits selected analyzed
samples with a data format to a host computer. Refer to Transmit
Selected Samples, page 5-82, for additional information.

Print—The print command accesses the report settings dialog box to
print selected sample results on the system printer. Refer to Print
Results, page 5-59, for additional information.

Print Preview—The print preview command accesses the report
settings dialog box to preview how selected samples would print on
the system printer.

Print Setup—Print Setup permits the operator to configure the printed
page. The choices and functions will depend on the printer in use.

Text Import Data—Used to import sample data from another software
application. Refer to Import Data, page 5-73, for additional
information.

Text Export Data—Used to export sample data to another storage
location like a floppy disk. Refer to Export Data, page 5-63, for
additional information.

Text Export Buffers—Used to export selected sample plot data to a file
or another application. Refer to Export Buffers, page 5-72, for
additional information.

Transfer Export—Used to Export Sample Data to a File. The file can be
saved on the systems hard drive or transferred to another media for
safe storage. Refer to Transfer Export, page 5-83, for additional
information.

Transfer Import—Used to Import Sample Data from a File and restore
it in the spreadsheet. The file had to be saved using Export Sample
Data to a File. Refer to Transfer Import, page 5-85, for additional
information.
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Sign—Used to add a signature to a sample that ensures the validity of
the sample information has remained the same since it was signed.
Refer to Sample Signhature, page 5-57, for additional information.

View Signatures—Used to view a sample signature and determine if it
is valid. Refer to View Signatures, page 5-58, for additional
information.

Delete—Delete a sample removes a selected sample with sample data
from the spreadsheet. Refer to Delete a Sample, page 5-52, for
additional information.

View History—Used to look at a history log of the actions performed on
a selected sample. Refer to View History of a Sample, page 5-56, for
additional information.
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Configuration Menu

Zalibrakion r
Blank. ..

Dirifk 3
IR Detectors, ..

Standards. ..
Methods. ..

Counkers, ..

Ilser Defined Fields. ..
Sample Templates. ..

Swskem...

sers.,.

Transmission Formats. ..
Text Export Farmats. ..
Select Language

Auko Widths
Display...
Sample Filters. ..

Calibration—Matches the response of the instrument to known
calibration samples. Refer to Calibration, page 5-39, for additional
information.

From the Calibration fly-out menu the operator can select New
Standard Calibration, page 5-41, Add Standards, page 5-42, View
Calibration, page 5-42, and Edit or Manual Calibration.

Blank—Determines the amount of blank and adjusts the calibration
(area) accordingly. Refer to Blank Calibration, page 5-40, for
additional information.

Drift—Adjusts the original calibration response to match the current
instrument response. Refer to Drift Correction, page 5-44, for
additional information.

From the Drift fly-out menu the operator can select Drift Correction,
page 5-44, View History, page 5-46, and Replace Drift Standard, page
5-47.

IR Detectors—This procedure permits the operator to adjust the
instrument’s detector linearity by applying different correction factors
to the detector. Linearizations only affect the linearity of the IR Cells.
Refer to IR Detector Linearization on page 9-35.

Standards—Used to enter standards into the calibration standards list.
Refer to Login using Calibration Reference, page 4-60, for additional
information.

Methods—Used to create a method for analysis. Refer to Method
Configuration, page 4-39, for additional information.
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Note

Counters—Automatically determines when periodic maintenance is
necessary. Maintenance data that was entered into login periodic
maintenance is used by the counters to determine when maintenance
is necessary. Refer to Configure Maintenance Counters, page 6-46, for
additional information.

User Defined Fields—Permits the operator to add a unique field to the
spreadsheet and sample login screen. The field can include a formula
for calculation or contain only test. Refer to User Defined Fields, page
4-65, for additional information.

Sample Templates—A quick way for the operator to login a sample and
enter a method, comment, and description. Create a sample template
is used to develop a specific sample template. After a sample template
is developed, use sample template to login a sample with
predetermined sample analysis data. Refer to Sample Templates, page
4-62, for additional information.

System—Configure system sets the overall instrument operating
settings to configure the instrument for a specific application or set of
applications. Refer to System Configuration, page 4-32, for additional
information.

Users—Determines which operators can use the instrument and what
functions they can use. Refer to Users, page 4-17, for additional
information.

Transmission Formats—Before data can be transmitted to a host
computer, the transmitted data format must be configured to match
the host requirements. Use transmission formats to configure data
transmission. Refer to Data Transmit Format Configuration, page 5-
74, for additional information.

Select Language—Permits the user to Select Language, page 4-16, of
the software. A list of available languages will be displayed.

® The On-board manual will remain in English regardless of language
chosen.

Auto Widths—Automatically adjusts the width of each cell to fit the
text. For instructions, see Auto Widths, page 4-31, for additional
information.

Display—Sets the desktop characteristics, as viewed on the computer
monitor. Refer to Sample Display Configuration, page 4-21, for
additional information.

Sample Filters—Sample Filters is used to display sample data based on
a predefined requirement. Refer to Sample Filters, page 4-65, for
more information.
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Diagnostics Menu

Zhart

Solenoids) Switches
Leak Check
Sysbems Check
Furnace
Zalibration
Metwiork

Ambient Chart—Select Ambient Chart to monitor the System Operating
Parameters and display the Ambient Monitor as a Chart and Graph. All
parameters can be displayed. Refer to Ambient Monitor on page 8-5.

Solenoids—Select Solenoids to toggle the Solenoid Valves to verify
proper operation, diagnose instrument problems and perform periodic
maintenance. Refer to Solenoids and Switches on page 8-35.

Leak Check—Select Leak Check to determine if the instrument has a
helium or carrier gas leak. Refer to Leak Check on page 8-22.

System Check—System check permits the operator to automatically
check Network Communications, Solenoid Operation, Pneumatic
Pressure, System Pressure, Temperature, Gas Flow and IR and TC
Cells. Refer to System Check on page 8-32.

Furnace—Select Furnace to test and monitor the Furnace for proper
operation. Refer to Furnace Diagnostics on page 8-19.

Calibration—Select Calibration to set the barometric pressure, calibrate
the combustion flow, adjust the TC cell and perform a backup
calibration. Refer to Calibrations on page 8-10.

Network—Select Network to test the Electronic Assemblies and
upgrade Firmware. Refer to Network Diagnostics on page 8-16.

Maintenance Menu

Login...
Wiew log File. .,

Log-In—Used to login periodic maintenance after it was performed.
Refer to Login Periodic Maintenance, page 6—44, for additional
information.

View Log File—The system will automatically keep a record of various
procedures that were performed. The record can be viewed using view
log file. Refer to View Log File, page 6-45, for additional information.
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Apply Power

AN

—_—
CAUTION

The Power Switch on the right side of the instrument should be in
the off position.

Connect the Instrument to the proper electrical power source if it
wasn’t done during installation. Refer to Instrument Installation,
page 2-3, for addition information.

Turn the Gas Supplies ON with the regulators at the gas tanks.
The oxygen and helium should be set to 35 psi (2.41 bars). The
pneumatic should be set to 40 psi (2.76 bars).

Turn on AC power to the instrument and computer. Permit the
computer to boot-up and run the application program.

Allow the temperature to stabilize for one hour before performing
a system check or sample analysis.

Access the Ambient Monitor. Refer to Ambient Chart on page 8-6.

Verify that there are no alarms indicated by an exclamation
marker in a yellow box to the left of the parameter. All alarms
must be cleared before performing a sample analysis. To clear an
alarm it may be necessary to perform hardware calibration,
system maintenance or wait an appropriate amount of time for
the instrument to warm-up. Refer to the Diagnostics and Service
Section of this manual for more information.

POSSIBLE LEAK CHECK ERROR

The furnace temperature must reach the set
temperature and stabilize before performing a leak
check. Unstable furnace temperature may cause
erroneous leak check results.

Perform a System Check to determine if the instrument is
operating properly. Refer to System Check on page 8-32.

Perform a Whole Oxygen Leak Check and a Whole Helium Leak
Check. Refer to Leak Check on page 8-22.

System Setup
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Select Language

Select Language permits the operator to select the software language.
The available choices appear on the screen.

— » e Although the language of the software will change, the on-board
Notes manual will remain in English.

® The languages displayed on the screen below are used as an
example and may vary from the actual ones displayed on your
computer monitor.

1. From the Configuration menu, click Select Language. The Select
Language dialog box will appear.

Select Language - 2 x|

: Cancel |

2. Select the language desired.

3. Click OK. Software will convert to language chosen.
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Determining User Permissions

Users permits the system administrator to assign permission for users
to perform selected functions on the instrument. The following section
explains how to first add a user in Windows® and then add a user and
assign user permissions for the instrument.

Add User in Windows

Before a user can be assigned to the instrument, that user must be
added in Windows. To add a user to Windows, refer to the Windows
help system as follows:

1. From the desktop, click Start and then click Help.

2.  When the Windows help screen displays, click the Index tab if not
already displayed.

3. In the dialog box, type Users and Passwords.

4. Make a selection from the Users and Passwords options list, click
Display and follow the instructions provided.

To add a user, click Add.

To delete a user, select the user and click Remove.

Add or Change User Permission for Instrument

A user must be added in Windows before that user can be assigned
permissions for the instrument. Refer to Users, above. Any users
assigned to the system from Windows will appear in the Name column
of the Users dialog box. The current user logged into the Windows
system will display in blue in the Users dialog box. Only users assigned
as administrators in Windows can add or change user permissions.

1. Click Configuration and select Users. The Users screen will
appear.

2. Select the Enable User Permissions check box and user
permissions will be checked during the operation of the
instrument. When the Enable User Permissions checkbox is
cleared, user permissions are not checked and all users can
perform any function on the instrument.

3. Select the name of the user to add or change permission by
clicking in the Row column for that user.
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To disable all user permissions for a specific user, place a v’ in the
Guest column. When the user logs on to the system they will be
considered a Guest and will have READ-ONLY access to the
software. For Guest users, the check boxes listed on the User
Properties dialog will be cleared as they cannot perform any of

the tasks listed.

Users FX|

[ Enable User Permissions

Row MNanme Guest Same As

i Administrator O Administ

2% Manuals O]

£ *
Properties. .. aEk.

Click Properties. The User Properties dialog box will appear.

User Properties - [3004]

Permissions

User ] Administrator
Last login ] 2{25/2008 8:39:16 AM

Analyze Samples

Calibrate

Delete Analyzed Samples
Run Diagnostics

Edit Analyzed Samples

Edit Maintenance Counters

Edit Export Formats
Edit Methods

Edit Predefined Maintenance Counters

add, Edit, Delete Unanalyzed Samples  D<JEdit Sample Templates

[Edit standards

[Edit System Parameters
[JEdit Transmission Formats
[Edit Users

[<Export Samples

DLng In Maintenance
[Recalculate Samples

[ set The Method Blank Area
[set The Method Drift Factor

]

] Transmit Samples
[<Edit User Defined Field:
[ClExpart Methods
[Jimpart Methods
[CJimport Methods {with r
[ Export Samples
Oimport samples
[impart Samples {with
DSign Samples
[Jset Presentation Time
3

Cancel J Help I

Select the desired check boxes to assign or remove user
permission for the functions listed in the edit box. When an X
displays, the user has permission to perform that function.

Click OK to close User Properties.
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8. Repeat step 3, page 4-17- step 7, above, until all users have
been assighed permissions; however, if one user requires the
exact same permissions as a user that already has permissions
assigned, the Same As column can be used to save time.

A. Select the name of the user to add or change permission by
clicking in the Row column for that user.

B. Single-click in the Same As column.

C. From the list, select the name of the user that already has
the same permissions assigned.
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View the Ambient Monitor

The ambient monitor is used to display system parameter values and
will continuously update as viewed by the operator.

———— 3 o |fthe instrument has just been turned on, it will take a period of
Note time for the system to stabilize.

From the Diagnostics menu, click Ambient Chart.

2. Check that all system parameter values fall within the Ambient
Monitor Ranges shown on page 8-9. If any values are out of
range, refer to the corresponding topic for additional information.

Diagnostics {press Alt-+F4 to close) - |EI|5|
Ambient Chart I Solenoids#SwilchaS' Leak. Checkl Spstem Chackl Fumace' Eahblation' Netwnrk'

2.5002
2,5001
2,4999
2.4995
2,4996
2,4995
2,4993
2,4902
2.4990
2,4929
[n0] 05 1.0 15 2.0 2.5 30 35 4.0 4.5
Arnbient | Current | Minirunn | Maxirmurmn |
. C02 Cell (volks) 2,49904 2.49830 2,50017
[l Monitar Cell (valks) 2,49945 2,49945 2,50103
[CIH20 Cell {valks) 2,49972 2,49955 2,50137
[ nitrogen Cel (volks) 0.19951 0.19930 0.20073
[l EBridge volts {valts) 1000643 9.99905 10,0721
= []Ballast Pressure (mm Hg) 775.0 7748 7753
[ Combustion Flow {lm) 1.0 1.0 1.1
Print | [ Piston Return Pressure (psi) 5 5 5
[ osygen Incoming Pressure (psi) 35 35 35
[ Combustion Pressure (psi) 1 o 1
l: Combustion Furnace Temperatu,., 950 os0 os0
[l afterburner Temperature (9C) as0 850 950
[l Cabinet Temperature (0C) 23 23 23
[ owen Temperature (°C) 50 50 50
[l Ballast Temperature (°C) 50 50 50
[ClReduction Tube Temperature (°C) 700 700 700
CEBallast oven Temperature (oC) 50 50 50

3. Click Close to exit the Ambient Chart.
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Display Configuration

Main Screen Overview

Tool Bar —-I»

Sample Grid

The main screen appears when the determinator and computer are
powered-up. A screen example of the default configuration is shown
below. Like many Windows® programs, the screen can be configured
by the operator as desired. Screen layouts or configurations can be
saved and recalled.

Databsse Edt Wiew Samples Configuration

Diagnostics  Maintenance  Help

Dashboard Tab —

F1 | 3 I [T 5 F6 F7 B

Info Login Balance Analyze abort Pause Gas Standhy

J Samples | 4 b
Row Comments Name Mass mi Mass Carbon % |Hydrogen % |[Nitrogen % |Method  [Analysis Date | ity
33461 Blank 2.000000 0.002000 i-0.36783 :-0.65273 -0.06865  Micro Metli11/30/2005 5:22:40 F 21.

: EDTA 1.030000 0.001030 :41.096 5.5167 9.5924 Micro Metli 11,/30,/2005 5:27:32 Fi 14«

33463 EDTA 1.108000 0.001108 :40.947 5.5182 9.5429 Micro Metl:11,/30/2005 5:32:22 F 15:
33464 EDTA 1.013000 0.001013 :41.004 5.5477 9.5763 Micro Metli11/30/2005 5:37:12 F 14:
33463 EDTA 1.523000 0.001523 :41.008 5.5800 9.5749 Micro Metl: 11/30/2005 5:42:02 F;21:
33466 EDTA 1.463000 0.001463 :41.042 5.5400 0.3503 Micro Metl: 11/30/2005 5:46:52 F 20;
33467 EDTA 2.151000 0.002151 i40.971 5.5382 9.5561 Micro Metl: 11,/30,/2005 5:51: 20°
33468™ 141, : : Micro Metl: §
33469 EDTA 2.599000 0.002599 :41.075 5.5434 9.5958 Micro Metl: 11,/30,/2005 6:01:22 F:35¢
33470 EDTA 2.540000 0.002540 :40.993 5.5357 9.5599 Micro Metli11,/30/2005 6:06:13 F 35[,_'
33471 EDTA 3.060000 0.003060 ;:40.970 5.5304 9.5674 Micro Metl;11,/30/2005 6:11:03 F 4j';|
4 »
h 4 i % Carbon | 4 P w J % Hydrogen 4 b w J % Nitrogen | 4 P

Carbon %

‘ Nitrogen %

9.5798

Dashboard

Splitter Bar

Intensit:

700
&00
S00
400
300
200
100

Tntsnsity

v

T T
oz

T
40 &0 80
Tirne (seconds)

=1

Intensity

oMo o@

T T
100 LU}

T =
&0 100
Time (seconds)

T
140

T T
0 10 z0 30 40
Tirne: (s5conds)

T
180

A A
80 70 80 90

Ballast 12 psig Furnace 1100 C

Flow Off
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Configure Fields

1. From the Configuration menu, click Display. The Sample Display

screen will appear.

Fields | Fort |

Invizible Fields

Adjuzted Mazs
Analyziz Time
Comments
Description
Recalculated Date
M oizture B asiz
Sample Maisture
Atmogphernic Blank,
Protein Factar
Signature

Afterburmer Temperature
Ballast Pressure

Ballazt Termperature

IR Cell Static Pressure
Mitrogen mg

Mitrogen Adjusted Area
Mitrogen Area

Combustion Fumace Tempera

Shiaw =
<< Hide

Default

gl

Locked Columnnz

[l

Wizible Fields
b azs
Method
Carbon %
Mitrogen %
Hydrogen 2
M azz mg
Analysiz Date
Operator

Promote |

Demate |

o]

Cancel Help |

Click Fields to display or hide a field.

To show an invisible field, select the field to display and click

Show.

4. To hide a visible field, select the field to hide and click Hide.

5. To change the order of fields shown on the spreadsheet, in the
Fields List box select the field to move and click either Promote or

Demote.
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Click Default to list the default fields as Visible Fields.

Click in the Locked Columns box and enter the number of

columns to lock in place. The columns are numbered from top to
bottom under visible fields. When a column is locked it won't
move position in the spreadsheet.

Configure Font

Click Font to change the font name, style, size, and color. The
Font configuration screen will appear.

Fieids Font |

—Font Mame———— [~ Style —Size——
IHeguIal I'I =
Snhap ITC |EDM 8 a
Souveni LEBT 10
Staccatod22 BT 12
Stencil 14
Swizzd11 XCm BT
Symbaol 20
Syt - 24

32 .
—Sample Text
AaBbyyZz

[ o |

Cancel

Help

From the Font configuration screen select the Font Name, Style
and Size. A sample of the selected Font will appear in the Sample

Text preview box.
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Create a Dashboard Panel

>
Notes

Sample Grid —

Dashboard

Dashboard

® The Dashboard Panel can display an element plot or element
values. Refer to Single Sample Selected on page 4-25.

® The dashboard display will automatically change depending on the
number of samples selected. Refer to Multiple Samples Selected on

page 4-27.

Database Ede View Sompies Confpuration Disgrostics Mamtenance Hep

A | = T (23 | Fi | 7 | m
| samplac |

2000000 OO0 -0.36583 065273 UUGBLS  Micro Metl 11730/ 2005 3:22:40 Fl21.
1.030000 0.001030 41.096 |5.3167 9.5924 Micro Metl 11/30/2005 5:27:32F 14
| 1108000 0001108 40947 5.5182 9.5429 Micro Mell 11/30,/2005 5:32:22 F 15
LUL3000 0001013 4L 55977 95763 Micro Met] 11/30/200% %:37:12 F 147
| 1.523000 0001523 41.000 5.5000 9.5749 Micro Metl 11/30/2005 5:42:02 Fl21.
1.463000 0.001463 41.042 5.5400 9.5593 Micro Mell 11/30,/2005 5:46:52 F 200

|2.510000

0151 55302

D.OUASE

2.151000
2A5H000

41104

FDTA |DO02540 40993 55357 05509 Mhero Mol nfwmr.ﬁ-.m:mr'xst_l
[EDTA |3060000 0003060 40970 | 5.5304 95674 | Micro Metl 11/30,2005 6: 1103 F 427
e, A snannn Tnonmena Tas ars e raas Y ST —r PRy BJ
Tab __’J % Carbon | a1 - J % Hydogen | 1 b - J % Nitragen | a1
Carbon % 41.064 Nitrogen %  9.5798
80000 70-
70000 &00 104
& G000 o R
50000
£ iz B
200-
10000 100 ol
0 0 o
L T T T T R IR EEERNEEEES
Tone: (seconds) Time (seconds) Time {seconcs}

Ballast 12 psig Fumace 1100 C Flow Off
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Single Sample Selected

Show an Element Plot in the Dashboard

1.

From the View menu, click New Dashboard Panel. A new
dashboard will be created and the dashboard configuration dialog

box will appear.

pashboard Properties |
—When One Sample |5 Selected —When Multiple Samples Are Selected
" Show Contral Chart with Stats
£ Show Values " Shaw Contral Chart
~ Plot Option: = Show Stats
Add i~ Overlaid Plots
Delete | Stats to Dizplayw:
ICarbon 4 j
Frarmate |
™ Label Stats Points
Demote |
. : Significant Digits:
Reporting Linits
|3
IEarbon ES j
Flat Pattern — General Option:
| Solid Brush =l Tab Label
Plat Calor Carbon %
i
| Left [first tem] =l
akK. I Cancel |

Click Show Plot on the left side of the screen.

Click Add in the Plot Options dialog box. A list of elements will
appear. Select the element to plot and click OK. A new plot will

appear.

Click the drop down arrow and select the Reporting Units for the

element to plot.

Click the drop down arrow and select the Plot Pattern.

Click Plot Color and select the plot color.
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7. Click Y-Axis to select the Y-Axis to display. Selections: None, Left
or Both.

8. Click OK to save the dashboard configuration.

Show element Values in the Dashboard

1. From the View menu, click New Dashboard Panel. A new
dashboard will be created and the dashboard configuration dialog
box will appear.

Dashboard Properties : x|

—hen One Sample |z Selected —When Multiple Samples Are Selected
& Show Control Chart with Stats

" Show Valuss ™ Show Cortrol Chart
— Plat Optiar: " Show Stats
Add " Dverlaid Plats

Delete | Stats to Digplaw:

ICarhon % ﬂ
Fromaote |

I Label Stats Paints
Demate |

Significant Digits:

Feparting Units I—
3

ICarbon 4 j

Flat Pattern — General Option

[5olid Brush =l Tab Label
IEarbon E

Plot Color
s
| Left first itern] |

QK I Cancel

2. Click Show Values on the left side of the screen.

3. Click OK to save the dashboard configuration.

Dashboard Tab Label

Click inside the Tab Label edit box and enter a name that will appear in
the tab for the created dashboard.
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Multiple Samples Selected

1. From the View menu, click New Dashboard Panel. A new
dashboard will be created and the dashboard configuration dialog
box will appear.

Dashboard Properties x|

—when One Sample |z Selected —wihen Multiple Samples Are Selected
' Show Control Chart with Stats

= Show Valuss " Show Contral Chart

 Plat Option:  Show Stats
2dd " Overlaid Plats

Delete | State to Dizplay:

ICarbon 4 j
Framate |

™ Label State Paints
[emate |

. ’ Significant Digits:

Feporting Units
|3

ICarbon E4 j
Plat Pattern — General Optiohs
| Solid Brush [ Tab Labet
Flot Color Carbon
iz
[ Left first item) =l

Ok I Cancel |

2. Use the dialog box on the right to select the information shown in
the dashboard. Selections are:

Control Chart with Statistics—A chart with plotted sample
values in addition to the average value, standard deviation,
relative standard deviation and the number of samples
selected.

Control Chart—A chart with plotted sample values.

Statistics—The average value, standard deviation, relative
standard deviation and the number of samples selected.

3. Overlaid Plots—Plots of each selected sample in the same
dashboard.

4. Click the drop down arrow in the Stats to Display selection box
and select the desired statistics shown in the dashboard.

5. Click the Label Stats Points check box to label the sample points
on the chart. The numbers that appear with the point are the
sample numbers selected.

6. Click inside the Significant Digits selection box to select the
statistics number format.
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Configure the Dashboard

To configure the dashboard, right click on the dashboard to display the
configuration menu.

Zoom Ok
Zoom Out One Level
Label Points
v Statistics
Auto Independent Scale
Print. ..
Prink Prewview
Properties

Zoom—Position the mouse cursor over the area of a plot to zoom in.
Hold the left mouse button in and draw a box. The area inside the box
will be magnified. Draw another box to zoom in farther. Click Zoom
Out One Level to reduce the magnification by one level. Click Zoom
Out to zoom out all levels and return to the original plot.

Label Points—Label points will place the sample number near the point
on a control chart. Select multiple samples. Right click the desired
dashboard and select Label Points.

Statistics—Statistics will display a control chart or multiple plots.
Select multiple samples. Select statistics to display a control chart.
Deselect statistics to display multiple plots.

Auto Independent Scale—When multiple selected plots are scaled
differently, Auto Independent Scale rescales the plots so they can be
compared together. Select Auto Independent Scale to rescale plots.

Properties—Displays the Dashboard Properties dialog box for advanced
configuration or creation of a new dashboard. Refer to Create a
Dashboard on page 4-24.

Position a Dashboard

Move the mouse pointer over the dashboard tab and hold the left
mouse button down. Move the mouse to position the dashboard on the
main screen.

To size the dashboard, move the mouse over the splitter bars and hold
the left mouse button down. Move the mouse to move the splitter
bars.

Refer to Main Screen Overview on page 4-21.
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Screen Layouts

After the Sample Grid and Dashboard are configured they can be save
as a layout. By saving the layout you're always assured you can
restore the configuration if it's lost.

1. Configure the main screen as desired. Refer to Display
Configuration on page 4-21.

2. Click the View menu and select Screen Layouts. The Screen
Layouts Screen will appear.

screen Layouts - X|

oLt I Mave up |
b ove down |

Screen La

=]

Save Delete Select | Cloze I Drefault

3. Click Save and enter a unique name for the current screen layout.

4. Click Close to exit and save the screen layout.

Move—Select a screen layout and click Move Up or Move Down to
move a selected screen layout up or down the list.

Delete—Select a screen layout and click Delete to remove a screen
layout from the list. After a screen layout has been removed it cannot
be restored.

Select—Permits the operator to select a new screen layout. Highlight
the desired screen layout and click Select. Click Close to exit.

Close—Click Close to exit screen layouts.

Default—Click Default to return to the factory default screen. Click
Close to exit.
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Hide/Show the Toolbar

If desired, the toolbar can be turned off or turned back on. The
toolbar, located at the top of the screen, is a quick way to perform
menu functions without accessing the menus.

1. From the View menu, click Toolbar. A check indicates the toolbar
will be displayed.

Fa

Gas Conservation

-

Info Login Balance Analyze Abork Pause

F1 F3 I F4 | F5 | F6 | F7

Hide/Show the Status Bar

If desired, the status bar can be turned off or turned back on. The
status bar, located at the bottom of the screen, will show operational
functions of the instrument as they are currently in progress.

1. From the View menu, click Status Bar. A check indicates the
status bar will be displayed.

| !
HBaIIast 774 mm Hg [Furnace 991 C Flow Off

Log Bar

The log bar, located at the bottom of the screen, displays information
saved in the log file. It only appears when it displays information. This
information may be communication failures, severe errors or
operational procedures.

If Log Bar is not checked it will only display communications failures
and severe errors.

If Log Bar is checked it will display any information saved in the log
file. This includes communications failures, severe errors and
operational procedures.

Examples of operational procedures are sample data changes,
calibration changes, change to the sample mass and more.
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Shortcuts to Move Between Samples

Go to First Row in the Spreadsheet

The first row in the spreadsheet can be quickly selected.
1. From the View menu, click First Row.

2. The cursor will automatically jump to the first row.

Go to Last Row in the Spreadsheet
The last row in the spreadsheet can be quickly selected.
1. From the View menu, click Last Row.

2. The cursor will automatically jump to the last row.

Go to Analyze Row in the Spreadsheet

The analyze row is the row in the spreadsheet that contains the next
sample to be analyzed. This row can be quickly selected.

1. From the View menu, click Analyze Row.

2. The cursor will automatically jump to the analyze row.

Auto Widths

1. Select the Configuration menu

2. Click Auto Widths to adjust the size of each cell in the sample
display to fit the text inside the cell.

System Setup TruSpec CHN/CHNS 4-31



System Configuration

System configuration permits the operator to set the overall
instrument operating settings and parameter values for a desired
application.

1. From the Configuration menu, click System. The System
Configuration dialog box will appear.

System Configuration - TruSpec 5'

System | Ealance I

Gaz Canzervation Timeout 15 1 - BO0 minutes

Auto Increment Sample Mame | Eraple -

I

MHarminal kazs mg 1000

Sample Loading I'I Carouzels j
Ligquid &utozampler Port II:EIME - I

Furhace Standby 350

T emperature

Sample Mass IM icro (up to 10 migs] j
blicro Oxpgen IDisabIE vI

[T COZLow Genesiz ||
[~ H20 Genesiz ||

Print |

k. I Cancel Help

2. Set the system parameters using the default values as a general
guideline. Special settings for certain applications may be entered
at this point. Refer to System Configuration Definitions, page 4-
33, for setting and parameter values.

3. After entering all information, click OK.
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System Configuration Definitions

Gas Conservation Timeout—The time in minutes, after analysis, when
the instrument automatically switches to the gas conservation mode.
Range: 1 to 600, Default: 15 minutes.

Auto Increment Sample Name—When enabled, if the file name ends
with a number, it will incremented every time a new sample is logged
in.

Nominal Mass—The mass value that will automatically appear during
login. Typically, the blank mass value is 1.0 gram.

Sample Loading—Permit the operator to select how samples are
loaded into the determinator. The following selections are available:

¢ Manual—Manual should be selected if samples are going to be
manually dropped into the loading head. When manual is
selected the autoloader (carousel) or liquid injector is not used.

e Carousels—Carousels should be selected if the autoloader
(carousel) is used. Select the humber of carousels in use.
Selections: 1 through 4.

———— 3 ©® The Liquid Autosampler Kit selections will only appear if the liquid
Note autosampler was purchased and installed.

e Liquid Autosampler—Liquid Autosampler should be selected if
the Liquid Autosampler is used. The liquid loading head should
be installed on the determinator.

Liquid Autosampler Port—Selects the communications port that the
liquid autosampler is connected to. It is not necessary to configure this
port. The software automatically configures it when the port is
selected.

—  » e \When selecting a communications port for the liquid autosampler,
Note do not select a same port that was selected for the balance and
transmit data.

Furnace Standby Temperature—Selects the combustion furnace
temperature during gas conservation. Range 650 to 950 C. Reducing
the furnace temperature during standby will increase the life of the
combustion furnace and associated components.

Sample Mass—Selects the determinators hardware configuration.
Selections: Macro (50 mgs to 1.5 grams) or Micro (up to 10 mgs).
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Print—Click Print to receive a printout of the system configuration
settings from the system printer. These may be saved for future
reference.

Cell Configuration—CO, Low Genesis II and H,0 Genesis II. The
Version II Cell check box should only be checked if version II cells are
installed. This box will be automatically configured or manually
configured by a LECO Service Engineer.
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Balance

Notes

Configuration

Balance Configuration permits the operator to select the desired
balance parameter values to properly accept the balance's data.

® The instrument will only support Sartorious® four or five place
analytical balances. Other balances may be used; however, LECO is
not responsible for installation or proper operation.

® For more information refer to the Balance Configuration Definitions
on page 4-37.

Set the instrument power switch to the On position.

2. Turn the power On to the balance by pushing the power on
button, Figure 3-1, page 3-7.

3. From the Configuration menu, click System. The System
Configuration window will appear.

4. Click the Balance tab.

System Configuration x|

Systern  Balance |

Part

Baud Fate 1200 =]
LCrata bits I? j
Prarity IEI-:Iu:I j
Stop bitz I'I j
Readabilty |4 |
Balance Mode I Mormal j
SendCommand  |<ESC>P<CR><LF> |
T are Commatnd |<E5|:>T j

Frrirk |
Test Commandz
ﬂl wieight from B alance:

Tare | |

k. I Cancel Help
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5. Enter the following parameter values. Refer to Balance
Configuration Definitions, page 4-37, for additional information.

Port COM1 (serial)

Baud Rate 1200

Data Bits 7

Parity Odd

Stop Bits 1

Readability 4

Balance Mode Normal

Send Command <ESC>P<CR><LF>
Tare Command <ESC>T

6. When finished, click OK.
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Balance Configuration Definitions

Baud Rate—Sets the data transmission speed in bits per second.
Selections: 1200, 2400, 4800, or 9600 bps. Default: 1200 bps

Data Bits—Used to select the number of bits per byte for data that will
be transmitted. Selections: 5 to 8. Default: 7

Parity—Sets the method of error checking used. Selections: Even,
Odd, or None. Default: Even

Stop Bits—Used to select the number of bits that are used to signal the
end of a transmitted data byte. Selections: 1 or 2. Default: 1

Readability—The number of digits sent from the balance that is
displayed on the spreadsheet. This number should equal the number
of places available from the balance.

Balance Mode—If a balance is connected to the system set this
parameter to Normal. If there isn’t a balance connected to the system
set this parameter to Disabled.

Send Command—The command sent from the instrument that the
balance reads to send and enter the weight in the spreadsheet. Default
<ESC>P<CR><LF>

Tare Command—The command sent from the instrument that the
balance reads to set the weight displayed on the balance to zero.
Default: <ESC> T

Print—Click Print to receive a printout of the system configuration
settings from the system printer. These may be saved for future
reference.

Test Commands

Send—Used to test the balance interface. Click Send to send a weight
from the balance to the system and display the weight in the
spreadsheet.

Tare—Used to test the balance interface. Click Tare to set the weight
displayed on the balance to zero.
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Barometric Calibration

Note

Barometric Calibration sets the instrument's barometer to the current
barometric pressure. An accurate, local, barometric pressure value
must be available to perform this procedure. Refer to Barometric
Pressure, page 7-12, for additional information.

Changes in barometric pressure will affect gas volume. For this reason,
the correct barometric pressure must be manually entered to obtain
the most accurate results.

1.

w

From the Diagnostic menu, click Calibration. The Hardware

Calibration dialog box will appear.

Diagnostics {press Alt-+F4 to close)

Ambient Ehartl So\enmdsz'Swnchesl Leak Eheckl Syztem Ehackl Fumace Calibration I Netwark'

Set Pressure | 0.000730 Current
New Flow
IT Set Bridge |

Auto Set Bridge | Off

~ Fieduction Tubs Low
I?UU Set Dffset | 20 Medium

Backup Calbratian

~Ballast Size
& 4.5 Liter Maximum

Backup |

Set Size | Restore |

B Liter

~TCCel r~ Combustion Flove Calibration

L

eazured Flow [lpm]

st |

I

=101 x|

Click inside the barometric Pressure value box, located to the left
of the Set Pressure button, and enter the current barometric

pressure.

Use values in mm Hg for barometric pressure.

Click the Set Pressure button to enter the current barometric

pressure.

Close the Hardware Calibration dialog box.
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Method Configuration

A method is a set of analytical parameters used to control the
instrument during analysis and calculation of the final result. Before
analysis, a method must be created or the default method used.

Create a Method
1. From the Configuration menu, click Method. The Method dialog

_
Note

box will appear.

Methods - TruSpec X
Row Name
1* Method
Clone Properties.
port... | add Ascending Pomote | Print |
Export... | Delete Descending Demote | [ x|

2. Click Add to create a method. A row will be added to the bottom
of the spreadsheet.

® You can also click an empty row and enter a method name.
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3. Click Properties. The Analysis Parameters dialog box will appear.
el
Analysis Parameters |Element Parameters I Burn Prafile I Macro Ballast Parameters |
—Sample Size
™ Macro (50 mgs - 1.5 grams) € Micro (20 micrograms - 50 mos)
Ma Sample Drop Detection ID— times M Elank
—Furnace
Temperature 50 0-10501C
Afterburmer Temperature E50 0-1050C
QK I Cancel | Help |
A. Refer to Analysis Parameter Definitions, page 4-45, and
enter the desired analysis property values.
B. Click OK when finished.
—  » ® TruSpec CHN (Macro)—Although most official methods state 850°C
Notes as the acceptable temperature for combustion in the primary
furnace, LECO recommends 950°C to achieve the highest level of
sample oxidation.
® TruSpec Micro—Although most official methods state 850°C as the
acceptable temperature for combustion in the primary furnace,
LECO recommends 1100°C to achieve the highest level of sample
oxidation.
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C. Click the Element Parameters tab to display the element
properties dialog box.
X
Analysis Parameters ~ Element Parameters | Burn F'rofilel Macro Ballast Parametelsl Liquid Autosamplerl
INitngen Carbon  |Hydrogen |Range
Analyze™ Yes Yes Yes
Minimum Analy:| 30 NA NA 0 - 400 seconds
Comparator Les| 0.01 NA NA 0 - 100%
Endline Time 1 NA NA 0 - 5 seconds
Conyersion Facl| 1.00 1.00 1.00 0.01-99.9
Significant Digil| 5 3 3 1-5
IR &nalysiz Stabilize Comparator ID 0-5
IR Baseline Delay Time |5 0 - B0 zeconds
IR Baseline Time |2 1 - 30 seconds
IR Prezsure Stabilization Comparator ID 0-2
IR 5Stop Flow Time |5 1- 20 seconds
TC Bazeling Delay Time |5 0 - B0 zeconds
TC Bazeline Time |2 1-10 seconds
ak I Cancel | Help |
D. Refer to Element Parameter Definitions, page 4-45, and
enter the desired element property values.
E. Click OK when finished.
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Note

F. Click the Burn Profile tab to display the burn profiles

properties dialog box.

Analpsis Parameters | Elsment Parameters  Burn Profile | b acro Ballast Parameters

Add

Delete |

Burn Steps

# Time Furnace Flow
1 30 Maximum

2 30 Medium

3 30 Maximum

4

o]

Cancel | Help |

G. Refer to Burn Profile Definitions, page 4-47, and enter the
desired burn profile property values.

H. Click OK when finished.

Refer to Setting the Burn Flow Profile, on page 4-48, for more

information about Burn Profiles.
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I.  Click the Macro Ballast tab to display the micro ballast
properties dialog box.
x|
Analysiz Parametersl Element Parametersl Burn Profile Macro Ballast Parameters
r— Ballast
Equilibrate: Time |3g 10 - 200 seconds
Nat Filled Timeout ISDD B0 - 300 seconds
— Aliquot Loop
Fill Tirne |2D 10 - 30 seconds
Equilibrate Pressure Time |4 1 -10 secands
Ok I Help
J.  Enter the desired Macro Ballast property values.
K. Click OK when finished.
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L. Click the Liquid Autosampler tab to display the liquid
autosampler properties dialog box.

X

Analysis Parameters | Element Parameters | Burn Prafile | Macro Ballask Parameters  Liquid Autosampler |

Syringe

[~

—Syringe Washes

Salvent & pre-wash Ili Salvent & post-wash Igi
Salvent B pre-wash Igi Solvent B post-wash Ili
Sample pre-wash Ili
—avringe Filing
Sample Yolume {mlL) IT Fill ¥olurne {mL) Ir
Wiscosity Delay (sec) Igi Fill Speed {mLsec) 0.01

Fill Strokes Il—

—Injection

Imjection Rate (mLjsec) I 0.1

(a4 I Cancel | Help |

M. Check the Enable checkbox to enable the liquid sampler.

N. Enter the desired Liquid Autosampler property values.
0. Click OK when finished.
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Analysis Parameter Definitions

>
Notes

® The TruSpec microanalysis kit must be installed before the
microanalysis range can be selected. Refer to TruSpec Micro Kit
Option on page 1-27.

® The TruSpec measurement range is determined by the sample size
selected.

Sample Size—Selects the mode of operation, macro-analysis or
microanalysis. The macro-analysis range is 50 mgs to 1.0 gram and
the microanalysis range is up to 50 mgs. Select the range that
corresponds to the expected sample analysis result.

No Sample Drop Detection—Determines if a sample has dropped into
the furnace by comparing the nitrogen area of a blank analysis against
the nitrogen area of the current analysis multiplied by a constant. The
default constant value is 3. If the result area, multiplied by the
constant value, is less than the blank area, analysis will stop and an
error message will be logged.

Furnace Temperature—Sets the operating temperature of the furnace
(primary furnace) as defined in the method. Typically the combustion
furnace is set at 950°C.

Afterburner Temperature—Sets the operating temperature of the
Afterburner (secondary furnace) as defined in the method. Typically
the afterburner is set at 850°C.

Element Parameter Definitions

Analyze—Determines if a sample result will be calculated and displayed
for selected element.

Minimum Analysis Time—The minimum amount of time allotted for
analysis. This is also called integration time. During this time the cell
output is being integrated to determine the result. Default: Nitrogen -
30 seconds.

Comparator Level—The minimum concentration percentage, expressed
as a percentage of peak height and offset, which will stop analysis.
Analysis will stop when the detection system output is below a
significant concentration level. The comparator level is effective only
after the minimum analysis time is met. Default: Nitrogen - 0.01%.

Endline Time—The amount of time used to collect baseline value after
the peak. Collection begins after the comparator level has been
reached. Endline Time is used in conjunction with the baseline taken
before the peak. Default: Nitrogen - 1 second.
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Conversion Factor—The factor used to convert Percent to User

Defined. Percent multiplied by the Conversion Factor equals User
Defined. Conversion Factor is only used when Percent is selected under
Reporting Units. Refer to Reporting Units on page 4-24. Default: 1.

Significant Digits—The number of significant digits displayed in the
analysis result. This includes the number of digits to the right and left
of the decimal point. For example, three significant digits would
produce answers displayed as 0.0325% and 0.0125%. Four significant
digits would produce answers displayed as 0.03253% and 0.01253%.
Default: Carbon - 3, Nitrogen - 5.

Standard Additions Offset—To apply the method for standard
additions, check the Apply Standards Offset check box and select
Linear for the calibration curve. Blank subtraction cannot be used.
Refer to Method of Standard Additions on page 7-9.

IR Analysis Stabilize Comparator—Monitors the IR cell baseline for
stability after the purge cycle is complete.

e Set to 0—IR cells will not be monitored for stabilization.

e Set to > 0—IR Cells will be monitored for stabilization after
purge is complete to ensure baseline stability. The baseline rate
of drift (slope) must stabilize below the entered (slope) value
for at least 5 seconds before continuing with analysis.

Baseline Delay Time—The amount of delay time prior to collecting
baseline data after the Analysis Stabilize Comparator is finished.

Baseline Delay Time for Nitrogen—Determines the time period to wait
before baseline data after sample gas is dumped into the
measurement system from the aliquot loop.

IR Baseline Time—The selected amount of time to collect baseline
data.

IR Pressure Stabilization Comparator—Monitors gas pressure in the IR
cells after sample gas from the ballast is isolated.

e Set to 0—Pressure in the IR cells will not be monitored.

e Set to > 0—IR Cell pressure will be monitored after sample gas
from the ballast is isolated. The change in pressure (slope)
must stabilize below the entered (slope) value for at least 5
seconds before continuing with analysis.

IR Stop Flow Time—Determines the time period to collect analysis data
after the IR Pressure Stabilization Comparator is finished. Default: 5
seconds.

TC Baseline Time—Determines the amount of time to collect baseline
data for the TC cell.
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Burn Profile Definitions

Burn Steps—Selects the number of combustion steps for analysis. One
to five steps may be added. Click Add to add steps. Click Delete to
remove steps.

Time—The amount of time in seconds that the step will burn before
the instrument switches to the next step. Click to enter the desired
time.

Furnace Flow—The furnace gas flow rate. Selections are None, Low,
Medium, High and Maximum. Click to enter the desired flow rate.
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Setting the Burn Profile

The purpose of the burn profile is to achieve complete combustion,
before filling the ballast volume, in the least amount of time with the
most efficient use of oxygen. Rapidly combustible materials, such as
sucrose, grains, and oils require a high initial flow to prevent
incomplete combustion. Materials that burn slower require a medium
initial flow until reaching combustion temperature.

To avoid incomplete combustion of the sample, it is recommended to
start with a high flow, then decrease to medium flow. Low or erratic
answers, or, in extreme cases, the presence of soot in the lance or
filter tube may indicate incomplete combustion. The burning sample
may be observed through the sample drop block during combustion.
The tin capsule generally burns intensely after the sample is gone.

To select the flow rate and time period for each flow, refer to Create a
Method, page 4-39.

Figure 4-2 below shows a typical burn profile. Flow 1 is set at high for
30 seconds. Flow 2 is set at low for 30 seconds. Flow 3 is set at high
until end of analysis.

FLOW 1 FLOW2 FLOW3
HIGH
4 LPM
NONE =0 LPM
LOW =0.3LPM
1MLER/| T MED =1 LPM
HIGH =4 LPM
MAX = ALL FLOWS ON
| | | | | | | | | | |
T T T T T — —
10 20 30 40 50 60 70 80 90 100 110
- BURN 1 J— BURN 2 J— BURN 3 ——p TIME (SECONDS)

Figure 4-2
Burn Profile
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Macro Ballast Definitions

Equilibrate Time—The time period for gases in the ballast to mix after
it is filled.

Not Filled Time Out—If the ballast is not filled by the entered time
period, analysis will abort. This could be caused by a leak in the
system. This time period should be longer than the combined time of
the burn steps.

Aliquot Loop Fill Time—The time period to wait for the aliquot loop to
fill once the ballast has equilibrated and starts emptying.

Equilibrate Pressure Time—The time period to wait once the aliquot
loop is filled and isolated to let pressure in the aliquot loop to stabilize.
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Liquid Autosampler

Syringe—A drop down menu displays the available syringes; select the
desired syringe. A blank cell means the auto sampler is not on or is
not connected.

Solvent A Pre-Wash—Enter the number of times solvent A is drawn
into the syringe and expelled into the assigned waste bottle.

Solvent B Pre-Wash—Enter the number of times solvent B is drawn
into the syringe and expelled into the assigned waste bottle.

Sample Pre-Wash—Enter the number of times a sample solution is
drawn into the syringe and expelled into the assigned waste bottle.

Solvent A Post-Wash—Enter the number of times to rinse the syringe
after sample injection. (Minimizes cross contamination with the next
sample.)

Solvent B Post-Wash—Enter the number of times to rinse the sample
out of the syringe. (Minimizes cross contamination with the next
sample.)

Sample Volume (ml)—Enter the sample volume amount in microliters
(HL).

Viscosity Delay (sec)—Specify the length of pause allowing viscous
samples to be drawn into the syringe.

Fill Volume (ml)—Controls the filling of the syringe. Air bubbles can
remain below the plunger after the first pull up. If the plunger is
moved up and down several times, the air bubbles are worked out;
therefore, the syringe can be completely filled even when using very
small sample volumes.

Fill Speed (ml)—Specify the speed of plunger movement (used in all
syringe filling operations).

Fill Strokes—All fill strokes, except the last one, use the selected fill
volume. If the selected sample volume is higher than the fill volume,
the sample volume is used for all fill strokes. If O is selected the
plunger is pulled up only once using the sample volume value.

Injection Rate (ml/sec)—Enter the speed the sample is expelled into
the injector.
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Edit a Method

———— 3 ©® Using this procedure you can also edit the method list.
Note

1. From the Configuration menu, click Method. The Method screen
will appear.

2. Select the Method to be edited.

Methods - TruSpec X
Row Name
i s Method
Clone Properties...
port... | add | Ascending | Pomote | Print |
Boot.. | Delete | Descendng | pemote | [ o ]

3. Click Properties to change the method properties. Refer to Create
a Method page 4-39.

4. To move a selected method up towards the top of the list select it
and click Promote.

5. To move the selected method down towards the bottom of the list
select it and click Demote.

6. Select Ascending to list the method in ascending alphabetical
order.

7. Select Descending to list the method in descending alphabetical
order.

8. Click OK to save any changes and exit.
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Clone a Method

— 3 ©® After a method is cloned the name and desired parameters can be
Note changed to create another method.

1.  From the Configuration menu, click Method. The Method screen

will appear.
Methods - TruSpec X
T
Clone Properties
port... | add ‘ Ascending | Pomote | Print |
Export... | Delete | Descendng | Demote | [ x|

Select a method to clone by clicking on the method row.

Click Clone to add another method to the method list with the
same method parameters as the selected method.

4. Click the cloned method name and change it to make it different
from the selected method.

5. Click OK to exit and save the cloned method.
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Export a Method

Export a Method permits the operator or manager to copy a method to
a file. The method can be saved on the systems hard drive or
transferred to another media for safe storage. If necessary, the
method can be imported to the same instrument or transferred to
another TruSpec instrument. Refer to Import a Method on page 4-55.

1. Click the Configuration menu and select Method. The Method
screen will appear.

Methods - TruSpec E]
Row Name
5 g Method

Import... | Add ‘ Ascendng | Pomote | Print |

Export... | Delete | Descending | Demote ‘ oK |

2. Select the method to export by clicking on it. An asterisk will
appear next to the selected method.
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3.

Click Export. The export method selection screen will appear.

2]

Save in: IaTruSpec_Methnu:h j 2] E‘F '

File narne: I j Save I
Save az lype: IMethnd Files [*.MxF] j Cancel |

Select the folder to store the method in. The method name will
appear as the file name. Do not enter an extension. The software
will automatically add the proper file extension.

21x]
Save i I ) TruSpec_Methods j - & E-

Method_1.MxF

oy

Ve

ty Documents

File name: I j Save I
Save as bype: IMethnd File:s [%.MF) j Cancel |

Click Save to copy the method to the selected file.
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Import a Method

Import a Method transfers an exported method to an instrument and
adds it to the method list. A method can be imported that was
developed on the present instrument or another TruSpec instrument.

1. Click the Configuration menu and select Method. The Method
screen will appear.

Methods - TruSpec gl
Row | Name
1* Method
e | propertes
Import.. | Add ‘ Ascendng | Pomote | Print |
Export... | Delete | Descending ‘ Demote ] oK I
TruSpec CHN/CHNS 4-55
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2. Click Import to import a saved method. The import method file
selection screen will appear.

2%
Look in: IaTluSpec_Methnds j = EF '
Method_1 . MF
File name: I j Open

My |

Files of type: IMethod Files [* MxF) | Cancel |

3. Select the Method File to import.

21|

Look i Ia TruSpec_Methodsz j L EF Edl

File name: [Method_1.mxF =] gren |
Filez of type: IMethod Filez [*.14F] j Cancel |

4. Click Open. The method will be added to the analysis method list.
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Delete a Method

A

—_—»
CAUTION

A

—»
CAUTION

If a method is deleted using this procedure, all samples
and calibrations associated with the method are also

deleted.

Once a method is deleted it cannot be restored.

From the Configuration menu, click Method. The Method screen
will appear.

Methods - TruSpec CN X
Row Name
1* Method

Properties...

Import... | Add | Ascending | Promote | Print |
Export... | Delete | Descending | Demote | oK |

Select a method to delete by clicking on the method row.

Click Delete to delete the selected method from the method list. A
confirmation dialog box will appear.

TruSpec

i P b Are you sure you want to delete the selected methods?
L. (Warning: this will also delete all associated samples, drift and

calibration.)
Time to delete is dependent upon the number of samples in the

databaze.

P | |

Click Yes to delete the selected method.
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Define Calibration Standards

Note

Notes

Define Calibration Standards creates a list of calibration standards and
their values for use during calibration and drift correction.

® | ECO recommends that certified reference materials be used for
calibration development on the TruSpec.

1. From the Configuration menu, click Standards. The Standards
dialog box will appear.

Row Name Carbon % _|Nitrogen % |Carbon LCL |Carbon UCL _|Nitrogen LCL |Nitrogen UCL |Check Std.
1* EDTA 40.920 9.5700 No
2 S02-272 51.590 11.100 51.070 52.110 11.050 11.150 No

FEields Add | Ascending | Promote | Frint
Delete | Descending | Demate |

2. Click Fields to edit the displayed fields or columns on the
Standards screen.

3. Click Add to list a standard. A row will be added to the bottom of
the spreadsheet.

4. Click the row and enter a standard name, value, lower control
limit (LCL) and upper control limit (UCL).

® The lower control limit, or LCL, is the minimum standard result
value that will allow analysis to continue. If the standard result is
below the lower control limit, a notice will appear and analysis will
stop, permitting the operator to make corrections and then restart
the analysis.

® The upper control limit, or UCL, is the maximum standard result
value that will allow analysis to continue. If the standard result is
above the upper control limit, a notice will appear and analysis will
stop, permitting the operator to make corrections and then restart
analysis.

® |If an LCL or UCL value is not entered analysis will continue
regardless of the result data.

5. To move a selected standard up towards the top of the list select
it and click Promote.
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6. To move the selected standard down towards the bottom of the
list select it and click Demote.

7. Select Ascending to list the standard in ascending alphabetical
order.

8. Select Descending to list the standard in descending alphabetical
order.

9. Click OK to save any changes and exit.
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Login using Calibration Reference Material

———» ©® Before a sample can be analyzed as a standard it must be added to

Note the Standards List. Refer to Define Calibration Standards on page
4-58.

1. From the Samples menu, click Login. The Sample Login dialog
box will appear.

Sample Mame IEDT-"—"-

Mass |n.1 £53

Attribute Value

Method™ Method-1 ¥
Comments

Description

Operator

Moisture Basis
Sample Moisture
Atmospheric Blank
Protein Factor 6.2500

& Add to end of list
™ fdd az next sample to run

k. Cancel Help

[ Eeep logging in samples until Cancel iz pressed.

2. Click the drop down arrow, in the sample name selection box, and
select a defined Standard from the list.

3. Enter the information required in the Login Screen. Refer to
Standard Login Definitions, page 4-61, for additional information.

4. Click OK to login the standard.
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Standard Login Definitions

Sample Name—The name or type of sample. A standard should be
entered for the sample name. Click down arrow to select from the list
of standards.

Mass—The mass of the standard. Click Balance to enter a mass from
an external balance.

Method—The method used for analysis. Click the Down Arrow to select
from the list of methods.

Comments—A statement used to explain an operation or procedure.
This is an optional entry.

Description—A statement used to explain or identify a sample. This is
an optional entry.

Operator—The name of the operator. This is an optional entry.
Moisture Basis—No entry should be made for standard login.
Sample Moisture—No entry should be made for standard login.

Add to End of List—Check to enter the logged in standard in the last
row of the spreadsheet.

Add as Next Sample to Run—Click to enter the logged in standard after
the last sample that was analyzed.

Keep Login Samples until Cancel is Pressed—Check this box to log
consecutive standards. The dialog box will reappear after OK is clicked.
This is an optional entry.
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Sample Templates

Sample Templates is a quick way for the operator to login a sample

and enter a method, comment, and description.

Create a Sample Template

® N o u

An analysis method should be developed before a sample is
logged in. Refer to Create a Method on page 4-39.

From the Configuration menu, click Sample Templates. The
Sample Templates screen will be displayed.

Sample Templates : x|

Row |Name Method

Comments Description Moisture Basi

1* JSample-1 Method-1

Add | Azcending | Fromate |

Delete |

o]

Click Add to create a method. A row will be added at the bottom
of the list. Enter a method name.

Dezcending | Demate |

To change the name, select the default name by clicking the
name and entering a new name.

Click the method cell and enter a method.
Click the comments cell and enter any comments.
Click the description cell and enter a description.

Click OK to save any changes and exit.
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Delete a Sample Template

1.

3.

4.

From the Configuration menu, click Sample Templates. The
Sample Templates screen will appear.

Select the Sample Template to delete.

Sample Templates x|
Row MName Method Comments Description Moisture Basi
1* Sample-1 Method-1
A 2

Add | Azcending | Promate |
Delete | Descending | Demote | QK I

Click Delete. The Sample Template Delete screen will appear.

X

Click Yes to delete the sample template or No to exit without
deleting the sample template.

Edit the Sample Template List

1.

Select a Sample Template and click Promote to move a selected
method up towards the top of the list.

Select a Sample Template and click Demote to move the selected
method down towards the bottom of the list

Select Ascending to list the transmission formats in ascending
alphabetical order.

Select Descending to list the transmission formats in descending
alphabetical order.

Select a Sample Template and click Delete to remove it from the
sample template list.
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Login using a Sample Template

1.

_ [ ]
Note

Sample Mame

M azs

Attribute

From the Samples menu, click Login. The Sample Login dialog
box will appear.

!
—

Value

<< Balance |

Method™®

Method-1

Comments

Description

Operator

Moisture Basis

Sample Moisture

Atmospheric Blank

Protein Factor

6.2500

£+ Add to end of list

£~ Add az next sample to run

k. I Cancel

Help

[T Eeep logging in samples until Cancel iz pressed,

Click the drop down arrow to the right of sample name and enter
the desired sample name from the drop down list. The sample
name, method comments, and description will automatically be
entered into the spreadsheet.

Continue with sample login and enter the other necessary
information.

Refer to Sample Login for additional information.
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Sample Filters

Sample filters permits the operator to sort and display sample data
based on a predefined requirement. Fields can be selected to display a
certain name or value. Fields can also be mathematically compared
and displayed according to a requirement.

—  » © There are three predefined fields:
Not
ote > All Samples—displays all the sample data in the database.
» Today’s Samples—displays all samples run today.

» Method-1 samples—displays all the samples run using Method-
1.

Apply a Filter and Sort Sample Data

1. From the Configuration menu, click Sample Filters. The Sample
Filters dialog box will appear.

— » © The filters All Samples and Today’s’ Samples will always appear. In
Note addition, a filter will appear for each defined method.

A&l 5 amples
Today's Samples
kethod-1 Samplez

Fropertiesz

[T,

Lelete

Cancel |

2. Select a sample filter and click OK. The dialog box will disappear
and the sample grid will reappear with the filter applied.

3. Click Cancel to exit without applying the filter.
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Define a Filter to Apply

1.

From the Configuration menu, click Sample Filters. The Sample

Filters Selection dialog box will appear.

All S amples
Today's Samples

0k, Cancel

b ethod-1 5amples .
[ £ o0 |
Lelete |

Click Add to define and add a sample filter to the list. A new filter

with the filter name New Filter will be added to the list.

To define the new filter select New Filter and click Properties. The

Properties Dialog Box will appear.

Sample Filter

Filter Name: INEW Filter

| #ndiar | Field | Compare |1with

Automatic Update:

x

|| Add |

Delete |
Fields... |

Update Freguency

v Automatically reapply sample filter
& Every |12 h
Start Time:  |67a/2008 12.00:00 FM pu

 Every |1 2 days

Ok I Cancel

From the Properties Dialog Box you can define the filter.

Click the Filter Name to enter and change the filter name. This is
the name that will appear in the Sample Filter Selection dialog

box.

4-66

TruSpec CHN/CHNS System Setup




6. Click the cell under Field and enter a sample field to sort. As
examples, you can sort on s sample name or method. A drop
down arrow will appear. Select the desired field from the list.

7. Click the cell under With to sort the field name with. As an
example, the field name can be sorted with a specific sample
name. Equal will automatically appear in the Compare field.

8. If you enter a numeric value in the With field click the compare
cell and enter the desired operator. Operators are; equal, greater
than, greater than or equal, less than, or less than equal. The
filed name will be sorted with the value using the compare
operator.

9. Select a filter and click Fields to select the fields to display when
the filter is used.

10. Select a filter and click Delete to delete the filter.

Automatically Reapply the Sample Filter

Automatically Reapply Sample Filter is used to reapply a defined
sample filter at a predetermined time and frequency.

—_—> o If you create a filter that displays samples from the previous 30

Example days, it will show samples from the last 30 days when it’s first
applied. If it’'s not reapplied, samples that originally matched the
filter plus all the new samples will be added to the spreadsheet.
To prevent this from happening, automatically reapply the filter
every day, preferably at a time when the instrument isn’t being
used.

1. From the Configuration menu, click Sample Filters. The Sample
Filters dialog box will appear.

2. Select the filter to automatically apply and click Properties. The
Properties Dialog Box will appear.

3. Check Automatically Reapply Sample Filters.

4. Enter the time, date and update frequency.

System Setup TruSpec CHN/CHNS 4-67



1. From the Configuration menu, click Sample Filters. The Sample
Filters dialog box will appear.

2. From the Configuration menu, click Sample Filters. The Sample
Filters Selection dialog box will appear.

All S amples &dd
Today's Samples
Method-1 Samples

Lagt Monthz S amples

0k, Cancel

3. Select the filter to automatically apply and click Properties. The
Properties Dialog Box will appear.

4. Check Automatically Reapply Sample Filters.

5. Enter the time, date and update frequency.
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User Defined Fields

The User Defined Fields allows customized fields to be added to the
spreadsheet. User defined fields can display results from functions or
they can display customized text such as notes or comments.

1. From the Configuration menu, click User Defined Fields.

User Defined Fields - TruSpec ﬂ
Row Name Read Only Numeric Format Formula Login Stats
= O O [l [l
1| i
Add Cancel |
Delets | Help | oK |

2. Create or modify a user field as follows:

To create a user field, click Add. A new row will be inserted into
the table.

To modify a user field, select the desired user field in the table.

To delete a user field from the table, select the row of the desired
user field and click delete.

3. Complete the table for the new or revised user field as follows:

Select the Read Only check box to prevent the user field from
being edited in the spreadsheet.

Select the Numeric check box to restrict text and only display
numeric values.

For Format, enter a format to determine how the result of the
user defined field displays in the spreadsheet. Refer to Number
Formatting, page 4-71.

For Formula, enter a formula to use if the field will be used for a
calculation. Refer to Formulas, page 4-72.

Select the Login check box and the field will appear in the Login
Sample dialog box. Refer to Sample Login, page 5-19.

Select the Stats check box and statistics will be available in the
Dashboard Properties dialog box as a value you can add when
you select Show Value and then Add. Once selected as a Show
Value, it is displayed on the dashboard. Refer to Configure
Dashboard, page 4-28. When selected, both Read Only and
Numeric are automatically selected.
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Select the Standard check box and the user defined field can be
used as a standard, which means the standard can define its
value and range, and can be calibrated.

4-70 TruSpec CHN/CHNS System Setup



Number Formatting

Use the Format column in the User Defined Field dialog box to enter a
number format. This format determines how the result of the user
defined field appears in the spreadsheet. The following section
provides examples of formats and how the result will display
depending on which format is utilized.

Format Examples

*Format Type Number Format for Result Result
A 4.50360 A 4.50360000
0.123456 F4.5 0.1235
0.000789 F3.5 0.00079
Fn.m
0.000789 F3.2 0.00
321.8765 F3.5 322
0.123456 S4.5 1.235E-1
0.000789 S3.5 7.9E-4
Sn.m
0.000789 S3.2 0.0E-1
321.8765 S3.5 3.22E+2
0.123456 E4.5 123.5E-3
0.000789 E3.5 790E-6
En.m
0.000789 E3.2 000E-3
321.8765 E3.5 322E+0
In 321.8765 I2 322

* A = Default format

n = Total number of significant digits to be represented
m = Maximum number of digits after the decimal to define readability

I = Integer

S = Scientific notation: An exponential format (y.yyy x 10°) in which any number
is expressed as a number between 1 and 10 multiplied by a power of 10 that

indicates the correct position of the decimal in the original number.

E = Engineering format: An exponential format that displays the exponent in

multiples of 3.

F = Fixed point format: A format in which the decimal point is located at a single
unchanging position in a predetermined number of digits.

System Setup

TruSpec CHN/CHNS

4-71




Formulas

Formulas can be entered into the Formula column of the User Fields
dialog box and are used to calculate the result. The following section
provides some example formulas and the result based on their

calculation.

Formula Examples

* Function Type

Example Function

Result

[Column Heading of
Desired Analyte Value]

[Carbon %]

Analyte concentration
value

@ABS(exp) @ABS([Carbon %]-[Carbon Blank]) Absolute value
@Log10(exp) @Logl10([Carbon ppm]) Log base 10
@Ln(exp) @Ln([Carbon %]) Natural log
@SQRT(exp) @SQRT([Carbon %]) Square root

@Maximum(expl,exp2)

@Maximum([Carbon %],[Carbon
Blank])

Finds Maximum

@Minimum(exp1,exp2)

@Minimum([Carbon %],[Carbon
Blank])

Finds Minimum

@IF(cond, true, false)

@IF([Carbon ppm]>5,[Carbon ppm],0)

If the Carbon ppm value
is > 5, the Carbon ppm
value will display,
otherwise 0 will display

@AND(cond1, cond2)

@IF(@And([Carbon %]>0.01,[Nitrogen
%]>0.01), 1, 0)

If both Carbon and
Nitrogen % are > 0.01,
1 will display, otherwise
0 will display

@OR(cond1, cond2)

@IF(@Or([Carbon %]>0.01,[Nitrogen
%]>0.01), 1, 0)

If either Carbon or
Nitrogen % are > 0.01,
1 will display, otherwise
0 will display

@XOR(cond1, cond2)

@IF(@XOr([Carbon %]>0.01,[Nitrogen
%]>0.01), 1, 0)

If JUST Carbon % or
JUST Nitrogen % is >
0.01 (not both), 1 will
display, otherwise 0 will
display

* exp = expression. Used to specify a field value or perform a calculation on field
values. May be a single number or a function that returns a number.
cond = condition. Used for comparisons based on a single condition or multiple
conditions.
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Managing Databases

Over time the instrument database can accumulate a great deal of
information. It is good practice to establish a regular database backup
procedure. Refer to Creating and Retrieving Database Backups, page
4-75.

LECO software applications use a database to store and maintain all
the information necessary to run the instrument, including methods,
standards, system parameters, and sample results. A file system
database is created automatically the first time the software is started.
In addition, a database connection that contains the name and location
of the database is created. The database connection is used to specify
which database to open.

LECO software provides the means to create and maintain the
instrument database and database connections. A database
management wizard allows you to add database connections, to select
a database connection for use, and to delete database connections.
When you add a connection, it can be to a new database or to an
existing database. The new connection name is added to the list of
available database connections.

For 21 CFR Part 11 compliance, logging can be enabled when a
database connection is created. When logging is enabled, Presentation
Time, View History, and Archive Log appear on the Database menu in
the instrument software.

This section explains the following topics:

Using the Start Dialog Box, page 4-74

Creating and Retrieving Database Backups, page 4-75

Selecting a Database Connection, page 4-76

Adding a Database Connection, page 4-77

Deleting a Database Connection, page 4-80

Validating a Database, page 4-80

Compacting/Repairing a Legacy Database, page 4-83

Managing Databases for 21 CFR Part 11 Compliance, page 4-83
Enabling Logging for an Existing Database, page 4-83
Enabling Logging for a New Database, page 4-85
Presentation Time, page 4-87
View History, page 4-88
Archive Log, page 4-89
Adding a Connection to an Archive Log Database, page 4-90
Removing Results from Database, page 4-91
Disabling Logging on an Existing Database, page 4-91

System Setup

TruSpec CHN/CHNS 4-73



Using the Start Dialog Box

The following section explains how to use the Start dialog box in order
to add a new database connection, select and, optionally, validate an
existing connection, or delete a database connection. A compact/repair
selection is available for legacy databases.

1. Exit the instrument software.

2. Click Start on the Windows desktop, select Programs, select
LECO, select the instrument, and then click Database
Management. The Start dialog box will appear.

Connections . _
‘You may add a new database connection, edit

=004 an existing conneckion, select an exisking
0z conneckion ta use, or delete an existing
canneckion.
" add
~
-
~

| Cancel |

When database connections are created, they will appear under
Connections. The file path for the selected database connection
appears at the bottom of the Start dialog box. Database connections
that are no longer valid appear with dimmed text in the Connections
list. When the user selects a dimmed connection, the software allows
the user to delete the database connection or to reconnect to the
database.

Click Add to add a database connection. Refer to Adding a Database
Connection, page 4-77.

Or

Click on an existing database connection and then make one of the
following selections:

e Click Select to connect to a database that already exists. Refer to
Selecting a Database Connection, page 4-76.
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e Click Validate to validate the database with which the connection
corresponds; however, Select must also be selected to perform
validation. Refer to Validating a Database, page 4-80.

e Click Delete to remove a database connection. Refer to Deleting a
Database Connection, page 4-80.

e Compact/Repair is not necessary for file system databases (and
does not appear on the Start dialog box); however, it is available
for Legacy Databases. Click Compact/Repair to compact an existing
Legacy Database to conserve disk space and to repair a possibly
corrupted Legacy Database. Refer to Compacting/Repairing Legacy
Database, page 4-83.

Creating and Retrieving Database Backups

It is good practice to routinely back up data to prevent data loss in the
event something such as a hard drive failure should occur. The
procedure below explains how to backup a database and should be
performed on a regular basis. This procedure applies for all databases
whether or not logging is enabled.

Create Backup

1. In the Start dialog box, highlight the database connection of the
database to back up. The file location of the corresponding
database will appear as shown below.

Conneckions

‘ou may add a new database connection, edit
an existing connection, select an existing
T —— conneckion ko use, or delete an existing
conneckion,

T add
™ Select
=
" Delete

| CiiDocuments and Setbings|  xux  (Application DatallECOY wxx \Databases\March Ciat.

| Mext = | Cancel

Close the instrument software.

To locate the files for the database connection, right-click on Start
on the desktop and use the Windows Start Menu to navigate to
the folder location.

Select the folder and click Copy.

Paste the files to the desired storage media (e.g., CD, USB
external drive, etc.) or network drive location.
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Retrieve Backup

Data can be retrieved using either method described below. The
instrument software must be closed to perform either procedure.

If there is a problem with the original database and the backup is to
replace it, copy the backup database folder from where it was stored
and use Windows Explorer to paste the folder into the original folder
location for the database. Be aware that data generated in the original
database between the time the back up was made and the time the
backed up data is restored will be lost.

OR

To access the backup as a separate database, copy the backup
database to the desired location. If prompted, do not overwrite an
existing database in this case. Use the Database Management wizard
to add a database connection to this database. Refer to Adding a
Connection to an Existing Database, page 4-77.

»  If restoring from read-only media, after copying the database to its
new location, use Windows Explorer to change the attributes for all
folders and files so that they are not read only. To do this, right-click
on the folder name, select Properties, and then clear the Read Only
check box.

NOTE

Selecting a Database Connection
1. Exit the instrument software.

2. Click Start on the Windows desktop, select Programs, select
LECO, select the instrument, and then click Database
Management. The Start dialog box will appear.

Cannections i _
‘fou may add a new database connection, edit

an existing connection, select an existing
S002 connection ko use, or delete an existing
connection.

" Add
* Select

I~ validate
" Delete

| Ci\Documents and SettingsiAll Users\Application DatalLECOY xxx -\Databases\3004 Data

| Finish | Cancel |

3. Under Connections, click on the desired database connection.
4. Click Select.
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5. Click Finish to open the selected database.

Adding a Database Connection

The following section explains how to connect to an existing database
or a new database.

Refer to Adding a Connection to an Existing Database, page 4-77.

Refer to Adding a Connection to a New Database, page 4-78.

Adding a Connection to an Existing Database

Connecting to an existing database allows you to use an existing file
system database, which could be very important in a situation that
required a software reinstall such as a system crash. This type of
connection provides the means to reconnect to an existing database.

1. Exit the instrument software.

2. Click Start on the Windows desktop, select Programs, select
LECO, select the instrument, and then click Database
Management.

3. In the Start Dialog Box,

A.
B.
C.
D.

Select Add.
Click Next.
Select File System Database - Use Existing.
Click Next.

When the Connect File System Database dialog box appears,

enter the information for the desired database as follows:

Connection Mame |3|:":|5|

Directory Marne |E:'anc:uments and Settingshall Uzers Brovese

[ Bead Orly
[ Log activity

< Back | Mexk = | Zancel

System Setup

TruSpec CHN/CHNS 4-77




For Connection Name, enter a name for database connection
that will also appear in the Start dialog box in the
Connections list.

For Directory Name,

1)
2)

3)

Select Browse.

Navigate to the folder for the database and click on it as
shown in the screen shot below. Do not click on the Data
folder itself. The names assigned to the databases in the
directory on your system may not match the folder

names in the screen shot.
Click OK.

Browse For Folder EJ .
File System Database Directory
= ) LECO A

= = Instrument Name=
= |J) Databases

2 [J) 2004 Databas
3001 Datab

_———— B 3002 Data

8 Data

) Database

-
< *

Clear the Log Activity check box.
Click Next.
Click Finish.

Adding a Connection to a New Database

Exit the instrument software.

In the Start Dialog Box,

Select Add.
Click Next.

If desired, select the Read Only check box. When selected, the
database information can be viewed but not changed. When the
check box is cleared, the database can be modified.

New databases will be file system databases. This database type uses
files and folders as its storage media. The size of the database is only
limited to the free space on the hard drive.

To prevent the database from running slow, it is recommended that

virus checking of the database directory be disabled. It is also
recommended to use NTFS as the hard drive file format.

Click Start on the Windows desktop, select Programs, select
LECO, select the instrument, and then click Database
Management.
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4.

C. Select File System Database - Create New.

D. Click Next.

Complete the Create File System Database dialog box as follows:

Connection Mame 3006

[ Advanced
[ Log activity

< Back | Mexk = |

Cancel

A. For Connection Name, enter a name for database connection

that will also appear in the Start dialog box in the

Connections list.

B. To use the default location and name for the database
folder, proceed to step C. To use another location,

1)

2)

3)
4)

5)

Create a folder in the desired location using Windows

Explorer.

Select the Advanced check box, and the Directory Name

selection box will appear.

For Directory Name, click Browse.

Navigate to the folder for the database and click on it as
shown in the screen shot below. There will not be a data
folder since it is a new database. The names assigned to
the databases in the directory on your system may not

match the folder names in the screen shot.

Click OK.

Browse For Folder EJ -

File Swstem Database Directory

= ) LECO A
= < Instrument Name =
= I) Databases

(] 3004 Databasi
(] 3001 Datab

= 8 3002 Data

E] Data

) Databasze

e
| @

|

[ o8 ] [ Cancel
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C. Clear the Log Activity check box.
Click Next and the Start dialog box will appear.

6. The Select check box is automatically selected. Click Finish to
access the newly created database.

Deleting a Database Connection

—~=—=» Delete does not remove physical files from the hard drive. Use
NOTE - . )
Windows Explorer to remove the physical files.

Exit the instrument software.

2. Click Start on the Windows desktop, select Programs, select
LECO, select the instrument, and then click Database
Management.

3. Under Connections, click on database connection to remove.
4. Click Delete.
Click Next. The Delete dialog box will appear.

You are about to delete the:

3001
connection. This will only remove the connection from the list in this software. [t will
nat delete any storage file [for example, Access MOB file] azzociated with this

connection.

Press Mest to complete the deletion,

< Back, | ek = | Cancel

6. Click Next to remove the database.

Validating a Database

During database validation, the database files will be reviewed for
corruption. If orphan objects are found, refer to Reviewing Orphan
Objects, page 4-82.

To validate a database,
1. Exit the instrument software.

2. Click Start on the Windows desktop, select Programs, select
LECO, select the instrument, and then click Database
Management. The Start dialog box will appear.
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Connections

ou may add a new database connection, edit

an existing connection, select an existing
=002 conneckion to use, or delete an existing
conneckion,

" add
+ Select

v validate
" Delete

| CiiDocuments and Settingstall Usersiapplication Datal\LECOY, xxx \Databasesi3004 Data

| Finish | Zancel |

recovered, ~
Resolution: Delete the file from the database,
Resulk: Errot was ignored.
The database object stored in the File
{ABBAZADT-4801-4B37-BE06-E7S14DBEF02D} is orphaned and was not
recovered,
Resolution: Delete the file from the database,
Result; Errar was ignored, w

Cancel

3. Under Connections, click on a database to validate, click Select,
and then click the Validate check box.
4. Click Finish. The Database Validation dialog box will display the
status of the database validation.
Database Folder: | Ci\Documents and Settings\al Usersiapplica
Current Obiject; | {C3709AGF-890C-4553-5136-453 1 DS 0E4F3E
Objects Yalidated: 533
Skatus: | Searching for unrecovered orphaned objects
Messages!
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Reviewing Orphan Objects

When orphaned objects or corrupt database objects are discovered, a
dialog box such as the one shown below will display. It is
recommended to select No and review orphaned objects (such as
samples, methods, and standards) as they display in the Orphaned
Database Object dialog box to ensure they are valid.

If the database is being validated because database objects are
missing, for example samples have disappeared from the spreadsheet,
then recover the orphans by selecting No or No All. Select No to be
prompted for each orphan or select No All to recover all orphans
without being prompted for each one.

If all samples are displayed in the spreadsheet and there are no
apparent problems with the database, then the orphans are likely
objects that weren't completely removed from the database when they
were deleted and these orphans can be deleted. Select Yes to be
prompted before deleting each orphan or select Yes All to delete all
orphans without being prompted for each one.

This database object is an unrecovered orphan:

2
' File: {C554F 154-1047-4974-BF6 1 -565B29363207)
Twpe: Buffer Raw

Marne:
Delete?

Yes Yes Al Mo Mo All Cancel
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Compacting/Repairing a Legacy Database

NOTE = Compact/Repair is available on databases that are not file system
databases. For file system databases, the compact/repair selection
will not appear on the Start dialog box.

Exit the instrument software.

2. Click Start on the Windows desktop, select Programs, select
LECO, select the instrument, and then click Database
Management.

Under Connections, click on the database to compact/repair.
4. Click Compact/Repair.

5. Click Next and the following message will display.

Y'ou are about to compact and repair the:
Database
connection. Thig will ghrink the amount of space that these data occupy, and repair

any problems that may exist within the databasze. This can be a wvery lengthy
operation, depending on the amount of data stored. Press Mext to start this process.

< Back I Mext > I Cancel |

6. Click Next to compact/repair the database.

Managing Databases for 21 CFR Part 11 Compliance

The following section provides further information about how to create
and view log archive databases for 21 CFR Part 11 compliance. For
general database topics such as Using the Start Dialog Box or Deleting
a Database Connection, refer to Managing Databases, page 4-73.

In the software, logging can be enabled to keep a record of all changes
as they are made to the database. Logging provides a history of the
changes made as well as the current database values.

By default, logging is not enabled. Logging can be enabled or disabled
when a database connection is added. Refer to Enabling Logging for an
Existing Database Connection, below and Enabling Logging for a New
Database, page 4-85.

Enabling Logging for an Existing Database

Connecting to an existing database allows you to use an existing file
system database, which could be very important in a situation that
required a software reinstall such as a system crash. This type of
connection provides the means to reconnect to an existing database.

1. Exit the instrument software.
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2. Click Start on the Windows desktop, select Programs, select
LECO, select the instrument, and then click Database
Management.

3. In the Start Dialog Box,
A. Select Add.
B. Click Next.
C. Select File System Database - Use Existing.
D. Click Next.

4. When the Connect File System Database dialog box appears,
enter the information for the desired database as follows:

Caonnection Mame | 3002z

Diirectony Mame |E:\Dncument$ and Settingshall Users Browse
[ Read Only
[v Laog activity

< Barck | Mext = | Cancel

A. For Connection Name, enter a name for database connection
that will also appear in the Start dialog box in the
Connections list.

B. For Directory Name,
1) Select Browse.

2) Navigate to the folder for the database and click on it as
shown in the screen shot below. Do not click on the Data
folder itself. The names assigned to the databases in the
directory on your system may not match the folder
names in the screen shot.

3) Click OK.
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Browse For Folder; EJ /

File System Database Directory

= I LECO -
= D= Instrument Mame =
= I Databases

(7] 3004 Databas:
[7] 3001 Datab

> B 3002 Drata

E] Daka

) Database

b

[

|| #

[ Ok H Cancel ]

If desired, select the Read Only check box. When selected, the
database information can be viewed but not changed. When the
check box is cleared, the database can be modified.

Select the Log Activity check box to turn on logging for any future
changes made to the database through the instrument software.

Click Next.
Click Finish.

Enabling Logging for a New Database

NOTE

New databases will be file system databases. This database type uses
files and folders as its storage media. The size of the database is only
limited to the free space on the hard drive.

To prevent the database from running slow, it is recommended that
virus checking of the database directory be disabled. It is also
recommended to use NTFS as the hard drive file format.

Exit the instrument software.

Click Start on the Windows desktop, select Programs, select
LECO, select the instrument, and then click Database
Management.

In the Start Dialog Box,
A. Select Add.

B. Click Next.
C. Select File System Database - Create New.
D. Click Next.
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4,

Complete the Create File System Database dialog box as follows:

Connection Name 300z

[ Advanced
v Log achiviby

« Back. | Mextk = | Cancel

A. For Connection Name, enter a name for database connection
that will also appear in the Start dialog box in the
Connections list.

B. To use the default location and name for the database
folder, proceed to step C. To use another location,

1) Create a folder in the desired location using Windows
Explorer.

2) Select the Advanced check box, and the Directory Name
selection box will appear.

3) For Directory Name, click Browse.

4) Navigate to the folder for the database and click on it as
shown in the screen shot below. There will not be a data
folder since it is a new database. The names assigned to
the databases in the directory on your system may not
match the folder names in the screen shot.

5) Click OK.

Browse For Folder EJ /

File Swstem Database Directory

= ) LECO ”
= 2= Instrument Name >
[= ) Databases
[T 3004 Databas
[7] 3001 Datab

o [j 3002 Data

E] Data

) Database

b

>

| #

[ Ok ] [ Cancel
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C. Select the Log Activity check box to turn on logging for
changes made to the database through the instrument
software.

Click Next and the Start dialog box will appear.

The Select check box is automatically selected. Click Finish to
access the newly created database.

Database Menu

Items on the Database menu in the instrument software will only
appear if logging was enabled when the database connection was
created. Refer to Enabling Logging for an Existing Database, page 4-
83.

Presentation Time. ..
View Histary. ..
Archive Log...

Presentation Time

When logging is enabled for a database connection, the presentation
time can used to view the database as it existed at some previous
point in time. For example, it could be used to view results before a
change in calibration was performed. While a presentation time is set,
and the Live check box is not selected, changes are not allowed to the
database. For example, samples cannot be added and changes cannot
be made to methods.

1. Click the Database menu in the instrument software and select
Presentation Time. The Presentation Time dialog box will appear.

Presentation Time 4
Date | J
Tz 1 Lacal

£ouT

[v Live

(] | Cancel

2. Select the time and date for the presentation time as follows:

Select the Live check box to view current information or clear the
Live checkbox in order to select a different date and time.
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Presentation Time

Date | J
Tirme I—_ ?: bl:-urcal

v Live

k. Cancel

When the Live check box is cleared, Date and Time are active.

Presentation, Time ['5—(

Diate |Wednesda_l,l, Aprl 20, 2005 j

Time | 323384M = @ Local
Ut

[ Live

k. Cancel

For Date, click the arrow to display a calendar.

B. From the calendar, select a date. If desired, select the time
and then select either Local or UT (Universal Time). Local
displays the local time zone. UT displays the universal time
that corresponds with the UTC (Universal Coordinated Time)
as defined by the National Bureau of Standards.

C. Click OK. The results as they were at the selected date and
time will appear in the spreadsheet.

View History

When logging is enabled for a database connection, View History
displays a log of database changes that could be used to identify the
time/date when some particular change took place. It can only be used
to identify who made a change because there is no description of what
each change represents.

1. Click the Database menu in the instrument software and select
View History. The View Log dialog box will appear.
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2. The log items that appear in the View Log dialog box are
explained below.

Date/Time displays the date and time that the database change
occurred.

Entry ID displays a unique identifying number for the database
object that was changed. For example, each sample would have a
unique number.

Action displays Created, Modified or Deleted to indicate the type
of action that occurred.

User displays the username of the person who performed the
action.

3. Select the time zone to use for displaying Date/Time. Local
displays the local time zone. UT displays the universal time that
corresponds with the UTC (Universal Coordinated Time) as
defined by the National Bureau of Standards.

Archive Log

When logging is enabled for a database connection, an Archive Log
database can be created to copy log entries to another file and
possibly reduce the amount of data stored in the database.

1. From the Database Menu in the instrument software, select
Archive Log. The Archive File dialog box will appear.

Archive File @ E
Save in: | () Database ﬂ £ EE-
\: September 0.,
ty Recent
Documents
?_._%
Desktop
My Documents
-
-
58
by Computer
‘T‘_'! File name: | Mov 07Log GLA j Save |
—
Iy Metwork. Save as type: |Log Archive Files [*.GLA) j Cancel
Flaces
Stop Date: 11/29/2007 [V Delete entries on completion

2. In the Archive File dialog box,
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A. Select the Delete Entries upon Completion check box to
delete entries from the database after they are copied to the
output file. Clear the check box and entries will not be
deleted from the database. Selecting this check box reduces
the amount of data stored in database files. The file size may
not change as a result of this, but space will be made
available inside the file for more data to be stored. As a
precaution, LECO recommends performing a regular
database backup right before using Delete Entries upon
Completion. Refer to Creating and Retrieving Database
Backups, page 4-75.

B. For the Stop Date, click the arrow and select a date. Any log
entries generated on or before this date will be placed into
the output file.

C. Enter a filename for the log archive database.
D. Select the location for the log archive database.
E. Click Save.

After a log archive database is created, you can create a database
connection to the archive log file and view the information in a
read-only fashion, which means you can view the log archive
database but cannot operate the instrument or analyze samples.
Refer to Adding a Connection to a Log Archive Database, below.

Adding a Connection to a Log Archive Database

Exit the instrument software.

Click Start on the Windows desktop, select Programs, select
LECO, select the instrument, and then click Database
Management. The Start dialog box will appear.

In the Start Dialog Box,

A. Select Add.

B. Click Next.

C. Select Database Log Archive.

D. Click Next.

Complete the Connect Log Archive dialog box as follows:

A. For Connection Name, enter a name for database log archive
connection that will also appear in the Start dialog box in the
Connections list.

B. For File Name, Click Browse and navigate to the log archive
file. The log archive file should have a .GLA file extension.

Click Next. The Start dialog box will appear.
Click Select and then click Finish.
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Removing Results from a Database

When logging is enabled for a database connection, the amount of
data stored in the database can become significantly large, and it may
become necessary to remove results from the database. Deleting
results in the instrument software will only increase the size of the
database because the database keeps track of all changes when
logging is enabled. The following procedure explains how to remove
results from the database for file system databases or for other
databases.

For File System Databases

To remove results from a file system database, it is only necessary to
create an archive log as explained below.

1. Create an archive log by following the steps in Archive Log, page
4-89.

2. Exit the instrument software.

For Legacy Databases

For databases that are not file system databases, use the following
steps to compact/repair the database and recover the freed up space.

1. Create an archive log that has the Delete Entries Upon
Completion check box selected by following the steps in Archive
Log, page 4-89.

2. Exit the instrument software.

Click Start on the Windows desktop, select Programs, select
LECO, select the instrument, and then click Database
Management. The Start dialog box will appear.

4. Select the database connection for the database, not the archive
log, click Compact/Repair, and then click Next. The following
message will display.

Y'ou are about to compact and repair the:
Database
connection. This will shrink the amount of space that these data occupy, and repair

any problems that may exist within the databasze. This can be a very lengthy
operation, depending on the amount of data stored. Press Mext ta start this process.

< Back I Next > I Cancel |

5. Click Next to compact/repair the database.

Disabling Logging on an Existing Database

Use the following instructions to disable logging on a database in which
logging is enabled.

1. Exit the instrument software.
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2. Click Start on the Windows desktop, select Programs, select
LECO, select the instrument, and then click Database
Management.

3. In the Database Start dialog box, select the existing database
connection in which you prefer to disable logging. Remember the
name of the database and the base file location because you will
need this information in order to reconnect to the database in
step 8.A, page 4-92.

4. Select Delete, and follow the instructions provided by the
software. Refer to Deleting a Database Connection, page 4-80,
for further information. The Delete operation will not delete the
actual database; it will only remove the database connection
name from the list.

Return to the Database Start dialog box.
In the Start dialog box, select Add, and then select Next.

Under Database Types, highlight File System Database-Use
Existing, and click Next.

8. Complete the Connect Database dialog box as follows:

A. For the Connection Name, enter the same name as the
database that was just deleted.

B. Enter the Path to the database files.

9. Verify that the checkbox next to Log Activity is blank and click
Next.

10. Click Next and the Start dialog box will appear.
11. The Select check box is automatically selected.
12. Click Finish.
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Deleting Analyzed Samples

The size of the database can be reduced by deleting analyzed samples.
This procedure permits the operator to delete analyzed samples by
prior date. Analyzed samples can be exported and then deleted by
checking a check box.

1. Click Database and select Delete by Date.
- Delete Cld Samples Iﬁﬁ

Delete all analyzed samples (exluding active calibration
standards), prior to:

| 5/ 3/2010 LJ

| Transfer Export Samples to be deleted

Status

4

2. Click the drop-down arrow and enter the prior sample deletion
date.

3. If the prior samples to be deleted should be exported and saved
before they're deleted, check the Transfer Export Samples to be
deleted check box.

4. Click Delete to delete the prior analyzed samples or Cancel to
cancel deletion.
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Operation

The Operation chapter explains how to prepare the sample for an
analysis once the instrument is setup. First Time Analysis contains
step-by-step procedures that explain how to create a method, login
samples, and perform an analysis.

TUSEratiONS « e 5-4
First Time ANalYSiS oottt e aaes 5-5
ShutdoWn ProCeaUre. ... e 5-12
Sample Preparation (MacCro)....coceveiiiiiii e 5-13
Gel Capsule Method ....ccviiiii i e 5-13

Tin Foil Method ... 5-14
Using the Quick Sampler .......oiiiiiii e 5-14
Manual Preparation........ccoviiiiiiiii i e 5-15

UsiNg the Foiler ... s 5-16

o T 1 5-17
Blank LOgin .uuiiiiii i 5-17
Blank Login Definitions .....ccveiiiiiiii e 5-18
SaAMPIE LOGIN et 5-19
Sample Login Definitions .....ovviiiiii i 5-21
COrreCt fOr MOISTUME .. . et ee e 5-22
Correct for Atmospheric Blank......ccooiviiiiiiiii e 5-24
Enter a Mass from the Balance ........ccooviiiiiiiii s 5-26
From the Sample LOgin SCreen .....c.vieiiiiiiiiiiii e 5-26
Directly into the Spreadsheet......c.ccoiiiiiiiiiiii i 5-26
ANAlYZE @ SamMIPlE . i e 5-27
ANAlyze @ Blank ..o e 5-27
Analyze a@a Standard ....cceviiiiii 5-28
ANalyze @ SamIPle ... 5-29
AbOrt @an ANalysSis .uiiiiii i e 5-30
Analyze Multiple Samples ....ccoviiiiiii 5-30
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Delay ANalySis .oiiiriiiii i i e 5-33

PauUSE ANAlY SIS .ottt i 5-34
CanCel PaUSE ... e 5-35

Liquid Sample ANalysSiS...ccviiiiiiiiii i 5-36

Liquid Sample Login Definitions .......ccooviiiiiiiiiiiiiieeans 5-38
Calibration ... e 5-39
Blank Calibration .........cvieiiniiii 5-40
Standard Calibration ........ooiii i 5-41
New Standard Calibration ..o 5-41

Add Standards .......ooviiii 5-42

View Calibration ..o 5-42

Edit Calibration ..o 5-43
Standard Calibration Definitions...........ccovviiiiiiins 5-43

(D] ] A o] o ¢=Tel (o] o [P 5-44
VIEW HiStOrY coii i et e 5-46
Replace Drift Standard ........c.oiiiiiii 5-47

S M S ittt e 5-49
Sample Editing FUNCLIONS......ciiiii i 5-49
Insert @ Sample ..o 5-49

Fill Cells with the Same Data......ccooeiiiiiiiiii s 5-50

LT P 5-51

(60 03V 5-51

PaStE . 5-51

Delete @ SamPle. . i 5-52
Recalculate ReSUIES.......eiei e 5-53
Display Protein RESUIES.....oiiviiiii i i e 5-54
Typical Protein FACtOrs ....ooviiiiiiiii e 5-55

View History of @ Sample...ccoviiiiiiii i 5-56
View History Definitions......cccoiviiiiii e 5-56
Sample SIgNatUre ... 5-57
ViIiEeW SIgnatures ..o e e 5-58
Printing RepPOrtS .o 5-59
Configuring Report before Printing ........cooviiiiiiiiiieee 5-59
Printing from the Software.......ccoi i 5-61
TeXt EXPOrt Data. oo 5-63
Export Configuration .......o.oeiieii 5-63
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= Lo T 5-65
DEliMItErS e 5-66
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AdVANCEA .. e 5-68

P VI W . 5-69
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First Time Analysis

—————— 3 ©® The first time the instrument is operated, and any time the
Note software is updated, these steps must be performed in the order in
which they appear.

1. Perform a System check before operation to determine if the
instrument is operating properly.

A. Let the instrument warm up and stabilize.

B. From the Diagnostics menu, click System Check.

Diagnostice (press Alt+F4 to close) i = |EI 5[
Ambient Challl Sulenuidsz‘Swwlchasl Leak Check ~ System Check |Fumace| Ca\ibraliunl Hel wurkl
Frint |
Mame | Resultz |

i iNetwork Commurnications  Passed
o Solenoids Active Paszsed
D Solenoids Off Passed

Preumatic and Helium Pr... Passed
o Pressure Paszsed
o Temperature Passed
O Oygen Low Flow Pazzed
O Owpgen High Flow Passed
R & TC Cell Values Passed

C. Check the results of all systems. The circle in front of the
system name should be filled in green and in the results
column all systems should indicate “Passed”.

2. Perform a Leak Check, page 8-22, on both the oxygen and
helium systems.
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3. Create a method. Refer to Method Configuration, page 4-39, for
additional information.

A. From the Configuration menu, click Method. The Method
dialog box will appear.

x|
Row |Name
1* Method-1
Clone | Properties... |
Imnpat.... | Add | Agcending | Promate | Frint |
Export... | Delete | Dezcending | Demote | ,TI

B. Click Properties. The Method Properties dialog box will
appear.

——» ©® Unless otherwise directed by the LECO Application lab, make sure
Note the method parameters have been set to their default values for
the first time analysis.

C. Click OK to close the Method Properties dialog box.
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4. Login a blank. Refer to Blank Login, page 5-17, for additional
information.

A. From the Samples menu, click Login. The Sample Login
dialog box will appear.

R
Sample Marme IBIank j
Mass 1.0000 <¢<Balance |
Repetitions |1
Attribute Value
Method™® Method-1 hd
Comments
Description
Operator

Muoisture Basis
Sample Moisture
Atmospheric Blank
Protein Factor

£+ Add to end of list
" add az next sample to wn

0k I Cancel Help

[” Keep logging in zamples until Cancel is prezsed.

B. Enter the information required in the dialog box. Refer to
Blank Login Definitions, page 5-18, for additional
information.

— » ® Enter Blank for sample name, 1.000 for sample mass.
Notes
Analyze blanks until a plateau is reached (typically = 0.001%0).

Analyze three to five additional blanks and set blank area using
these values.

C. Click OK to login the blank.

D. Enter a number one (1) in the Location column on the main
spreadsheet. If the Location column is not visible, refer to
Sample Display Configuration on page 4-21.
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5. Analyze a blank. Refer to Analyze a Blank, page 5-27, for
additional information.

A. From the Samples menu, click Analyze. Analysis will
automatically start with the first blank.

———— 3 ©® The blank results will probably start higher, drop slowly, and then

Note stabilize. Highlight the last few blanks analyzed to check the
precision. Highlight the entire row for samples selected and view
statistics. Statistics should appear in the lower right corner of the
screen. The SD of the blank should be 0.0010% at 1.0 g. If the SD
precision is acceptable, keep the same blanks highlighted and
proceed to the next step.

6. Perform blank calibration. Refer to Blank Calibration, page 5-40,
for additional information.

A. In the spreadsheet, select the analyzed blanks to set the
initial blank calibration value area. These should be the same
blanks used in the previous step.

B. From the Configuration menu, click Blank. The Blank dialog
box will appear with a new blank calibration value.

— » e Blank is the raw area of analyte that is subtracted from the raw
Note area every analysis.

C. Click OK to enter the new blank calibration value.

5-8 TruSpec CHN/CHNS Operation



7. Login a standard. Refer to Sample Login, page 5-19, for
additional information.

A. From the Samples menu, click Login. The Sample Login
dialog box will appear.

Sample Mame IEDT.-'-‘-.

Mass |n.1 B59

Attribute Yalue

Method* Method-1 A
Comments

Description

Operator

Moisture Basis
Sample Moisture
Atmospheric Blank
Protein Factor 6.2500

& fdd to end of list
£ Add as next sample to run

] Cancel Help

[ Eeep logging in samples until Cancel is pressed.

B. Enter the information required in the dialog box. Refer to
Sample Login Definitions, page 5-21, for additional
information.

1) Enter the sample name of the standard.

2) Enter the protein factor when answers are desired as
protein (% protein format).

————— 3 ©® \When entering additional standards, it is only necessary to enter

Note the mass. All other analysis parameter values will be automatically
entered from the first sample.

C. Click OK to login the standard.
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Note

Note

8.

Analyze a standard. Refer to Analyze a Standard, page 5-28, for
additional information.

A. From the Samples menu, click Analyze. Analysis will
automatically start with the first standard.

The answers may not appear accurate although they should be
precise. Once standards have been run, select them and view the
statistics. For multiple standards of the same weight (i.e. 0.20xx,
0.20xx, 0.20xx, etc), the RSD should be <0.35% RSD or within the
certified tolerance of the reference material (which ever is greater).

Accuracy—The amount of measurement deviation from a
known accurate comparable source such as a standard
calibration sample.

If repeated measurements are accurate, the instrument is
precise. If repeated measurements are precise, the instrument
is not necessarily accurate; calibration makes the instrument
accurate.

Precision—The amount of measurement deviation from one
measurement to another without regard to the accuracy or
specific value of the measurement. It is the degree of
refinement with which an operation is performed or a
measurement stated.

Although the standards may not be correct, as long as they are
close in numbers, the instrument has the precision it needs to
continue. Once the instrument is calibrated, it should be both
precise and accurate.
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9.

Notes

Perform Calibration. Refer to Calibration, page 5-39, for
additional information.

A. In the spreadsheet, select the Analyzed Standard Samples
for Calibration.

These should be the same standard samples used in the previous
steps. If using single standard for calibration, weigh, login, and run
Standards of the following weights: (3) 500 mg Standards, (3) 250
mg Standards, (3) 200 mg Standards, (3) 150 mg Standards, (3)
100 mg Standards, (4) 75 mg Standards, (4) 35 mg Standards.
Once they have been run, highlight as in the previous steps and
look at the statistics. For standards of varying weights (0.30xx,
0.25xx, 0.10xx, 0.00xx) RSD should be <0.50% RSD or within the
certified tolerance of the reference material (which ever is greater).
You can omit 1 or 2 answers that are not a good fit with the others
in their respective weight groups.

For calibrations that cover wide dynamic ranges, consult the LECO
Applications Laboratory for support.

B. From the Configuration menu, click Calibrations. The
Calibrations dialog box will appear.

For a calibration at one weight, the curve type selected must be

Notes Single Standard Calibration.
® For a calibration at multiple weights with the same standard, use
Linear, Quadratic or Cubic.
® Refer to step 6 (Perform blank calibration) for additional
information.

C. View the calibration curve. Make sure the calibration curve
goes through, or comes close to every calibration point. If
not, click the Curve drop down box and select another curve
type. Refer to Standard Calibration, page 5-41, for
additional information.

D. Click OK to set the new calibration. The Save Calibration
dialog box will appear.

E. Click OK to enter the new calibration. The new calibration
equation and the previous calibration equation will be
displayed.

F. Click Close.

10. Calibration is complete. Analyze varying weights of the calibration
sample to check the calibration.
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Shutdown Procedure

Notes

A

—
CAUTION

Use this procedure to safely power down and turn off the

instrument.

If Cancel is clicked during this procedure shutdown will be aborted
and the furnace temperatures restored to their original settings.

During shutdown the gas is turned off.

INSTRUMENT DAMAGE

Failure to cool the furnaces prior to turning the power
switch OFF will result in overheating of the loading head
assembly and possible damage to the furnace.

Click Maintenance and select Instrument Shutdown. The
Instrument Shutdown screen will appear.

Instrument Shutdown

Combution Temperature &50

Afterburner Temperature &00

Skatus Waiting while cooling furnaces

below G00 2C

Cancel i

3
®
®

Wait until the combustion temperature and afterburner
temperature drop below 600°C and the red indicators turn green.

Instrument Shutdown @

Combution Temperature 550

Afterburner Temperature 450

Furnaces cooled and instrument
ready to be powered down

Status

Cancel |

Close TruSpec Software |

o
o

Click Close TruSpec Software to exit the instrument application

software.

Turn the AC power switch OFF.
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Sample Preparation (Macro)

————— 3 ©® Each sample holder type will require it’'s own blank value and
Notes should be used in the main calibration.

® Samples should be homogenized prior to encapsulation.

® Sample presses may be used to maximize sample size.

Gel Capsule Method

———» ©® Gel Capsules should only be used for nitrogen only analysis.

Notes
® Sample size is dependent upon the sample type, desired precision

and optimum performance. Contact the LECO applications
laboratory for further information.

Place the Sample Cup Holder on the balance.

2. Place the Gel Cap (small or medium) into the sample cup holder
and tare the balance.

3. Remove the Capsule from the sample cup holder and add sample
to capsule.

4. Place Capsule in the sample cup holder and weigh.

5. Record the mass in the spreadsheet or automatically through
print function on the balance.

D 502-338 Small Capsule/400 p/pk
502-382 Medium Capsule/400 p/pk

604-373 Small Sample Cup Holder
604-398 Medium Sample Cup Holder

Figure 5-1
Sample Preparation—Gel Capsule Method

—  » ® For analysis of multiple samples, install and use the 619-180
Note Carousel Assembly then load the samples in the proper order for
analysis.
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Tin Foil Method

Using the Quick Sampler

1.
2.

Place the small or large foil on the balance and tare.

Place the Foil Holder on a work surface and center the small or
large foil on the holder.

Pull the Quick Sampler Plunger up by the handle end to make
room for the sample in the bottom of the tube and press the tube
into sample material. Make sure the sample is firmly packed.

Place the end of the tube in the center of the foil and work the
tube into the foil by pushing gently and rocking the tube back and
forth.

Firmly holding the tube in place, push the plunger down. When
the sample is in the foil, remove the sampler.

Crimp the foil closed with tweezers.

Holding the sample in place with the tweezers, lift the sample up
off the holder.

Enter the mass in the spreadsheet or automatically by pressing
print on the balance.

604-494
PLUNGER

502-210
TUBE
(500/PK)

502-186
SMALL TIN FOIL CUP
(100/PK)

502-397
LARGE TIN FOIL CUP
(100/PK)

603-493
FOIL HOLDER

Figure 5-2
Sample Preparation—Quick Sampler Method
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Manual Preparation
1. Place the Sample Cup Holder on the balance.
2. Place foil into the Sample Cup Holder and tare the balance.

3. Remove the foil and the sample cup holder from balance and add
sample to foil.

4. Place the sample cup holder and foil on balance and weigh.
Remove the foil from the sample cup holder and twist to seal.

Enter the mass in the spreadsheet or automatically by pressing
print on the balance.

———— 3 ©® Sample size is dependent upon sample type, desired precision and
Note optimal performance.

502-186
Small Tin Foil Cup
(100/pk)

502-397
Medium Tin Foil Cup
(100/pk)

604-398
Sample Cup Holder

Figure 5-3
Sample Preparation—Manual Method
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Using the Foiler
————— 3 ©® Use only small tin foil cups with the foiler.
Note
Place the Foil Capsule on the balance and tare the balance.
Place the Small Tin Foil Capsule in the foil holder.
Place the Funnel on the foil holder.
Add Sample.

Insert and press down the plunger to pack the sample.

o v A W

Holding the plunger in place, lift the funnel up against the
plunger, and then remove both pieces.

Crimp the Foil closed with tweezers.

Remove and weigh the sample.

601-492
PLUNGER

601-491
FUNNEL

502-186
FOIL CUP
(100/pk)

601-495
FOIL
a HOLDER

601-489

BASE
601-490
FOILER

Figure 5-4
Sample Preparation—Foiler Method
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Login

Blank Login

Before a blank is analyzed, a sample named Blank must be entered
into the spreadsheet. This procedure is called Blank Login.

— —» ©® An analysis method should be developed before a sample is logged
Note in. Refer to Method Configuration on page 4—39.

1. Click Samples and select Login. The Sample Login dialog box will

appear.
x|

S ample Mame IBIank j
Mass [1.0000 << Balance |
Repetitions |1
Attribute Value
Method™ Method-1 hd
Comments
Description
Operator

Moisture Basis
Sample Moisture
Atmospheric Blank
Protein Factor

" Add ta end of list
" Add as nest zample ta run

k. I Cancel Help

[ Keep logging in samples until Cancel is pressed.
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Blank

2. Click the drop down arrow, in the sample name selection box, and
select Blank from the list.

Type the number of blanks repetitions you require.

4. Enter the information required in the Login Screen. Refer to Blank
Login Definitions, page 5-18, for additional information.

5. Click OK to login the blank.

Login Definitions

Sample Name—The name or type of sample. Blank should be entered
for sample name. Click the down arrow and select Blank.

Mass—The mass of the blank. A nominal mass equal to the weights of
the samples to be analyzed should be entered.

Location—This position should be empty for blank analysis.

Method—The method used for analysis. Click the Down Arrow to select
from the list of methods.

Comments—A statement used to explain an operation or procedure.
This is an optional entry.

Description—A statement used to explain or identify a sample. This is
an optional entry.

Operator—The name of the operator. This is an optional entry.
Moisture Basis—No entry should be made for blank login.
Sample Moisture—No entry should be made for blank login.
Atmospheric Blank—No entry should be made for blank login.

Protein Factor—The value used to calculate a protein result based on a
nitrogen analysis. This is an optional entry.

Add to End of List—Check to enter the logged in blank in the last row
of the spreadsheet.

Add as Next Sample to Run—Check to enter the logged in blank after
the last sample that was analyzed.

Keep Login Samples until Cancel is Pressed—Check this box to log
consecutive blanks. The dialog box will reappear after OK is clicked.
This is an optional entry.
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Sample Login

Before a sample is analyzed it must be entered into the spreadsheet.
This procedure is called Sample Login. A sample that has been logged
in may be named in various alphanumeric notations.

————— 3 ©® An analysis method should be developed before a sample is logged
Notes in. Refer to Method Configurationon page 4—-39.

® Prepare the sample for analysis. Refer to Sample Preparation, page
5-13, for additional information.

1. From the Samples menu, click Login. The Sample Login dialog
box will appear.

Sample Marne IEDT-'*'-

Mass ||11 £59

Attribute Value

Method*® Method-1 hd
Comments

Description

Operator

Moisture Basis
Sample Moisture
Atmospheric Blank
Protein Factor 6.2500

" Add ta end of list
" Add as nest zample ta run

k. Cancel Help

[ Keep logging in samples until Cancel is pressed.
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Enter the Sample Name in the sample name selection box.

Enter the information required in the Login Screen. Refer to
Sample Login Definitions, page 5-21, for additional information.

4. Click OK to login the sample.
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Sample Login Definitions
Sample Name—The name or type of sample.

Mass—The mass of the sample. Click Balance to enter a mass from an
external balance.

Location—The position in the autoloader where the sample is located.

Method—The method used for analysis. Click the down arrow to select
from the list of methods.

Comments—A statement used to explain an operation or procedure.
This is an optional entry.

Description—A statement used to explain or identify a sample. This is
an optional entry.

Operator—The name of the operator. This is an optional entry.

Moisture Basis—The amount of moisture in the final product. A
percentage should be entered. This is an optional entry.

Sample Moisture—The amount of moisture in the sample used to
compensate the final result. A percentage should be entered. This is an
optional entry.

Atmospheric Blank—Atmospheric Blank compensates the calculation of
the final result for the nitrogen content that may be trapped within the
sample. A percentage should be entered. This is an optional entry.

Protein Factor—The value used to calculate a protein result based on a
nitrogen analysis. This is an optional entry.

Add to End of List—Check to enter the logged in sample in the last row
of the spreadsheet.

Add as Next Sample to Run—Click to enter the logged in sample after
the last sample that was analyzed.

Keep Logging Samples until Cancel is Pressed—Check this box to log
consecutive sample. The dialog box will reappear after OK is clicked.
This is an optional entry.
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Correct for Moisture

Moisture basis and sample moisture compensates the calculation of the
final result for moisture content. They should be entered during
sample login.

Moisture Basis—Analysis assumes the sample is analyzed on a dry
basis. Moisture basis adds a moisture value during calculation of the
final result. When the sample is analyzed, its result is determined with
a specific amount of moisture that is not in the sample (on a moisture
basis).

Sample Moisture—Sample moisture is the amount of moisture
contained in a sample before analysis. The moisture value is
subtracted during calculation of the final result. The sample is analyzed
"on a dry basis".

1. From the Samples menu, click Login. The Sample dialog box will
appear.

Sample Mame IEDT-"-"-

tass |u.1 B53

Attribute VYalue

Method* Method-1 A
Comments

Description

Operator

Moisture Basis
Sample Moisture
Atmospheric Blank
Protein Factor 6.2500

* Add to end of list
™ Add as nest sample to mn

(] Cancel Help

[ Keep logging in samples until Cancel iz pressed.
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2. Click the Sample Moisture edit box and enter a value.
3. Click the Moisture Basis edit box and enter a value.
4. Click OK.
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Correct for Atmospheric Blank

Analysis of powdered samples on the instrument may require sealing
the tin foil sample cup before introducing the sample into the
instrument. Powdered samples trap atmosphere, which includes
nitrogen within the sample. When the tin foil sample cup is sealed
atmospheric gas is trapped within the sample. Typically, for a sample
mass of 0.25g, approximately 0.04% nitrogen is trapped within the
sample. During sample analysis, if an Atmospheric Blank value is
entered on the login screen, the value will be subtracted from the
sample value.

1. From the Samples menu, click Login. The Sample Login Dialog
box will appear.

-

=)

Sample
Sample Name | EDTA-1055 |
Mass 0.2000 << < Balance |
Attribute Value
Method™ Method-1 ¥
Comments
Description
Operator Administrator

Moisture Basis

Sample Moisture

Atmospheric Blank

0.040000

Protein Factor

(" Add to end of list

¢ Add as next sample to run

" Add before "Blank™ (row 273)

(" Add after "Blank™ {row 273)

oK | Cancel Help

| Keep logging in samples until Cancel is pressed.
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2. Click the Atmospheric Blank edit box and enter a value.
3. Click OK.

——» o |f the atmospheric blank was not entered in login, it can still be
Note corrected by entering the value in the spreadsheet during or after
analysis and pressing the enter key.
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Enter a Mass from the Balance

—» © An external balance must be interfaced with the instrument to
Notes enter a mass automatically.

® The application must be controlling the balance before a mass can
be automatically entered. Refer to Balance Installation on page 3-5
for more information.

From the Sample Login Screen

1. Click Balance to enter a weight from an external balance.

Directly into the Spreadsheet

—— 3 ©® A sample will be added to the first row of the spreadsheet without

Note a value entered for the mass.
1. Place the crucible on the balance.
2. Press Tare.
3. Place the sample in the crucible.
4. Press Print on the balance or click the Samples menu and select

Balance. The sample mass will be entered into the first row of the
spreadsheet without a mass entry.
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Analyze a Sample

A blank is an analysis that is run without either sample or standard
material being burned. Nothing can be in the furnace, capsule or tin
sample cup. Anything that would be used with the sample, except the
sample, can be dropped into the furnace during blank analysis. The
area of the blank is subtracted from the sample or standard analysis.

Analyze a Blank

Note

Note

Analyze a Blank permits the operator to run an analysis without
burning a sample. This is done in order to obtain data to set the blank
area. Refer to Blank Calibration, page 5-40, for additional information.

® Before proceeding, Blank Login, page 5-17, must be completed.

1. Click Analyze (F5) analysis will automatically start with the first
blank.

2. Blank results will be shown in the spreadsheet and plot window.

® Accept a blank value for all elements in the calibration.

Operation
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Analyze a Standard

Analyze a Standard is used to analyze standard samples for
calibration.

—  » e Before proceeding, Define a Calibration Standard, page 4-58, and
Notes Login using a Calibration Standard, page 4-60, must be completed.

® For some applications it may be necessary to use a standard with
the same density and/or concentration of sulfur. Consult the LECO
Applications Laboratory for further assistance.

® | ECO recommends using certified reference materials for all
calibrations.

1. From the Samples menu, click Analyze, press F5 or click the F5
analyze button. The next unanalyzed sample will start.

2. After analysis, the sample plot will appear in the window below
the spreadsheet. The standard analysis result will appear in the
spreadsheet under the element name.
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Analyze a Sample
Sample analysis determines the element concentration in a sample.

———» ©® Before proceeding, Blank Calibration, page 5—40, Standard
Note Calibration, page 5-41, and Sample Login, page 5-19, must be
completed.

1. From the Samples menu, click Analyze, press F5 or click the F5
analyze button. The next unanalyzed sample will start.

2. After analysis, the sample plot will appear in the window below
the spreadsheet. The analysis result will appear in the
spreadsheet under the element name.
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Abort an Analysis

An analysis in progress can be aborted. If the analysis is aborted,
"Abort" will appear under analysis date.

—  » e PBefore proceeding, Analyze a Sample, page 5-27, must be
Note completed.

From the Samples menu, click Abort. The analysis in progress will be
aborted.

Analyze Multiple Samples

This procedure programs the instrument to analyze a group of samples
without the aid of an operator during analysis.

— » e PBefore proceeding, Method Configuration, page 4—39, Blank
Notes Calibration, page 5-40, and Standard Calibration, page 5—41, must
be completed.

® Prepare the samples for analysis. Refer to Sample Preparation,
page 5-13, for additional information.

——— 3 ©® TruSpec CHN Macro—Install and use the 619-180 Carousel
Note Assembly then load the samples in the proper order for analysis.

® TruSpec CHN(S) Micro—Install and use the 619-704 Carousel
Assembly then load the samples in the proper order for analysis.

5-30 TruSpec CHN/CHNS Operation



1. From the Configuration menu, click System. The System
Configuration dialog box will appear.

System Configuration ﬁl

System | Ealance I

[Gaz Conservation Timeout I'I ] 1 - BO0O mirutes
Auto Increment S ample IEnaI:uIE vI
M arme

I'I—

M arinal bazs

Sample Loading I'I Carouzels j
Liquid Autozampler Port II:EIME - I

Furmnace Standby 350

Temperature

Sample Mass IMau:ru:u [B0masz - 1.5 grams] j

Print |

(] I Cancel Help

2. Click Auto Increment Sample Name to advance the sample name
by 1. The last character in the sample names must be a humber.

3. Click the Carousels drop down box and select the number of
Carousels used for multiple sample analysis. The maximum
number that can be selected is 4.

4. Click OK to close the System Configuration dialog box.
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5.

10.

11.

From the Samples menu, click Login. The Sample dialog box will
appear.

Sample Marne IEDT-"i"-

Mass ||11 B59

Attribute Value

Method™® Method-1 A
Comments

Description

Operator

Moisture Basis
Sample Moisture
Atmospheric Blank
Protein Factor 6.2500

£+ Add to end of list
£~ Add az next sample to run

k. Cancel Help

[T Eeep logging in samples until Cancel iz pressed,

Login a sample to analyze.

Click the check box at the bottom of the window to keep logging
in samples.

Repeat step 6 until all samples are logged in.
Click Cancel to close the Sample Login dialog box.

View the location number of the first sample in the spreadsheet
and compare it to the location of the first sample in the carousel.
If the location numbers are not the same, click the Location Box
of the first sample and enter the carousel location number of the
first sample to analyze. The location nhumbers in the spreadsheet,
following the first sample, will change consecutively.

From the Samples menu, click Analyze to start the analysis.
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Delay Analysis
Delayed Analysis permits the operator to start an analysis at a later
date and time.

—  » e An analysis method should be developed before a sample is logged
Note in. Refer to Method Configuration on page 4—39.

1. Determine where in the sample list to pause or delay analysis and
select the sample. The sample must be an analyzed sample.

2. From the Samples menu click Pause or press F7. The Pause/Delay
Start dialog box will appear.

Pausze / Delayed Start |
Sample:
"Sample2" in row 5

[

Current time:

|5421/00 2:47-27 PM
LClear | ] I Cancel |

3. In the highlighted field, enter the date and time to start the
delayed analysis. The date and time that appears may be edited.
The format for entering the date and time is [05/01/2000
4:30:00 PM]. A space should be inserted after the date and time
or select Manually if pausing for operator intervention.

4. Click OK to start the delayed analysis. A clock symbol will appear
in the spreadsheet next to the sample that will be analyzed at the
programmed delayed start time or if Manually was selected a red
octagon will appear in the spreadsheet. The analysis will begin
only when the operator clicks analyze.
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Pause Analysis

Pause Analysis permits the operator to pause analysis at a selected
sample and then resume at a programmed date and time. When the
programmed time is reached, analysis will continue.

———» ©® Before proceeding, Analyze Multiple Samples, page 5-30, must be
Note completed.

1. Determine where in the sample list to pause or delay analysis and
select the sample. The sample must be an analyzed sample.

2. From the Samples menu, click Pause. The Pause/Delay Start
dialog box will appear.

Pause / Delayed Start |
Sanmple:
"Sample2" in row 5

Start analysis:

5/21/00 34722 P =|
Current time:

6421700 2:47.27 PM

Clear | k. I Cancel |

3. In the highlighted field, enter the date and time to restart
analysis. The date and time that appears may be edited. The
format for entering the date and time is [06/01/2000 4:30:00
PM]. A space should be inserted after the date and time.

4. Click OK to program the pause. A clock symbol will appear in the
spreadsheet next to the sample that will be analyzed after the
pause.
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Cancel Pause

Cancel Pause permits the operator to remove a programmed delay
analysis, pause analysis, or hold analysis from the spreadsheet.

—  » e Before proceeding, Analyze Multiple Samples, page 5-30, must be
Note completed.

1. Click and select the row where the delay analysis, pause analysis,
or hold analysis is programmed.

2. From the Samples menu, click Pause. The Pause/Delay Start
dialog box will appear.

Pausze / Delayed Start |
Sample:
"Sample2" in row 5

Start analyziz

£/21/00 3:47.22 PM =
Current tirme:
|5421/00 2:47-27 PM

LClear | ] I Cancel |

3. Click Clear. The programmed type, delay or pause will be
removed.
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Liquid Sample Analysis

—  » © |norder to perform a liquid analysis the liquid loading head and the
Notes liquid autosampler must be installed. Refer to Liquid Autosampler
on page 3-9.
® Analysis of liquid samples is very similar to solid samples with the
exception of how they are loaded into the determinator. Use the
procedure below to perform analysis of liquid samples.
1. From the Configuration menu select system. The system
configuration screen will appear.
2. Click the drop down arrow in the sample Loading selection box
and select Liquid Autosampler. Refer to System Configuration, on
page 4-32.
System Configuration ﬂ
Spstem | Balancel
[Gaz Conzervation Timeout I'I b 1 - BOO minutes
Auta Increment Sample -
Name IEnaI:uIe I
Mominal Mass I'I
Sample Loading I'I Carouszels j
Liguid Autozampler Port IEDME - I
Furhace Standby 350
Temperature
Sample Mass IMau:ru:u [B0maz - 1.5 grams] j
Frirk |
k. I Cancel Help
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® N o u

Click the drop down arrow in the Liquid Autosampler Port selecton
box and select the proper Autosampler Port. This is the computer
serial port that the autosampler is connected to. It is not
necessary to configure this port. The software automatically
configures itself when the autosampler is selected.

From the Configuration menu select Method. Select or create the
proper Analysis Method. Refer to Method Configuration, Liquid
Autosampler on page 4-39.

Fill the Wash Vials with the proper wash solution.
Empty the Waste Vial if necessary.
Prepare the Sample Vials and insert the tray in the tray holder.

Click the Samples menu and select Login. Login the desired
samples. The location, volume and density must be entered. After
volume and density are entered the software will calculate the
mass.

sample x|

Sample Name ILiquicI Sample Ll
Mass IW <<« Balance |
Attribute | value

Location™ 1

Autosampler Tray Tray1

Yolume {mL) .2500

Density (g/mL) 1

Method Method-1

Comments

Description

Operator

Moisture Basis

Sample Moisture

Atmospheric Blank

Protein Factor 6.2500

+ Addto end of list
" Add as next sample to run

| 0K I Cancel Help

™ Keep logaing in samples until Cancel is pressed.
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9. Click the Samples menu and select Analysis or press F5 to start
analysis. Refer to Analyze a Sample, on page 5-27, for more
information.

Liquid Sample Login Definitions

—————» ©® In addition to the definitions listed below refer to the definitions on
Note page 5-21.

Location—The sample location number. Refer to the illustration below.

Autosampler Tray—Click the drop down arrow and select the
autosampler tray. If only one tray is used select Tray1.

Volume (ml)—The volume of sample drawn into the syringe.
Density (g/ml)—The sample density (grams per ml).

SAMPLE
SAMPLE LOCATION 1

LOCATION 6

SAMPLE
LOCATION 54

LOADING
HEAD

Figure 5-5
Autosampler Tray
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Calibration

Calibration is the process that adjusts the instrument to produce the
correct result when a calibration standard is analyzed. A calibration
standard has a known or certified value.. First a Blank Calibration is
performed, then Standard Calibration and then as daily maintenance
both a Blank Calibration and Drift Correction.

Blank Calibration

Blank Calibration is used to calculate the blank or baseline. Sometimes
this is called the blank area. Blank calibration calculates the
instrument blank and adjusts the area of the analysis accordingly. The
system blank should be determined every day by performing a blank
calibration before analysis. A blank should be analyzed and the blank
calibration set prior to standard calibration or drift correction. Refer to
Blank Calibration on page 5-40.

Standard Calibration

Standard Calibration is used to calibrate the instrument with known
calibration standards. A single point calibration can be performed using
the curve type (single standard sample) (at a single mass) however;
LECO recommends multipoint calibrations that employ 1/certified
weighting. Additionally a blank calibration should be completed prior to
performing any calibration. Since Standard Calibration is saved with
each method, each method must be calibrated after it is created.

Standard Samples

During the calibration process only dried standards should be
employed. The analytical accuracy depends on the accuracy of the
standards. Drying the standards optimizes the accuracy. Standards
should be dried according to label instructions. Refer to Calibration on
page 5-41.

Drift Correction

Drift Correction is used to adjust the original calibration response to
match the current instrument response. Drift calibration should be
performed at the start of every day or when check standards fail to
return the proper values. This insures accurate calibration and analysis
results. Refer to Drift Correction on page 5-44. LECO recommends
that all check standards be independent of the drift standards. After
performing a drift correction, the result for the drift standard will be
the same result that the drift standard returned during the original
calibration (not the certified value).

Replace Drift Standard

Replace drift is used when a drift standard lot is changed. Replace drift
compensates for differences in the drift standard lot and produces a
more accurate drift calibration point. Refer to Replace Drift Standard
on page 5-47.
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Blank Calibration

Blank calibration calculates the instrument blank area and adjusts the
analysis area accordingly.

—  » e Analyze 3 to 5 blank conditioning samples before setting the blank
Notes area.

® Analyze 3 to 5 blank samples to set the blank area.

Login and perform at least three blank analyses.
Select the results of the blank analyses from the spreadsheet.

Click Configuration and select Blank. The Element Selection
screen will appear.

———— 3 ©® |n the screen below, the software displays the data in blue to alert

Note the operator that the data has changed.
General Blank x|
Row Action Element Range MNew Current L:
1* Include Nitrogen 8.7585 8.7612 g,
2 Include Carbon 27591 257.01 q,
3 Include Hydrogen 151.02 46.550 q,
BN [~

| Inchude # Exchude I k. I Cancel |

4. Include or exclude an element by clicking a row to select the
element and clicking Include/Exclude. The action box will indicate
if the element is included or excluded. If the element is included a
blank calculation will be calculated for that element.

5. Click OK to calculate the system blank based on the analysis
results obtained in step one.
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Standard Calibration

Standard Calibration is a process that adjusts the response of the
instrument to that of known standards. The application software
permits two different types of calibration: Single Standard or
multipoint calibration. Since calibration is saved with each method,
each method must be calibrated after it is created.

Notes

Refer to Standard Calibration Definitions on page 5-43 when
performing this procedure.

The instrument Blank should be calibrated before performing
standard calibration. Refer to Blank Calibration on page 5-40.

LECO recommends multipoint calibrations that employs 1/certified
weighting be used for standard calibration.

Moisture is an optional entry for hydrogen and oxygen analysis.
Moisture must be determined before analysis and logged in as

Sample Moisture. Calibration will be compensated for moisture
content. Refer to Sample Login on page 5-19.

During standard analysis, if an Atmospheric Blank value is entered
on the login screen, the value will be added to the standard value
defined in the method. The new standard value will be used during
calibration to calculate the final standard analysis result. A column
will appear on the calibration screen listing the atmospheric blank
value.

During sample analysis, if an Atmospheric Blank value is entered
on the login screen, the value will be subtracted from the sample
value. The new sample value will be used during calibration to
calculate the final sample analysis result.

New Standard Calibration

> W NN

Login and perform at least three standard analyses.
Select the results of the standard analyses from the spreadsheet.
Click Configuration and select Calibrations.

Click New. The Calibration screen will appear.
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File Edit Standard View

| Plat:

Method:  [Method-1

[calioration | _gtandards...

Brint Cancel

Nitrogen -
Linear -
1/ Certified hd

~Existing Calbration:
[v= 8240320 0052 +0.138867% + 0.00107

4/13/2011 5:05:45PF | show

- New Calibration
|v= +0, 13783x + 0,00527643

Cell:
Curve Type:

Weighting:

Date:

RMS Error:

0.010332 I Manual
Drift.
Repetition: 3
 Standard Addiions Offsst
I Enable
Existing: 0
New: o

(Certified + Atmospheric Blank) x 10 (Milligrams)

22.54

]

5

&

=

5

~

2.5+

T T T T T T T T T
0 2 4 [ 8 10 12 14 16
Area

EDTA1055 [
E DIy
EDTA-1055

EDTA-1055
E DI IEy

0.24977
B 12 SR T
0.25016

Atmospheric Blank
0.057939
0014920
0.18228

04/19/11 04:02 PM
w819/ M.
04/19/11 04:08 PM

-0.0074739
B AL TRE 2
0.032173

04/19/11 04:22 PM
041568 04/19/1 M.
0.41814

Std. Dev. [%RSD [Min [Max |
0 0.0098421 0.10295  :9.5413 19.5774 |
0.13383 """ 0.000185 67.380 " "70.049960 10.25164

5.

10.

11.

12.

Click the arrow in the drop down box and Select a Cell (detector)
to calculate a calibration for. A separate calibration can be
calculated for each cell.

Click the arrow in the drop down box and Select a Curve Type.
LECO recommends multipoint linear or higher order curves.

View the curve displayed on the graph. It should intersect the
black squares which represents the standards. The curve fit can
also be evaluated by selecting a Relative Error plot on the
residual error plot.

Click the arrow in the drop down box and Select the desired
Weighting. LECO recommends 1/certified weighting be used for a
standard calibration.

Click OK to select the cell to calibrate. One or more cells can be
selected.

Click Print to print a copy of the calculated calibration on the
system printer.

Click OK to exit the calibration procedure and save the calibration
curve.

In the next dialog box highlight the cells that you wish to save
the calibration for and click OK. The calibration is saved and
associated with the method used to analyze the standards.
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Add Standards

Add standards permits the operator to add analyzed standards to the
list of standards used for calibration.

1. Select analyzed standard samples from the spreadsheet to be
added to the list of standards used for calibration.

2. Click Configuration and select Calibrations.
From the fly-out menu click Add Standards.

4. The highlighted Analyzed Standards will be added to the list of
samples used for calibration. To view the list of standard samples
click new from the calibrations fly-out menu.

View Calibration

Permits the operator to view the current calibration. The calibration
cannot be changed from this screen.

1. Click Configuration and select Calibrations.
2. From the fly-out menu click View Calibration.

3. The Calibration screen will appear. The screen will be the same as
new calibration except most of the selections will not be available.

Edit Calibration

Permits the operator to view and edit the current calibration.

Standard Calibration Definitions

Cell Type—Selects the measurement cell that will be associated with
the calibration curve. In this case only sulfur can be selected.

Curve Type—Selects the type of calibration curve. Select a curve that
intersects each calibration resulit.

Weighting—Determines which calibration results, on the calibration
curve, get priority.

e Normal—Each point gets equal priority.
e Manual—A manual weighting can be entered.

e 1/Certified—A weighting factor that can be applied to the
calibration data points. This will counteract a bias for higher
concentrations that develops naturally from the curve fitting
process.

Show—Click Show to show the last calibration. The last calibration will
appear on the graph in blue.

Manual—Click Manual to enter a new calibration equation. This can be
done if a calibration was lost and a previous calibration recorded.

RMS Error (Root Mean Square)—A method of quantifying the
dispersion or spread of data. It is used in the PC software to determine
which calibration curve is a better fit. The lower the RMS error the
better the fit.
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Zoom In—Draw a box around a calibration point to zoom in.

Zoom Out—Click on a calibration point with the right mouse button. A
Zoom Out button will appear. Click the Zoom Out button to zoom out.

Drift Correction

Notes

Drift Correction is used to adjust the original calibration response to
match the current instrument response. Drift calibration should be
performed at the start of every day or when the check standard
doesn’t return the correct result. This insures accurate calibration and
analysis results.

N

o v AW

After calibration, a Standard in the center of the calibration range
will be automatically selected (with a tolerance of £12.5%) to be
the drift standard.

A different Drift Standard can be manually selected from the
standard calibration screen. Refer to Standard Calibration on page
5-41 for more information.

A Blank Calibration should be performed before every Drift
Correction. Refer to Blank Calibration on page 5-40 for more
information.

The Drift Standard should be homogenous and return precise
results.

Check Standards should be independent of the drift standard.

The Drift Standard and the Samples to be analyzed should be in
the center of the calibration curve.

Click Samples and select Login Drift Sample.

Click Drift Standards and select the Drift Standard to log in. The
drift standard must be within the specified mass range.

Perform a Standard analysis.
Select the result of the standard analysis from the spreadsheet.
Click Configuration and select Drift. The fly out menu will appear.

From the fly-out menu click Drift. The Calibration screen will
appear.
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_—
Note

Notes

In the screen below, the software displays the data in blue to alert

the operator that the data has changed.

Method Drift K|
Row Action Detector MNew Current
s e Include Carbon 0.98409 1.0000
2 Include Nitrogen 1.0083 1.0000
3 Include Hydrogen 151.02 '46.550
g i
| Inzhude & Exclude I Caricel I

Include or exclude an element by clicking a row to select the

element and clicking Include/Exclude. The action box will indicate
if the element is included or excluded. If the element is included a
drift calculation will be calculated for that element.

Click OK to calculate the drift based on the analysis result

obtained in step one.

If more than one drift standard is selected the drift factor will be

the average of the selected standards.

After a drift correction the drift standard results will match the
result from the drift standard used in the original calibration curve

not the certified value.
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View History

View History plots past drift corrections on a graph. The operator or
lab manager can use this information to determine instrument
stability. After a pattern is determined the operator can watch for this.
If a sudden change in this pattern occurs it might indicate a potential
problem with the instrument.

Click Configuration and select Drift. The fly out menu will appear.

2. From the fly-out menu click View History. The View History screen

will appear.
veworits zl
Methad: |Msthod-1 =| cell [sul fur |
# Factor Date
1__ [0.0000 04/23/03 1 11 [ [ | *
2 1.0000 04/23/03 1
3 1.0000 04/24/03 0 0.3
a*  J0.97127  T04/24/03 11

Factor

0.4+

0.3

0.2

0.1+

3. Click the Method drop-down arrow to select the method. Drift
calibration history for each method can be viewed.

4. Click the Element drop-down arrow to select the detector. Drift
calibration history for each detector can be viewed.

Click Details to view the last drift calibration values.
6. Click OK to exit the screen.
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Replace Drift Standard

Replace Drift Standard is used when the operator switched to a new
standard calibration sample lot. Since there are differences in a
standard sample from one lot to another replace drift correction should
be used to compensate for these differences and produce a more
accurate calibration.

1. Define a new standard for the new lot. Refer to Add Standards on
page 5-42.

Perform an analysis with the new standard defined in step 1.
Select the standard sample analysis result from step 2.

Click Configuration and select Drift.

Click Replace Drift from the fly-out menu.

o v A W

A dialog box will appear. Select the Drift standard to replace.

Replace Drift Standard B x|

Select a standard to replace with <502-437 R0, 25g>:
502-43700.25g

Cancel |

7. Select the drift standard to replace then click OK. The new drift
Standard is selected as the drift standard

8. Select the new drift standard just analyzed from the spreadsheet.
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10.

11.

12.

Click Configuration from the configuration menu and select Drift.

Click drift from the fly-out menu. The drift calibrations screen will
appear.

Method Drift ]|
Row Action Detector New Current
1* Include Carbon 0.98409 1.0000
2 Include Nitrogen 1.0083 1.0000
3 Include Hydrogen 151.02 '46.550
2l 2
| Include £ Exclude I : Cancel I

Include or exclude an element by clicking a row to select the
element and clicking Include/Exclude. The action box will indicate
if the element is included or excluded. If the element is included a
drift calculation will be calculated for that element.

Click OK to calculate the drift based on the analysis result
obtained in step 2.
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Samples

Sample Editing Functions

Insert a Sample

If a sample is going to be added to the last row of the spreadsheet,
sample login should be used. If a sample should be inserted out of

sequence, between unanalyzed samples, Insert a Sample should be
used.

—  » ® An analysis method should be developed before a sample is logged
Note in. Refer to Method Configuration on page 4—39.

1. Click and select a row in the spreadsheet after the last analyzed
sample. Insert will insert a row before the selected row.

2. From the Edit menu, click Insert. A row will be inserted into the
spreadsheet before the selected row.
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Fill Cells with the Same Data

A group of cells in the spreadsheet can be quickly filled with the same
data. As an example, the method could be changed in a group of

logged in unanalyzed samples.

1. Click and drag the mouse pointer to select the cells to fill with the

same data.

— » © |nthe example below the mouse pointer was dragged over the

Note Operator cells to be filled with the same operator’s name.
Row Marne Qperatar Method
i Sample-1 Method-1
2 Sample-1 Method-1
3 Sample-1 Method-1
4 Sample-1 Method-1
2. From the Edit menu, click Fill. The Fill screen will appear.
Enter the walue ta fill into each zelected cell in the spreadzheet:
IJ-:uhn
k. I Cancel |
Enter the data to fill into each selected cell.
4. Click OK.
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Cut

Note

Copy

Note

Paste

Note

Cut is used to remove a sample from the spreadsheet and copy it
to the Windows® Clipboard. From there it can be pasted into

another location in the spreadsheet.

Select a sample by clicking on a row in the spreadsheet. The row
should be highlighted.

Select the Edit menu and click Cut. The sample will be removed
and cut to the clipboard.

Copy is used to copy a sample from the spreadsheet and copy it to

the Windows® Clipboard. From there it can be Pasted into another

location in the spreadsheet.

Select a sample by clicking on a row in the spreadsheet. The row
should be highlighted.

Select the Edit menu and click Copy. The sample will be copied to
the clipboard.

Paste is used to copy a sample that was cut or copied to the

Windows® Clipboard and insert it into the spreadsheet.

Select a sample location in the spreadsheet by clicking on a row.
The row should be highlighted.

Select the Edit menu and click Paste. The sample will be copied to
the spreadsheet.
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Delete a Sample

———» ©® Use Delete a Sample to remove a sample row from the
Note spreadsheet.

1. Select a row in the spreadsheet to delete. If more than one row
should be deleted, click and drag the mouse pointer down the
desired number of rows to delete. More than one row will be
selected.

From the Samples menu, click Delete.

Click Yes to delete the row or rows of sample information. The
selected sample information will be deleted from the spreadsheet.
It is not possible to restore this data once it's deleted.

—— 3 o |fadatabase is created with log activity enabled, a deleted sample
Note can be viewed by setting the Presentation Time to a time prior to
the deletion.
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Recalculate Results

1. Select the samples in the spreadsheet to recalculate.

2. From the Samples menu, click Recalculate. The selected samples
will be recalculated using the new calibration.

— » e Results are automatically recalculated when a field in the
Notes spreadsheet is edited (ex. name, mass, method, analysis date,
etc.).

® If the calibration is changed, it can be reapplied by following the
procedure above.
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Display Protein Results

The nitrogen analysis results can be displayed as percent protein.

———— 3 ©® A protein factor may be defined during login. Make sure a factor
Notes has been defined. Refer to Typical Protein Factors below.
® A protein factor may be entered in the spreadsheet if the field is
visible.
1. From the Configuration menu, click Display. The Sample Display
dialog box will appear.
x|
Fields | Font |
|vizible Fieldz Yizible Fields
M ame
Adjusted Mazs Mazz
Analysis Time Methiod
Cornments Chowy 55 | Carbon 2
Description = Mitrogen %
Recalculated Date - Hydrogen &
Moisture B asis << Hide | Mazz mg
Sample Moisture Analyziz D ate
Atmozpheric Blank Diefault | Operator
Protein Factor
Signature
Combustion Furnace Tempera
Afterburner T emperature ID_
Ballast Pressure
Ballazt Temperature Locked Columns
IR Cell Static Pressure
Mitragen mg
Mitrogen Adjusted Area
Mitrogen Area ;I
Promote |
Diemate |
0k I Cancel Help |
Select Protein % from the Invisible Fields edit box.
Click Show to move protein % from the Invisible Fields to the
Visible Fields edit box.
4. Click OK to display protein % and protein factor in the
spreadsheet.
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Typical Protein Factors

Product Protein Factors
Wheat Products 5.70
Almonds 5.18
Peanuts 5.46
Tree Nuts 5.30
Coconuts 5.30
Dairy Products 6.38
Other Products 6.25
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View History of a Sample

View History permits the operator or laboratory manager to look at a
history log of the actions performed on a selected sample.

1. Select a sample in the spreadsheet to View History of.

g | Fead 10150  General

o ;1.|:||:|5|:| - General
10 Feed {09930  General

F2/10/2003 3:30:39 PM

 2/10/2003 3:35:

12/10/20032 4:10:40 PM :0,00255

000257 (000173

40 PM 0.00256 000205

:0,00206

2. Click the Samples menu and select View History. The View History
screen will appear. Refer to View History Definitions below.

Date/Time | Action | Llzer | -
1241142003 21245 PM Created  Administrator
1241142003 31346 PM Modified  Administrator

Time
12/11/2003 31346 PM Modified  Administrator & Local
12/11/2003 31348 P Modified  Administrator ~
12411/2003 32153 P Modified  Sdministrator ut

12/11/2003 33557 PM Modified  Administrator -
12/11/2003 34407 PM Modified  Administrator
12/11/2003 344:08 P Modified  Administrator
12411/2003 34741 PM  Modified  Sdministrator
12A12/200311:47:01 &AM Modified  Adrministrator
12M12/200311:43:03 4M  Modified  Administrator
1212/2003 11:50:06 4 Modified  Administrator
12412/200311:51:35 4M  Modified  Sdministrator
12A12/2003 115311 AM  Modified  Adrministrator
12M12/200311:54:01 &M Modified  Administrator
12/15/2003 8:30:14 Ak Modified  Administrator ;I

AT HE MO 004 R7 AR kdmdifind A Arcicdobe —ber

3. Click the Local Time button, in the Time screen, to display the
time in local 12-hour time.

4. Click the UTC button, in the Time screen, to display the time in
Universal Coordinated Time.

5. Click OK to exit view history.

View History Definitions
Date and Time—The date and time the action took place.

Action—The type of action performed on the sample. Examples are:
Created the sample, modified the sample, and recalculated the
sample.

User—The Operator that performed the action.
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Sample Signature

A signature confirms that a user has accepted the sample information
displayed in the spreadsheet. Any change to the sample information
after it is signed will clear the signature. The signature can be used to
ensure that the validity of the sample information has remained the
same since it was signed.

— » e Toview a sample signature, after it has been signed, refer to View
Note Signature on page 5-58.

1. Click on a row, in the spreadsheet, to select a sample to sign.

10 Feed

g | Fead 110150 _
ok el 10050 General  (2f10/2003 3:35:40 PM 00256 i0,00206
10,9980

‘Gereral 2/10/2003 3:30:39 P

:0,00257

:0,00173

= LS LS S P

'0.00255  |0.00206

{General 1201002003 4:10:40 PM

2. Click the Samples menu and select Sign. The Sign screen will

appear.

sign x|

Cyster: TruSpec
User: instrument Operator
Drate: hfednesday, February 12, 2003
Time: 3:14:06 &M
& Local Ut

I arne: iJames Miller]|

Feed Sample from Lot # 11
Crezcription:

Ok Cancel

A. A name will appear in the Name Entry box. It will be the
name of the logged-on Windows® user. If desired the name
can be changed. It's suggested that the current operators
name be used.

B. If desired, a description can be entered in the Description
Entry box. This can be additional information about the
sample or an event that took place. Any text can be entered.
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C. To display the time in local 12-hour time, click the Local
button. To display the time in Universal Coordinated Time,
click the UT button.

D. Click OK to enter the signature.

— » e The system name, user name, date, and time are obtained from

Note the Windows® operating system. They cannot be changed from this
screen.

View Signatures

View Signatures permits the operator or laboratory manager to view a
sample signature and determine if it is valid. A sample must be signed
before the signature can be viewed. Refer to Sample Signature on
page 5-57.

—  » o |finformation associated with the sample was changed after it was
Note signed, the signature will be cleared and the view signatures
screen will not appear in step 2.

1. Click on a row to select a sample from the spreadsheet to view.

g |Feed 11,0150 iGeneral :2/10/2003 3:30:39 PM :0.00257 :0.00173
o* el 10050 General  (2/10/2003 3:35:40PM 0.00256 :0,00206
10 Feed 10,9980 General  2/10/2003 4:10:40 PM  :0.00255 :0,00206

2. Click the Samples menu and select View Signatures. The View
Signatures screen will appear.

¥iew Signatures ﬂ
— Signers ' alid: falid

Jamesz Millen - 2/

Spster: [TruSpec

Uszer: [Instrument Operator
Date: fwednesday, February 12, 2003
Tirne: [9:44. 26 AM

Descriptior:  [Sample Feed from Lot # 11

Time:

Lo
Ut

3. Click OK when finished viewing the signature information.
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Printing Reports

Configuring Report before Printing

A report of analysis results can be generated and printed on the
system printer. The following section explains how to use the Report
Settings dialog box to determine the format of the report.

1.

In the spreadsheet, select the samples as follows:

A. Place cursor in the column under row until a black arrow
displays.

B. Hold down right mouse key and drag the mouse over the
desired samples.

C. Unclick the mouse. Selected samples appear highlighted in
blue.

Click Samples and select Print Preview. Click Print Preview to
access the Report Settings dialog box in order to preview how
selected samples will print on the system printer. The Report
Settings Screen will appear.

Configure the report by clicking the Report tab, Field tab, Font
Tab, and Element tab and entering the desired settings as
explained in the steps below. The Fields tab will only appear when
Define Report Fields is checked on the Report tab.

Report Settings X|

Report lFieIds ] Fort ] Elements]

Report Farmat T abular report

Statistics | Tabular report ﬂ

Heading text |Repnrt 1

[v Define Report Figlds

[ Line Printing I

()4 | Cancel Help

On the Report Tab,

A. Click the arrow next to Report Format to determine the
format of the report.

e Click Report with Plots to display a report with data
plotted.

e Click Tabular Report to display data in a table.
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e Click Simple Print to display a report based on the
columns that appear in the spreadsheet. This report can
then be printed.

e Click Group Report to display the average, the standard
deviation, and the relative standard deviation when
multiple samples are selected.

e Click Ambients to display ambients.

e Click Hardware Calibration to display the hardware
calibration.

B. Click the arrow next to Statistics to select how statistics will
display.

e Select None, and statistics will not display.

e Select Report with Plot, and statistics will display as a
line plot.

e Select Tabular Report, and statistics will display in a
table.

C. For Heading Text, enter a title for the report, if desired.

D. Select the Define Report Fields check box and the Fields tab
will display. Use the Fields tab to select the columns from
the spreadsheet that will display in the report.

E. For Line Printing, select the Automatically Print after Each
Analysis check box. Enable line printing when printing with a
dot matrix printer.

F. When Line Printing is enabled, the Automatically Print After
Each Analysis checkbox is enabled. When selected, a report
will automatically print after each analysis.

Complete the Fields tab as follows to determine the fields that
display in the report. The Fields tab will only display when Define
Report Fields is checked on the Report tab. Fields that appear
vary, depending on the instrument.
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Sample Display E

Figlds lFDnt ] Elements]

Invisible Fields Wizible Fields
Mamne A~
Analpziz Time
Recalculated D ate
Show 3 Comments
Description
. Operator
<< Hide Furhace
Location
Diefault Analﬁsis [ ate
ID_
Locked Columns
-
| Promate |
Demote |
Qk | Cancel | Help |

To display a Field that does not appear in the report, select
the field from Invisible Fields, and then click Show. The
Field will automatically move to the Visible Fields column.

To remove a Field so that it does not display in the report,
select the field from Visible Fields and then click Hide. The
Field will automatically move to the Invisible Fields column.

To display the default fields, click Default.

To move a field so that it displays earlier in the report,
select the Field from the Visible Fields column and click
Promote until the field displays in the desired position.

To move a field so that it displays later in the report, select
the Field from the Visible Fields column and click Demote
until the field appears in the desired position.

Use the Font tab to configure the text in the report to improve the
readability of the report. Refer to Modifying Font.

Use the Elements tab to determine the elements that display in
the report. Refer to Configuring Plot Properties.

Printing from the Software

1.

From the spreadsheet, select the desired samples that have been
analyzed to print. When several samples are selected, the
software will group the samples by sample name.

Click Samples and click Print. Clicking Print or Print Preview will
open the Report Settings dialog box.

Operation

TruSpec CHN/CHNS 5-61



ES

Report Settings

Report lFieIdS l Fant ] Elementsl

Feport Format T sbular report

Statistics | Tabular report ﬂ

Heading text |Rep|3rt 1

[v Define Report Fields

[ Line Printing I

()4 | Cancel Help

3. Refer to Configuring Report before Printing, page 5-59, to format
the report as desired.

4. From the Samples menu, click Print Setup. The Page Setup dialog
box will display.

Pape Setup

Paper

Size -
Source: |Automatically Select ﬂ
Orientation Marginz [inches)

* Partrait Left: 018 Right; 0181
" Landscape Top: 018 Bottom: |0.181

Help 0K Cancel Printer...
| I | |

5. Use the Page Setup dialog box to change the size, orientation,
and margins of the paper before printing.

NOTE When multiple columns are selected to appear in the report, the font
and page orientation can be adjusted to improve the readability of
the report. The font size can be changed using the font tab as
described in Configuring Report before Printing, page 5-59.

6. Click OK. The Print dialog box will appear.
7. Click OK to print.
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Text Export Data

———» ©® Before sample data can be exported an export format must be
Notes configured.

® Multiple export formats can be configured.

Export Configuration

Filename

1. Select the Configuration menu and click Text Export Formats. The
Export Format Screen will appear.

Export Formats ﬂ

Row |Name

1* rExEurt

Add | Azcending | Promote | Properties... |

Delete | Descending | Demaote | | k. I

2. To move a selected method up towards the top of the list select it
and click Promote.

3. To move the selected method down towards the bottom of the list
select it and click Demote.

4. Select Ascending to list the method in ascending alphabetical
order.

5. Select Descending to list the method in descending alphabetical
order.
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6. Click Properties to configure the text export format. The Filename
screen will appear.

Export Format Properties |

Filename | Fields I Delimiters | &utomation .-’-'-.dvanu:edl F'reviewl

Filename IE:HTruS pechTS Ext S DBATuSpec.cav

" Append ta file
= Automatically increment Filename

¥ Prompt for Filename

(] Cancel Help

7. Enter a filename for the exported file or click browse and search
for a file name.

8. Click Append to File, Automatically increment Filename or Prompt
for Filename as desired. Refer to Export Configuration Definitions
on page 5-64.

9. Click OK to save the changes and exit.

10. Click Cancel to exit this procedure without making changes.

Export Definitions

Append to File—When selected, the highlighted sample analysis data
will be attached to the previously saved file.

Automatically Increment Filename—If the filename contains numbers,
they will automatically be incremented by one when the file is saved.

Prompt for Filename—When selected, the export filename screen will
appear when exporting a file, prompting the operator to enter a
filename.
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Fields

1. Click the Fields tab. The Fields Format Screen will appear. Select
the desired fields to export in the file.

Export Format Properties : 5[

Filename Fields |Delimiters| .-’-'-.utu:umatiu:unl .ﬁ.dvancedl F'reviewl

Fieldz Export
Adjuzted Maszz - M ame
Afterburner Temperature — b azs
Analyziz Date b ethiod

Analyziz Time | Carbon %
Atmozphernc Blank fdd>> Hydrogen %
Autozampler Tray Mitrogen &
Ballazt Pressure Bemave << | Analyziz Date
Ballazt Temperature —
Carbon %

Carbon Adjusted Area

Carbon Area

Carbon Blank,

Carbon Calibration

Carbon Drift

Carbon mg

Carbon ppm

Combugtion Fumace Tempera
Comments

Drensity [a/ml] LI

Promote Demate

(] I Cancel Help

To Add an invisible field select the field and click Add.

To Remove a visible field select the field and click Remove.

4. To move a selected field up towards the top of the list, click
Promote.

5. To move the selected field down towards the bottom of the list,
click Demote.

Click OK to save the changes and exit.

Click Cancel to exit this procedure without making changes.
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Delimiters

1. Click the Delimiters tab. The Delimiters Format Screen will
appear. Select the desired delimiters to export in the file.

Export Format Properties 5[

Filenamel Fields ~Delimiters .-’-'-.utu:umatiu:unl .-ﬁ.dvancedl F'reviewl

[ Column Headers

— Field delimiter
* Comma
i Tab

™ Other I

— Start of Tranzmizzion
i+ Maone

= Other I j

— End of line delimiter
™ Carage return [CR]
¥ Carage return followed by a line feed [CRALF]

= Other I j
(] I Cancel Help

2. Click XML to export the text data in XML format. If XML is
selected no other parameters in the screen can be configured.

3. Click Column Header to transmit the column header.

4. Select or enter the Field, Start of Transmission, and End of Line
delimiters.

Click OK to save the changes and exit.

Click Cancel to exit this procedure without making changes.
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Automation

1. Click the Automation tab. The Automation Format Screen will
appear.

Export Format Properties ﬂ

Filenamel Fields I Delimiters  Automation |.-'1'-.|:|van|:eu:|| F'reviewl

v Atomatically export each new analysis

(] I Cancel Help

2. Select Automatically export each new analysis to automatically
export the analysis data after every analysis.

3. Click OK to save the changes and exit.

4. Click Cancel to exit this procedure without making changes.
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Advanced
1.

Click the Advanced tab. The Advanced Format Screen will appear.

Export Format Properties : ﬂ

Filenamel Fields I Delimitersl & tomation  Advanced | F'reviewl

Fieldz

A djuzted Mass Carbon % Combusgtion Furnace TerHydrogen C

i fterburner Temperature Carbon Adjusted Area Comments Hydrogen O

A nalyziz Date Carbon Area Drensity [a/ml] Hydrogen

Analyziz Time Carbon Blank Dezcription Hydrogen p

i tmozphernc Blank Carbon Calibration Hydrogen % IR Cell Stati

A bozampler Tray Carbon Dirift Hydrogen adjusted Area Location

B allazt Pressure Carbon mg Hydrogen Area b azs

Ballazt Temperature Carbon ppm Hydrogen Blank, b ethiod
Add Field to Export Farmat |

Export Farmat

[Marme] [ azs] [Method] [Carbon Z] [Hydrogen Z][Mitrogen %] [Analvsis ;I

Date][CR]ILF]

(] I Cancel Help

Position the cursor in the Export Format and click the mouse to
place the cursor at the point in the format to edit a field.

Select a Field from the Fields box and click Add Field to Export
Format to add a field.

Highlight a Field in the Export Format and then press Delete on
the keyboard to delete it.

Click OK to save the changes and exit.

Click Cancel to exit this procedure without making changes.
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Preview

1. Click the Preview tab. The Preview Export Format Screen will
appear.

— » © Thisis a status screen to view the export data format. The export
Note format cannot be changed from this screen.

Export Format Properties ﬂ

Filenamel Fields I Delimitersl Automation | Advanced  Preview

Presigwm
Blank.1.0000,General,3/5/2004 3:42:08 P ;I

(] I Cancel Help

2. Click OK or Cancel to exit.
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Export Text Data

Text Export Data permits the operator to select sample data and

export that data to a file. Sample data can be inserted into an Excel®
spreadsheet from the exported file.

1. Click and drag the mouse pointer to select the rows with sample

data to export to a file.

> [ J

If no sample is selected only the last sample in the spreadsheet will
Note

be exported and saved.

Sulfur %

2. Click the Sample menu and select Text Export Data. The Export

Format selection screen will appear.

— » e The format selection screen will not appear unless there is more
Note than one format selected.
Select Export X|
|Ealil:uratiu:un Test Data
(] Cancel
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3. Select the Export Format and click OK. The Export Filename
selection screen will appear.

Export Filename ﬂﬂ

Save jn: |a TS ExtS DB

Histary

.
i

kd o Documents

by Comnputer
File name: ITruSpec.csv j Save I
Save as type: ICDmma Dielimited [*.csv) j Cancel |

4. Enter a Filename and File Type.

5. Click Save to export and save the file.
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Export Text Buffers

Text Export Buffers permits the operator to select sample plot data
and export that data to a file. Sample plot data can be inserted into an
Excel® spreadsheet from the exported file.

1. Click and drag the mouse pointer to select the rows with sample
data to export to a file.

— » o |fnosample is selected only the last sample in the spreadsheet will
Note be exported and saved.

Sulfur %

2. Click the Sample menu and select Text Export Buffers. The Export
Buffers Filename selection screen will appear.

2l x|

Save in: Ia Sample Data j = EF Ed-

Sample Daka Buffers, kxt

File name: ISampIe [ata Bulfers 2.tk j Save I
Save az lype: I j Cancel |

—————» © File extensions of (.txt) or (.csv) are good choices to insert the
Note saved files into an Excel® spreadsheet.

3. Enter a filename and extension. Click Save to export and save the
file.
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Text Import Data

Text Import Data permits the operator to import sample data from

another application such as an Excel® spreadsheet.

1. Click the Sample menu and select Text Import Data. The Import
File selection screen will appear.

R = e =

g

File name: ISampIe [ ata Buffers bt j

Files of bype: I j
[~ Dpen az read-only

Open

[ Oeen |
Cancel |

2. Select the file to import.
3. Click Open to import the file.
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Transmit Data

_
Notes

Before sample data can be transmitted to a peripheral devise an
transmit format must be configured.

Multiple transmit formats can be configured.

Transmit Format Configuration

1.

Click the Configuration menu and select Transmission Formats.
The Transmission Formats screen will appear.

Transmission Formaks ﬂ
Row Name
1* Transmit
Add | Azcending | Fromote | Properties. .. |
Delete | Dezcending | [remaote | | (] I

To add a new transmission format to the list, click Add and enter a
transmission format name in the row that appears at the bottom of
the list.

. To move a selected transmission format up towards the top of the

list select it and click Promote.

To move the selected transmission format down towards the
bottom of the list select it and click Demote.

Select Ascending to list the transmission formats in ascending
alphabetical order.

Select Descending to list the transmission formats in descending
alphabetical order.

7. To delete a transmission format, select it and click Delete.

Click OK to save any changes and exit.
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Fields

1. Select the transmission format from the transmission format
screen and click Properties. The Transmission Format Properties
screen will appear with the Fields tab selected.

Transmission Format Properties ﬂ
Fields | Delimitersl .-'f-.utcumatiu:unl Commmunication Settingsl .ﬁ.dvancedl F'reviewl
Field= Tranzmit

Adjuzted Mazs - M ame
Afterburner Temperature — b azs
Analysiz Date b ethiod
Analysiz Time Add 55 | Carbon %
Atmogphernic Blank, = Hydrogen %
Autozampler Tray Mitrogen &
Ballazt Pressure Bemove << | Analyziz Date
Ballazt Temperature —
Carbon %
Carbon Adjusted Area
Carbon Area
Carbon Blank,
Carbon Calibration
Carbot Dimift
Carbon mg
Carbon ppm
Combustion Furmace Tempera
Comments
Density [gémL] LI
Promote Demate
(] I Cancel Help
To add a transmit field select the field and click Add.
To remove a transmit field select the field and click Remove.
4. To move a selected field up towards the top of the list, click
Promote.
5. To move the selected field down towards the bottom of the list,
click Demote.
Click OK to save the changes and exit.
Click Cancel to exit this procedure without making changes.
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Delimiters
1.

Transmission Format Properties

Fields Delimiters .-'f-.utcumatiu:unl Commurication Settingsl .ﬁ.dvancedl F'reviewl

[~ Calumn Headers

— Field deliriter

* Comma
i~ Tab

" Otker I

— Start of Tranzmizzion
i+ Mane

= Otker I j

— End of tranzmizzion
™ Carrage return [CR]
¥ Carage retumn followed by a line feed [CRALF]

= Other I j

Click the Delimiters tab. The Delimiters Format Screen will
appear. Select the desired delimiters to export in the file.

o]

Help

2. Click XML to export the text data in XML format. If XML is selected

no other parameters in the screen can be configured.

3. Click Column Header to transmit the column header.

4. Select or enter the Field, Start of Transmission, and End of Line
delimiters.

Click OK to save the changes and exit.

Click Cancel to exit this procedure without making changes.
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Automation

1. Click the Automation tab. The Automation Format Screen will
appear.

Transmission Format Properties ﬂ

Fields I Delimiters  Automation | Communication 5 etings .ﬁ.dvancedl F'reviewl

v Automatically transmit each new analysis

(] I Cancel Help

2. Select Automatically export each new analysis to automatically
export the analysis data after every analysis.

3. Click OK to save the changes and exit.

4. Click Cancel to exit this procedure without making changes.
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Communication Settings

1. Click the Communications Settings tab. The Communications
Settings Configuration screen will appear.

Transmission Format Properties ﬂ

Fields I Delimitersl &utomation  Communication Settings |.-'1'-.|:|van|:eu:|| F'reviewl

— Encoding
i~ Unicode

&+ Serial Part %I

" Metwark

" lUse Femate Communication Fort

(] I Cancel Help

2. Click the radio button and select either Unicode or ASCII
encoding.

3. Click the radio button and select Serial Port or Network.
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4. Click Configure to configure serial or network communications.

5. If serial port was selected the Serial Port Configuration screen will
appear. Select the Port, Baud Rate, Data Bits, Parity, Stop Bits
and Flow Control.

Baud Rate {15200 =l
Diata bits |3 ~|
Earity INDne j
Stop bits |1 |
Flows control INDne j

] I Cancel |

6. If network port was selected the Network Port Configuration screen
will appear. Contact your network administrator to configure the
network port.

Host Information x|

Host Mame: I

Haost Part: ID

k. I Cancel |

Click OK to save the changes and exit.

Click Cancel to exit this procedure without making changes.

Serial Port Definitions

Baud Rate—Sets the data transmission speed in bits per second.
Selections: 1200, 2400, 4800, or 9600 bps. Default: 1200 bps

Data Bits—Used to select the number of bits per byte for data that will
be transmitted. Selections: 5 to 8. Default: 7

Parity—Sets the method of error checking used. Selections: Even,
Odd, or None. Default: Even

Stop Bits—Used to select the number of bits that are used to signal the
end of a transmitted data byte. Selections: 1 or 2. Default: 1

Flow Control—Selects the type of data flow control. Selections:
Software (xon/xoff), Hardware or None.
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Advanced

1. Click the Advanced tab. The Advanced Transmission Format
screen will appear.

Transmission Format Properties ) ﬂ

Fields I Delimilersl &utamation | Communication Settings  Advanced | F'reviewl

Fields

A djuzted Maszs Carbon % Combustion Furnace TerrHydrogen C
fterburner Temperature Carbon Adjusted &rea Comments Hydrogen D
A nalysiz Date Carbon Area Drenzity [gimlL) Hydrogen
A nalysiz Time Carbon Blank, Description Hydrogen p
W trnosphenc Blank, Carbon Calibration Hydrogen & IR Cell Stati
i bozampler Tray Carbar Diift Huydrogen Adjusted Area Location

B allazt Pressure Carbaon mg Hudrogen Area b azs

B allast Temperature Carbon pprm Hydrogen Elank, Method

Add Field to Transmizzion Farmat |

Tranzmizzion farmat

[M ame].[M s3] [Method] [Carbon %] [Hydrogen %][Nitrogen &][4nalvsis ;I
Date][CR]LF]

(] I Cancel Help

2. Position the cursor in the Export Format and click the mouse to
place the cursor at the point in the format to edit a field.

3. Select a Field from the Fields box and click Add Field to Export
Format to add a field.

4. Highlight a Field in the Export Format and then press Delete on
the keyboard to delete it.

Click OK to save the changes and exit.

Click Cancel to exit this procedure without making changes.
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Preview

1. Click the Preview tab. The Preview Transmission Format Screen
will appear.
——————» ©® This is a status screen to view the transmit data format. The
Note

transmission format cannot be changed from this screen.

Transmission Format Properties

X
Figldz | Delimiters | Automation | Communication Settings | Advanced PfEViEWl
Preview

Blank.1.0000.General, 3/5/2004 3:37:13 PM, ;I
Blank.1.0000,General, 34542004 3:38:09 P,

Blank.1.0000.General, 3/5/2004 3:33:03 P,

Blank.1.0000,General, 3/5/2004 3:42:08 P,

(] I Cancel Help

2. Click OK or Cancel to exit.
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Transmit Selected Samples

Note

Note

Transmit Data permits the operator to select sample data and transmit
the data to a peripheral device. Sample data can be transmitted from
a serial port or over a network.

Before data is transmitted a transmission data format must be
defined. Refer to Transmit Data Format Configuration on page 5—
74.

Click and drag the mouse pointer to select the rows with sample
data to transmit.

If no sample is selected only the last sample in the spreadsheet will
be transmitted.

IName

2. Click the Sample menu and select Transmit. The Transmission
Format selection screen will appear.
————» ©® The transmission format selection screen will not appear unless
Note there is more than one format selected.
x|
Tranzmit Calibration 5 amples
Tranzmit Samples
s Cancel
3. Select the Transmission Format and click OK to transmit the
selected sample data. Click Cancel to exit without transmitting any
data.
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Data Backup

Data Backup permits the operator or manager to export sample data
to a file. The file can be saved on the systems hard drive or
transferred to another media for safe storage. If necessary, the file
can be imported and the sample data restored. Refer to Transfer
Import on page 5-85.

Transfer Export

1. Click and drag the mouse pointer to select the rows with sample
data to export to a file.

1.0000

2. Click the Sample menu and select Transfer Export. The export file
selection screen will appear.

2l
Save in: Ia Databaze j - EF _
|1 Backup
File name: I j o I
Save a5 type: ISampIe Files [*.5#F) j Cancel |
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4. Select the folder to store the sample data and enter a unique file
name without an extension. The software will automatically add the
proper file extension.

Save jn: Iﬁ Database j = £ B

1 Backup

File name: ISampIes_D'I 2304 j Save I
Saveastype:  |Sample Files [*.5%F) =] Cancel |

5. Click Save to export and save the sample data to a file.
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Transfer Import

_—)
Note

® Transfer Import restores sample data that was saved as a file by
Transfer Export. Refer to Transfer Export on page 5—-83.

1. Click the Sample menu and select Transfer Import. The Import
File selection screen will appear.

x|

Look in: IaDatabase j - I‘j‘ &=-

E Backup
Samples_012304.54F

File name: I j Open I
by M :P...
. Files of type: | Sample Files [ 54F) =] Cancel |

2. Select the File to import by clicking on the file name.

2| x
Loak in: IaDatabase j - IC:F -
|1 Backup
File name: |5 amples_012304 5%F =] T

i

Files of pe: ISampIe Filers [*.5F) j Cancel
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3.

Click Open. The sample data stored in the file will be restored as

the last samples in the spreadsheet.

Rowy Marne Wass Method Analysis Date SulfLr ¥
1 Blank 1.0000 General 3/5/2004 3:37:13 PM -0,00002
2 Blank 1.0000 General 3/5/2004 3:38:09 PM -0.00001
3 Blank 1.0000 eneral 3/5/2004 3:39:03 PM 0.00003
4 Blanik 1.0000 General 3/3/2004 3:42:08 PM 0.00000
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Error Messages

Error messages that appear on the screen warn the operator of a
condition that could yield an incorrect result or notify the operator of a
component failure. Operator problems are most likely to occur after a
manual procedure or a change in the setup, method, or system control
parameters. When an error message occurs, refer to Error Message
Definitions on page 5-88 for corrective action.

—  » © Please report any errors that are not defined on page 5—88 to the
Note LECO Service Department.
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Error Message Definitions

Analysis Errors

Message

Cause

Actions

A mass must be entered
to analyze a sample.

No mass for sample

Enter a mass for the
sample to be analyzed

A method must be defined
to analyze a sample.

No method defined for
sample

Select a method for the
sample to be analyzed

Not Ready - <reason>

Hardware not ready to
analyze sample

Fix or wait for indicated
reason

Pause

The date entered is not a
valid date

Invalid data for Pause

Enter a valid date for the
pause

First select an unanalyzed
sample before selecting
this command.

Tried to Pause an analyzed
sample

Only use Pause on
unanalyzed samples

Analysis Warnings

The <element name>
answer is outside the\n
standard’s defined control
limits.\n

Element’s results are
outside the specified
control limits for the
defined standard

Check the analysis for
anomalies, possibly need
to drift the instrument.

Leak Check

Failed to pressurize
system for leak check.

Could not pressurize the
system to check for leaks

Trouble shoot leak check
for pressurization leak

Failed Stabilization

Pressure did not stabilize
after pressurizing for Leak
Check

Trouble shoot leak check
for pressurization leak

Leak Check early
termination on step <step
number>

Leak ( <step number> )

Leak in the indicated step

Overpressure ( <step
number> )

Overpressured in indicated
step
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Carousel Interaction

To use Location, go to
system configuration and
select the number of
carousels being used.

Number of carousels is set
to 0O

Enter the number of
carousels to be used, or
do not try to enter a
location value

Current location range is
<minimum value> -
<maximum value>

Entered invalid location
value

Enter a location value in
the proscribed range

Application Software

The application is already
running.

Trying to open another
instance of TruSpec while
the application is running

Only run one instance of
the application at a time

You must first exit the
application before shutting
down.

Session did not end,
because you must shut
down the application first

Shut down the application
and then try to end the
session

The selected language
module could not be
loaded.

Language module missing

Reinstall the software and
retry

Missing IR Cell
Lineraization <file name>

Missing linearization file

Reinstall the software and
retry

Software Registration

The registration
information could not be
saved.

Unable to save the
registration number for
TruSpec, most likely to
Permission restrictions on
the user

Log on as Administrator
and try entering the
registration number again

Invalid software
registration.

Incorrect software
registration number for
the instrument and the
entered configuration

Verify that the instrument
is powered, the
information in the
registration box is correct.
Contact LECO for a correct
registration number

Equipment number does
not match.

Improper register code
has been entered

Contact LECO
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Blank Calibration

First select the blanks to
use for setting the new
method blank area before
selecting this command.

No samples selected

Select the samples to be
used

The selected blanks must
all have a method before
setting the new method
blank area.

No method in one or more
of the selected samples

Select a method for each
sample to be used

The selected blanks must
all have been analyzed
before setting the new
method blank area.

One or more of the
selected samples have not
been analyzed

Analyze all of the samples
to be used

The selected samples must
all be blanks before
setting the new method
blank area.

Selection include some
sample other than blanks

Select only blanks and try
again

The selected blanks must
all refer to the same
method before setting the
new method blank area.

Selected samples refer to
multiple methods

Select only samples with
the same method

Standard Calibration

WARNING: The sample
blank on one or more
samples does not match
the current method
blank.\n Do you wish to
recalculate the selected
results for the current
method blank?

Not all calibration samples
are using the same blank

Decide whether to
continue with calibration
with using different or the
same blank value

Warning: This action will
change all cells to use
single standard calibration.
Do you still want to make
the change?

Select an element to use
Single Standard
Calibration

Decide whther to select
Single Standard
Calibration for all elements

Warning: This action will
change all other cells from
single standard calibration
to linear calibration. Do
you still want to make the
change?

Selected an element to
switch from Single
Standard Calibration to a
regular curve order

Decide whether to stay in
Single Standard
Calibration for all elements
or switch out of that mode

The selected standards
must all have a mass
before creating a
calibration.

No mass for one or more
selected samples

Enter a mass for all
samples
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The selected standards
must all have a method
before creating a
calibration.

No method in one or more
of the selected samples

Select a method for each
sample to be used

The selected standards
must all have been
analyzed before creating a
calibration.

One or more of the
selected samples have not
been analyzed

Analyze all of the samples
to be used

The selected standards
must all refer to the same
method before creating a
calibration.

Selected samples refer to
multiple methods

Select only samples with
the same method

First select the standards
to use for calibration
before selecting this
command.

No samples selected

Select the samples to be
used

The selected samples must
all be standards before
creating a calibration.

Samples selected are not
standards

Select only standards

Drift Failed

Error in UI grid creation or
database access

Exit, restart and retry

No drifts to show.

No drift history

Action only accessible
when there is a drift
history

There are no drift
standards defined.

No drift standards defiend
for the method

Pick drift standards for the
method from the
calibration window

Warning: This sample is
used in calibration. This
change will invalidate the
current calibration and/or
drift. Do you still want to
make the change?

Changing a sample used
for calibrating a method

Decide whether to accept
the sample change and it’s
effect on calibration

Maintenance Counters

This counter is required
and cannot be deleted.

Tried to delete a required
counter

Do not try to delete
required counters

A counter with name
<name> already exists

Trying to create a new
counter

Use a different name
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Balance

The balance is sending
more frequently than
allowed.\Oeither the
balance is configured
incorrectly,\nor the print
key on the balance was
pressed twice.

Multiple mass entries from
the balance in rapid
succession

Check balance
communication setting at
the balance and the PC

Users

You do not have
permission to\n<name of
action trying to be
performed>

User is restricted from the
action

Change user permission or
sign on as a user with the
proper permission

Access is Read Only

User is restricted from the
action

Change user permission or
sign on as a user with the
proper permission

Failed to get the user
name from operating
system.\n Starting
application in guest mode.

Operating system did not
report a user name

Restart sysmte and retry,
contact LECO

User <user name> does
not exist in the
application.\n Contact
administrator to add the
user.\n Starting
application in guest mode.

User name does not exist

Have the user added to
the system or sign on with
a valid user

You cannot remove the
rights to "<user name>"
for the currently logged on
user.

Tried to remove the rights
for the currently logged on
user

Alter the permissions from
the administrator user
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Standards

You cannot name a
standard “blank”

Tried to name a standard
‘Blank’

Do not name standards
‘Blank’. It is reserved for
application use

You cannot delete
standard “<standard
name>".\nlt is referenced
by a sample.

Tried to delete a standrd
still in use

Delete all references to
the standard before
deleting the standard

A standard with name
<name> already exists

Trying to create a new
standard

Use a different name

Sample

You cannot delete sample
"<sample name>".\n It is
referenced by a
calibration.

Tried to delete a sample
used by calibration

Remove sample from
calibration if it needs to be
deleted

First select the samples to
recalculate before
selecting this command.

No samples selected

Select the samples to be
used

One or More Cell(s) are
Not Editable

Entering data into field
that is not editable

Do not enter data into
uneditable fields

There are no samples to
delete.

No sample in the sample
log

The sample that is
currently being analyzed
was not deleted.

Can not delete a sample
while it is being analyzed

Either stop the analysis
and then delete the
sample or wait for the
analysis to complete

First select the samples to

delete before selecting this

command.

No samples selected

Select the samples to be
used

Sample Template

A sample template with
name <name> already
exists

Trying to create a new
sample template

Use a different name
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Method

Methods have been lost
for the following sample
rows:\n<row numbers>\n
The method <method
name> with default
settings has been
created\n and inserted
into each of the above
sample rows.

Method missing

Software created default
method, samples and
method must be reviewed
for integrity.

You will need to
recalibrate
method(s):\n<method
names>

Calibrations were missing
from the names methods

Calibrate each of the
methods

You cannot delete method
“<method name>".\n It is
referenced by a sample.

Trying to delete a method
which is still in use

Delete all samples and
other information
referenced by the method
before deleting the
method

The method <method
name> does not exist.

Tried to enter the name of
a non-existent method

Select and existing
method or create a
method with that name

A method with name
<name> already exists

Trying to create a new
method

Use a different name

Export

Could not open the
file\n<file name> for
exporting.\n

This error can occur when
trying to export a file

Verify that the file was not
deleted or moved.; Verify
that the file is not a read
only file or it is currently
open.; Retry exporting
with a different name; If
error persists, contact
LECO

First select the samples to
be exported before
selecting this command.

No samples selected

Select the samples to be
used

An error occurred
exporting the method(s).

Database or file error

Retry with different export
target

An error occurred
importing the method(s).

Database or file error

Retry with different import
target

An error occurred
exporting the sample(s).

Database or file error

Retry with different export
target

An error occurred
importing the sample(s).

Database or file error

Retry with different import
target
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Quality Control

Checks failed and no drift
is scheduled.

Check standard failed and
no drift action

Drift the instrument

Checks failed beyond the
retry count.

Checks have failed too
many times

Examine check standards

Drift Calibration

Drift Mass Range Error :
Nominal Mass (<nominal
mass>); Range
(<acceptable mass
range>); Value Entered
(<entered mass value>)

Entered a mass value
outside the acceptable
range for the drift
standard

Only enter mass ranges
appropriate to the drift
standard

Transmit

There are no samples to
transmit.

No sample in the sample
log

First select the samples to
transmit before selecting
this command.

No samples selected

Select the samples to be
used

A transmission format
must be defined to
transmit a sample.

A data transmit format has
not been set up for this
method

Create a data transmit
format for the method.
See setup transmission
formats

A communications error
occurred while
transmitting.

AN undefined error
occurred during data
transmit

Verify the port exists, is
active, and not is use by
other applications; If error
persists contact LECO

Instrument Connection

Equipment access
failed\n<reason>\n
Instrument control will be
disabled\n Trying stand
alone registration

...SR0: Cannot access USB
DLL

There have been
installation problems, the
connections have been
severed, or there is no
power.

Ensure proper power cable
connections; Check all
cable connections;
reinstall the software

...SR1: Cannot access USB
driver

The computer has an old
copy of a necessary dll file

A user with full permission
must reinstall the software

...SR2: A newer version of
the USB driver is required

The computer has an old
copy of a necessary dll file

Install the latest software
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...SR3: Cannot open USB
device

Driver not running or
installed properly, no
connection, no power

Ensure proper power cable
connections; Check all
cable connections;
reinstall the software

...SR4: Cannot obtain USB
device information

Either the connections
have been severed or
there is no power

Ensure power is reaching
the instrument; Check and
fit all instrument
connections

...SR5: Cannot find a USB
device

Cannot obtain USB device
information

Install the latest software

External Sulfur Application Start

The TruSpec External Sulfur option is not
registered. The software is closing.
Sulfur was not listed as a registered

option.

Contact LECO for registration with Sulfur
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6 Maintenance

The Maintenance chapter includes procedures that should be
performed on a regular basis to improve the instrument's performance
and life span.
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Periodic Maintenance Schedule

A

e

CAUTION

The following schedule is a list of maintenance procedures that
should be performed on a regular basis. For more information
concerning periodic maintenance and periodic maintenance

procedures, refer to the individual topics.

TRUSPEC MICRO
In order to obtain the best possible analysis results
periodic maintenance must be performed at the

intervals listed below.

Maintenance Item

Location of
Maintenance ltem

Inspection,
Cleaning, and
Maintenance

Interval

Air Filter Cleaning

On the top of the
instrument cabinet.

Vacuum daily and
wash monthly to
prevent clogging.
Refer to page 6-8.

Aliquot Dosing Valve

Clean monthly to
prevent leak check
failure. Refer to page
6-9.

Anhydrone Tube
(TruSpec Micro)

Accessed through door
on right side of
determinator.

Check daily and
repack when
anhydrone cakes,
about 100 analyses.
Refer to page 3-26.

Ballast Tank

Clean monthly or if
the ballast leak check
fails or soot or ash is
visible. Refer to page
6-11.

Maintenance
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Carousel Cleaning

On top of the loading
head assembly.

The carousel should
be cleaned weekly.
Refer to page 6-16.

Reduction Heater
Tube Packing

Inside catalyst heater
assembly. WARNING:
Disconnect facility
power and let catalyst
heater cool before
removing reduction
heater tube.

Refer to page 6-18.

Combustion Tube
Packing

Inside furnace
assembly. WARNING:
Disconnect facility
power and let furnace
cool before removing
combustion tube.

Replace if cracked or
plugged. Refer to
page 6-28 (marco).

Heated Quartz
Particulate Filter

Inside Afterburner
Interface Block.

Replace when
packing the
combustion tube.
Refer to page 6-28.

Crucible
Replacement

Inside combustion
tube. Remove loading
head and use tongs to
remove crucible.
WARNING: Furnace
may be hot.

Refer to page 6-32.

Loading Head
Cleaning

On top of the furnace
shelf above the furnace
assembly.

Inspect every day
and clean ashes and
soot if necessary.
Refer to page 6-34.

Incoming Helium
Scrubber, Repacking
the Reagent Tube

Behind the access door
on the front panel of
instrument.

Replace every 90
days or when
anhydrone cakes or
lecosorb changes
colors. Refer to page
6-40.
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Aliquot Dose,
Repacking the
Reagent Tube

Behind the access door
on the front panel of
instrument.

Replace at counter
limit (approximately
800 macro, 200 to
300 micro). Refer to
page 6-40.

O-rings

Located in various
assemblies, reagent
tubes, and loading
head.

Replace when
repacking or
replacing the reagent
tubes, cleaning an
assembly, or when
damaged. Refer to
page 6-39.

Screen Filter

Inside reagent tubes at

Clean when reagent

Cleaning the bottom. tubes are packed.
Refer to page 6-42.
Duckbill On the Liquid Loading Replace the Duckbill

Replacement—Liquid
Loading Head

Head. Refer to Figure
10-31 on page 10-37.

periodically or when it
leaks. Refer to Check
Valve Replacement
on page 6-49.

Maintenance
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Air Filter Cleaning

——— 3 ©® The air filter should be vacuumed daily and washed monthly to
Note prevent clogging.

Locate the air filter on the top of the instrument.

2.  Remove the air filter by sliding it out towards the left side of the
instrument.

Inspect the air filter for damage. If it is damaged replace it.

4. Wash the air filter with a mild solution of detergent and water. Let
it air dry.

A

—— | To prevent damage to the instrument make sure the air
CAUTION filter is completely dry before reinstalling it on the
instrument.

5. Lightly spray the air filter with air filter coating.

6. Install the air filter back into the instrument.
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Aliquot Dosing Valve Cleaning

————» ©® The aliquot dosing valve should be cleaned monthly to remove dirt

Note

1.

2.

and other contaminants that may cause the valve to leak.

Permit the furnaces to cool and shut down the instrument. Refer
to the Shutdown Procedure on page 5-12.

Disconnect the instrument from the facility AC power source.

A

—_—>
WARNING

HIGH VOLTAGE HAZARD

This equipment operates from a 230V~ source. Contact
with this voltage can be fatal. Disconnect the instrument
from the facility AC power source before continuing with
this procedure.

10.

Remove the Left Side Panel and locate the Aliquot Dosing Valve.

Press in on the retaining clip and remove the valve stem by
grasping the knurled knob and pull it to the left, Figure 6-1, page
6-10.

Use a cotton swab or pipe cleaner to clean the valve block.

Wipe the valve stem and apply a thin coat of vacuum grease to
the 10 o-rings.

Press in on the retaining clip and reinsert the valve stem into the
top of the aliquot dosing valve, until valve stem locks into place.

Reinstall the left side panel.
Connect the instrument to the facility AC power source.

Turn the power switch on.
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KNURLED KNOB

RETAINING CLIP

Figure 6-1
Aliguot Dosing Valve
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Ballast Tank Cleaning

— > [ ]
Note

If the ballast portion of the oxygen leak check fails repeatedly and
no leaks are found in other areas, a dirty ballast tank could be the

cause.

Ballast Assembly Removal

1.

Click Diagnostics and toggle the Piston Return Solenoid SV12. The
box should NOT be checked.

Refer to the Shutdown Procedure on page 5-12 and turn the
instrument off.

Disconnect the instrument from facility AC power.

A

—
WARNING

HIGH VOLTAGE HAZARD This equipment operates from a
230V~ source. Contact with this voltage can be fatal.
Disconnect the instrument from the facility AC power
source before continuing with this procedure.

10.

Mark, identify, and disconnect the tubing and pinch valve
electrical connections to the ballast assembly, Figure 6-3, page
6-14.

Disconnect the pneumatic tubing connection at the top of the
ballast assembly.

Disconnect the ballast exhaust tubing connection from the inside
rear panel of the instrument.

Remove the thumbscrew securing the top of the ballast assembly
to the rear of the instrument, Figure 6-2, page 6-13.

Slide the Thermistor Latch towards the rear of the instrument and
remove the Thermistor from the ballast, Figure 6-3, page 6-14.

Lift the ballast assembly up and slide it out of the instrument.

Disconnect the exhaust gas connections at the base of the ballast
assembly, Figure 6-3, page 6-14.

A. Remove the thumbscrew securing the pinch valve assembly to
the ballast.

B. Disconnect the tubing and electrical connections at the base of
the ballast assembly.

C. Remove the pinch valve assembly from the ballast.
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Ballast Cleaning

1.

10.
11.

Remove the four nuts and four rods. Refer to Figure 6-4 on page
6-15.

Remove the ballast top and ballast base and push the piston out
of the ballast tank.

Wash the piston, ballast top, and ballast bottom with soapy
water, rinse, and let dry.

Clean and inspect the o-ring and replace the neoprene gaskets.

Lightly grease the inside of the ballast tank. The piston should
slide easily from end to end. Make sure the magnet in the piston
is positioned towards the top of the ballast assembly.

Reinstall the ballast top and ballast base.

Inspect all the tubing connection to the ballast assembly. Replace
any tubing that is cracked.

Reinstall the ballast assembly into the instrument. Reverse and
use the Ballast Assembly Removal procedure on page 6-11.

Reconnect the instrument to the facility AC power source.
Turn the AC power switch to the on.

Allow the instrument to warm up for one hour then perform the
Leak Check procedure on page 8-22.
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Ballast Tubing

Gas connections on the ballast and pinch valve assemblies are made
with flexible tubing. This tubing is pushed onto barb fitting and metal
tubing to form a gas tight seal. Refer to the figures on pages 6-13, 6-

14, and 6-15.

In order to prevent leaks after maintenance, LECO recommends that
the flexible tubing be replaced when the ballast is cleaned or when the

tubing is removed from any fitting.

The flexible tubing is LECO part number 601-691-018 and is provided

in the component pack. Refer to page 1-31.

THUMBSCREW TUBING

. - ‘
.\Ii‘:_’.i. | -

Figure 6-2
Ballast Top Assembly

Maintenance

TruSpec CHN/CHNS

6-13



ELECTRICAL
THUMBSCREW, CONNECTION

Ta /

THERMISTOR TUBING
(SLIDE LATCH CONNECTIONS
BACK TO REMOVE)
Figure 6-3

Ballast Base Assembly
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Ballast Disassembly
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Carousel Cleaning

— » ® The carousel should be cleaned weekly to remove dirt and permit it
Note to turn freely.

1. Remove the carousel from the instrument by pulling it up and off
the loading head, Figure 4-1, page 4-6.

2. Remove the four screws securing the bottom plate to the carousel
body.

3. Wipe the carousel and bottom plate with a damp cloth.

Apply a thin coat of grease to the carousel bearings, Figure 6-6,
page 6-17.

5. Reinstall the metal plate.

BOTTOM BOTTOM PLATE
PLATE SCREWS

(TOTAL OF 4)

Figure 6-5
Carousel Bottom View
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CAROUSEL BEARINGS

Figure 6-6
Carousel Bearings
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Reduction Heater Tube Packing

———— 3 ©® The reduction reagent materials should be replaced every six

Note months if pure helium (99.99% or better) is used. If the helium
carrier is contaminated with oxygen, the copper turnings will
deplete in a shorter period of time.

Set the gas flow to standby.

2. Remove the aliquot dose reagent tube and replace it with the
purge tube. Position the purge tube with the purge hole towards
the top.

3. Click Diagnostics and select Furnace. The Furnace Diagnostics
page will appear.

4. In the Reduction Heater Control Temperature dialog box click
Stop to set the catalyst heater temperature to 20°C.

5. Wait 30 minutes for the reduction heater to cool.

A

EEEE— HIGH TEMPERATURE HAZARD
WARNING The catalyst heater tube is extremely hot. Wait for the
catalyst heater tube to cool before removing it.

6. Loosen the Thumbscrew and tilt the reduction Heater Assembly
forward, Figure 6-7, page 6-20.

7.  Lift the reduction heater tube and remove it from the reduction
heater assembly.

A

—— > | HIGH TEMPERATURE HAZARD

WARNING Set the catalyst heater tube aside on a cooling tray and
allow the catalyst heater tube to cool to room
temperature before proceeding.

8. Turn the reduction heater tube upside down and place a paper
towel on the counter.

9. Tap the tube gently on the counter. The contents of the tube will
slowly slide out.

10. Rinse or soak the reduction heater tube for two minutes with cold
water. Tap the reduction heater tube on a waste container until
the copper falls out.
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_—
Note

11.

12.

13.

14.

15.

16.

17.

18.

19.

Repack the clean or new reduction heater tube, Figure 6-8 on
page 6-21.

A. Pack 1 inch of copper turnings into the bottom of the
reduction heater tube.

B. Pack 13/4-inches of N-catalyst on top of the copper turnings.
It is only necessary to replace the N-catalyst every second
repacking.

C. Pour !/4-inch of copper turnings onto the N-catalyst.
To prevent channeling and increase the number of analyses
between reagent replacements, tap the reduction heater tube on

the counter as you fill it. This will help insure even depletion of the
copper sticks.

D. Fill the reduction heater tube with copper sticks.

Reinstall the repacked reduction heater tube into the reduction
heater assembly. Make sure the bottom end of the reduction
heater tube is positioned and sealed over the o-ring.

Tilt the reduction heater assembly forward and tighten the
knurled screw.

In the Reduction Heater Control Temperature dialog box click
Restart to set the reduction heater temperature.

Allow the catalyst heater tube to reach operating temperature.
This should take 10 to 15 minutes.

Set the gas flow to Analyze and wait 30 seconds for the gas to
escape out the purge tube hole.

Remove the purge tube and engage the top of the reagent tube.
Allow three seconds to elapse to the engage the bottom end of
the reduction heater tube.

Reset the Reduction Maintenance Counter under Reset
Maintenance Counters on page 6-48.

Run several Blanks Analyses before beginning sample analysis.
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REDUCTION
HEATER THUMBSCREW

Figure 6-7
Reduction Heater
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601-437
o REDUCTION |
TUBE

604-322—_ |
PURGE

TUBE

STICKS

502-295
COPPER
TURNINGS

N 502-049
N-CATALYST

TURNINGS

Figure 6-8
Packing the Reduction Heater Tube
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Combustion Tube Removal and Replacement

1. Refer to the Shutdown Procedure on page 5-12 and turn the
instrument OFF.

A

—_— HIGH TEMPERATURE HAZARD
WARNING The combustion furnace is extremely hot. Wait for the
combustion tube to cool before removing it.

2. Disconnect the instrument from facility AC power.

A HIGH VOLTAGE HAZARD

>
WARNING This equipment operates from a 230V~ source. Contact

with this voltage can be fatal. Disconnect the instrument
from the facility AC power source before continuing with
this procedure.

3. Refer to the Crucible Replacement procedure on page 6-31 and
remove the loading head.

4. Remove the furnace top shelf.

Refer to the Crucible Replacement procedure on page 6-31 and
remove the lance assembly.

Grab the top left corner of the furnace door and pull it open.

Remove the four screws in the loading head interface block and
remove the block, Figure 6-9, page 6-24.

Remove the afterburner cap, Figure 6-9, page 6-24.

Remove the four screws in the afterburner interface block and
remove the block, Figure 6-10, page 6-25.

10. Pull the furnace latch pin out and tilt the bottom of the furnace
towards the front of the instrument. Release the latch pin, lift the
furnace up and pull the furnace toward you. When the furnace is
pulled out as far as it will go (about 2 inches) tilt the bottom of
the furnace up until the latch pin snaps and locks the furnace into
place. Refer to Figure 6-11, page 6-25.
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Remove the two screws securing the furnace bottom assembly
and remove the bottom assembly, Figure 6-12, page 6-26. Set it
on the inner shelf of the furnace door. There will be an electrical
connection attached to the furnace fan.

Wearing gloves, pull the combustion tube out through the bottom
of the furnace.

Refer to the Combustion Tube Packing procedure on page 6-28
and repack the combustion tube.

11.

12.

13.
—»

CAUTION

POSSIBLE COMBUSTION TUBE DAMAGE

Do not touch the lower portion of the combustion tube
without gloves. Body oil can promote devitrification that
may cause the combustion tube to crack.

14.

15.

Insert the combustion tube into the furnace. The short end of the
tube should be inserted into the afterburner side of the furnace.

If the height of the combustion tube needs to be raised perform
the following steps. If the combustion tube is at the correct height
skip to step 16. Replace the combustion tube o-rings if necessary.

A

e
CAUTION

COMBUSTION TUBE HEIGHT ADJUTMENT

Only perform the next steps to adjust the height of the
combustion tube. If the combustion tube height is
correct skip to step 16.

16.

17.

—> o
Note

Loosen the combustion tube stop on the bottom of the furnace
assembly, Figure 6-12, page 6-26.

Install the furnace bottom assembly.

Make sure Tabs on bottom of furnace are overlapped as hsown in
figure 6-12 on page 6—26.

Raise the combustion tube stop until resistance is met.
B. Tighten the combustion tube stop screw.

C. Reinstall the afterburner interface block using the four
screws that were removed from the block, Figure 6-10, page
6-25.

D. Replace the Quartz Filter in the afterburner interface block
and clean the Screen Filter in the afterburner interface cap
with a brush, Figure 6-13, page 6-27.

Maintenance

TruSpec CHN/CHNS 6-23



18.
19.
20.
21.

Reinstall the afterburner cap, Figure 6-9, page 6-24.
Reinstall combustion block, crucible and lance.

Reinstall the combustion tube furnace.

Replace loading head.

AFTERBURNER* FOUR LOADING HEAD
INTERFACE CAP SCREWS INTERFACE BLOCK
AFTERBURNER
INTERFACE BLOCK
—_—> o Use a small amount of 773-942 Anti-seize Compound on each of
Note the four loading head interface block screws.
Figure 6-9
Furnace Interface Blocks
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FOUR
SCREWS

AFTERBURNER
INTERFACE BLOCK

naa
-~

@

—

r

—> o Use a small amount of 773-942 Anti-seize Compound on each of
Note the four afterburner interface block screws when reinstalling the
loading head block.
Figure 6-10
Afterburner Interface Block

FURNACE
LATCH PIN

LOADING HEAD
ELECTRICAL
CONNECTOR

Figure 6-11
Furnace Latch Pin
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FURNACE BOTTOM SCREWS
(ONE ON EACH SIDE)

COMBUSTION TUBE STOP
{(SCREW ON BOTTOM NOT SHOWN)

NOTE: When reassembling furnace, make sure Tabs overlap as shown.

Figure 6-12
Combustion Furnace Assembly
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Figure 6-13
Heated Quartz Particulate Filter
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Combustion Tube Packing (CHN Macro)

Notes

AN

S
CAUTION

Only replace the combustion tube if it becomes cracked or plugged.
The combustion tube can be reused even if it looks cloudy.

The furnace reagents should be dried at 105°C for two hours before
packing the combustion tube.

POSSIBLE COMBUSTION TUBE DAMAGE Do not touch the
lower portion of the combustion tube without gloves.
Body oil can promote devitrification that may cause the
combustion tube to crack.

Remove 1 quartz wool strip from the package. Separate it
lengthwise into 2 sections being careful to match the outside
diameter of the roll to the inside diameter of the combustion
tube. Each section is 3/4-inch wide.

Using the quartz wool extractor, push two rolled quartz wool
strips into the longer end of the combustion tube until the rolls
are properly positioned in the combustion tube, Figure 6-14, page
6-30.

Using the quartz wool extractor, push two quartz wool rolls into
the shorter end of the combustion tube until the rolls are properly
positioned in the combustion tube.

Pour 40 cc of alumina oxide pellets into the shorter end of the
combustion tube on top of the quartz wool.

Pour 30 cc of furnace reagent into the shorter end of the
combustion tube on top of the alumina oxide.

Pour 30 cc of furnace reagent with magnesium oxide into the
shorter end of the combustion tube on top of the other furnace
reagent.

Add two quartz wool strips into the shorter end. Be careful to
match the outside diameter of the roll to the inside diameter of
the combustion tube. Each section is 3/4-inch wide.

Insert a honeycomb ceramic plug into the short end of the
combustion tube until it rests on the quartz wool.

Insert the combustion tube into the furnace using the two high-
temperature orange o-rings.
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10.

11.

12.

13.

In the longer end of the combustion tube, insert the crucible until
it rests on the quartz wool.

Using the crucible extraction tool. Measure the distance between
the top of the crucible and the top of the lance, as it would be
positioned.

Add or remove a small amount of quartz under the crucible to
insure that the bottom of the lance will rest !/, inch inside the top
of the crucible.

Insert the Lance Assembly into the longer section of the
combustion tube.

Maintenance

TruSpec CHN/CHNS 6-29



616-147

L—~" LANCE

780-899 A\ 7 TUBE
HONEYCOMB\ %ﬁ%ﬁﬂ ) ASSY.
e

CERAMIC

"\ 619-065

COMBUSTION
608-379 / TUBE
2 QUARTZ
WOOL STRIPS
[ NN ‘L
502-359

30cc ?
FURNACE | 25"
REAGENT |
MAGNESIUM ’ T
OXIDE BEADS !

501-609,
30cc
FURNACE
REAGENT

614-961-110

POROUS
CRUCIBLE
(BOX OF 10)

502-188

40cc S -

ALUMINA L.
OXIDE A

PELLETS

608-379

2 QUARTZ
608-379,
2 QUARTZ

S\{r\/lglgé : i K J " STRIPS
o )
Gy N

Figure 6-14
Combustion Tube Packing (CHN Macro)
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CHNS MICRO

CHN MACRO/MICRO

190-423 <« 601442 190-423 O «—
- 601-442
SCREW O-RING SCREW O-RING
(4 REQ'D) ' ‘
E (4 REQ'D) E ' F
‘ 619-773 — 783-276
| LAN%EoCSIR?DER LANCE HOLDER
: : COVER
(7)6%-'?\‘53 \ ‘ 780-831 \ ‘
-RIN : O-RING ‘
(2 REQ'D) (< ‘ ) (2 REQ'D) (( 1 )
‘ 619-772 ‘
‘ ‘ 783-275
5 LANCE HOLDER . Aﬂwmz HOLDER
BLOCK BLOCK
619-774
LANCE
0 NEe
N—r —
Figure 6-15

Lance Assemblies
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Crucible Replacement

&

—
WARNING

T

—
CAUTION

T

—
CAUTION

HIGH TEMPERATURE HAZARD

The crucible and furnace may be hot. To avoid burns,
allow the instrument to cool to room temperature before
replacing the crucible.

Remove the three screws securing the loading head to the
furnace, Figure 6-17, page 6-33.

After the loading head is removed be careful not to
damage the electrical connector on the bottom.

Lift the loading head and set it aside. It is not necessary to
disconnect the gas lines.

Screw the lance extractor tool into the small hole on the lance
head and remove the lance, Figure 6-18, page 6-33.

Place the lance and extractor tool inside the front door.

Using the crucible extractor tool, reach into the combustion tube

and grasp the crucible. Lift the crucible out and discard when
cool.

Using the crucible extractor tool, place a new crucible in the
combustion tube and replace the lance and loading head.

To prevent damage to the loading head properly align
the electrical connectors before pushing the loading
head onto the instrument.

Allow the crucible to reach operating temperature.

Reset the crucible counter by accessing Reset Maintenance
Counters, page 6-48.

Run two blank analyses to purge air and moisture from the
system.
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LOADING HEAD *
REMOVAL SCREWS

Figure 6-16
Loading Head Removal Screws

LANCE
ASSEMBLY

THREADED
HOLES FOR
LANCE REMOVAL

Figure 6-17
Lance Removal
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Loading Head Cleaning

Disassembly

1. Remove the three screws securing the loading head to the

furnace, Figure 6-17, page 6-33.
A» After the loading head is removed be careful not to
CAUTION damage the electrical connector on the bottom.

2. Lift the loading head and set it aside. It is not necessary to
disconnect the gas lines.

3. Release the quick disconnect block and remove the slide block by
pulling it away from the loading head Figure 6-19, page 6-35.

4. Clean the inner surface of the slide block and piston, Figure 6-20,
page 6-36.

5. Clean and inspect the o-ring on the coupling block, Figure 6-20,
page 6-36.
Turn the loading head over so the bottom is facing up.
Locate the lance shield, Figure 6-21, page 6-37.
Screw the lance extractor tool into on of the threaded holes and
remove the shield.

9. Clean the lance shield.

10. Remove the female jaw, Figure 6-22, page 6-37. Clean the jaw
and the inside of loading head.

6-34 TruSpec CHN/CHNS Maintenance



QUICK DISCONNECT
BLOCK

COUPLING BLOCK
O-RING

Figure 6-18
Slide Block Removal
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PISTON

SLIDE BLOCK

T Bk #

Figure 6-19
Slide Block (Bottom View)
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LANCE EXTRACTOR

LANCE SHIELD

Figure 6-20
Lance Shield and Lance Tool

LOADING HEAD FEMALE
PIN JAW

Figure 6-21
Female Jaw and Loading Pin
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Reassembly
1. Insert the female jaw into the male jaw, Figure 6-22, page 6-37.

2. Line the pin inside the loading head with the largest hole in the
lance shield.

3. Apply a very light coat of vacuum grease to the o-ring on the
lance shield

Press the lance shield into the loading head.
Turn the loading head over.
Push the slide block onto the loading head.

Line up the cylinder and slide block.

® N o un &

Latch the quick disconnect block to secure the cylinder to the
slide block.

9. Reinstall the loading head onto the instrument. Be careful not to
bend the electrical connector on the bottom of the loading head.
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O-rings

Note

When repacking the reagent tubes, catalyst heater tube, or
cleaning an assembly, lubricate each o-ring with vacuum grease.
O-rings should be replaced when cracked, dry, burnt, or torn. DO

NOT over-lubricate the o-rings; only apply a light coating of
grease.

Gently remove o-ring.

Lightly grease each o-ring making sure the grease is applied
evenly without excess build-up.

Reinstall o-ring.
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Reagent Tube Packing

Notes

AN

—

CAUTION

Removal

Packing

» W

1.

A

Replace reagents when the counter reaches its limit (approximately
800).

The reagent tube is also referred to as the measure flow scrubber
and the helium scrubber.

Anhydrone is a strong dehydrating agent and potentially
strong oxidant (over 150°C). Don not heat with organic
matter, flammables or combustibles. Avoid contact with
strong acids. Refer to material safety data sheet for safe
handling and storage procedures.

Turn the Gas OFF.
Slide reagent tube upward until the bottom end can swing free.
Tilt out the free reagent tube end.

Pull the reagent tube downward off the top port.

Before repacking the reagent tube, remove all material from the
inside of the reagent tube, rinse the reagent tube with water, and
let it dry.

Insert a screen filter into the bottom of the reagent tube. Position
the o-ring towards the bottom and push the screen filter up into
the reagent tube !/4-inch, Figure 6-23 on page 6-41.

Pack 3/4-inch of glass wool into the bottom of the reagent tube.
Fill the bottom /5 of the reagent tube with Anhydrone.
Fill the top /5 of the reagent tube with Lecosorb.

Firmly pack /,-inch to 2/5-inch of glass wool into the top of the
reagent tube.

Reinstall the reagent tube.

Reset the Reagent Tube Counter under Reset Maintenance
Counters, page 6-48.

Clean excessive regent from work area.
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Install
Push the top end of the reagent tube over the top port.

2. Tilt the reagent tube inward and pull it down, pushing it over the
bottom port.

3. Turn the gas on.

763-265
GLASS WOOL
619-268
ALIQUOT DOSE
502-174
REAGENT TUBE  Soadara
501-171
ANHYDRONE
617-548
INCOMING
763-265
HELIUM SCRUBBER
REAGENT TUBE GLASS WOOL
775-306

SCREEN FILTER

Figure 6-22
Reagent Tube Packing
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Screen Filter Cleaning

————— 3 ©® The screen filters are located in the bottom of the catalyst heater
Note and reagent tubes. The filters should be cleaned whenever the
reagents are replaced.
Removal
1. Turn the gas OFF.
2. Push down the button on the top of the furnace filter door and
open the door. Refer to Figure 6-24, page 6-43.
3. Slide the furnace filter tube upward until the bottom end can
swing free.
4. Tilt out the free furnace filter tube end.
5. Pull the furnace filter tube downward off the top port.
Cleaning
1. Remove the O-rings from the screen filters, Figure 6-24, page 6-
43.
2. Inspect, clean and lightly grease the O-rings. If they are cracked
or worn replace them. Set the o-rings aside.
Insert the Screen Filters in a ultrasonic cleaner.
4. Sonicate the Screen Filters for 10 minutes.
5. Remove the Screen Filters from the ultrasonic cleaner and let air
dry.
Install the O-rings on the screen filters.
The Screen Filters can be inserted into the reagent tubes or
stored for later use.
Install
Push the top end of the furnace filter tube over the top port.
2. Tilt the furnace filter tube inward and pull it down, pushing it over
the bottom port.
3. Turn the gas on.
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619425

GLASS TUBE
(2 REQ'D)
775-306
SCREEN FILTERS
(2 REQ’D)

Figure 6-23
Screen Filter Locations
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Login Periodic Maintenance

———— 3 ©® After periodic maintenance has been performed, it should be

Note logged in. This creates a periodic maintenance history file, sets the
analysis counter back to zero, increments the reset counter, enters
the reset date, and enters any comments.

1. From the Maintenance menu, click Login. The Maintenance dialog
box will appear.

Maintenance x|

Select the maintenance items below that have been serviced:

Incoming Helium Scrubber
Furnace Reagents

Aliquot Doze Scrubber
Feduction Tube

Crucible

Afterburner Filter

Inzpect CFlex® Tubing
Inzpect Duckbil

Secondary Furmace Reagents

Comments:

OF. I Cancel

2. Click the check box before the item that periodic maintenance
was performed on.

3. Click on the Comments box and enter any maintenance
comments.

4, Click OK.
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View Log File

Note

The log file is a history of past events. Every time one of the
following procedures is performed, it will be recorded in the log file.

Change of Mass by Operator

Data Out of Range (Ambient Monitor parameter values)
Date of last calibration, drift or blank

Date scheduled maintenance is performed

Network Errors

Network Sign-on Errors

Sample Aborted

Sample Deleted

Standard check out-of-range

From the Maintenance menu, click View Log Files. The Log File
window will appear.

loghle x

Time | Object I Action I MName | Details | U.]
@1/10/200392254 8 Sample Deleted  Sail

141042003 3:22:54 AM - Sample Deleted  Sail

141072003 9:22:54 AM - Sample Deleted  Sail

1/10/2003 9:22:54 &M Sample Deleted  Sail

141042003 32253 A Sample Deleted  Sail

1410/20039:21:37 &M Sample Deleted  Sail

14972003 10:08:10AM  Sustem Parameters Madified System Parameters Murnber of Autoloader Hotels

1/8/200311:02:02 AM  Sample Modified  Soil "Sample maze was 1.3971g now 0.98460"

1/8/200311:00:27 &AM Sample Deleted Sample-1

1/8/2003 33416 AM  Sample Deleted Blank

1/8/2003 934168 Sample Deleted Blank

1/8/2003 334154M  Sample Deleted  Blank

1/8/2003 %:33:39AM  Sample Deleted Sample-1

1/8/2003 933354 Sample Deleted Sample-1

Print... | Copy Cloze

Click Print to receive a printout of the log file on the system
printer.

Click OK when finished.
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Configure Maintenance Counters

————— 3 ©® Maintenance Counters is a list of components and assemblies,
Note within the instrument, that have been determined to require
periodic maintenance. An analysis counter will determine when
periodic maintenance is needed and alert the operator. After
maintenance, a history log of maintenance performed is
automatically generated. For information concerning periodic
maintenance and procedures, refer to the Periodic Maintenance
Schedule, pages3—-24 and 6-5. The counters should not be reset
from this procedure. To reset the counters, refer to Reset
Maintenance Counters, page 6—48.
1. From the Configuration menu, click Counters. The Counters dialog
box will appear.
X
Row Name Type Count Blanks Count wai = |
1* Incoming Helium Scrubher Analyses Yes 14 2IIII:_|
2 Furnace Reagents Analyses Yes 0 150
3 Aliquot Dose Scrubber Analyses Yes 14 20C
4 Reduction Tube Analyses Yes 14 20C
5 Crucible Analyses No 0 30C
6 Afterburner Filter fAnalyses No 1] 30C
7 Inspect CFlex® Tubing Days NS A 306 30
8 Inspect Duckhill Days N,/ A 306 1
i:l Carnmdare Cormara Bosnante | Analucac Vac n cu':rv
Aidd | Azcending | Promote |
Delete | Descending | Demote |
2. Click Add to define a maintenance counter.
Enter the information required in the dialog box. Refer to
Maintenance Counter Definitions, page 6-47, for additional
information.
4. To remove a counter select it and click Delete. Only counters
added by the operator can be removed.
5. To arrange the counter in ascending alphabetical order click
Ascending.
6. To arrange the counter in descending alphabetical order click
Descending.
7. To move a counter up towards the top of the screen select the
counter and click Promote.
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8. To move a counter down towards the bottom of the screen select
the counter and click Demote.

9. Click OK.

Maintenance Counter Definitions

Name—A name or description of the component or assembly that
requires periodic maintenance.

Count Blanks—If Yes is entered and a blank is analyzed, the analyses
counter will increment. If No is entered and a blank is analyzed, the
analyses counter will remain at the same value.

Stop—The determined number of analyses that the analyses counter
can reach before the instrument will automatically stop and prevent
continued analysis. To turn this function off, enter 0.

Warning—The determined number of analyses that the analyses
counter can reach before a warning message is displayed alerting the
operator that periodic maintenance is necessary. Analysis will not stop
when this counter limit is reached. To turn this function off, enter 0.

Analyses—The total number of samples analyzed.

Resets—The number of times that the maintenance item was serviced.
The resets counter is incremented every time a maintenance item is
checked in the Maintenance dialog box.

Reset—Displays the date and time the maintenance counter was reset.

Comments—A place for the operator to add notes or comments
concerning maintenance.
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Reset Maintenance Counters

————» ©® Reset Maintenance Counters is used to reset the counters back to

Note zero. After maintenance, a history log of maintenance performed is
automatically generated. This information is used create that
history log file.

1. From the Maintenance menu, click Login. The Maintenance dialog
box will appear.

Maintenance x|

Select the maintenance items below that have been serviced:

|ncorming Helium Scrubber
Furnace Reagents

Aliguat Dose Scrubber
Reduction Tube

Crucible

Afterburner Filter

Inzpect CFlex® Tubing
Inzpect Duckhbill

Secondary Fumace Reagents

LCommernts:

Ok I Cancel

2. Select the item(s) that maintenance has been performed on.
Click OK.

4. A Confirmation dialog box associated with every counter will
appear.

A. Click Yes if maintenance was performed.
B. Click No if maintenance was not performed.
C. Click Cancel to exit procedure.

5. The Confirm dialog box for the second maintenance item will
appear.

A. Click Yes if maintenance was performed.
B. Click No if maintenance was not performed.
C. Click Cancel to exit procedure.

6. Continue until all maintenance items were displayed in the
Confirm dialog boxes and answer Yes, No or Cancel to the
procedure.
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Duckbill Replacement

A

The Loading Head Check Valve should be periodically replaced to
prevent a combustion gas leak. The life of the check valve will depend
on the type of samples being run but in most cases it should be
replaced daily. When the check valve leaks, a hissing noise may be
heard indicating gas escaping from the loading head.

—

WARNING

Note

o v AW N

When replacing the check valve the loading head will be

hot. Use caution to prevent burns. Use insulated gloves
if necessary.

For an exploded view of the Liquid Loading Head refer to Figure 10-
30 on page 10-37.

Using a 3/, hex wrench, loosen the two screws in the top of the
loading head and swing the Cap assembly to the right.

Remove the O-ring using the long end of the hex wrench.
Remove the Check Valve using the long end of the hex wrench.
Insert a new Check Valve into the loading head.

Insert the O-ring into the groove above the check valve.

Swing the Cap assembly back into place being careful not to
move the o-ring.

Tighten the two screws holding the cap in place.

Check to make sure the syringe is properly aligned with the
grooves in the cap assembly.
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Theory of Operation

The Theory of Operation chapter provides an overview of how the
instrument operates and the stages of operation that generate reliable

results.
TUSEratiONS e 7-2
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Theory of Operation TruSpec Macro

———— 3 ©® Asyou read this section refer to the Measurement Flow Diagram on
Note page 7—4.

The TruSpec CHN Macro is an instrument that determines the Carbon,
Hydrogen and Nitrogen content of a variety of materials, including
foods, feeds. oilseeds, fertilizers, meats and soils. The sample weight
range is 50 milligrams to 1.5 grams. The instrument is connected to an
external PC, and uses a Windows®-based software program to control
the system operation and data management.

There are three phases during an analysis cycle: purge, combust, and
analyze. In the purge phase, the encapsulated sample is placed in the
loading head, sealed, and purged of any atmospheric gases that have
entered during sample loading. The ballast volume (zero volume at
this point) and gas lines are also purged.

During the combust phase, the sample is dropped into a hot furnace
(950°C) and flushed with oxygen for very rapid and complete
combustion. The products of combustion are passed through a
secondary furnace (Afterburner, 850°C) for further oxidation and
particulate removal. The combustion gases are then collected in a
collection vessel known as the ballast.

In the analyze phase, oxygen flows into the furnace to combust the
sample. The gases from combustion are collected in the ballast. The
homogeneous combustion gases in the ballast are then purged
through the CO, and H,O infrared detectors and the 3cc aliquot loop.
Once the gases have equilibrated, carbon is measured as carbon
dioxide by the CO, detector and hydrogen is measured as water vapor
in the H,O detector. The gases in the aliquot loop are transferred to
the helium carrier flow, swept through hot copper to remove oxygen
and change NOx to N, and then flow through Lecosorb and Anhydrone
to remove carbon dioxide and water, respectively. A thermal
conductivity cell is used to determine the nitrogen content.

The final result is displayed as weight percentage or in parts per
million as determined by the operator. Results can be calculated on a
user-defined basis — including dry-basis and total protein.
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Figure 7-1
TruSpec CHN Macro Measurement Flow Diagram
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Theory of Operation TruSpec Micro

—_—

Note

® As you read this section refer to the Measurement Flow Diagram on
page 7—6.

The TruSpec Micro is an instrument that determines the Carbon,
Hydrogen, Nitrogen and Sulfur content in homogeneous organic
materials. The nominal sample weight is 2 milligrams. The instrument
is connected to an external PC, and uses a Windows®-based software
program to control the system operation and data management.

There are three phases during an analysis cycle: purge, combust, and
analyze. In the purge phase, the encapsulated sample is placed in the
loading head, sealed, and purged of any atmospheric gases that have
entered during sample loading.

During the combust phase, the sample is dropped into a hot furnace
(1100°C) and dosed with oxygen for very rapid and complete
combustion. The products of combustion are passed through a
secondary furnace (Afterburner, 850°C) for further oxidation, reduction
and particulate removal.

In the analyze phase, the combustion gases pass from the furnace
through a heated manifold to the H,0 infrared detector for water
analysis. After moisture is removed by the anhydrone, the combustion
gasses pass through the CO, detector for carbon measurement and
the SO, detector for sulfur measurement (sulfur measurement is only
possible with the TruSpec CHNS Micro). From the CO, detector the
combustion gasses continue through Lecosorb and anhydrone to
remove CO, and H,O after which Nitrogen is measured by thermal
conductivity.

The final result is displayed as weight percentage or in parts per
million as determined by the operator. Results can be calculated on a
user-defined basis - including dry-basis and total protein.
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TruSpec CHN Micro Measurement Flow Diagram
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TruSpec CHNS Micro Measurement Flow Diagram
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Method of Standard Additions

The method of standard additions is a common method for
determining analyte concentrations in complex matrices such as soils,
biological fluids, etc. Matrix interferences and background for many
such samples may result in interferences with analyte signal that
cause inaccurate determination of analyte concentration. The
background may be determined by adding analyte to the sample and
measuring the instrumental response. The difference between sample
and spiked sample is assumed to be due only to change in analyte
concentrations.

A simple procure is generally used in which the sample is spiked at
several increasing concentrations of analyte. The samples are
analyzed and the response plotted with the standard added plotted on
the x-axis and instrumental response on the y-axis. The slope (a) and
y-intercept (b) are determined through linear regression analysis of
the calibration curve.

S=aM,+b (1)

where: S = instrumental response (signal)

M = volume of standard

b = y-intercept —

Instrumental Response (S)
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The mass of standard My(0) from that point to the first solution on the
curve (x = 0) contains the same amount of analyte as the sample. So,

Myex = [Ms(0)]cS (2)

where: M, = mass of the sample aliquot

concentration of the sample

Cx

Cs = concentration of the sample

Combing equations 1 and 2 and solving for c,:

cx = (bcs/aM,)

The analyte concentration can then be calculated from the slope and
intercept of the standard addition calibration curve.

As an example, this technique can be used to determine the unknown
concentration of the nitrogen content in aqueous standards.

In the calibration screen example below, linear was selected and the

standard additions offset appears on the calibration screen at the left.
B T Glycine Calibration - Read Only ===

File Edit Standard View

Method:  [CN Glycne =] Pt [catbration ] standards... Brint ok Cancel

Cell:

e EEE] |

Weighting:

Existing Calbration:
[y=+0z827 40

Date: 2/18/2009 3:26:49PN W Show

RMS Error:

B s+
0,00048244 [ o

Drift 22

Repetiton: 3 i

Standard Additions Offset: o

} 0 H 1's 3 25 3 35
Ares

Row dard Drift Mass Certified +Offsat Calculated Error % Prev Err % Peak Peak Area Weightir -
1% Glycine Sol'n 1 |Z 1.0306 1.0601 1.0648 0.44745 0.44745 3.7560 3.8068 0.91534|
2 Glycine Sol'n 1 = 1.0324 1.0601 1.0588 -0.12047 -0.12047 3.7443 3.7919 0.91374
3 Glycine Sol'n 1 ] 1.0317 1.0601 1.0615 0.13802 0.13802 3.7504 3.7991 0.91436
4 Glycine Sofn 2 F17 10061 0.33023 0.33076 0.16239 0.16239 1.22688 1.1544 3.0099
5 Glycine Sol'n 2 | 1.0142 0.33023 0.33045 0.067675 0.067675 1.2374 1.1626 2.9858
6 Glycine Sol'n 2 | 1.0188 0.33023 0.32991 -0.095286 -0.095286 1.2367 1.1660 2.9724
7 Glycine Sol'n 3 | 1.0122 0.10954 0.10904 -0.44946 -0.44946 0.48923 0.38288 9.0194
8 Glycine Sol'n 3 | 1.0146 0.10954 0.10953 -0.0016207 -0.0016207 0.49010 0.38552 8.9981
9 Glycine Soi'n 3 [ 1013 0.10954 0.10572 -3.a857 ‘3.4857 047973 037172 9.0069
10 ] 1.0014 0.033192 0.032376 -2.4582 -2.4582 0.22991 0.11247 30.085
11 Glycine Sol'n 4 ] 1.0137 0.033192 0.033838 1.9466 1.9466 0.23367 0.11899 29.720
12 Glycine Sol'n 4 | 1.0077 0.033192 0.031423 -2.3291 -5.3291 0.22719 0.10985 29.897
13 Glycine Sol'n 5 | 0.99540 0.010357 0.010530 1.6679 1.6679 0.15670 0.036360 96.998
14 G|Ycil'|§ Sol'n 5 ] 1.0010 0.010357 0.010241 -1.1190 -1.1190 0.15531 0.035562 96.455
15 Glycine Sol'n 5 Cl 1.0076 0.010357 0.010478 1.1689 1.1689 0.15760 0.036625 95.823 .
« v
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Calculations

The following is a list of calculations used by the software to determine
the final analysis result.

Adjusted Mass—Mass * ( 1 - Sample Moisture /100) * (1/(1 -
Moisture Basis / 100 ) )

Adjusted Area—((area * (Correction Factor) - blank) * drift *
Sensitivity Factor.

Nitrogen mg—Adjusted area passed through the calibration curve.
Nitrogen ppm—Nitrogen % * 10,000.
Nitrogen 26—Nitrogen mg / adjusted mass.

Drift Factor—Calculates a factor that returns the drift standard to the
same calculated value that was determined during the calibration
process.
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Barometric Pressure

Barometric pressure, which directly affects gas volume, is sensed by a
pressure transducer. The barometric pressure transducer constantly
monitors the pressure and feeds this information to the software. The
software uses this information to compensate analysis results. During
initial setup, the barometric pressure transducer is calibrated by
entering the current actual barometric pressure.

Pressure is often reported in inches of mercury (Hg) which must be
converted to millimeters (mm) of mercury. To convert from inches of
Hg to mm of Hg, multiply the barometric pressure by 25.4.

Pressure varies inversely with altitude and, if pressure readings are
measured and reported from an altitude other than operation,
adjustments should be made accordingly. The following table
illustrates that as altitude increases, pressure decreases.

Altitude Pressure (mmHg)

0 760
250 753
500 746
750 740
1,000 733
2,000 707
3,000 681
4,000 656
5,000 632
6,000 609
7,000 586
8,000 564
9,000 543
10,000 523

Adjust reported level to reflect the operation level with this formula:

Operation Pressure Reported Barometric Adjusted Pressure
(from table) X Pressure at 0 feet _ at Operation
760

Enter the answer to this formula in the barometric pressure procedure.

7-12
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Example

Barometric pressure is reported at 750 mmHg at sea level (0 feet) but
operation altitude is 1000 feet. Adjust the reported sea level pressure
to operation level pressure by using the formula:

733 mmHg X 750 mmHg = 723 mmHg
760 mmHg

In this example, the barometric pressure to be entered into the
instrument is 723 mmHg.
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Thermal Conductivity Cell

The thermal conductivity cell has the ability to detect differences in the
thermal conductivity of gases (see below). This TC cell is operated in a
nitrogen optimized mode. The cell consists of two pair of matched
filaments used in four legs of a Wheatstone bridge. The "reference"
filaments are maintained in a constant gas and gas flow environment
while the "measure” filaments are maintained in a constant gas flow
environment, but the gas composition is allowed to vary. All filaments
are mounted in an insulated metal block. A Filament Current Factor is
calculated by the software to compensate for changes in the filament
current due to TC cell temperature changes.

The Wheatstone Bridge is balanced with a specified bridge current
while both filaments are essentially in identical environments.

The bridge current causes self-heating of the filaments. The
temperature of the filaments is always much higher than the oven
temperature in which the cell is located.

As long as both filaments remain in the same environment under
which the bridge was balanced, the bridge output will remain at
approximately 0.3 volts. Any disturbance of this environment will
result in a change in bridge output. The bridge output is AC coupled to
amplifiers that have an output offset.

Once the bridge is balanced and stabilized under proper conditions, the
only variations in bridge output are due to variations in the type and
quantity of gas present at the "measure" filaments. The bridge is
balanced with Helium (He) flowing in the measure chamber and
reference chamber. The introduction of nitrogen causes the
temperature of the measure filaments to increase since nitrogen has a
lower thermal conductivity than helium. In this instance, the bridge
becomes unbalanced and an output becomes available to the preamp,
resulting in a positive reading. The amount of nitrogen determines the
maghnitude of the readings. The sensitivity of the system is governed
by bridge current and the difference in thermal conductivity between
the analyze gas, nitrogen, and the carrier gas, helium.
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Gas Symbol MolecularWeight | ThermalConductivity
Hydrogen H, 2 39
Helium He 4 33
Neon Ne 20 10.4
Oxygen 0, 32 5.7
Nitrogen N, 28 5.6
Air (dry) Air 29 5.4
Carbon Monoxide Co 28 5.4
Water Vapor H,O 18 4.0
Argon Ar 40 3.8
Carbon Dioxide CO, 44 3.3
Sulfur Dioxide SO, 64 1.6

Figure 7-5

Thermal Conductivity of Gases

Theory of Operation
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Infrared Radiation Cell

The descriptions that follow refer to CO, optimized detector. The
analysis of hydrogen is identical with only the necessary change to
accommodate a different gas (H,0).

The infrared source (IR) consists of nichrome wire, which is resistance-
heated to 850°C. The IR source radiates visible energy as well as all
wavelengths in the infrared spectrum.

Carbon dioxide absorbs IR energy at a precise wavelength within the
IR spectrum. Energy from the IR source is absorbed as the gas passes
through the cell, preventing it from reaching the IR detector. All other
IR energy is prevented from reaching the IR detector by a narrow
band-pass filter. Because of the wavelength filter, the absorption of IR
energy can be attributed only to carbon dioxide (CO,). The
concentration of CO, is detected as a level of energy at the detector.

One IR Cell is used as both a reference and for measurement. The
total carbon, as carbon dioxide, is detected on a continuous and
simultaneous basis. The cell consists of an IR source, a narrow band-
pass filter, a condensing cone, an IR energy detector, and the cell
body. Radiated energy enters the cell body through a window, travels
through the cell body, then exits through a second window and a
precise wavelength filter. The selective filter passes only the CO2
absorption wavelength into a condensing cone that concentrates the
energy at the detector. The solid state detector is AC coupled to a
preamplifier. As the gas concentration increases, the voltage to the
preamp decreases.

The starting reference level, or “baseline”, for the detector is
established by running 100% oxygen through the cell. The pure
oxygen environment permits the maximum amount of energy to reach
the detector. This maximum energy level is AC coupled to the preamp
where it is amplified, rectified and filtered. It is then sent to an analog-
to-digital (A/D) converter where it is converted to a digital signal.

As analysis begins, the cell output decreases with the amount of
carbon (as CO;) present in the cell. The computer reads the cell output
and produces data points that are stored in memory. The computer
then processes the curve, or graph, formed by these data points and
after calibration forms a linear curve. The calibration curve is then
used by the computer to accurately calculate the sample result.
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Theory of Calibration

Calibration compensates for differences between the total element
measured and the actual element concentration. A programmed
equation will correlate the response between the observed and
theoretical measurement of analyte, permitting accurate
measurements to be made.

The Windows® software provides several types of calibration curves.
The calibration curves include single standard calibration, linear,
quadratic, and cubic. First perform a blank calibration, then once a
standard calibration has been defined re-calibration is not necessary
unless a cell or flow has been changed. The daily routine will consist of
determining the blank and performing a drift correction.

The first step to be performed is the determination of a method
specific blank.

Several blanks should be analyzed. The linearization table is applied to
the peak during the analysis. The area under the peak is calculated
and stored as a raw area (Ar).

A A A s

1 9172533 1 10 19 28 37 1 1019 28 37 1 10 19 28 37
Time Time Time Time
Raw Area =19 Raw Area =18 Raw Area =19 Raw Area =18

If the four blanks displayed above were selected in the software to
calculate a blank, the result would be that the average of the four
would be stored as the blank area (Ab).

Ab = 19+18+19+18 - 18.5
4

The blank area, Ab will be subtracted from every sample analyzed
after it is set.
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After the blank is defined, a calibration curve needs to be defined.
Several standards need to be selected that will cover the operating
range of analyte concentration for the samples of unknown analyte
concentration. At least three replicates of each standard should be
analyzed. Care must be taken to accurately compensate for trapped
atmosphere, atmospheric blank, with each analyzed standard. If the
calibration curve is constructed using more than one sample type, the
atmospheric blank must be determined for each standard. This can be
accomplished by analyzing the same sample mass encapsulated and in
an open container, dissolving in water, or palletizing the sample. The
difference in the results is the atmospheric blank.

L T 3y

1 11 21 314151 1 11 21314151 1 1121 314151

Time Time Time

The area under the peak is calculated and stored as a raw area, Ar.
The current blank area, Ab, is subtracted from the raw area, Ar, of the
standard to yield the Area, A.

A = Ar - Ab

The area A, is adjusted for instrument drift by multiplying by the drift
factor. Each time a calibration is performed the drift factor is reset to
1.0. The units of the area, A, are then adjusted to reflect absolute
amount of analyte by multiplying by the sensitivity factor.

Aadj = A * Sensitivity Factor * Drift Factor

The resultant adjusted area, Aadj, of the standards are plotted against
the known grams Analyte * 100 of the analyzed standards. The best-
fit line, linear, quadratic, or cubic, is determined and taken as the
calibration curve for the method. The default calibration curve has a
slope of 1.0 and travels through the origin.
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In general, the line that is to be selected is the line that yields the
lowest RMS error. However, if none of the calibration standards are
very low in analyte concentration, then linear fixed-at-origin should be
selected. This should only be done if the samples of unknown analyte
concentration do not fall in the range of very low analyte
concentration.

If, however, the samples of unknown concentration mostly fall into the
very low analyte concentration range, the 1/certified weighting should
be selected. This type of weighting helps off set a natural bias to
higher concentration standards during the least squares fitting
process.

Aadj is now taken through the calibration curve to yield grams analyte
*100.

grams Analyte * 100 = Adjusted Area * Slope + Intercept

This is then generally converted to a percentage to be reported. The
calculation is performed by dividing the grams analyte * 100 by the
mass of the sample in grams.

% Analyte = grams Analyte * 100 — Atmospheric Blank

Sample Mass

The instrument is now ready to give accurate results over the
calibrated range for each calibrated cell.

There is a bit of daily maintenance that must be performed to ensure
instrument accuracy. At least once per day, preferably at least once
every four hours, or in the event of a method change, the blank must
be verified. If it is different than the pre-defined blank, it must be
reset.

Theory of Operation TruSpec CHN/CHNS 7-19



Calibration Definitions

1/Certified Weighting—A weighting that can be applied to the
calibration data points that will counteract a bias for higher
concentrations that comes naturally out of the curve fitting routines.

Adjusted Area (Aadj)—Adjusted Area = Area (A) times Correction
Factor times Sensitivity Factor times Drift Factor. Area (A) equals Raw
Area (Ar) minus Blank Area (Ab).

Analyte—The substance whose physical or chemical properties are
measured and correlated, directly or indirectly, to the desired
information.

Atmospheric Blank—In every encapsulated sample there are both
sample material and air (atmosphere). The amount of air trapped with
the sample, atmospheric blank, is dependant upon the volume of
sample (sample mass) and the physical state of the sample (pellet,
liquid, powder, crystal, grain, etc.). After the combustion of the sample
the nitrogen from sample and atmosphere are presented to the
detector and mass.

Blank—The signal obtained during an analysis that cannot be
attributed to the sample. The blank is due primarily to Argon
impurities in the oxygen. The blank should be determined before
calibration or drift correction.

Blank Area (Ab)—The area under the peak obtained when analyzing
blank analyses. Each method shall require a defined blank or it will be
defaulted to zero.

Blank—The signal obtained during an analysis that cannot be
attributed to the sample. The blank is due primarily to Argon
impurities in the oxygen. The blank should be determined before
calibration or drift correction.

Calibration Curve—A series of standard samples containing known
concentrations of the analyte are analyzed. These standards should
cover the range of interest and have a matrix composition as similar to
the samples as possible. A blank sample must be analyzed and
subtracted from each of the standard samples. The Adjusted Area Aadj
is plotted along the X-axis versus the known concentration along the
Y-axis for each of the analyzed standard samples. The curve that best
fits the plotted points is the calibration curve.

Calibration Factor—The slope of the obtained calibration curve.
Drift Correction—The process of determining the drift factor.

RMS Error—(Root Mean Square Error) A method of quantifying
dispersion or spread of data. It is used in the Windows® software to
determine which calibration curve is better. The lower the RMS error
the better.
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Drift Factor—A factor that is applied to the signal of an analyzed
defined standard to adjust it to the expected signal; based on
information extrapolated from the calibration curve. It is then used to
adjust analyte signals to correct for instrument drift.

Linearization Table—A table containing peak heights and slopes. The
purpose is to make minor adjustments to the signal to compensate for
minor non-linearities in the IR cells.

Origin—The intersection of the X and Y axes. On the calibration curve
this is zero concentration and zero signal.

Mass—The quantity of matter in an object. In the Windows® software
mass is the equivalent of weight in the keypad software. Default Unit:
gram.

Peak—When the analyte passes through the TC cell there is a change
in the voltage of the detector that is proportional to the amount of
analyte in the cell. After the analyte is passed the IR cell detector
voltage returns to normal. The region of this voltage change is the
peak.

0 50 100

RMS Error—(Root Mean Square Error) A method of quantifying
dispersion or spread of data. It is used in the Windows® software to
determine which calibration curve is better. The lower the RMS error
the better.

Sample—A determined mass of a substance of unknown analyte
concentration. The analyte concentration will be determined by
performing the analysis.

Sensitivity Factor—A multiplicative factor applied to the adjusted area
(Aadj) for the purpose of adjusting the units and to give a calibration
factor near 1.0.

Standard—A sample whose analyte concentration is accurately known.
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Blank Analysis

Several blanks should be analyzed. The linearization table is applied to
the peak during the analysis. The area under the peak is calculated
and stored as a raw area (Ar).

A A A A

1 9172533 1 10 19 28 37 1 10 19 28 37 1 10 19 28 37
Time Time Time Time
Raw Area =19 Raw Area =18 Raw Area =19 Raw Area =18

If the four blanks displayed above were selected in the software to
calculate a blank, the result would be that the average of the four
would be stored as the blank area (Ab).

Ab = 19+18+19+18 - 18.5
4

The results for analyzed blanks will be calculated in the same manner
as all other analyses. The result is displayed in percent. The blank is
stored as an area. However, to avoid confusion, the blank that is listed
on the print out and on the display is in percent. The concentration
displayed is based on a 1 gram samples mass and the current
calibration factor.

The blank area, Ab will be subtracted from every sample analyzed
after it is set.
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Standard Analysis

After the blank is defined, a calibration needs to be performed. At least
three replicates of the same standard need to be analyzed in the same
fashion as the blanks. The standard needs to be selected such that the
analyte concentration is in the middle of the operating range. The
linearization table is applied to the peak during the analysis.

120 120 120
I I W
0 0 0

1 1121314151 11121314151 1 1121314151

Time Time Time

The area under the peak is calculated and stored as a raw area, Ar.
The current blank area, Ab, is subtracted from the raw area, Ar, of the
standard to yield the Area, A.

A = Ar - Ab

The units of the area, A, are then adjusted to reflect absolute amount
of analyte by multiplying by the sensitivity factor (different for each IR
cell) and the calibration factor (1.0 is the default value).

grams Analyte * 100 = A * Sensitivity Factor * Calibration Factor

The result is displayed generally as a percentage. This is calculated by
dividing the absolute amount of analyte, A2, by the mass of the
sample in grams and subtracting the atmospheric blank.

% Analyte = grams Analyte * 100 —  Atmospheric Blank

Sample Mass

The calibration factor is determined by comparing the % Analyte
obtained by the analysis and the known % Analyte of the standard. A
standard should be selected that has a known analyte concentration in
the middle of the operating analyte concentration range. A ratio is
taken of the known and observed analyte concentration. The resultant
ratio is taken as the calibration factor. The calibration is then a line
drawn from the origin having a slope equal to calibration factor.

Calibration Factor = known % Analyte in Standard

Average % Analyte in Standard obtained
by Analysis
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grams Analyte * 100

0 2 4 6 8 10

Area * Sensitivity Factor
Slope =1

Now, samples of unknown analyte concentration may be analyzed. The
process and order of events are the same as described before.

—  » @ The calibration should be adjusted when there is a substantial

Note change in operating analyte concentration or if a standard fails to
yield the known analyte concentration. Also, the blank must be
performed before calibration and needs to be redefined anytime
there is a change in method of analysis. Calibration and blank must
be defined for each element analyzed or each cell used in the
analysis.
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Drift Factor

The drift factor is applied to the peak area before it is taken through
the calibration curve, preserving the integrity of the calibration curve.
The drift factor is intended to make minor corrections to the accuracy
of the results. It is necessary to compensate for changes that cannot
be attributed to blank or method changes.

The drift factor is determined by comparing Area obtained from the
analysis of standard samples to the theoretical area calculated from
the calibration curve. A ratio is taken of the two. The resultant ratio is
taken as the drift factor.

Drift Factor = Theoretical area, A, calculated from calibration curve

Observed area, A, from analysis of standard samples
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Comparator Level

An analysis that lasts excessively long causes an unnecessary delay
while an analysis that isn't long enough can cause loss of significant
data collection. Since not all samples melt in the same way, analyses
should not be performed based on time alone.

The length of each analysis is determined on an individual basis by the
time-out and comparator level. An analysis ends when the time limit is
reached and the A/D output of the detector, after passing its peak, is
equal to the comparator level. This comparator level is a constant of
five plus a percent of the peak:

Method Comparator Level = 5 + (X)(P).

Where P = detector A/D output peak and X = selected comparator
level percentage.

During an analysis, the output of the detector, in the form of digital
data, is collected and summed to arrive at the analysis result. If this
data were plotted, it would reflect the "curve" of the detector output.

Shown below are two examples of the same detector output "curve"
(buffer plot). The first example shows the amount of detector output
collected during an analysis with a comparator level setting at 25%
while the second example illustrates this at 6%.

End of Analysis where "X" equals 25.0%

START OF
ANALYSIS \
|

DETECTOR
OUTPUT

COMPARATOR
LEVEL-
END OF ANALYSIS

DETECTOR OUTPUT
COLLECTED

End of Analysis where "X" equals 6%

DETECTOR
OUTPUT

COMPARATOR
LEVEL-
END OF ANALYSIS

START OF:
ANALYSIS

DETECTOR OUTPUT
COLLECTED
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The following conclusions can be drawn from the examples:
e A high comparator level shortens analysis time.

e A low comparator level includes more sample gas, and
therefore, more analyte, into answer calculations.

e A comparator level that is too low, however, results in the
inclusion of very low concentrations, which don't significantly
affect the result (noise), but lengthen the analysis.

A comparator level of one percent usually provides optimum
performance by allowing the collection of all significant output within a
reasonable time.

Extremely low output peaks may need a larger comparator level to
exclude insignificant output levels produced toward the end of analysis
and to cut down on drift. The minimum time should be extended to
match what would be considered a reasonable time length for the
analysis of such samples. The combination of a high comparator level
setting and an extended minimum analysis time insures that all
significant output is collected and analysis time lengths are consistent
without being extensive.

Whenever the comparator level changes check the system calibration
since interaction can occur.

COMPARATOR LEVEL
(SET TOO HIGH)

‘\_—-’V\—)\-’V\J
DETECTOR SIGNIFICANT
OUTPUT DETECTOR
COLLECTED OUTPUT
EXCLUDED

COMPARATOR LEVEL
(SET TOO LOW)

INSIGNIFICANT
DETECTOR

OUTPUT

DETECTOR
OUTPUT
COLLECTED
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Ambient Monitor

The Ambient Monitor permits the service technician or operator to
monitor instrument parameters and determine their status. Ambient
Chart provides system parameters on a chart and graph. The selected
parameters are not selectable by the operator; they were selected by
LECO as being the most critical to monitor.

Refer to Ambient Monitor Definitions, page 8-7, for information
concerning the parameters and values displayed on the Ambient Chart
screen.
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Ambient Chart

1. Click Diagnostics and select Chart to display the Ambient Monitor

Chart screen.

Diagnostics (press Alt+Fd to close)

Ambignt Chart I SolenoldsfSwﬂchesI Leak Check | Swstem Ehackl Fumacal Eallbratmnl Netwnrkl

-lojx|

2.3852

2.3850

2.3847

2.3845

2.3842

2.3840

2.3837

2.3835
2 Hrs. +1 12.0 125 150 125 14.0 145 15.0 15.5 16.0

Ambient: | Current | Minimum | Maximum
. 02 Cell {vols) 2,38485 2,38035 2,38738
[ ronitar Cell {valts) 249673 2.49459 2.50194
[CIH20 Cell {volts) 2,50295 2,49975 2.51015
1502 Cell {volts) 2.49292 2.49267 2.50421
Cnitrogen Cell {valts) 019811 0.19671 0.20321
[ Bridge valts {volts) 10.01617 9,98557 10.02328
[Ballast Pressure {mm Hg) 7718 771.5 1386.0
Frint [ combustion Flaw {lpm) 1.1 0.4 1.2

[ pistan Return Pressure (psiy 5 el E]

[ @sygen Incoming Pressure (psi) 35 35 35

[ Combustion Pressure ipsi) 1 o 1

] Combustion Furnace Temperatu,,, 951 950 952

[ afterburner Temperature (°C) 851 849 50

[ cabinet Temperature (*C) 22 21 23

Ol owen Temperature (2C) 49 40 52
[CBallast Temperature (°C) 43 47 51
[CJreduction Tube Temperature (°C)  £99 [=E) FO0
[Ballast Oven Temperature (#C) 43 47 50
[Cricro Line Temperature (°C) 22 22 24

Click the Check Box, to the left of the desired parameter, to
display the parameter value in the graph above the chart. More
than one parameter can be displayed by holding down the Control
Key and clicking the Parameter Check Box. A yellow circle with an
exclamation mark inside, to the left of the check box, indicates
the parameter value is outside the desired range.

Click the right mouse button, with the mouse pointer inside the
graph, to reset, restore, zoom in, zoom out, and set the graph
range. The parameter value is displayed on the vertical axis and
the time is displayed on the horizontal axis. The box in the lower
left corner of the graph displays the hours since the instrument
was turned on or the graph reset. The hours reset to 0 after 24.

Click Reset Chart to reset the parameter values and time on the
chart and graph.

Click Print to print the parameter values on the system printer.
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Ambient Monitor Definitions

CO, Cell—The IR Cell output voltage in volts. A properly operating cell
should have an output greater than 1.5 volts. There is no mechanical
adjustment for output voltage. The output voltage is set by software.

H,0 Cell—The IR Cell output voltage in volts. A properly operating cell
should have an output greater than 1.5 volts. There is no mechanical
adjustment for output voltage. The output voltage is set by software.

S0, Cell (TruSpec CHNS micro only)—The IR Cell output voltage in
volts. A properly operating cell should have an output greater than 1.5
volts. There is no mechanical adjustment for output voltage. The
output voltage is set by software.

Nitrogen Cell—The TC Cell output voltage in volts. A properly operating
cell should have an output greater than 0.0 volts. There is no
mechanical adjustment for output voltage. The output voltage is set by
software.

Bridge Volts—The output voltage of the TC cell bridge in volts. The
bridge is a measurement device in the TC cell that develops an output
signal based on the analyte concentration.

Ballast Pressure—The pressure measured by the transducer connected
to solenoid valve SV3 in the TC cell. Measures TC cell helium gas
pressure when SV3 is energized. Measures pressure inside the ballast
when SV3 is de-energized and the system is sealed form atmosphere.
Measures atmospheric pressure when SV3 is inactive and the system is
open to the atmosphere and excess pressure has been vented.

Combustion Flow—The flow of oxygen gas into the combustion
furnace. The nominal combustion flow rate is 0 to 6 Ipm. Pressure
transducers P2 and P3 measure combustion flow.

Pneumatic Incoming Pressure—Depending on the valve state, the
pressure of the incoming pneumatic gas, the regulated pneumatic
pressure and the ballast piston backpressure are measured by this
parameter. The pneumatic incoming pressure should measure
approximately 40 psi. The regulated pneumatic pressure should
measure 0 to 40 psi depending when the measurement is taken. The
ballast piston backpressure should measure 12 psi.

Oxygen Incoming Pressure—The incoming oxygen pressure measured
by the instrument and set by the regulator at the oxygen tank.
Pressure transducer P1 measures incoming oxygen pressure. The
oxygen pressure is set to 35 psi.

Combustion Pressure—The pressure of the combustion gas as it enters
the furnace. The values measured by pressure transducers P2.

Combustion Furnace Temperature—The temperature of the
combustion furnace. Nominally this temperature should be set to
950°C for the macro determinator and 1100°C for the micro
determinator. Range: Ambient to 1100°C. This temperature is
measured by a thermocouple in the furnace.
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Afterburner Temperature—The temperature of the afterburner or
secondary side of the combustion furnace. Nominally this temperature
should be set to 850°C. Range: Ambient to 1050°C. This temperature
is measured by a thermocouple in the afterburner or secondary
furnace.

Cabinet Temperature—The ambient temperature inside the instrument
as measured by a temperature transducer. This value is in degrees
centigrade. Before analysis the ambient temperature should be
approximately 25°C or the ambient room temperature.

TE Cooler Temperature—The internal temperature of the
Thermoelectric Cooler. Nominal Temperature: 5°C.

Oven Temperature—The temperature of the IR and TC cell oven
compartment. This temperature should be at 50°C for the macro
determinator and 60°C for the micro determinator.

Ballast Temperature—Temperature of the Ballast Tube. This
temperature should be at 50°C.

Reduction (Catalyst) Tube Temperature—The temperature of the
Catalyst Heater. This temperature is measured by a thermocouple in
the catalyst heater and not adjustable by the operator. The
temperature of the catalyst heater is 700°C

Ballast Oven Temperature—The temperature of the ballast oven
compartment. This temperature should be at 50°C.

Micro Line Temperature—The temperature of the heated manifold
block. The nominal temperature is 110°C.
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Ambient Monitor Ranges

_—
Note

This symbol

will appear next to the parameter name, on the ambient

monitor screen, if the parameter value is out of minimum or maximum

range.

® The instrument must be on for a least 2 hours and the oxygen flow
set to low before checking the following parameter values.

Parameter Minimum Maximum

CO, Cell 1.5 volts 4.8 volts

H,0 Cell 1.5 volts 4.8 volts

SO, Cell (TruSpec CHNS micro) | 1.5 volts 4.8 volts

Nitrogen 0.0 volts 1.5 volts

Bridge Volts 5.0 volts 11 volts

Ballast Pressure 720 mmHg 1300 mmHg

Combustion Flow 0 lpm 6 Ipm

Pneumatic Incoming Pressure 0 psi 42 psi

Combustion Pressure 0 psi 20 psi

Combustion Furnace 900°C 1050°C

Temperature

Afterburner Temperature Ambient 1050°C

Cabinet Temperature Ambient 50°C

TE Cooler Temperature 2°C 10°C

Oven Temperature 45°C 55°C

Ballast Temperature 45°C 55°C

Reduction Tube Temperature 690°C 710°C

Ballast Oven Temperature 45°C 55°C

Micro Line Temperature 105° 115°
Diagnostics TruSpec CHN/CHNS 8-9




Calibrations

Calibrations permit the service technician or operator to set the
barometric pressure, combustion flow calibration, select the ballast
size and perform a backup calibration using the calibration disk
supplied with the instrument.
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Set (Barometric) Pressure

Set Pressure permits the service technician or operator to calibrate the
barometric transducer located in the instrument.

Calibration is necessary for proper analysis results and varies with the
location of the instrument. This procedure must be done when the
instrument is installed at location. For more information about
barometric pressure refer to the Barometric Pressure on page 7-12.

1. Determine the current barometric pressure at the location of the
instrument. This can be done with an external barometer.

2. Click Diagnostics and select Calibration. The Hardware Calibration
screen will appear.

Diagnostics (press Alt+F4 to close) EJ@IFE

Ambiert Chart | Solencids/Switches | Leak Check | System Check | Fumace Calibration | Network |
TC Cell Combustion Flow Calibration
760 Set Pressure 0.000190 Curert 1.0
’T Mew Flow
Set Bridge
Measured Flow {pm)
HAuto Set Bridge | Off ’—
Ballast Size Low
* 45 Liter Set Size ]
Medium
6 Liter
High
Mapdmurm
Status
Start
Backup Calibration
Backup
Restore

3. Enter the Barometric Pressure from the external barometer in the
edit box to the left of Set Pressure in the TC Cell Box.

4. Click Set Pressure to set the pressure entered in the edit box.

5. Click Close to exit this procedure and save the setting.
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Set Bridge
Set Bridge sets the gain of the TC Cell.

_
Note

® The TC Cell gain has been set during the manufacturing process. It

is not necessary to reset the gain unless it has been serviced or
replaced.

Click Auto Set Bridge to automatically set the gain of the TC Cell.
The gain factor will appear in the edit box to the left of the set
bridge button.

To manually set the gain, enter the gain factor in the edit box and
click Set Bridge. The gain factor must be between 0 and 255. This
can be used for troubleshooting or servicing the instrument.

Combustion Flow Calibration

Note

Combustion Flow Calibration sets the combustion gas flow rate. A
calibrated external gas flow meter must be attached to the instrument
exhaust port before this procedure is performed.

® The combustion furnace was calibrated during the manufacturing

process. It is not necessary to recalibrate the combustion furnace
unless it has been serviced or replaced.

Click Start and wait for the gas flow to stabilize. Enter the flow
rate indicated on the external gauge in the edit box.

Click Start and enter the gas flow rates for all flows.
When finished click approve to enter the new calibration.

Remove the external flow meter.
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Backup (Hardware) Calibration

Notes

Backup Calibration permits the operator to save hardware calibration
parameter values in a designated file on the system hard drive. This
file can be accessed at a later time to restore hardware calibration
values that may have been lost or changed. It is not necessary to
backup the calibration values to save them; the instrument will
automatically save them in a system file. It is necessary to save them
in a backup file if you think you'll ever need to restore them to earlier
defined hardware calibration values.

Backup Calibration saves the following parameter values:

Barometric Pressure Calibration
Combustion Flow Calibration
TC Bridge Value

Furnace Calibrations

IR Cell Reference and Saturation Values

Perform this procedure if you feel it will be necessary to restore
calibration values that were lost.

It is not necessary to perform this procedure to save the calibration
values. The instrument automatically does this in a system file.

Diagnostics
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Backup Calibration Values

1. Click Diagnostics and select Calibration. The Hardware Calibration
screen will appear.

Diagnostics (press Alt+F4 to close) - TruSpec CHN

Ambiznt Ehalt] Sﬂlannids#Switches} Leak Eheck} System Eheck} Fumace Calibration 1 Nelwmkl

TC Cell Combustion Flow Calibration

760 Set Pressure 0.000190 Current 1.0

Mew Flaw
17 Set Bridge
Measured Flow [lpm)
Auta Set Bridge 0F
Reduction Tube Low
’W Set Offset u Medium

Combustion Fumace High

350 Set Offset 0 M awirmum

Status

I

Afterburner

5
850 Set Offset u ﬁ 4

Backup Calibration

Ballast Size Backup
(¥ 45 Liter Set Size

B Liter

2. Click Backup to create a backup file of the hardware calibration
parameter values. The file save as dialog box will appear.

saveas 21|
Savejn:la TruSpec Backup j F= I-:-_ai( FH-

File name:  |Backup.ach Save I
Save az type: | j Cancel |
v

3. Enter the file name and folder location in the dialog box.

4. Click Save to save the backup file.
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Restore Calibration Values

1.

Click Diagnostics and select Calibration. The Hardware Calibration
screen will appear.

Diagnostics (press Alt+F4 to close) - TruSpec CHN

Ambiznt Ehalt] Sﬂlannids#Switches} Leak Eheck} System Eheck} Fumace Calibration 1 Nelwmkl

TC Cell Combustion Flow Calibration
760 Set Pressure 0.000190 Current 1.0
’T Mew Flaw
Set Bridge
Measured Flow [lpm)
Auta Set Bridge 0F ’—
Reduction Tube Low
’W Set Offset u Medium
Combustion Fumace High
350 Set Offsat 0 st
Status
Afterburner
Start
850 Set Offset g
Backup Calibration
Ballast Size Backup
(¥ 45 Liter Set Size
Restore
B Liter

Click Restore to load the hardware calibration values that have
been saved in a backup file. The file open dialog box will appear.

open 21x|
Laak ir: |a TruSpec Backup j o I-:-_ai( FH-
Backup.au:h

File narme;

Open I
Filez of pe: | j Cancel |
v

Select the folder and backup file from the dialog box.

Click Open to load the calibration values from the selected backup
file.
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Network Diagnostics

The electronic design of the instrument is modular. It consists of a
main controller, similar to a host computer, and peripheral electronic
assemblies, which are controlled from the main controller. During
operation all peripheral assemblies communicate with the main
controller over a common electronic bus. Because of this arrangement
information can be displayed and assemblies controlled from the
network screen.

From the Network screen the type of hardware installed can be
identified, the version of firmware identified, the operational status of
the peripheral devices can be determined, the network can be reset, a
network device can be reset and the firmware can be upgraded.

The spreadsheet in the upper right area of the screen lists the device,
identification, classification, instance used, serial number, version
number of the application software, checksum of the applications
software and the version of the network software. Refer to Network
Definitions on page 8-18.

1. Click Diagnostics and select Network. The Network screen will

Diagnostics (press Alt+F4 to close) E =1
#mbiert Chart | Solencids/Sitohes | Leak Check | System Cheok | Fumace | Cabration  Metwork. |
Poll Devicas Device MAC-Id Elai[ Instance | Serial Version |Checksum |NI Version |Hardware Id _|FPGA Version
IR* 2 20 0 000003FEEADD :1.00 3381 10 oo
FRieset Network Tc 3 21 ‘0 0000034EDADE :1.10 3814 10 [1]1]
Oven 4 A2 D 000047165695 :1.00 2576 1.0 oo
Download Dual Heater ¥0 5 Ab D 000043765224 :1.00 2342 1.0 oo
TE Cooler 7 AS 0 000073569865 (1,00 4565 1.0 00
Reset Board | Preumatics ] B85 0 000021434465 11.00 2341 10 o0
Sulfur Furnace 9 83 0 000053767989 1.00 5646 1.0 oo
Dual Heater ¥4 6 A9 D 000043765224 :1.00 2342 10 oo
Frirt
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Poll Devices

Click Poll Devices to send a signal over the network to determine what
is connected to the network. Network hardware should appear under
devices indicating they are functioning and signing on to the network.

Reset Network

Click Reset Network to restart the network software. If something or
some operation causes an error this may correct it.

Upgrade a Device

1. To upgrade a device with a new version of application firmware,

click the Device to upgrade. Then click Download to download the
new firmware.

2. Click Reset Board to restart firmware application program on the
circuit board.
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Network Definitions

Device—The name of the electronic assembly connected to the
network. Example: TC Cell.

MAC-id—The network ID number assigned to the electronic assembly
connected to the network. This number is assigned at power up and
can vary.

Class—The type number of the electronic assembly signed on to the
network. Example: 21 is the class number assigned to the TC Cell.

Instance—A unique number assigned to an electronic assembly. If two
or more of the same type electronic assemblies are installed in the
instrument this number will be different for each assembly and is used
by the controller to differentiate one from the other.

Serial—The hardware ID number assigned to the electronic assembly.
This number is assigned during manufacturing and is unique to each
electronic assembly. The serial number is stored on the circuit board in
a PROM.

Version—The version number of the application software located on
the electronic assembly. This software can be upgraded from the
network procedure.

Checksum—A number unique to the application software to verify if
the software was properly installed. The will be a checksum number
supplied with any software upgrades. Make sure that the number
appearing in the checksum cell is the same as the number supplied
with the software upgrade.

NI Version—The version number of the network control software
installed in the electronic assembly. This software is located in a PROM
and cannot be upgraded from the network procedure.

Hardware ID—Additional circuit board hardware identification.

FPGA Version—The version of the FPGA (Field Programmable Gate
Array) software.
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Furnace Diagnostics

The Furnace diagnostics screen is used to test the furnace and verify
proper operation. The meters on the right side of the screen can be
used to monitor Furnace Temperature and Furnace Over Temperature.

When testing the furnace, set the temperature and observe the target
value. The furnace should ramp to the set value and remain there.
Refer to Furnace Diagnostics Definitions on page 8-21.

A

—— | Furnace over temperature is measured by a second
CAUTION thermocouple in the furnace. This is a safety function to
prevent excessive furnace temperature. Furnace over
temperature should usually be a lower than the current
furnace temperature. If this value is significantly
different than the current furnace temperature contact
the LECO service department.

Click Diagnostics and select Furnace. The Furnace diagnostics screen
will appear.

Diagnostics {press Alt+F4 to close) - Ellﬂ
Ambient Chartl So\enuids/SwitchesI Lealk Checkl System Check  Fumace |Ca|ibrat\on| Netwark'

Target Walues Target Value Famp T arget
r~ Combustion Furnace Temperatures (0- 1080 T)]————————— : ' /,
.JT F E 950 °C
50 [Combustion Fumace Te x|
Control Laop Status }W T T,

—Alterbumer Temperature [0-1050°C)——————————————— = / -

850 850 ga04C

550 Afterburner Temperature 'l
Control Loop Status Fchve
Set Mew Targets | Stop |
 Reduction Tube Temperature Control Ballast Oven Temperature Contral
Stop ’7 Restart
~ Micro Line Temperature Contral
Stop
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Furnace Temperature Control

The Combustion Temperature and Afterburner Temperature dialog
boxes permit the operator to set the furnace temperatures for service
and Maintenance.

—— | After exiting diagnostics any temperatures that were
CAUTION changed wiill revert back to their previous settings.

Combustion Furnace and Afterburner Temperature Control

1. Click the temperature edit box, or move the slider, and enter the
desired furnace temperature.

2. Click Set New Targets to set the furnace temperature. The
furnace will increase or decrease in temperature to the set
temperature.

A

—— | LECO doesn’t recommend using the stop button to set
CAUTION the furnace to ambient. This disables electronic control
of the furnace. Instead, set the target temperate below
ambient and click Set New Targets.

3. Click Stop to disable control of the furnace temperature. The
temperature will decrease to ambient.

Reduction Tube Temperature Control

————— 3 ©® The reduction tube temperature control dialog box is used to turn
Notes the reduction heater off or on. When control is turned on the
reduction tube temperature is automatically set to 700°C.

® The reduction tube heater is also referred to as the catalyst heater.

1. Click Stop to turn temperature control of the reduction tube
heater off.

2. Click Restart to turn temperature control of the reduction tube
heater on.
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Micro Line Temperature Control

——— ©® The micro line temperature control dialog box is used to turn the
Notes micro line heater off or on. When control is turned on the micro line
heater temperature is automatically set to 110°C.

® The micro line heater is used to heat the combustion gas as it
leaves the combustion furnace.

® This setting is only for the TruSpec Micro.

A

Click Stop to turn temperature control of the micro line heater off.

N

Click Restart to turn temperature control of the micro line heater
on.

Ballast Oven Temperature Control

————» ©® The ballast oven temperature control dialog box is used to turn the
Note ballast oven heater off or on. When control is turned on the ballast
oven temperature is automatically set to 50°C.

1. Click Stop to turn temperature control of the ballast oven heater
off.

2. Click Restart to turn temperature control of the ballast oven
heater on.

Furnace Diagnostics Definitions

Target Value—The temperature that the furnace will ramp to. This can
be higher or lower than the current temperature. This value is set by
the slider and appears in the window below target value.

Ramp Target—The current temperature of the furnace. The ramp
target temperature will change at the furnace temperature increases
or decreases.
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Leak Check

_
Note

® DO NOT perform a leak check until the furnace temperature has
stabilized.

This procedure automatically checks the combustion (oxygen) and
measurement (helium) system of the instrument for a gas leak. The
entire system or a segment of the system can be checked. Performing
both tests can isolate a leak. If the system leak check fails, perform a
segmented test to determine which section of the system is leaking.

During a leak check the system is pressured above current system
furnace pressure and sealed. It's then permitted to equilibrate. For the
next 60 seconds the system pressure is measured. If the pressure
doesn’t fall below 5 mm Hg of the pressurized value or rise above 2.5
mmHg of the pressurized value the leak check will pass. If the
pressure changes more the leak check fails.

If pressure has increased a solenoid valve is not operating properly or
the catalyst heater temperature has not stabilized. If pressure has
decreased gas could be leaking out of the system.

If the system leaks “Leak Check Failed” appears in the leak check
status bar. If the system doesn’t leak “Leak Check Passed” appears
in the status bar.

Let the instrument warm up for at least for 30 minutes before
performing a leak check. A Leak check should be preformed at the
start of each day.

How to Perform a Leak Check

There are two leak checks, a whole system leak check and a
segmented system leak check. Like its name implies, the segmented
leak check isolates small sections of the system and tests them
individually. When performing a leak check, first perform a whole
system check and determine if the systems passes. If it does, STOP
there, it's not necessary to continue with the segmented test. If the
whole system leak check doesn’t pass, then perform a segmented test.
By isolating sections of the system you can determine which section is
leaking and concentrate your service efforts in that area.

It's possible for the whole system leak check to pass, and a segmented
leak check to fail. The whole system has a greater volume than the
isolated systems. Because of this, a small leak to the whole system
leak check looks like a large leak to an isolated segment leak check. As
long as the whole system leak check passes the instrument is
operating properly and is capable of producing excellent results.
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————» ©® Refer to Leak Check Screen Definitions and Leak Check Legend
Note Symbols on page 8-24 for additional information.

6. Click Diagnostics and select Leak Check. The Leak Check screen
will appear.

Diagnostics {press Alt+F4 to close) 10| x|
Ambient Eharll Solenoids/Switches  Leak Check | Spstem Ehackl Fumacel Eahbratmnl Netwolkl

" whale 02 & whale He
" Segmented 02 " He &liquot Loop

© Whole Micro

Print

Leak Check Completed successfully

Cverpressure

Iniitial Pressure

[0.0] 0.5 10 L5
Legend - Description | Step | Tnitial | Pressure | Lifference | Resulks |
wthole He:!
A Mitrogen Measure 1 1375 1375 0,173 Passed

7. Click a button in the upper left of the screen to select the leak
check procedure to perform. Only one procedure can be selected
at a time.

8. Click Start to perform a leak check. System pressure is monitored
in the chart at the middle of the screen.

9. Click Stop to abort a leak check in progress.

10. Click Print to print the results of a completed leak check on the
system printer.
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Leak Check Definitions

————» © Refer to the Leak Check Diagrams on page 8—26 to determine
Note where each system, listed below, is located in the instrument.

Whole Oxygen—Click this button to pressurize and leak check the
entire combustion system.

Whole Helium—Click this button to pressurize and leak check the
entire measurement system.

—» ©® The Segmented Oxygen consists of four different sections,
Note Combustion, Ballast, IR Monitor Cell and IR Cells.

Segmented Oxygen—Click this button to pressurize and leak check the
combustion system. The combustion system will be leak checked in
three steps.

He Aliquot Loop—Click this button to pressurize and leak check the
measurement system. The measurement system will be leak checked
in two steps.

Whole Micro—Click this button to pressurize and leak check the entire
TruSpec Micro combustion system. The TruSpec Microanalysis Kit must
be installed for this selection to appear. Refer to TruSpec Micro Kit on
page 1-27.

Initial Pressure (graph)—The system pressure before the leak check is
started. The system is pressurized to this value.

Overpressure (graph)—Overpressure is approximately 2.5 mmHg
above initial pressure. If the pressure rises above this value the leak
check will fail.

Leak (graph)—Leak pressure is approximately 5 mmHg below initial
pressure. If the pressure falls below this value the leak check will fail.

Leak Check Legend Symbols
Under Legend on the leak check screen are two columns of symbols.

The first column represents the measurement transducer. After the
test is complete, the color of the symbol represents test results.

The second column represents test progress. Before the test starts the
box is empty, no color. As soon as the test starts the box is filled with
a color. After the test is complete a check mark appears in the box.
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Q Combustion Pressure Transducer symbol. After the leak check is
finished the color indicates the test result.

Green—The leak check passed.

Red—The leak check failed. Decrease in system pressure. An X
will appear over the symbol.

Yellow—The leak check failed. Increase in system pressure.

A Ballast Pressure Transducer symbol. After the leak check is
finished the color indicates the test result.

Green—The leak check passed.

Red—The leak check failed. Decrease in system pressure. An X
will appear over the symbol.

Yellow—The leak check failed. Increase in system pressure.

L This symbol indicates leak check progress. No color indicates leak
check is not started.

B This symbol indicates leak check progress. Color indicates leak
check has started.

This symbol indicates leak check progress. A check mark indicates
leak check has finished.
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Leak Check Flow Diagrams
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Figure 8-1
Ballast Leak Check—TruSpec CHN
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OXYGEN
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Figure 8-2
IR Cells Leak Check—TruSpec CHN
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Figure 8-3
Oxygen System Leak Check—TruSpec CHN
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Figure 8-4
Combustion System Leak Check Diagram—TruSpec CHN
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Figure 8-5
IR Monitor Cell Leak Check—TruSpec CHN
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Combustion System Leak Check—TruSpec Micro
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System Check

System check is a quick way to determine if major systems in the
instrument are operating properly. All systems should have a green
indicator beside them before the instrument is used for analysis.

The results of system check will be listed in the results column to the
right of the item checked. If any of the system checks fail, the reason
will be listed in the results column.

If a system fails system check, it will be necessary to correct the
failure before analysis. Refer to System Check Definitions on page 8-
33.

——— 3 o |f System Check is run in the micro-mode, Oxygen Low Flow and
Note Oxygen High Flow will be skipped. This prevents rapid depletion of
the reagents.

1. Click Diagnostics and select System Check. The System Check
screen will appear.

Diagnostics {press Alt+F4 to close) =10 x|
Ambignt Chartl Solenoids!SwitchesI Leak Check System Check IFumaceI Cal\brationl Networkl

| Frint |
Mame | Results |

O Network Communications  Passed
O Solenoids Active Passed
O Solencids QFf Passed
{2 Preumatic and Helum Pr... Passed
O Pressure Passed
O Temperature Passed
O Opgen Low Flow Paszzed
O (Oxypgen High Flow Passed
DR & TC Cell Yalues Paszed
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2. Click Start to system check and test the systems listed on the
screen.

3. The results of system check will be displayed to the right of the
system being checked under the results column. An X inside the
circle to the left of the system also indicates the system checked
failed.

4. Click Print to print the results of the system check on the system
printer.

System Check Definitions

Network Communications—Communications between all electronic
assemblies are checked and monitored. If any device on the network
fails to communicate this system check will fail. Refer to Network
Diagnostics on page 8-16 for more information.

Solenoid Active—During this check each solenoid valve is activated and
monitored. If any solenoid valve fails to activate system check will fail.
Refer to Solenoids and Switches on page 8-35 to check each solenoid
valve individually.

Solenoids Off—During this check each solenoid valve is deactivated
and monitored. If any solenoid valve fails to deactivate system check
will fail. Refer to Solenoids and Switches on page 8-35 to check each
solenoid valves individually.

Pneumatic and Helium Pressure—Checks the incoming pneumatic and
helium pressures to determine if they have been turned on and set to
the proper value. If this check fails check the pneumatic and helium
gas tanks to determine if the gas has been turned on and the regulator
properly set. If any pressure falls outside the range listed below the
test will fail.

e Pneumatic Pressure Range—38 to 42 psi.
e Helium Pressure Range—10 to 13.1 psi.

Pressure—Checks the combustion, incoming oxygen and TC ballast
pressures for their proper values. If any pressure falls outside the
range listed below the test will fail.

e Combustion Pressure Range—0 to 2 psi.
e Incoming Oxygen Pressure Range—30 to 40 psi.

e TC Ballast Pressure Range—700 to 780 mmHg.
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Temperature—Checks the temperature of all heaters to determine if
they're properly set and operating. If any temperature falls outside the
range listed below the test will fail.

e TE Cooler Temperature Range—2°C to 10°C.
e Oven Heater Temperature Range—5°C to 55°C.

e Combustion Furnace, Afterburner Furnace, Reduction Heater
Temperature Range— * 10% of set point.

e Oven Temperature Range—set point to + 50°C.

Oxygen Low Flow—Checks oxygen low flow. If any pressure falls
outside the range listed below the test will fail.

e Low Flow Range—0.19 to 0.41 Ipm.

Oxygen High Flow—Checks oxygen high flow. If any pressure falls
outside the range listed below the test will fail.

e High Flow Range—3.99 to 5.01 Ipm.

IR and TC Cell Values—Checks the IR and TC cell output voltages to
determine if they are in the proper range. Refer to Ambient Monitor
Definitions on page 8-7 for more information. If any voltage falls
outside the range listed below the test will fail.

e IR Cell Output Voltage Range—1.0 to 4.8 volts
e TC Cell Output Voltage Range—0.1 to 1.5 volts
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Solenoids and Switches

Solenoids and Switches permit the service technician or operator to
individually activate and deactivate each of the solenoid valves. This is
a diagnostic test to determine the condition of the valve and its
operational result. As an example, the slide block can be moved to
determine its condition by toggling the Slide Block solenoid valve. To
determine what each valve may affect refer to the Measurement Flow
Diagram, on page 7-4.

1. Click Diagnostics and select Solenoids and Switches. The
Solenoids and Switches screen will appear.

Diagnostics (press Alt+F4 to close) ;lglil
#mbient Chart  Selenoids/Switches | Leak Check | System Check. | Fumase | Caibration | Network |

I~ TCCellErhalisl T54E ¥ Solenoids ¥ Gauges I~ Celk
[V Helium Pressure [5V2]

I” Ballsst Pressure (53]

[V Pistan Return [SW12)

™ Preurnatic Pressure Select (S419)

™ Slide Block Seal [$¥15)

™ Slide Block Open/Close (51375414
™ Aliquot Fil/Durnp [S¥15/5%16]

™ Sample Drop Closed [SV17)

™ Oxvgen High Flow (5¥4)

I™ Oxpgen Medium Flaw (5Y5)

[¥ Oxugen Low Flow [SVE)

¥ Heliumn Analyze Flow (5411]

™ Combustian | solation (P41

[~ Ballast Exhaust (P2]

I” Ballsst Flow Input (P4)

™ Ballast Flow Dutput [FY5)
[~ Ballast Bypass [FVE]

[~ Ballast Samplz (PY7)

I™ Ballsst Bypass Il [P¥8)

Piston Hame Empty

Fiint

Leco Corporation

2. Click the Check Box next to the desired solenoid valve or switch
to activate or deactivate it. A check mark in the box indicates it’s
activated.

3. Check Solenoids to highlight and locate the solenoid valves on the
flow diagram.

4. Check Gauges to locate the system pressure gauges and display
their current pressure reading on the flow diagram.

5. Check Cells to locate the IR and TC cells and display their current
cell voltage on the flow diagram.
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Service

This section contains common service procedures that may correct
operational problems with the instrument. If you still experience
difficulties after referencing this information, please contact the LECO
Service Department at 269-982-5497 for assistance.

TUSEratiONS « et 9-3
Installing LECO SOftWare ......oeiieiiii e 9-5
Required Settings for LECO Software.......ccoooviiiiiiiiiiiiiiiciiiieea 9-5
Operating System (0OS) Requirements .........ccoviiiiiiiiiieiiennenn. 9-5

OS User Permission Requirements ......c..ooiiiiiiiiiiiicciiiieenaeans 9-5

Data File Permissions .....c.oovveiiiiiiiiiiii e 9-6
ANLiVIruS SOfEWAre ..o 9-6
Control Panel SettingsS.....cviiiiiiiiiiic i e 9-6
Software Installation Procedure........ccooviiiiiiiiii e 9-7
Configuring the Ethernet Adapter.......cocoviiiiiiiii e 9-13
WINAOWS XP. .t eeaes 9-13
WINAOWS ViSEa «.ueieiiiiii it e e 9-15
Configuring Firewall Settings.......ccoviuiiiiiiii e 9-17
Registering Software. . .o.v i 9-18
Troubleshooting Software Registration...........cccooviiiiiiiiinnns 9-20
Submitting Registration Information to LECO...........coceviviieinnnnnns 9-20
Adding an Option or Changing Customer Name............ccvvvvevinnen. 9-22
Troubleshooting Copy Protection Key .....ccovoeiiiiiiiiiiiiiiiiiic i 9-24
Copy Protection Key Error MeSSages....cvvivviiiiiiiiiieniiiiineesininnnens 9-24
Loading Head Alignment and Adjustment.........cooiiiiiiiiiiiiiiiiee e, 9-25
Initial Alignment. . ... 9-25
Initial Adjustment.. ... e 9-28
Loading Head Interface Block Cleaning ........ccoovviiiiiiiiiiiiiiiiiennns 9-29
DiSASSEMIY Lttt 9-29
ASSEMIDY Lt 9-30
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Carousel AlIGNMENT ..ot i s 9-31

TC Cell Removal and SerViCe......uiuviiiiiiiiiiiii e 9-33
REMOVAL .o 9-33
GBI ICE 1ttt s 9-33

IR Cell Removal and SErviCe ......ciueiiiiiiiiie i eeaaens 9-34
REMOVAL . 9-34
R < Y20 9-34

IR Detector Linearization ......ccvviiiiiiii i i e e 9-35
IR Detector Linearization Definitions........cooviiiiiiiiiiieeees 9-36

Break and Slope Values.......coviiiiiiiiic i 9-37

IR Cell Saturation Optimization ........ccooiiiiiiii s 9-38

9-2
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Illustrations

Figure 9-1 Loading Head Alignment—Part 1 .......cccoiiiiiiiiiiiiiiiii e, 9-27
Figure 9-2 Loading Heading Alignment—Part 2 .........cccoiiiiiiiiiiinnnns 9-27
Figure 9-3 Loading Heading Alignment—Interface Block..................... 9-27
Figure 9-4 Slide Block Speed Adjustments ........ccooviiiiiiiiiiiiiiiins 9-28
Figure 9-5 Carousel Actuator Arm Alignmnet........ccoovviiiiiiiiiiinnn, 9-32
Figure 9-6 Carousel Alignment .. ..o 9-32
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Installing LECO Software

The following section explains the required settings, below, and the
installation procedure, page 9-7, for LECO software. Additional
information can be found in Configuring the Ethernet Adaptor, page 9-
13, Configuring Firewall Settings, page 9-17, and Registering the
Software, page 9-18.

Required Settings for LECO Software

Operating System (OS) Requirements

The following table explains the minimum settings required for LECO
software. LECO recommends that the system always be updated to
correspond with the latest service packs available at
www.microsoft.com.

Windows OS Minimum Requirements
2000 *SP4; **URP1; ***IE6
XP SP2

Vista None

*SP=Service Pack; **URP=Update Rollup; ***IE=Internet Explorer

OS User Permission Requirements

The following table shows the minimum permissions that a user must
have in the Microsoft Windows OS in order to perform certain tasks in
the software. Refer to Users Permissions.

Task Minimum Permission
Using Software Standard User
Installing Software Administrator
Upgrading Software Administrator
Setting up Users Administrator
LECO Service Administrator
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Data File Permissions

To use LECO software, read-write access is required for all the data
files. The proper permissions are automatically set up during the
software installation; however, if these permissions are ever changed,
file access errors can occur. The following table shows the data folders
that require read-write permissions.

Windows Data Folder (including all

oS subfolders/files) (Use the appropriate
drive letter, typically C.)

2000 C:\Documents and Settings\All
Users\Application Data\LECO

XP C:\Documents and Settings\All
Users\Application Data\LECO

Vista ProgramData\LECO (hidden OS folder)

Antivirus Software

LECO recommends that antivirus checking be turned off
for the files listed below to avoid interference with data
collection or storage.

Control

Data Folder (including all

Windows subfolders/files) (Use the

(OS] appropriate drive letter, typically
C.)

2000 C:\Documents and Settings\All
Users\Application Data\LECO

XP C:\Documents and Settings\All
Users\Application Data\LECO

Vista ProgramData\LECO (hidden OS folder)

Panel Settings

Control Panel Item Required Setting
Power Power Schemes Always On
Options Turn off Hard Disks Never
If Fast User Switching is
active (off by default on PCs
User from LECO), close the LECO
Use Fast User Switching software in one account
Accounts o
before switching to a
different account and trying
to run it there.
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Software Installation Procedure

N-ﬁg—b e The software must be started at least once on the administrative
level since the software must be able to access and modify the
registry.

e Do not install the Copy Protection Key until after the software
has been installed.
Verify the instrument is turned off.
Turn on the computer tower.
Install the communications cable (typically Ethernet or USB) as
appropriate for the instrument.
For an Ethernet connection, configure the Ethernet adapter. Refer
to Configuring Ethernet Adapter, page 9-13.
Log in to the operating system as administrator.
Insert the software installation CD-ROM into the CD-ROM disk
drive (typically D).
Install the LECO DHCPIite software by clicking OK when the
following message appears. (If the LECO DHCPlite software is
already installed or not applicable, this message will not appear.)
The ingtallaton program iz about ba install the
E LECO DHCPLite Software
(]S '\J Cancel
IA
If a version of Adobe Reader is already installed, refer to step 14.
If Adobe Reader is not installed, the following dialog box will
appear.
Install Adobe Acrobat Reader 9.0 IE
9 The ingtall program is about to install the
‘“‘-'r" Acrobat Reader 9.0,
After the Acrobat Reader ingtallation iz finizhed,
pleaze wait for the LECO® - Analysis
Software V--- inztallation to resume.
Do you want boingtall the Adobe Acrobat
Reader 3.07
ez Mo
Select Next. The following message box will appear to indicate
Adobe Reader is preparing for installation.
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Plzase wait while the Adobe Reader 9 Setup is being processed. This will kake some Eime
depending on wour operating system and hardware,

Processing Adobe Reader 9... f.02 %

= )

powered by nosita com sl

10. Determine the folder location for Adobe Reader. Select Next for
the default location, or select Browse, select a different location,
and then select Next.

'H.g:' e -—.-m—:.':ﬂ;-g -'*'51§=t'-|.'..lp

Destination Folder
Click Mext to install ko this folder, or dick Change to install to a different folder,

G Install Adobe Reader 9 to;
C:\Program Fileshadobe\Reader 9,04

WARMIMG: This program is protected by copyright law and international breaties,

A

[ Zhange Destination Folder. .. ] < Back: [ Mext = ] [ Zancel

9-8
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11. When the "Ready to Install Program" dialog box appears, click
Install.

E‘ Adobe Reader 9 - Setup

Je

Ready to Install the Program

Click Install to begin the installation.

IF wou wank ko review or change any of your installation folder, click Back, Click Cancel ko exik
setup,

[ < Back. ” Install ] [ Cancel ]

12. When the "Setup Completed" dialog box appears, click Finish.

i Adobe Reader 9 - Setup

o

Setup Completed

Setup has successfully installed Adobe Reader 9, Click Finish to exit setup.
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13. If the instrument software Welcome dialog box does not appear
A. Select the Start button in the lower left-hand corner.
B. Select Run. The Run dialog box is displayed.

C. Enter D:\Setup.exe and then select OK. (The letter D
indicates the location of the CD Rom drive. Typically this
drive is D, but the letter that is entered should correspond
with the CD-ROM drive on the computer's hard drive.)

14. At the instrument software Welcome dialog box, click Next.

Welcome to the ---- Analysis
Software Installation Wizard

It iz strongly recommended that wou exit all Windows programs
before running this setup progran.

Click Cancel to quit the zetup program, then cloze any programs
you have running, Click, Mest to cantinue the installation.

WARMIMG: Thiz program iz pratected by copyright law and
international treaties.

Unauthorized reproduction or diztibution of thiz program, or any
portion of it, may result in severe civil and criminal penalties, and
will be progecuted to the mawimum extent poszible under law.

[ MHewt = ] [ Cancel

15. Determine the folder location for the software. Select Next for the
default location, or select Browse, select a different location, and
then select Next.
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Destination Folder

Select a folder where the application will be inztalled.

The Wize Installation ‘wWizard will install the files for  ---  Analpsiz Software in the
following Falder.

Taoinztall inta a different falder, click the Browse button, and zelect another falder.
Y'ou can choose nok to install ---  Analvziz Software by clicking Cancel to exit the
Wiz [natallation Wwizard.

Deztination Falder

C:AProgram FileshLecoh ___% Browse

I < Back " Mest » | I Cancel

16. Select Next to install the software.

Ready to Install the Application

Click Mest to begin installation.

Click the Back button to reenter the installation information ar click Cancel to exit
the wizard.

< Back ]l et > ] [ Cancel

17. Once the software has installed successfully, select Finish. The
icon for the instrument software will appear on the desktop.
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--- Analysis Software has
been successfully installed.

Click the Finizh button to exit thiz inztallation.

18. After installing the software, it may be necessary to restart the
system. If the following dialog box displays, select Yes to
immediately restart the system.

oL Uzt regtart pour ystem for the configuration changes made to LECO®
Analyziz Software W--- to take effect. Click Y'es to restart now or Mo if
youl plan to manually restart later.

19. Turn on the instrument.
20. Turn on the gas supplies.

21. Double-click the desktop icon for the instrument software to start
the software.

22. If the Edit Registration dialog box appears, refer to Registering
the Software, page 9-18.
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Configuring the Ethernet Adapter

The following procedure is necessary for the proper operation of the
software with a Copy Protection Key and applies for computer systems
that are not supplied by LECO. For computers supplied by LECO, this
configuration has already been completed.

NOTE

It is required that PCs used for running LECO applications be
configured with a separate Ethernet adapter dedicated for
communications with LECO instrumentation. (Connection to a
network would require a second Ethernet port.)

Windows XP

18

i

Determine if a network connection is installed as follows: click
Start on the Windows®desktop, select Settings, Control Panel, and
then double-click on Network Connections. If a network
connection exists, it will appear in the Network Connections dialog
box. An example is displayed below.

ocal Area Connection

If a network connection is not installed, install an Ethernet
adapter. Refer to the instructions supplied with the Ethernet
adapter for installation procedures.

Once the Ethernet adapter is installed and with the computer on,
select Start, Settings, Control Panel, and then double-click on
Network Connections.

Click on the name of the connection for the instrument and then
rename it to LECO Hardware.

Right-click on LECO Hardware and select Properties. The
Properties dialog box will appear.

Service
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General | Authentication | Advanced

Connect uzsing:

| B8 Broadcom Metxtreme 57« Gigabit C

Thiz connection uzes the following items:;

[ 00 %= NwLink NetBIOS ~

[ b
[ |
Dezcription

Transmizzion Control Pratocol/Intermet Protocol. The default
wide area network, protocol that provides communication
acrozs diverse interconnected networks,

[] Shaw icon in notification area when connected
[#] Motify me when thiz connection hag limited or no connectivity

l ok ]I Cancel ]

6. Select the Internet Protocol (TCP/IP) check box. The other check
boxes should be cleared.

7. Click on Internet Protocol (TCP/IP) and select Properties. The
TCP/IP Properties dialog box will appear.

Internet Protocol (TCP/IP) Properties

[ General |
You can get IP zettings azsigned automatically if vour netwark, supports

thiz capability. Othernwize, pou need to azk wour network. adrministrataor for
the appropriate [P settings.

(") Obtain an IP address automatically
(%) Usze the following IP address:

IP address: 1D i 'ID ] 1D 2
Subret mask: [ 255 255 285 0 |

Default gateway:

() Use the following DNS server addresses:
Preferred DMS server: [

Alternate DMS server: - i ] : |

I Ok H Cancel I

Enter the IP address as 10 10 10 2.
Enter the Subnet Mask as 255 255 255 0.
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10.

11.
12.

Default Gateway, Preferred DNS Server and Alternate DNS Server
should be left blank.

Click OK.

Click OK again to save the settings.

Windows Vista

The following steps apply when using the Windows Vista operating
system.

Click H on the Windows desktop.

2. From the Start Menu, select Control Panel.
From the Control Panel, select Network and Internet, click
Network and Sharing, and then select Manage Network
Connections.
4. On the Manage Network Connections tab, click on the connection
that will be used for the instrument.
5. Click on the name of the connection and rename it to LECO
Hardware.
Mame Status Device Mame Connectivity Metwork Categ
LAN or High-5peed Internet (2)
B e ) IR T
-3’* : a E-;.; m : t .:_-- | Disable -_ : :_-.
Status
Diagnose

Bridge Connections

Create Shortcut

Delete

Rename

Properties

Right-click and select Properties.

Clear all of the check boxes except Internet Protocol Version 4
(TCP/IPv4) as shown below.
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Metworking | Sharing

Connect using:

[ ij' Broadcom Net¥treme Gigabit Ethemet

This connection uses the following tems:

] o Client for Microsoft Netwarks

[ [ 055 Packet Scheduler

[ .@ File and Printer Sharing for Microsoft Networks

[ -& Intemet Protocol Version & {TCP/IPvE)

g ntemet Protocol Version & (TCP/1Pv4)

[ - Link-Layer Topology Discovery Mapper 1/0 Driver
[ - Link-Layer Topology Discovery Responder

Description

Transmigsion Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
acrozs diverse interconnected networks.

| oK || Cancel |

8. Highlight Internet Protocol Version 4 (TCP/IPv4) by clicking on it
and then select Properties.

9. For IP address, enter 10 10 10 2, and for Subnet mask, enter 255
255 255 0. The remaining fields should be empty as shown
below.

10. Click OK.

Sererdl |

‘ou can get IF settngs assigresd automabcaly f pou network suppoets
thiz capabilly. Elhum.pwmodmmkm reebyork. admirisirator for
the appropiiste IF settings

{7 Obtaim an 1P addiess subomatically
{®) U pe the Follovarig IF sddiess

IP address: 0.10 .10, 2
Subeet mask: | 255 .255 .25 . 0
[hefonidt gabewiomy

() Lige the folowsrg DNS senver addneses
Predened DNS ssver

Aleimate DNS sencer
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Configuring Firewall Settings

When the LECO software is installed, it automatically configures the
Microsoft Windows firewall settings for the instrument software. (If the
Microsoft Windows firewall settings are ever changed, the easiest fix is
to reinstall the LECO software.)

The following steps apply only when a firewall program other than
Microsoft Windows is used.

1. If another firewall program is installed, search all folders and
subfolders in C:\Program Files\LECO and C:\Program
Files\Common Files\LECO folders and note the .exe files that are
found.

These are the default locations; however, the default location may

NOTE vary if it was changed during the software installation.
2. Follow the instructions for the firewall program to grant these
.exe files permission in order to run the LECO software.
Service TruSpec CHN/CHNS 9-17



Registering Software

With a new instrument and PC from LECO, all that is required is to
insert the copy protection key into a USB port. Refer to
Troubleshooting Copy Protection Key, page 9-24, for further
information.

The following procedure applies when the license is being upgraded
due to the addition of new hardware or a new software version. The
software must be registered before it can be used. If a PC is not
purchased from LECO, refer to Submitting Registration Information to
LECO, page 9-20, and contact LECO Service for further information
about registering the instrument.

JA\

CAUTION » Do not insert the copy protection key into the USB port until the

LECO software is installed and the PC has been rebooted.

Install Copy Protection Key into a USB port on the computer.
2. Double-click the software's desktop icon.

In the software main window, click Help and then click About.
The following dialog box appears:

e

Cuzstomer narne:
Senal number:

Software version:

KREK

Software build date:

WK

Copyright

Copyright € 2007, LECO Corporation.
All Rights Reserved.

Change... kK
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4. Click Change. The Edit License dialog box will appear.

Edit License

ey

=
AHEHE
Save
Customer;
Copy
| HREEE
. Fazte
Inztrument Senial Humber; 4
I BHEEE
O ptiones:
| WM
Product Code: Praduct YWerzion:
|HXHHH R

R egistration Mumber:

HRHRHAE

5. Registration information can be entered in two ways as explained
below. It is preferable to copy and paste the information to help
avoid errors.

e Type in the registration information exactly as it appears.

e If the upgrade information is received in an email from LECO,
copy and paste the registration information as explained in
the following steps.

A. In the email, highlight the information beginning with
<baseb4> ........ </base64> as shown below.

B. Copy the information by pressing at the same time Ctrl and
C on the keyboard.

C. On the Edit License dialog box, click Paste. (Do not press
CTRL and V on the keyboard.)

D. Click Save.
E. Click OK when the following dialog box appears:
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! jﬁ«re ywou sure you want to overwrite a valid license?

Troubleshooting Software Registration

Error Message Checks and Solutions

Verify all entries in the Edit License
dialog box exactly match the registration
information.

Check capitalization.

Check that the product version is correct.

For example, the Product Version in the
3 Invalid Registration Murnber Edit License dialog box will appear as 400
(no period) but on the Help/About dialog
box, the product version will appear as
4.00 (with a period).

Check that the registration number is
correct.

Check that the spacing between words is
accurate.

Invalid Registration Error Message

Submitting Registration Information to LECO

If the PC is not purchased from LECO, it may be necessary to submit
the registration information to LECO Service. Contact LECO Service
who will assist you in the registration process. LECO Service will
require your company name, serial number, model number, and any
options purchased. The following section explains this procedure.

1. In the software, click Help and then select About.
2.  On the About dialog box, click Change.
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3.

Custarmer name:
Sernal number:

Software version:

REKE

Software build date:

HEwx

Copyright

Copyright & 2007, LECO Corporation.
All Rightz Reserved.

Change. .. Ok

The Edit License dialog box will appear. Enter your Customer
(company), Instrument Serial Number, and Options.

Edit License

HEEEE
Save
Cuzstomer:
Copy
| HEEKR
. Paste
Inztrument Senal Humber: 4
I EREE
O ptions:
| HHHHH
Product Code: Product YWersion:
|xxxxx MR

R egistration Number:

HAHEE

Click Copy.

Open a blank email message and press Ctrl and V on the
keyboard to paste the license information into the email message.

Send the email or just the Key number to the LECO designee.
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Adding an Option or Changing Customer Name

1. Request/purchase option from LECO. LECO will provide a new key
number and registration information.

2. In the software, click Help on the Menu bar and then select
About.

3. On the About dialog box, click Change.

Customer narne;
Serial number:

Software version:

REEE

Software build date;

HKAAHN

Copyright

Copyright € 2007, LECO Corporation.
All Rights Reserved.

Change... Q.
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4,

The Edit License dialog box will appear.

Edit License

ey

=
AHEHE
Save
Customer;
Copy
| HREEE
. Fazte
Inztrument Senial Humber; 4
I BHEEE
O ptiones:
| WM
Product Code: Praduct YWerzion:
|HXHHH R

R egistration Mumber:

HRHRHAE

Registration information can be entered in two ways as explained
below. It is preferable to copy and paste the information to help
avoid errors.

e Type in the registration information exactly as it appears.

e If the upgrade information is received in an email from LECO,

paste the registration information as explained in the
following steps.

Select all of the text in the email from LECO.

B. On the Edit License dialog box, click Paste. The information
from the email, including customer name and any options
will appear in the Edit License dialog box.

C. Click Save.
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Troubleshooting Copy Protection Key

e A Copy Protection Key is required to use the software.

e Do not insert the copy protection key into the USB port until the
LECO software is installed and the PC has been rebooted.

e The Copy Protection Key should remain installed in one of the
USB ports while using the software.

Copy Protection Key Error Messages

! E Copy Prokection Key Mot Found or License Mot Valid
*

The Copy Protection Key Not Found or License Not Valid dialog box
may appear if the copy protection key is not installed, the software is
not registered, or the software is already running. Follow the steps
below.

o Verify the copy protection key is installed. If not,
1. Click OK, and then insert the copy protection key.
2. On the Licenses dialog box, click Close. The software login will

appear.
e If the copy protection key is installed, the software may not be
registered.
1. Click OK.
2. Insert the copy protection key. The Licenses dialog box will
appear.
Software Licenzes
c/709b20F  Old Version
Change...
Add..
Refrezh

3. Click on the old version and then click Change. Follow the
instructions in Registering the Software beginning with step 5.

e If the copy protection key is installed, the software may already be
running on the computer. Click Close.

Saoftware Licenzes Cloge
9B07EE0S Locked

fl

Change...
Add...

Refrezh

f
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Loading Head Alignment and Adjustment

Initial Alignment

—  » e PBefore the load head assembly is ever placed onto the load head
Note interface block, the following procedure must be followed to insure
easy removal/installation of the load head assembly.

1. Loosen the following screws to allow alignment the loading head
assembly, to the load head interface block on the dual furnace
assembly.

A. Loosen (2) screws, 190-867, which secure the 619-161 male
mounting block to the loading head assembly. Refer to
Figure 9-1, page 9-27.

B. Loosen the screw, 190-945, which secures the connector
assembly to the 619-161 male mounting block.

C. Loosen the (2) setscrews, 190-513, in the 619-161 male
mounting block.

D. Loosen the (2) screws, 190-724 that secures the 619-139
female mounting block to load head interface block on the
furnace assembly.

E. Loosen the screw, 190-945, which secures the connector
assembly to the 619-139 female mounting block.

F. Back off the setscrew, 190-513, in the 619-139 female
mounting block.

2. With everything above loosened, carefully align loading head
assembly and the load head interface block on the furnace
assembly.

3. Grab the loading head at each side, carefully line-up the male
electrical connector on the loading head and the female connector
on the loading head interface block. At the same time, make sure
the three nipples from the loading head are lined up with the
bores on the load head interface block. Once aligned, push down.
You may hear a hissing sound.

4. Tighten the captive screws in the loading head to secure it to the
loading head interface block. Any hissing sound should disappear.
If a hissing sound continues, remove load head and refer to the
loading head interface block maintenance on page 9-29.
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After the loading head is secured to the load head interface block.

A.

Tighten the screw, 190-945, which secures the connector
assembly to the 619-139 female mounting block.

Tighten the setscrew, 190-513, in the 619-139 female
mounting block until it hits the base loading head.

Tighten the (2) screws, 190-724, which secure the 619-139
female mounting block to the base loading head, 619-164.

Tighten the screw, 190-945, which secures the connector
assembly to the 619-161 male mounting block.

Tighten the (2) setscrews, 190-513, in the 619-161 male
mounting block until it hits the loading head top.

Tighten the (2) screws, 190-867, which secure the 619-161
male mounting block to the load head assembly.

To check alignment, remove and install the TruSpec loading head
assembly.

If load head is easily removed and installed then you have
successfully aligned the TruSpec load head assembly.

If the loading head is NOT easily removed and installed, then
repeat steps 1 thru 4.
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190867

SCREWS
MALE
MOUNTING
BLOCK
Figure 9-1
Loading Head Alignment—Part 1
190513 619-161
SETSCREWS MALE
MOUNTING
BLOCK
190-945
SCREW
Figure 9-2
Loading Heading Alignment—Part 2
190513 190-945
SETSCREW SCREW
619-139
FEMALE 180-724
MOUNTING SCREWS
BLOCK

Figure 9-3
Loading Heading Alignment—Interface Block
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Initial Adjustment
1. Adjust slide block speed by:
A. Click Diagnostics and select Solenoids and Switches.
B. Uncheck the Slide Block Seal, SV18, to turn it off.

C. From the Diagnostics screen, toggle the slide block, SV13
and SV14, open and closed. Adjust the speed control screws
on SV13 and SV14 to slow the movement if necessary.

————— 3 ©® Solenoid valves SV13 and SV14 are the only valves on the
Note pneumatics manifold that have speed adjustments.

2. Adjust the carousel indexer. Refer to the Carousel Alignment
Procedure on page 9-31.

SLIDEBLOCK
SPEED ADJUSTMENTS

Figure 9-4
Slide Block Speed Adjustments
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Loading Head Interface Block Cleaning

Notes

This procedure should be used to clean and service the Loading
Head Interface Block.

Perform the Instrument Shutdown procedure before removing the
Loading Head. Refer to Instrument Shutdown on page 5-12.

Disassembly

1.
2.

10.

11.

12.

Turn off the pneumatic gas supply.

Remove the loading head. Refer to the load head removal
procedure on page 9-25.

Remove top furnace plate.

Remove lance assembly. Refer to the lance assembly removal
procedure.

Remove and inspect the load head block interface seal o-ring,
601-504. Lightly apply a thin coating of vacuum grease to the o-
ring.

From Diagnostics access the Solenoids and Switches screen.

A. Toggle the Set Slide Block Seal (SV18) solenoid to relieve
pressure in lines.

B. Toggle Slide Block Open and Close (SV13/SV14) solenoid to
relieve pressure in lines.

Remove the (2) 8-32 socket head screws, 190-867, which secure
the valve cap.

Carefully remove the valve cap. Make sure the three o-rings
underneath the valve cap remain on the interface block.

Inspect and clean valve cap.

Inspect and clean three o-rings. Lightly apply a thin coating of
vacuum grease to the o-rings.

Remove (2) balls, 805-079, and (2) springs, 617-212, from two
outside bores.

Inspect and clean the balls, springs, and holes.
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Assembly

Insert (2) springs, 617-212, into two outside holes in load head
interface block. Springs cannot be inserted into middle hole.

Place (2) balls, 805-079 into two outside holes in load head
interface block.

Lightly coat the o-rings with vacuum grease and place the three
o-rings into the three holes on the load head interface block.

Place the clean valve cap onto load head interface block. Line-up
the corresponding holes on the valve cap to the mating holes on
the load head interface block. Tighten the screws to secure valve
cap.

Install the loading head to interface block seal o-ring.

Apply a light coating of vacuum grease to the or-ing on top of the
lance assembly and install the lance assembly into the loading
head.

Turn on the pneumatic gas supply.
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Carousel Alignment

————— 3 ©® Alignment must be after once the loading head is adjusted. Refer
Notes to Loading Head Adjustment on page 9-25.

® When the carousel is properly adjusted it will not make a ringing
noise when actuated.

AN

e PINCH HAZARD
CAUTION Keep your hands away from the carousel and loading
head during operation.

Click Diagnostics and select Solenoids and Switches.
Uncheck the Slide Block Seal (SV18) solenoid to open it.

Click the Slide Block solenoid (SV13/SV14) and move the slide
block to the closed position.

4. Loosen the carousel actuator arm mounting screws. Refer to
Figure 9-5, page 9-32.

5. Position the hole in the center of the arm over the hole in the
slide block.

Be sure that the edges of the two pieces are parallel.

Tighten the carousel actuator mounting screws just enough that
the arm can be moved along the slot.

Place the carousel on the loading head.

The lever on the arm should line up with the tooth on the
carousel. If it doesn’t move the actuator arm until it does. Refer
to Figure 9-6, page 9-32.

10. Once it is aligned, take the carousel off and tighten the two
sCrews.

11. Place the carousel back on the loading head and cycle the Slide
Block solenoid several times to insure that it is indexing the
carousel one position at a time.

12. 1If the carousel is moving too fast or to slow in either direction,
adjust the speed controls on solenoid valves SV13 and SV14.
Refer to Figure 9-4, page 9-28.
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EDGES MUST MOUNTING
BE PARALLEL SCREWS

LINEUP HOLES
CENTER TO CENTER

Figure 9-5
Carousel Actuator Arm Alignmnet

ALIGNLEVER
INTHIS TOOTH

Figure 9-6
Carousel Alignment
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TC Cell Removal and Service

Notes

A

_—
WARNING

This procedure should be used to clean and service the TC Cell.

Perform the Instrument Shutdown procedure before removing the
TC cell. Refer to Instrument Shutdown on page 5-12.

SHOCK HAZARD
Turn the AC power OFF and disconnect the instrument
from the facility electrical power source.

Removal

1. Remove the right side panel from the instrument.

2. Remove the plastic cover from the oven assembly.

3. Loosen the TC cell Thumbscrew.

4. Remove the TC cell cover.

5. Disconnect the network electrical connection to the TC cell.

6. Loosen the Captive Screw.

7. Pull the TC cell away and out of the oven.

Service

1. Check the condition of the o-rings. If they are cracked or worn
replace them.

2. If you having a problem with the TC Cell, ambient values, a gas
leak, or measurement results, contact the LECO service
department for further information.
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IR Cell Removal and Service

—— 3 ©® This procedure should be used to clean and service the IR Cell.
Notes

A SHOCK HAZARD

_—
WARNING Turn the AC power OFF and disconnect the instrument
from the facility electrical power source.

Perform the Instrument Shutdown procedure before removing the
IR cell. Refer to Instrument Shutdown on page 5-12.

Removal

1. Remove the right side panel from the instrument.
Remove the plastic cover from the oven assembly.
Remove the foam insulation covering the IR cells.

Remove the two IR cell mounting screws.

i A WN

Pull the IR cell away and out of the oven.

Service

1. Check the condition of the o-rings. If they are cracked or worn
replace them.

2. If you having a problem with the IR Cell, IR Cell ambient values,
a gas leak, or measurement results, contact the LECO service
department for further information.

9-34 TruSpec CHN/CHNS Service



IR Detector Linearization

Before the instrument or a replacement IR detector is installed at a
customer site, the reference and saturation values are determined for
the IR detector. These values are entered by LECO into the software to
produce correct analytical results. For accurate analysis results, these
values must match characteristics of the detector. The following
procedure should only be used if an IR detector is replaced or if the
values have been lost and need re-entered.

— ——» © |tisonly necessary to perform this procedure if an IR detector is

Note replaced. The reference and saturation values to enter during this
procedure can be found on a tag attached to the replacement IR
detector.

1. Click Configuration and select IR Detectors. The IR Detector
Linearization screen will appear.

IR Detector Linearization il
Reference Saturation
oz I o I a Advanced. .. |
Hz0 I a I 0 Advanced. ., |
S0z I a I 0 Advanced... |
0 ID— ID— Advanced, .. |
COZ High I 4,999 I 0,0001 Advanced. .. |
Import. .. | Get Reading | | 0 I
Export. .. | Print | Cancel |

2. All the IR Detectors for the system are listed. If the IR detector
has been replaced, enter the reference and saturation that are
provided on the tag attached to the replacement IR detector.

3. Refer to the IR Detector Linearization Definitions, page 9-36, for
additional information.
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IR Detector Linearization Definitions

Reference—the output voltage of the cell when no analyte is present.

Saturation—the output voltage of the cell when the maximum amount
of analyte it can measure is present.

Advanced—used to access the break and slope table. Refer to Breaks
and Slopes on page 9-37.

Import—used to import a file of reference and saturation values that
had been previously exported for all IR detectors. This will overwrite
the reference and saturation values for all detectors. Ensure the values
being imported are correct for the currently installed detectors before
you import them.

Export—used to export or save a file of reference and saturation
values for all IR detectors.

Get Reading—used to enter the reference and saturation values by
running the appropriate amount of analyte (none or max) through the
system and capturing the voltage.

Print—used to print out the reference and saturation values. If a break
and slope table is used, it will also print.
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Break and Slope Values

———— 3 ©® The Break and Slope values are not used by LECO but can be used
Note by the operator to customize their instrument.

C02Z Advanced Detector Linearizatio x|
—Linearization Adjustments
v ‘Gdiust inearization with breakisiope Eable
# Break Slope
1* 56000 1.000
2 56000 1.000
3 56000 1.000
4 56000 1.000
5 56000 1.000
] 56000 1.000
7 56000 1.000
8 56000 1.000
) 56000 1.000
10 56000 1.000
Set ko Defaulks
CK I Cancel

Checkbox—specifies whether or not the break and slope table should
be used.

Break and Slope—allows advanced customization of the detector’s
linearization.

Set to Defaults—resets the table back to the original factory default
values.
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IR Cell Saturation Optimization

This procedure will automatically adjust the IR detectors saturation
value, improving the characterization of the individual IR detector in
the instrument as a system. This procedure should be used during the
installation of new IR Cells. It can also be used to compensate for
minor variations over the life of the IR cell.

----- =—>» EDTA, LECO P/N 502-092, is required to perform this procedure.

1. Create a method using all of the default method properties. Refer
to Create a Method page 4-39.

2. Click Diagnostics and select Leak Check. Refer to Leak Check on
page 8-22.

A. Perform the Whole Oxygen Leak Check.
B. Perform the Whole Helium Leak Check.
C. Steps A and B must pass before continuing.
3. Click Diagnostics and select Systems Check.
A. Perform a Systems Check.
B. All items in Systems Check must pass before continuing.
Analyze 15 blanks. Refer to the Blank Login on page 5-17.

Choose the last 10 blank results to calculate the statistical
results. The standard deviation of the last 10 blanks should be
less than or equal to 10 ppm or 0.001% for carbon.

6. Set the system blank based on the last 10 blank results run in the
previous step. Refer to the Blank Calibration on page 5-40.

7. Define EDTA as a calibration standard. Refer to Define Calibration
Standards on page 4-58.

8. Analyze 3 samples of EDTA at approximately 100 mg. These
samples are used for conditioning and will not be used for
analytical purposes later.
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9.

10.

Analyze the samples listed in the table below. Use the Method
created in step 1. Log in each sample using the drop down box in
Name for the EDTA samples.

Replicates Standard Mass (mg)
3 EDTA 50
3 EDTA 100
3 EDTA 150
3 EDTA 200
3 EDTA 250
3 EDTA 300
3 EDTA 350

Select the sample data run in step 9 and click Configuration, then
select Calibration.

R w J Kiragen % |

q Eld Jcmnnw

Nitrogen % Carbon %
Avg 9.54 ol . Avg 41.0
e el - Std 0.069 | e . °* . ° Std0.15
et e Rsd 0.725 |3 .. ~ * *' Rsd0.358
- n 21 . n21
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Select the Carbon cell from the cell drop down box.

Method-1 Calibration

File Edit Standard View

Method:  |Method-1 =] Pot:  |calibration ~| Stendards..| it | ok |  cancel |
Cell: Carbon -
140
S oo
Weighting: 1/ Cetified LI
7
Existing Calibration: 5 1001
‘y= +0.72087%¢ + 0150281 =
£ a4
Date 12/11/2008 2:00:20 A v Show =]
.
Mew Calibration E 60 1
\ E ol
RMS Ermor:
0.16074 I~ Manual 01
Diift 0 A
etition:
Repetition: 3 [‘] 2' ‘5 6‘
Row Standard Drift Mass Certified Calculated Error %
= EDTA ] 0.050700 41.040 41.106 0.16103
2 EDTA [] 0.049800 41.040 41,228 0.45695
3 EDTA [] 0.047900 41.040 41.115 0.18235
4 EDTA [] 0.10140 41.040 40.866 -0.42396
5 EDTA [] 0. 41.040 40.769 -0.65964
6 EDTA [ 0.098300 41.040 40.688 -0.85874

12. Change the plot to Relative Area.

Method-1 Calibration

File Edit Standard View

EDTA analyses.

14. Click Edit and select Optimize Saturation.

13. Within the grid of the calibration screen, select the

Method:  |Method-1 =] Plot:  |relatveErc v| Sendards..| et | ok | cancd |
Calibration
Cell: ‘Relative Error
u
Curve Type Linear i
Weighting: 1/ Certfied - i3 U
Bxisting Calibration: —_
‘y=10720875u+1]15]251 &f‘ 0
5
Date 12/11/2008 20020 A ¥ Show @ .24
New Calibration ‘—f
‘ = 0.4 ]
RMS Ermor: 0.5
0.16074 [~ Manual u
0.84
Drift |
Repetition: ,37 2'0 GIU
Row | Standard Drift Mass Certified Calculated Error % Pre
1= EDTA [ 0.050700 41.040 41.106 0.16103 0.1
2 EDTA [] 0.049800 41.040 41.228 0.45695 0.4
3 EDTA ] 0.047900 41.040 41.115 0.18235 0.1
4 EDTA ] 0.10140 41.040 40.866 -0.42396 -0.
5 EDTA ] 0.023900 41.040 40.769 -0.65964 -0.i

results of the
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NOTE ~ If any of the data points are shown in red and excluded
automatically, override them and include the points by double clicking
on the excluded data row within the grid.

Method-1 Calibration

File §5:18l Standard View

Med  Copy Cr+C bt [Relbvefre x| Stendards..| et ok cancel |

| Optimize Saturation '1
: l .

Curve Type: Linear - o
Weighting 1/ Certfied = 0.2

‘ Exsting Calibration:

ly=+0.720875 + 0.150281
Date: 12/11/2008 20020 A [¥ Show
New Calibrstion —————————————————————

RMS Ermor:

10.16074 ™ Manual

Relative Error (%)

EE i —

T T T
20 40 60 80
Certified x

0.18235
-0.42396

0.20130
0.20370
0.20200

15. The software will automatically calculate an optimized saturation
value for the Carbon IR Cell and display a dialogue box with the
new and previous Carbon IR cell saturation values. Select OK to
accept the new carbon IR cell saturation value.

16. Recalibrated all the existing methods within the database using
the new carbon IR settings and table.
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1 O IHlustrations

The Illustration chapter can be used to locate parts within the
instrument and part numbers.

Figure 10-1 Reference Card Page 1.....coooiviiniiniiiiiiiiii e 10-3
Figure 10-2 Reference Card Page 2.....ccoiiiiiiiiiii it it e e e 10-4
Figure 10-3 Left Side VIieW ...ooiiiiiii e 10-5
Figure 10-4 Right Side VIieW . ..o e 10-6
Figure 10-5 Mounted Fan Assembly 619-003........c.cciiiiiiiiiiiiiienenne, 10-7
Figure 10-6 Top Panel Assembly 619-247 .....oieiiiiiiiiiiiiiii e 10-8
Figure 10-7 TC Oven Assembly 619-237 ..ot 10-9
Figure 10-8 Gas Conversion Manifold Assembly 619-223.................... 10-10
Figure 10-9 Oxygen Manifold Regulator Assembly 619-222 ................ 10-11
Figure 10-10 Oven Fan Assembly 619-240........ccccviiiiiiiiiiiiiiiieeene, 10-12
Figure 10-11 Incoming Gas Filter Assembly 621-116...........cccvvivennnnn. 10-13
Figure 10-12 Filter Door Assembly 619-280 ......ccooiiiiiiiiiiiiiiiieens 10-14
Figure 10-13 Secondary Oven Heater Assembly 619-080................... 10-15
Figure 10-14 Aliquot Dose Valve Assembly 619-675..........ccccviiiinnnns 10-16
Figure 10-15 AC Power Distribution Assembly 619-744 ...................... 10-17
Figure 10-16 Reduction Heater Assembly 619-362 .........ccccvvvvviinennnnn. 10-18
Figure 10-17 Slide Block Adapter Assembly 619-656............ccccevuenntns 10-19
Figure 10-18 Ballast Assembly with Valves...........c.ooiiiiiiiiiiiinns 10-20
Figure 10-19 Carousel Assembly 619-180.....ccccvvviiiiiiiiiiiiiiii i 10-21
Figure 10-20 IR Cell Detector Assembly ......ccoiviiiiiiiiiiiii e 10-22
Figure 10-21 IR Cell AssembIy ..oiiuiiii i e 10-23
Figure 10-22 Vacuum Assembly 619-380......ccciiiiiiiiiiiiiiiiiiiiei i, 10-24
Figure 10-23 TC Cell Assembly 619-941 .......ccoiiiiiiiiiiiieeeaees 10-25
Figure 10-24 Liquid Autosampler — Exploded View ..........cooivviiinnnnnnn. 10-26
Figure 10-25 Autosampler BaseAssembly.......ccooviiiiiiiiiiiiiiiens 10-27
Figure 10-26 Heater Bracket Assembly 619-698 .........ccoiiieiiiiiiiinnnsns 10-28
Figure 10-27 Micro Carousel Assembly 619-704.........cccoiviiiiiiiiinnnnn. 10-29
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Figure 10-28 Combustion Tube Cap 619-746......cccccciiiiiiiiiiiieiiinnnnnnn. 10-30

Figure 10-29 Furnace Manifold Assembly 619-724 .........cccociieviiennnn. 10-31
Figure 10-30 Ballast ASSEmMDbIY ....uoeiieiii e 10-32
Figure 10-31 Reduction Heater Panel 619-719........ccciiiiiiiiiiiiinnnnnnn. 10-33
Figure 10-32 Furnace Assembly 625-401-358 ......ccoiviiiiiiiiiiiiiiienens 10-34
Figure 10-33 Cell Oven Assembly Part 1 .......ccooiiiiiiiiiiiiiieeaens 10-35
Figure 10-34 Cell Oven Assembly Part 2 619-390 .........ccovvviiviiinennnnn. 10-36
Figure 10-35 Liquid Loading Head Assembly 619-662............cccevuennens 10-37
Figure 10-36 Loading Head Assembly 619-349 ........ccciiiiiiiiiiiiiinnnnnn. 10-38
Figure 10-37 Exploded VIiew # 1.t i 10-39
Figure 10-38 Exploded VIEW # 2....ciiiiiiiiiiiii e 10-40
Figure 10-39 Exploded VIiew # 3. i i e e 10-41
Figure 10-40 Exploded VIeW # 4. i i 10-42
Figure 10-41 Exploded VIieW # 5. 10-43
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Delivering the Right Results

TruSpec

Consumables & Spare Parts Reference Card

Note: Part numbers and standards’ values may change. Consult LECO for the latest information.

601-691 g
618-124. 190-7 TUBING 190-095 IS
FITTING SCREW (2REQ'D) 608-866 (1" REQ'D) scnsw\g &
773-913 772-269 TUBING (4 REQ'D) i 194-123
) O-RING (1" REQ'D) 619-708 i NUT
® (4 REQ'D)
E 193-031 |
WASHER |
’ ] 773661 (4 REQ'D) |
619-346, FITTING ,f,ﬁ,s,fé T 193-056
RETAINER (6 REQ'D) ! WASHER
cLIP 603-048 608-411 (8 REQ'D)
TUBING FITTING 772174
193-054. COUPLING (15" REQ'D) RELIEF
WASHER —_ 603047 VALVE
. 190-257 -
(2 REQD) TUBING
(15" REQ'D)
601-684.
775-611
O-RING PLUG 619-225
HEAT PUMP
190-724 601-387.
il ASSY.
COVER 601-854-010
774-425 SCREW R ADEP
£ > 601-383 ROD
O-RING (4REQ™D) BLOCK 610637 | (4 REQ'D)
S PYREX
/ 617136 > 601-691, INSULATION
o100 O-RING  ©01:384 7 & TUBING 602-605 TUBING
O-RING |Nsuf;er\|lg: F\  eREQD) FITTING
617-218 (2REQ'D)
190-867. PLUNGER 190-925 190-294. 619-297 778-288
SCRE! SEAL SCREW SCREW &~ vaLvESTEmM  RETAINER
(2 REQ'D) 61976 (4REQD) (2REQD) PLATE {41 776:017
- SPRING | i O-RING
WASHER PLONGER WASHER WAGNET |
(2 REQ'D) E 772-269
611-351-156 vf\:_l\s/gi,s?f (2REQ'D) D~ ORING | 778-424
m:/MALE JAW ASSY. : 9" (10REQD) SPACER
! 625-501-466
FEMALE JAW 601-039 778-287_
190-513 v g O-RING PISTON
SCREW (8 REQ'D) |__778-116
(2 REQ'D) _ O-RING
(& 190-053 601-943_—»(JNY, q
Do (2 REQ'D)
190-945. 4 619-162 SCREW (2 REQ'D) FITTING 778-120
SCREW 190-731 LANCE (8 REQ'D) GASKET
| )
SCREW SHIELD 619-396 | - (2REQ'D)
(2REQ'D) cap I 190-74 & 774-253 601-942 o443
617-441 } 2 REGD) - e, \"2 SLDE
SCREEN & (@ Ream) @REQD) LATCH
\‘,/ 190-728 > 190-624.
) SCREW scnsw\/%’
ootz | ‘ (4 REQ'D) 601934 ) i szars “REQD)
190423 \?O"_ ORNG | E I E | COUPLING ’@ : SPRING 619301 /
SCREW | ™ A
ez LY ! et L I - E 702:557 773661 = PROBE SWITCH
e ! 780-899 ilfE S oRiNe FITING et || %&501 - o19.634 " & ASSY.
LANCER | HONEYCOMB 1| | Il I/l 619395 @) | e BRACKET 3
780-831 COVER | CERAMIC Y ! 773-663. S (2 REQ'D)
O-RING >, : : [ } MOUNT FITTING D)
(2REQD) 1 A 633'23: | /773-523
i 1 FITTING
! f_?ﬁ?g . WOOL STRIPS | il
| TuBE 502-359 H ! ™~ ﬁ??%?ﬂé
. | ASSEMBLY 30cc H
Tance @) ! FURNACE REAGENT | +——616-138 193127
H MAGNESIUM OXIDE | 1 O-RING WASHER +— 608-866
! 75 > BEADS - (2 REQ'D) TUBING
! (= (1" REQ'D)
H 501-609
1 — 30cc
! FURNACE REAGENT 601-691
! TUBING
502-188 190-277 (1" REQ'D)
1
40cc ALUMINA S s TINFOIL CUP SCREW
614-961-110 OXIDE PELLETS SMALL 502-186-200 (4 REQD) -
616-147 bomous ™| MEDIUM 502382 ™ LARGE 502-397 T
LANCE TUBE CRUCIBLE 608-379
ASSEMBLY 2 QUARTZ ﬁf?%mé
s08-379 —_| WOOL STRIPS
2 QUARTZ
WOOL 619-065 &
STRIPS COMBUSTION 502-040
TUBE TIN CAPSULE 614-961-110 g
POROUS —
CRUCIBLE
FOR SOLIDS e16.145
779-433 778-321 REMOVABLE //'
SSTPIN EXTRACTOR b BLOCK 619-154 3
TOoOL 617-548 502167 REDUCTION
—— 617-605 .
(S=T" Reacent N CAPSULE POROUS géf,fg 601-442 TUBE
TUBE CRUCIBLE O-RING
169-002-622 :
LABEL g‘ﬂms-ws ﬁ.— 619-268 ™ 763265 FORLIQuIDS PRIt 504377
STANDOFF —|  REAGENT 1/2 INCH HEATER ASSY. | KNOB
TUBE GLASS g
wooL
763-265 O 765976 e 502-304 7.25"
112 INCH — O-RING copper -
GLASS —
ooy ] STICKS
| 502-174-HAZ
213 763-265 =
LECOSORB GLASS WOOL e19-154
617-374 2" -
THRUST 4—502174-HAZ |« REDUCTION 501-621
WASHER TUBE coppen\
617-373— ; LECOSORB 502310
THRUST (ZBEGID L 501-171-HAZ STEEL TURNINGS .
BEARING 113 wooL 25
501-171-HAZ ANHYDRONE o
T 113 502-049
ANHYDRONE 763-265 N-CATALYST 1.75”
1/2 INCH 601-390
763-2
e Guass )/ e i
GLASS .
wooL 775-306 . 772-520 501-621 1.00
SCREEN O-RING COPPER
190-423— TTT7 619-180-110 775-306 FILTER o‘r TURNINGS
SCREW \| 8! | SCREEN
(4 REQ'D) 1Y STACKABLE FILTER 519-2(;39
CAROUSEL ASSY. i H H PURGE
See reverse side for contact information TuBE
-
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GENERAL COMBUSTION SUPPLIES

SET-UP STANDARDS

502-188 Alumina Oxide Pellets 200 g bottle SOY FLOUR (250 grams)
501-171-HAZ Anhydrone 454 g (1 Ib.) bottle Part No. % C %H % N % S
502-189 Copper Sticks 100 g ampule 501-561 — — 8.0-10.0 —
502-304 Copper Sticks 100 g bottle CORN FLOUR (250 grams)
502-304-500 Copper Sticks 500 g bottle Part No. % C % H % N % S
501-621 Copper Turnings 200 g bottle 501-563 — — 0.8-1.6 —
501-609 Furnace Reagent (Calcium Oxide/Kaolin) ORCHARD LEAVES (20 grams)
501-081 Glass Wool 454 g (1 Ib.) box Part No. % C % H % N % S
763-265 Glass Wool 227 g (0.5 Ib.) package 502-055 44.0-52.0 5.7-6.5 2.0-2.8 0.15-0.25
501-077 Iron Chip 908 g (2 Ib.) bottle SOIL (65 grams)
502-174-HAZ Lecosorb 500 g bottle Part No. % C % H % N % S
502-359 Magnesium Oxide Beads 200 g 502-062 0.75-1.25 * * *
502-049 N-Catalyst 50 g bottle 502-308 2.50-3.50 — * *
608-379 Quartz Wool Strips 10/pk 502-309 10.0-14.0 — * *
502-310 Steel Wool 454 g (1 Ib.) TOBACCO LEAVES (20 grams)
Part No. % C % H % N % S
CAPSULES AND CRUCIBLES 502-082 35.0-47.0  4.0-70 2.0-40 0.3-0.8
502-338 Gel Capsule, Small 400/pkg EDTA (50 grams)
502-382 Gel Capsule, Medium 400/pkg Part No. % C %H %N %S
g?i-gé? ﬁg' CPapsulebLargg 40f0/I0k9|,OI Jo/o 502-092 40.80-41.20 5.46-5.54 9.52-9.60 —
- - orous Crucibles T1or solids PK (use only with 614-962 lance)
617-605 P_orous Crucibles for liquids 10/pk Egﬁ\lgso gramsz/o c %H %N %S
gg;'gig EE gggzﬂ:gz 138@2&:2 502-092-250 40.80-41.20 5.46-554 9.52-9.60  —
502-040-100 Tin Capsules 1000/bottle g:x(;’\l'NE (50 grams) . . .
- o. % C % H % N % S
502-167 Tin Capsules, Large 100/bottle 502-211 3200 6.67 18.66 -
502-186-200 Tin Foil Cups, Small 100/bottle CORN GLUTEN (50
502-186-100 Tin Foil Cups, Small 1000/bottle (50 grams)
. . Part No. % C % H %N % S
502-397 Tin Foil Cups, Large 100/bottle
502-397-400 Tin Foil Cups, Large 400/bottle 502-272 51.0-53.0 7.0-75 11.0-12.0 0.75-1.0
’ ALFALFA (50 grams)
OPERATION ACCESSORIES Part No. % C % H % N % S
502-005 Brush 604-373 Sample Cup Holder, 502-273 45.0-47.0 55-6.5 25-5.0 0.25-0.35
601-981 Wire Brush Small WHEAT FLOUR (50 grams)
616-152 Crucible Extractor Tool ~ 601-490-110 Sample Foiler Kit Part No. % C % H % N % S
775-306 Secondary Filter, 778-405 10-Sample Storage 502-274 44.0-46.0 6.0-7.0 2.5-3.5 0.15-0.25
10 micron Block RYE FLOUR (50 grams)
775-307 Filter Tool, Thumbscrew 501-614 Spatula Part No. % C %H %N %S
502-023 Funnel Quick Disc 619-180-110 f’\tsi%ﬁg:i Carousel  502.275 435455  6.0-7.0 1.5-25 0.10-0.20
778-321 Lance Extraction Tool
502-213 Leak Detection Solution ~202-007 Tube Cleaner S;A,I mEAL (50 gr;,mg) %H %N %S
601-470-110 Liquid Injector Kit, ~ 502-028 Tweezers 502-276 450-47.0  6.0-7.0 2.5-35 0.15-0.25
Manual 604-378 Tweezers, Curved BARLEY (50 grams)
603-350 Tool O-ring Installation ~ 901-241 Vacuum Grease Part No 9 % C % H % N %S
762515 Tool O-ring Removal ~ 619-380 Vacuum Cleaner 502277  450-470  60-7.0 1.0-3.0 0.10-0.20
616-504 Particle Filter Attachment Assembly o o R
619-377 Bypass Plate RICE FLOUR (50 grams)
604-398 E:rrggle Cup Holder, Part No. % C %H %N %S
502-278 43.0-45.0 6.0-7.0 1.0-3.0 0.10-0.20
COMBUSTION TUBES AND GLASSWARE SUCROSE (50 grams)
601-390 Glass Filter Tube (wide mouth top, small bottom) Part No. % C % H %N %S
requires one (1) 765-976 Top O-ring and one (1) 501-441 42.10 6.48 - -
772-520 Bottom O-ring for sealing REFERENCE MATERIALS
771-030 Glass Filter Tube (small mouth top and bottom) COAL PROX-PLUS (50 grams)
requires 772-520 O-rings for sealing Part No. Desc. % C °% H %N
775-601 Reagent Tube, requires 772-520 O-rings for sealing 502-442 Low 75.3 4.9 1.1
601-437 Reduction Tube, requires 601-442 O-rings for sealing 502-443 Medium 69.4 5.1 1.1
780-899 Honeycomb Ceramic Stop 502-444 High 78.7 5.4 1.48
619-065 Combustion Tube COKE PROX-PLUS (50 grams)
617-441 Screen Filter Part No. Desc. %C  %H %N
502-450 Quartz Filter 502-452  Prox Plus 93.3  3.94 1.43
*Values vary—contact LECO for current levels.
NOTE:  Part numbers and standards’ values may change.
Consult LECO for latest information.
United States: represented by: Other Countries:

Ph: 1-800-292-6141
Fax: 269-982-8977
Canada:

Ph: 1-800-268-0215
Fax: 905-564-6582

Form No. 203-104-043 Rev. 4

LECO is a registered trademark of LECO Corporation

Ph: 269-983-5531
Fax: 269-983-3850

© 2010 LECO Corporation
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614-724
TOP CABINET
FAN

619-239
FAN
i ™ 666-514X
: DUAL HEATER
SV11 CARD
619-216 B _— 601-163
BALLAST ALIQUOT
ASSEMBLY DOSE
WITH VALVES LOOP
___— 619-084
| ALIQUOT
619-221 DOSE
BALLAST VALVE
OVEN
HEATERS
617-130
BALLAST
OVEN 619-363
BLOWER REDUCTION
HEATER
PANEL
PINCH
VALVE 1
619-003
BOTTOM CABINET
FAN
Figure 10-3
Left Side View
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703-049
OXYGEN PRESSURE
REGULATOR

666-575X
PNEUMATIC
CONTROL CARD

619-237 .

TCCELLOVEN &

ASSEMBLY
619-340

TC CELL x

ASSEMBLY

617-030 ——
FLOW CONTROLLER

____,__—--"" e
IR CELL =
ASSEMBLY* —

PINCH VALVE
ASSEMBLY P7

666-514X
DUAL HEATER
CARD

666-512X
ECLIPSE
DISTRIBUTION CARD

“THE NUMBER AND TYPE OF

IR CELLS WILL VARY DEPENDING ON
THE INSTRUMENT MODEL. REFER TO
THE ILLUSTRATION SECTION OF THIS
MANUAL FOR PART NUMBERS)

Figure 10-4
Right Side View

| _619-040

FURNACE MANIFOLD
ASSEMBLY

| 619-249

CELL OVEN
FAN

619-215
CIRCUIT BREAKER
cB1

610-052
FL1 LINE
FILTER

666-523X
COMPUTER
INTERFACE CARD
619-288

24VDC

POWER SUPPLY
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615-583
FAN GUARD
(2 REQ'D)

-~ \
a4 [T 190-666
‘ SCREW
& r / / 4 (4 REQ'D)
s /" /"'/7 il
) NI / 6‘

%%zzzzl@
%%Uzzz@
614-724 619-004
ASSY FAN BRACKET
1LS-00309-000
Figure 10-5

Mounted Fan Assembly 619-003
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—611-309

193054

WASHER \

4REQD \}'
T

194055/

Y INSULATION

611-310
ASSY TOP PANEL

— 191008

\—s07.007

WASHER
——B14-724 :
ASSY FAN 4REQD
615-583
FAN GUARD
ILS-00311-D
Figure 10-6

Top Panel Assembly 619-247
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190-227

666-310X120 SCREW

ASSY CARD

617-130
ASSY BLOWER

666-534X
ASSY CARD

608-392
STANDOFF

782-327
STANDOFF
(3 REQ'D)

617-169
ASSY MTG
PLATE

515-152
GROMMET
(2 REQ'D)
619-221

ASSY HEATER

(2 REQ'D)

190-002
SCREW
(4 REQ'D)

ILS-00312-B

Figure 10-7
TC Oven Assembly 619-237
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619-145
BYPASS TUBE

617-484
FITTING
(2 REQ'D)

TN

617-485
FITTING
- (2 REQ’D)
617-494 =
RESTRICTOR
HOUS ING S
- 772-520
0-RING

780-767
RESTRICTOR \

IjiCROE
N

619-153
772-269 MAN1FOLD
(2 REQ'D)
618-119
190852 VALVE
(2 REQ'D)
1LS-00313-000

Figure 10-8
Gas Conversion Manifold Assembly 619-223
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703-049
REGULATOR

o 772-269
619-072 ‘ (2 REQ'D)
MANIFOLD
REGULATOR
o
617-581 '
PLUG (2 REQ'D)

1LS-00317-000

Figure 10-9
Oxygen Manifold Regulator Assembly 619-222
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190-564
SCREW
(4 REQ'D)

AIRFLOW

619-250
BRACKET
, 609-398
@// ASSY FAN
&
605-826
GUARD
193-055
WASHER
194-056 (4 REQ'D)
NUT
(4 REQ'D)
ILS-00417-000
Figure 10-10

Oven Fan Assembly 619-240
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775-333
FTG ADPTR

773-939

FTGNUT
773-940
FTG FRL

773-941
FTGFRL

660-010-135
ASSY BULKHEAD FTG

611-803
FILTER IN-LINE

607-509
FTG

FTG SLEEVE
3REQD

e
3REQD FTG ADPTR
589-185
FTG UNION
778-399
FTG ADPTR

ILS-00319-C

Figure 10-11
Incoming Gas Filter Assembly 621-116
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619-020

WINDOW 190-354
SCREW
194-056 (4 REQ'D)
NUT

607-340
MAGNET CATCH

611-312
INSULATION
TOP

) 619-285
p FRICTION
o HINGE
o 611-315
Y ASSY DOOR
v HINGED
611-314
INSULAT ION
SIDE
(2 REQ'D)
611-313
INSULAT ION
FRONT
611-311
INSULAT 10N
BOTTOM
619-279
ASSY BRACKET
1LS-00320-004

Figure 10-12
Filter Door Assembly 619-280
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619-085
ASSY HEATER

(PLACE (1) HEATER

ON 619-082 AND

(1) HEATER ON 619-081)

190-279

SCREW
(6 REQ'D)
619-082

PLATE MTG
HTR SEC UPPER

s

618-083
ASSY BLOWER
OVEN

619-081
ASSY PLATE MTG
HTR SEC LOWER

515-152
GROMMET
(2 REQ'D
1" SHOWN)

767-198
TIE ANCHOR
(2 REQ'D)

| ~= 619-079
8 ASSY PLATE
HEATER SEC

190-002
SCREW
(4 REQ'D)

1LS-00322-000

Figure 10-13
Secondary Oven Heater Assembly 619-080
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190-294
619-297

SCREW
(2 REQ'D) VALVE STEM
616-567-106
VALVE ASSY 193-127 772-269
o 95
601939 (10 REQ'D)
0-RING
(8 REQ'D)
619-676
BLOCK
601-943
FITTING Jeld
(8 REQ'D) , Doy 8 g
= /6 : 20
o 601-942
190-742 ////l\/ﬁﬁtl A g0t
SCREW & %
(2 REQ'D) - =
619-716
MANIFOLD
601-934
COUPLING 02-672 iz
773-661
FTG
773-663 601-938
FTG CLAMP
601-933 o < 778-523
CYL INDER \% | FT6
AN |
ﬁ%} \
601-932 é) 193127
WASHER
BRACKET (2 REQ'D)
190-036
SCREW
(2 REQ'D)
1LS-00420-000

Figure 10-14
Aliquot Dose Valve Assembly 619-675

Illustrations
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615-574

193-054

610-052 CONNECTOR 190-279 — ?QSEES »
FILTER SCREW .
194-109 (2 REQ'D) 190-227
194_33? (2 REQNS; SCREW
' 193-055 .
(2 REQ'D) WASHER (8 REQD)
(4 REQ'D)
666-310X210
ASSY CARD
DAUGHTER 782-369
SCREWLOCK KIT
194-171 (2 REQ'D)
NUT
666-573X
191-007
ASSY CARD 1010
619-783 (2 REQ'D)
STANDOFF
619-001

193-008
WASHER
(4 REQ'D)

190-277
SCREW

(4 REQ'D)
PART OF

619-782
ASSY HARNESS

ASSY VARISTOR

619-745
ASSY BRACKET

666-512X
ASSY CARD

193-006
WASHER

(6 REQ*D) 619-288 _
POWER SUPPLY _J;D %?E Aﬁ%HOR
585-255
BUMPER
ORIGINAL
ILS-00315-003
Figure 10-15

AC Power Distribution Assembly 619-744

Illustrations TruSpec CHN/CHNS
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780-907
CAP

772-730
INSULATOR N =
BOTTOM '

D 619-361
S ASSY HEATER
/////’— REDUCTION FURN

N
-

782-042
INSULATOR )
TOP

¢ 190-229
SCREW
515-152
GROMMET

(3 REQ'D)

359
ASSY ENCLOSURE

ILS-00325-001

Figure 10-16
Reduction Heater Assembly 619-362
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190-279
SCREW _ﬂ\\\§§?
193-030
SPLIT WASHER
193-080
WASHER _“\\\\<;;)
=

619-658
BRACKET

\ 618-452

619-354
) BLOCK

§§:§§%k\\\\——619-184

SPRING

619-657
BLOCK

Figure 10-17
Slide Block Adapter Assembly 619-656

EXTENSION

190-495
SCREW

(USE 769-459
LOCTITE ON
THREADS )

190-890
SCREW

1LS-00310-002

Illustrations
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190-277
SCREW
2REQD

611-321
BRACKET MTG
BALLAST

611-336
INSULATION BRACKET BALLAST

193-055
WASHER
2REQD

*774-253
O-RING 106 619-651
4 REQD ASSY BALLAST
4,5 CHN
619-639
MANIFOLD TEE BALLAST
625-601-196
ASSY PINCH
VALVE CHN/S
619-423
CLAMP HOSE
3REQD
619-643
MANIFOLD ELBOW
191-020
SCREW THUMB 601-691
TUBING FLEX
(3"REQD)
ILS-00349-D
Figure 10-18

Ballast Assembly with Valves
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169-002-621
LABEL

619-295

619-286
PLUNGER BALL HUB CAROUSEL

779-433
PIN SST
169-002-622

LABEL

619-198
STANDOFF

619-179
PLATE CAROUSEL

617-374
WASHER THRUST
(2 REQ'D)

617-373
BEARING THRUST

619-175
PLATE

190-423
SCREW
(4 REQ'D)

ILS-00336-000

Figure 10-19
Carousel Assembly 619-180
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ASSY DETECTOR IR |  TYPE AT SONE PCB “ASSY CONE DETECTOR®
618-317 C0s 618-315 666-240 SEE CHART
618-318 co 618-316 666-240
618-319 S0s 618-313 666-240
618-320 H0 618-314 666-240
619-603 S0z 618-313 666-553

619-897
HANDLE DETECTOR
SUPPORT

SEE CHART
PCB DETECTOR

617-081
INSULATION

190-765
SCREW
2-REQ'D

ILS—00089-F

Figure 10-20
IR Cell Detector Assembly
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NOTE :
NOT USED ON 618-741 ASSY

*

(SEE "DETAIL’ FOR 618-741)
* TUBE”

*g
ASS’
D

618-824
SLEEVE

'CELL BODY"'
SEE CHART

SEE

18-323
Y HOUSING
ETECTOR

*

CHART

621-360
ASS'Y EMITTER

617-909
MOUNT

660-011-203
O-RING

617-059
GASKET EMI

769-310

0-RING

N 2-REQ'D
617-452
ASS’Y HOUSING EMITTER

'ASS’'Y CARD’
SEE CHART

g\ 190-487

IR Cell Assembly

603-493
0-RING SCREW
ASS'Y DETECTOR IR
SEE CHART
617-060 (
SCREW THUMB 618-320 — |
i ASSY HOUS ING
4-REQ'D %ELL)
REF <
o/ — 190-487
666-258 ¥ screy
(REF)
ther) ™ DETAIL
ASS’Y CELL |ASS*Y CONE ASS'Y | CELL| CELL
PN DETECTOR  CELL BODY TUBE ' “Sion  TYPE LENGTH INSTRUMENT
617-002 | 618-320  618-307  617-807|666-260 Hy0  6.00*  RH600, ROHG00, TCH600,
TRUSPEC CHN
618-841 | 618-317  618-839 | 617-806 666-259 C02 | 2.75°  RH600, ROH600, TCHG00,
RO600, TC400, TC500, TC600,
TRUSPEC CN, TRUSPEC CHN
618-842 | 618-318 | 618-839  617-806 666-259 CO | 2.75° ROH600, TCH600, RO400,
R0500, RO600, TC600
618-741 | 618-317 | 618-322 | -— | 666-258 C02  .725° (CS600, CSHS600, C600,
TRUSPEC CN, TRUSPEC N
1LS-00071-8
Figure 10-21

Illustrations
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o \C

Esi] INNER
619-380-010 <i:::::_,,//////
VACUUM ASSY-_\\\

(6
619-381 191-011 —~///}
ASSY BASE SET SCREW
VACUWM 4)////// (3 REQ'D
2 SHOWN
| —

619-385

CONNECTOR 190-850
SET SCREW
(2 REQ'D)

619-383
CONNECTOR
OUTER

[

619-384
NOZZLE VACUUM
TUBE

ILS-00340-000

Figure 10-22
Vacuum Assembly 619-380

10-24 TruSpec CHN/CHNS Illustrations



619-317
INSULATION

193-006
WASHER
(4-REQ'D)

625-510-512
ASSY WIRE GND

g__.——————————-194—116
NUT

3 604-139

190-160 _
619-309 _—\\\\~? A

STANDOFF

666-382X
ASSY CARD
TC CONTROL

190-724
SCREW

(2 REQ'D) 193-055
(4 MASHER 193-008
' - 666-310x120
7 ASSY CARD  WASHER

190-731
SCREW
(2 REQ'D)

760-226
O0-RING

617-020
INSULATION

618-867

617-136
0-RING
ek s
D BT | FLOWMETER
617-138
£1 PAIR) ; RN STe
DISCARD EXCESS PARTS) ~ e (2 REG"D)
619-868 A ORIe | o 604-817
ASSY BLOCK 4 ,9// FLOWMETER

190-561 ’ >
o L iy 618-868
(2 REQDY \*%;:‘% g g@,/ HOUSING_"BOTTOM*
e O & FLOWMETER

619-870 !
INSULAT ION - 607-623
617-137 N 0-RING
0-RING 617-013 |23 @, 616-567-106
0-RING . SOLENOID VALVE
(2 REQ'D) 780-767 ———— . (3 REQ'D)

RESTRICTOR

50CC
617-026

STANDOFF

625-510-177
ASSY BLOCK

617-833
ASSY HARNESS

190-001 ——_ -

SCREW MANIFOLD
601-886 619-338
SCREW CAPTIVE BLOCK PURGE
666-346X
619-861
ASSY CARD -
FLON CONTROL 782,167 ASSY TRANSDUCER PRESSURE

ILS-00328-N

Figure 10-23
TC Cell Assembly 619-941
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619-667
GUARD

169-001-820
LABEL

619-666

ASSY BRACE
190-998

SCREW
190-902
SCREW
(2 REQ'D)
193053 \Z%ﬁégs
(2 REQ'D) R D)

620-766 —~/*//’%
FITTING 2]
804-021
718-188
SCREW
ey
FLASK
619-672 618[233 (8 REQ'D)
ASSY PLATFORM (3 REG'D)
11.5-00396-B

Figure 10-24
Liquid Autosampler — Exploded View
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293-004

WASHER
(6 REQ'D)
s
190-724
(6 REQ'D) SCREW
(4 REQ'D)
193-030
LOCK WASHER
(4 REQ'D) 193-119
WASHER
193-108 : (4 REQD)
WASHER g
®
o 619-669
» CLAWP

&
(2 REQ'D)

L\

194-173
NUT
(2 REQ'D)

619-671
ASSY PLATFORM
801-491
/ o FoOT
194-055
NUT
(6 REQ’'D/4 SHOWN) 619-663
STANDOFF
619-668
TRANSFER BALL
(3 REQ'D/2 SHOWN)
1LS-00397-000

Figure 10-25
Autosampler BaseAssembly
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619-689
INSULATION

619-691
INSULATION

619-686
BLOCK

619-710
MANIFOLD

615-828

190-728
SCREW
(2REQD)

-

604-496
TUBING
(9"REQ'D)

619-688
INSULATION

NOTE: Used in TruSpec Micro only.

Figure 10-26

£19-690
INSULATION

619-709
MANIFOLD

FTG FRL 4
# /
/

619-468
FTG NUT
(2REQ'D)

660-010-130
THERMOCOUPLE

190-898
SCREW
(2REQD)

190-742
SCREW
(3 REQ'D)

619-721
e HEATING ELEMENT

772-520
0-RING

619-692
INSULATION

619-681
MANIFOLD LWR

ILS-00418-C

Heater Bracket Assembly 619-698

10-28
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621-518
HUB CAROUSEL

169-002-621
/" LABEL
e 169-002-622
LABEL

617-369
PLUNGER
779-433
PIN 619-198
STANDOFF
619-353
PLATE CAROUSEL
| 617-374
gusim WASHER THRUST
i 2 (REQ'D)
617-373 |
BEARING THRUST Sl
S e
. 619-703
L PLATE MICRO
=8
8l
f 8
190-423
SCREW
(4 REQ'D)
1LS-00419-000

NOTE: Used in TruSpec Micro only.

Figure 10-27
Micro Carousel Assembly 619-704
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619-730
FITTING ELBOW

619-775
CAP
- 608-089
ORING O-RING

1LS-00480-000
NOTE: Used in TruSpec Micro only.

Figure 10-28
Combustion Tube Cap 619-746
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190-730

~ SCREW 619-041
618-867 (2 REQ'D) PLATE TOP
619-063
760-226 TRANSDUCER
O-RING 617-138
0-RING
(2 REQ'D)
773-913
0-RING
619-042 ;82&224
619-039 il
MANIFOLD FURN 666-346X
FLOWMETER 619-723 CARD
607-623 VALVE

603-910
0-RING

0-RING

732§?ﬁg (2 REQ'D)
(4 REQ'D)
TRANSUCER
775-349
604-154 RESTRICTOR (2 REQ'D)
FITTING PART OF

619-043

617-581 193-052
PLUG WASHER
(5 REQD)
% / N
772-269 ! & g
(8 REQ'D) 778-252
g RESTRICTOR
™ 617-138
)@ i 0-RING
Wy 48 !
4 C?" ~8.. (ON METAL SIDE
£ g "y OF SENSOR)
g (2 REQ'D)
774-464
190-852 RESTRICTOR
(12 REQ'D) ) Q 1200 619-038
A, , MANIFOLD FURN
@§g%§;y 7 (2 REQ‘D) RESTRICTOR
@2§€;§9 / 618-119
5 SOLENOID
VALVE
(4 REQ'D)

Figure 10-29
Furnace Manifold Assembly 619-724

Illustrations
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778-424
SPACER

776-017 SCREW
0-RING (4 REQ'D)
601-854-010 778-120
ROD THD p GASKET 608443
(2 REQ'D) LATCH SLIDE

772-174
VALVE RELIEF

193-056
WASHER
(8 REQ'D)
194-123
NUT
(4 REQ'D) )

g
/® S
/
@ﬁﬁ\\\\\\\h_
190-095 193-031
s g
(4 REQ'D) ( )

616-583

i e
619-645 .
ASSY BASE (2 REQ'D)
BALLAST
it
o 619-301
(2 REQ'D) PROBE

778-287
778-107 PISTON
MAGNET

778-288
PLATE RETAINER

619-637
TUBING PYREX

619-635
ASSY TOP
BALLAST

608-411
FITTING

Figure 10-30
Ballast Assembly
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6§19-360
INSULATOR

193-055 o
WASHER

(4 REQ'D)

193-008

WASHER

(4 REQ'D)

190-279
SCREW

(4 REQ'D)
618-717
BRACKET

619-718
BRACKET

618-358
ASSY PANEL

294-004
NUT

190-895 /

SCREW
194-056
NUT

773-083 —/D

TUBE
775-333
FITTING

Illustrations

192-008
SCREW
(2 REQ'D)

619-142 J19-007

169-001-732
LABEL

. 190-354
SCREW
(4 REQ'D)
g N
/\
e
608-218
- : GUARD CATALYST
- HEATER
/\ 619-362

ASSY CATALYST
HEATER

608-278
BLOCK PIVOT

BLOCK LOWER [(ygw%og[l)r)q
193-010 PIVAT
WASHER
(2 REQ*D)

Figure 10-31

Reduction Heater Panel 619-719

ORIGINAL

ILS-00328-004

TruSpec CHN/CHNS
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169-001-732
LABEL

619-138
INSULATION

190-009 2
THUMBSCREW ¢ &

619-056
ASSY PLATE
BOTTOM

619-147 193.030 — e

BRACKET WASHER e
190-278 B T
SCREW\ &
|

193-119 =
WASHER

(6 REQD) .

190-867 R
SCREW VA
(13 REQ'D) !

619-062
ASSY BRACKET

T73-477
COVER

190-279
SCREW
(2REQ'D)

773-476
LABEL

660-010-130
ASSY THERMOCOUPLE
(4REQD)

773-475
619-064 619-137 TERMINAL BLOCK .
169-001-732
BRACKET FURNACE INSULATION LABEL
ADJUST
169-001-731
619-065 619-059 616-138
U TUBE HOUSING O-RING

(2 REQ'D)

¢ 619-395
- & MOUNT

190-812
SCREW

190-730
SCREW
(4 REQ'D)

7 617-441
619-166 SCREEN
e FURNACE
N SECONDARY 619-396
\ CAP
13
619-562 PN 190-053
FURNACE ) SCREW
PRIMARY 2 (2 REQ'D)
\ ; - 608-402
5 / FITTING
5 7/ 4 (2 REQ'D)
615-784 :
ASSY FAN !
| ; 619-302
¢ ! BASE
]
767-198 i
TIE MOUNT : 190-730
| SCREW
. N (4REQD)
619-248 619-163 @ I S
ASSY BRACKET STANDOFF - 601-505
; FURNACE DUCT (4REQ'D) ~ O-RING
. _ ( / (3REQD)
W qu 7 -
- 3 REQ'D y A CAP VALVE
(9 REQD) (3 REQD) \
B,
619-139 ; ~a
BLOCK 805-079
616-103 625-511-149 BEARING
INSULATOR ASSY 19613 — - 617-212 (2 REQ'D)
2 REQD PLATE TOP SET SCREW i SPRING
//,,_J (2 REQD)
190-724
SCREW 619-140
(2 REQ'D) 190-945 pLATELOcK  ILS-00330-H
SCREW 619-230
ASSY HARNESS

Figure 10-32
Furnace Assembly 625-401-358
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Illustrations

&
190-160
SCREW
(2 REQD)
b
/d/
190-277

SCREW
(4 REQ'D)
190-701

SCREW
(3REQD)

519-291 / !
PLATE TC MANIFOLD INSULATION 617136/
O-RING
£19-290

f.
MANIFOLD INTERFACE CELL TC PLT

617083/
O-RING

(6 REQD)

611-332
ASSY ENCLOSURE

619287

193-055
f WASHER
(6 REQ'D)
——611-351-224
ASSY HEATER / INSULATION SIDE INNER QVEN
/ (2REQD)

——B17-030
/' ASSY FLOW
/ CONTROLLER

.

owr

190-27
7" SCREW

v

=
™

619-250
611-329

BRACKET FAN SEC OVEN
INSULATION 190-278
SCREW
(2REQD)

190-624

SCREW

(9REQD) 666-381X

ASSY CARD
625-349
BASE MOUNTING
CELLIR
e, ~
/ -
! N £
/ 619356
/ ASSY FAN
o11328 | / .
INSULATION ,-’f Tl 617-923
/ SHEET ISOLATION
619-077__/ BASE CELL IR
ASSY SHELF TC PLT 193-004
WASHER

(3 REQD)

666-310X140 - /
ASSY CARD

ILS-00715- P

Figure 10-33
Cell Oven Assembly Part 1
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619-075
ASSY PLATE BACK MTG OVEN

193055
WASHER

v 190-279

8 REQD 190-815

( ) SCREW THUMB SCREW |

621-116

ASSY INCOMING 190-281
GAS FILTER SCREW §33-101-471
(4 REQD) ASSY PINCH VALVE
190-277
SCREW
—— 193030
619-076
ASSY PLATE TOP OVEN MTG PLT WASHER LOCK
625-601-228
619266
TUBE 02 OUT TO FURN MANF IN BRACKET PV7 MTG
611-330

619-724 INSULATION BOTTOM QVEN
ASSY FLOW
MANIFOLD

190-749 —
SCREW
(2REQD)

611-323
INSULATION SIDE LEFT QVEN

537-103
TUBING
(8" REQ'D)

_—611-324
INSULATION TOP QVEN

163-021
INSERT
(2 REQD)
611-331
INSULATION BACK QVEN

619-265
TUBE HE FIL QUT TO HEL IN REG

611-364
ASSY MANIFOLD
611-325
INSULATION FLANGE BOTTOM QVEN

611327
INSULATION SIDE FLANGE OVEN

——190-281
f FITTING / | \ SCREW
190-329 / / | (5REQD) 611-326
SCREW . INSULATION FLANGE BACK OVEN
| 617-485 L 190.947
(2REQD) 190-867 FERRULE ASSY SCREW \
o 619222 ILS-00715 - P
(2REQD) ASSY REGULATOR MANIFOLD

Figure 10-34
Cell Oven Assembly Part 2 619-390

Illustrations
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619-627
SHIELD

) — 625-501-466

7
‘;\lt;:?///F_ JAW FEMALE
o

611-351-156

xv//r_ ASSY JAW MALE
&2

619-633 9
BLOCK _“\\\\\\\\5/ -
.

619-976
PLUNGER

803-976
PIN

771-407
O0-RING

I~
5

~ 601-505

&) 0-RING
=& 2-REQ’D
~ s
/ 617-218
SEAL PLUNGER

&
— I =
SN 2
S //
A S~
, e

ég/// ,/

619-173
BLOCK

617-434

. ASSY SOLENOID
®\
190-724

SCREW

169-001-820
LABEL

619-661 %

ASSY CAP P
/ !
N

604-488 ——//////igi‘[\ 7

0-RING

190-867
SCREW
(2 REQ'D)

193-119
WASHER &
(2 REQ'D) it

619-161
BLOCK

190-513

/\
N
JIAN
/[l
\
a€<};\

190-668

SCREW
(2 REQ'D)
E 193-225
WASHER
(2 REQ'D)
169-001-732
LABEL
@) (2 REQ'D)
7S
N
801-076

////’//’_ DUCKBILL
619-631
r,,,,,,,,,,,—f””""__ PLATE

783-564
SCREW
(3 REQ'D)

619-140

PLATE
- 619-231

FLTI;;;/”’//////////—_ ASSY HARNESS

190-945
SCREW

Figure 10-35

Liquid Loading Head Assembly 619-662
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ILS-00395-C
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10-38

AND WINDOW

618-124 603-051
FITTING TUBING
619-346 619-345 (11" REQ'D) 190-706
RETAINER INSERT q//r_ SCREW
CLIP RETAINER 772-269 -~ «f (2 REQ'D) _— g19-348
0-RING / \ | AIR CYLINDER
o ,
: P 773-661
(2 REQ'D) W FITTING
( N AN (6 REQ'D)
O e ) 603-048
193-054 5. / ~ -
WASHER T 619-347 T TUBING
619-656 (2 REQ'D) COUPLING || (15 REQ'D)
ASSY ADAPTER /)
619-236 7 603-047
ASSEL?B?ﬁE 619-173 I?ElNgEQ'D)
KEEPER BLOCK
601-684
- . 775-611
0-RING — s
617-198 e / C e )
ASSY PISTON 7 / O

4

- 190-724
éa,r’////F_ SCREW

774-425 ) 4%;i;\\\\\s\\__
619-235 0-RING [Cae e 617-434
BLOCK e ;’*7\\~\\\\\\\\\\\\\_fsSY SOLENOID
169-001-820 , “g,gl\\\\\\\\__ 617-136
LABEL PINCH " 601-505 O-RING
'/ 0-RING
2 REQ'D
. 617-218
190 86/ T71-407 SEAL PLUNGER
(2 REQ'D) 24
193-119 2 617-221 \— 619-976
WASHER /| SPRING  PLUNGER
(2 REQ'D) G 7 ‘*~\\—\-\\\~\\\\\\\\~\\__
619-231 S R
A 611-351-156 619-155
ASSY HARNESS _‘\\‘\\\\\““‘-\\\‘7$¥*_gﬁ, / ASSY JAW MALE LOAD HEAD
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Figure 10-36
Loading Head Assembly 619-349
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630-110-020
ASSY TRUSPEC COMMON SUB

,——630-110-071 PACK COMPONENT TRUSPEC
630-210-070 PACK COMPONENT TRUSPEC MICRO

630-110-010 ASSY TRUSPEC CN UNIQUE
630-120-010 ASSY TRUSPEC N UNIQUE
630-130-010 ASSY TRUSPEC CHN UNIQUE
630-140-010 ASSY TRUSPEC CHNS UNIQUE
630-150-010 ASSY TRUSPEC CNS UNIQUE
630-160-010 ASSY TRUSPEC NS UNIQUE
630-210-010 ASSY TRUSPEC CHN MICRO UNIQUE
630-220-010 ASSY TRUSPEC CHNS MICRO UNIQUE

ILS-00642-A

Figure 10-37
Exploded View # 1
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Figure 10-38
Exploded View # 2

630-110-020 ASSY TRUSPEC COMMON SUB SHEET 1

ITEMNO. | PART NUMBER DESCRIPTION QUANTITY
1 169-001-730 LABEL ID CE 1
2 169-002-499 LABEL ID C-TICK 1
3 516-011 CAP PRTV C .610/.695 PLE L/T 1
4 606-259 ASSY PAD LEVELING SLIDE 2
5 611-340 ASSY PANEL BACK TRUSPEC P/PNT 1
6 611-341 ASSY WALL l?’(/)gy\lETR OVEN SEC 1
7 611-996 FTG ADPTR TZ .187T - 1/4-28 2
8 614-704 FILTER AIR 6.00 x 7.00 x .47 1
9 617-485 FERRULE W/TSESFTZIE(ECKRING 12T 14
10 617-565 PIN MOUNTING IR SST 2
11 617-570 INSULATION COVER IR CELL 1
12 619-003 ASSY FAN MOUNTED 1
13 619-005 CASTING BASI\AEAE:T-lONT ENCLOS 1
14 619-044 FTG NUT RND .25T PK 1/2-20 BLK 1
15 619-045 FTG FRL EFTE .25T 1
16 619-070 COVER ENCL OVEN FRONT 1
17 619-151 BOX SHADOW CB 12 AMP 1
18 619-205 TUBE SEC REA OUT/BOT-FC | 1
19 619-206 TUBE INC/SCR TOP - HE REG 1
20 619-207 TUBE TC#6 MAN TO FC BOT 1
21 619-210 TUBE HE REG IN TO TC #4 MAN 1
29 619-211 TUBE HE OUT ’I\Rﬂiﬁ BLOCK - TC#5 1
23 619-243 FTG EL 90 8S .12T-12T 1
24 619-246 ASSY MANIFOLD EXHAUST 1
25 619-339 ASSY COVER CELL TC TRUSPEC 1
26 619-620 TUBE TC#7 TO SCR OUT BOT 1
27 619-685 ASSY PANEL INNER FRONT 1
28 619-744 ASSY POWER SUPPLY DISTR AC 1
29 619-941 ASSY MODULE CELL TC TRUSPEC 1
30 621-430 Support Corner Frame TC 2
31 660-010-146 ASSY BASE TRU-SPEC 1
32 666-310X120 | ASSY CARD PGM Ni SERVER SGL B 2
33 666-514X ASSY CARD SM ECL DUAL HTR V0 1
34 666-514X140 ASSY CARD SM ECL DUAL HTR V4 1
35 780-970 FOOT LEVELING .375-16X .625 2
36 789-320 CIRCUIT BRK 15 A 250V DPST PO 1
37 801-491 LEVELER FOOT 2

ILS-00643 - B
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Figure 10-39
Exploded View # 3

630-110-020 ASSY COMMON SUB SHEET 2

ITEMNO. | PART NUMBER DESCRIPTION QUANTITY
1 601-442 O-RING 113 549X .755X.103V 1
2 601-504 O-RING 147 2.675X 2.881X.103V 1
3 605-795 STEM QUICK DISCONNECT TUBE 2
4 605-797 WASHER FLT W/SEAL 2
5 605-826 GUARD - FINGER FAN 2
6 611-341 ASSY WALL LOWER OVEN SEC P/PNT 1
7 615-525 PLUNGER SPRING LCK .375-16 1
8 615-639 BEAD FERRITE SPL 1.28 X .51 1
9 615-640 BEAD SNAP-ON FERRITE SERIAL 1
10 615-958 HINGE CONCEALED DOOR CHROME 2
" 616-140 ASSY FAN AND CONNECTOR 2
12 616-145 BLOCK REMOVABLE CAT HTR 1
13 617-083 O-RING 104 112X .318X.103V 2
14 617-171 TUBE INTERCONNECT SST 1
15 617-485 FERRULE W/TSESF'I'ZII.ECBCKRING A21 3
16 617-548 TUBE BOROS FILTER 1.0 X 11.39 1
17 617-713 CATCH ASSY DOOR NON-MAGNETIC 1
18 617-718 LABEL LECO ELLIPTICAL 4.13 X 1.2 1
19 617-819 PAD SHELF FOAM DOOR FRONT 2
20 617-836 DOOR FRONT TC 600 MACHINED 1
21 617-875 HINGE CONCEALED DOOR SLOTTED 2
22 619-006 CASTING TRIM FRONT BOT P/PNT 1
23 619-007 CASTING TRIM TOP BACK P/PNT 1
24 619-008 CASTING TRIM FRONT TOP P/PNT 1
25 619-057 ASSY SHROUD FRONT DECORATIVE 1
26 619-058 BAR MOUNTING HINGE 1
27 619-068 ASSY FLOOR PAN C 1
28 619-071 PAN FLOORAPLT 1
29 619-087 ASSY PLATE FURN BAFFLE PNT 1
30 619-111 ASSY FRAME FRONT P/PNT 1
3 619-148 ASSY BLOCK REAGENTS UPPER PLT 1
32 619-149 BLOCK REAGENTS LOWER 1
33 619-154 TUBE CATALYST HEATER 1
34 619-167 PLATE COVER TOP 1
35 619-169 BRACKET ASSY FURNACE 1
% 619-264 TUBE FURN FLI—?I;,,VAI(DZONN TO LOAD 1
37 619-311 ASSY SHROUD FRONT P/PNT 1
38 619-349 ASSY LOADING HEAD 1
39 619-685 ASSY PANEL INNER FRONT 1
40 619-694 ASSY SHROUD SIDE 1
4 619-719 ASSY PANEL HEATER CATALYST 1
42 619-733 ASSY HOLDER TOOL W/GUARD 1
43 625-511-114 BLOCK STATIONARY CAT HTR 1
44 703-041 CATCH MAGNET SNAP-IN LARGE 1
45 765-976 O-RING 208 .609X .887X.139V 4
46 772-520 O-RING 108 237X .443X.103V 9
47 775-306 FILTER SECONDARY 10MICRON 2

ILS-00643 - C
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Figure 10-40
Exploded View # 4

630-110-071 PACK COMPONENT TRUSPEC

ITEMNO. PART NUMBER DESCRIPTION QUANTITY
1 604-312 CLIP FLASK 2
2 609-110 ASSY FLASK EXHAUST 1
3 615-426 ASSY POWER CORD 10FT 1
4 617-548 TUBE BOROS FILTER 1.0 X 11.39 1
5 619-154 TUBE CATALYST HEATER 1
6 619-180 ASSY CAROUSEL STACKABLE 30 POS 1
7 619-304 ASSY COVER DUST CAROUSEL 1
8 619-377 ASSY PLATE BYPASS 1
9 620-677 CABLE ASSY CAT 5 SHIELDED RJ45 15' 1
10 762-458 ASSY CONNR NUT 9/16-18/.25CU T 1
1 775-303 ASSY CONNECTOR W/RELIEF HELIUM 1
12 780-485 ASSY CONNECTOR N2 1
13 780-844 ASSY HOSE VESSEL PRESSURE 1

ILS-00645-A
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Figure 10-41
Exploded View # 5

630-150-010 ASSY TRUSPEC CNS UNIQUE

ITEM NO. PART NUMBER DESCRIPTION QUANTITY
1 163-020 FTG INSERT S8 .250TP-.187ID 2
2 169-002-674 LABEL ID TRUSPEC CN 1
3 515-152 GROMMET PLAIN 2
4 589-185 FTG UNION BR .25T - .25T 1
5 601-163 LOOP SAMPLE SST 3CC 1
6 601-390 TUBE QUICK DISC .590 X .875 6PY 1
7 608-412 FTG ADPTR PP .15HB-.12MPT 3
8 609-040 BRACKET BALLAST MTG 1
9 611-333 INSULATION SIDE HTR CATALYST 1
10 611-334 INSULATION HTR CATL OVEN SEC 1
1 611-335 INSULATION TOP HTR CATALYST 1
12 611-337 INSULATION BACK OVEN SEC 1
13 611-338 INSULATION FRONT OVEN SEC 1
14 611-351-151 TUBE FLTRTO.725CO2 IR 1
15 611-351-152 TUBE PV5/PV6 TO 2.75 CO2 IR 1
16 611-351-153 TUBE PV5/BALLAST TO MANF PORT 2 1
17 611-351-154 TUBE .725 CO2 IR TO PV3/PV4/PVE 1
18 611-351-155 TUBE PV7 OUT TO DOSER PORT E 1
19 616-147 ASSY TUBE LANCE U 1
20 617-565 PIN MOUNTING IR SST 4
21 619-002 ASSY UNION .187SS-.125T-.125HB 1
22 619-028 ASSY UPPER WALL SECOND OVEN 1
23 619-046 PANEL SIDE RIGHT P/PNT 1
24 619-126 INSERT MOUTH TUBES FILTER 2
25 619-128 BLOCK UPPER FILTER PARTICLE 1
26 619-150 BLOCK LOWER SIDE BY SIDE 1
27 619-208 TUBE SEC SCR TOP CAT HEAT BOT 1
28 619-213 TUBE GAS CONS TOP TO DOSER G 1
29 619-247 ASSY PANEL TOP W/FAN 1
30 619-268 TUBE REAGENTS STRAIGHT 1
3 619-269 TUBE FLTR IN TO TE COOLER OUT 1
32 619-280 ASSY DOOR FILTER 1
33 619-310 STOPPER RUBBER #7 SOLID 1
34 619-368 ASSY PANEL SIDE LEFT W/INS 1
35 619-369 ASSY MANIFOLD INLET IR INTL PL 3
36 619-397 INSULATION CAP 3
37 619-485 NAMEPLATE ID TRUSPEC CNS 1
R R
39 619-675 WBYPASS 1
40 619-705 ASSY FAN BALLAST W/BKT 1
41 619-727 TUBE DOSER B TO CAT HEAT TOP 1
42 619-741 TUBE FUR SCRUB OUT TO PV1IN 1
43 619-742 TUBE PV1 TO PRECOOLER IN 1
44 625-345 ASSY CELL IR SO2 6.00 1
45 625-348 ASSY CELL IR .725 CO2 1
46 625-386 ASSY CELL IR CO2 2.75 LOW GAIN 1
47 625-401-358 ASSY FURNACE DUAL 1
48 625-601-440 ASSY BALLAST W/VALVES 4.5L CN/N 1
49 625-601-463 ASSY OVEN CELL 1
50 625-601-464 ASSY SHELF W/HHEATER 1
51 660-010-134 ASSY COOLER TE W/HOUSING 1
52 769-310 O-RING 011 .301X .441X.070S 2
53 772-738 O-RING 010 .239X .379X.070V 6
54 780-899 STOP CERAMIC HONEYC 1.12D X 1.50 1

ILS-00651-B
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1 Schematics

The Schematics chapter provides electronic information for service
of the instrument. For part nhumbers of circuit boards, assemblies
and components refer to the schematic diagrams.

Schematic DiagramS ..o i e i e e 11-2
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Schematic Diagrams
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Designed on DxDesigner Version PADS2007.2 PADS Version  PADS20072

[Rame: 150980

8| (PCAD) ECN: 45557 - RWS 1/8/04, MAH 1/5/04 - P1: ADDED ECLIPSE CABLE FOR SULFUR. P2: REMOVED JM17. P3: ADDED SULFUR IR CELLS.
HTR7 P/N619-361 WAS 619-157. KRB

=

ECN: 45387 - RWS 2-9-04 — MOVED CONNECTION FOR J514F FROM J512T TO J512Z. MOVED MOV1 FROM J512Z TO J512T.

=

ECN: 45610 - MAH 2/2504 — SHEET 2: ADDED J93 BETWEEN A3 & BALLAST ASSEMBLY. SHEET 3: CHANGED S02 IR CELL TO NEW CARDS.

ECN: 46265 - MAH 6/28/04 - SHEET 1: 619655 PNEUMATICS HARNESS WAS 619-389. ADDED WIRING HARNESS PV PLATE 619-647. KRB

ECN: 46529 - RWS 7-14-04 — SHEET 2: 619-660 TEC_ASSEMBLY MT9 WAS 619-036. KRB

ECN: 46510 - RWS 7-15-04 — SHEET 3: 619861 WAS 617-014. ADDED 666-579 ADAPTER CARD. DC

ECN: 46711 - RWS 9-2-04 — SHEET 3: ADDED J900 AND J900A CONNECTORS TOMT1

4
PA | ECN: 46067 - RWS 9-30-04 - SHEET 2: 666-575X WAS 666-516X FORA3. DC
JAB | ECN: 47170 - MAH 1/5/05 — MADE CHANGES FOR TRUSPEC MICRO: SHEET 1: CHANGED HARNESS 619-229 TO 619-695 AND 619-655 TO619-699. SHEET 2: ADDED SV8.

SHEET 3. CHANGED AB TO VERSION 4. ADDED HTRS AND CHANGED WIRING. KRB

IAC | ECN: 47557 - MAH 1/5/05 — SHEET 3: 618-841 WAS 617-071 (A284C). DC

PAD | ECN: 47598 - RWS 04-12-2005 — SHEET 3: HTR8 619-721 WAS 619-696. A284B 619-490 WAS 617-490. KRB

JE | ECN: 47462 - MDB 6-9-05 — SHEET 2: MTO 619-708 WAS 619-660. KRB

JAF | ECN: 48472 - MDB 10-04-05 — SHEET 3: 625-345 ASSY CELL WAS 619-490. DC

IAG | ECN: 48785 - RWS 12/21/2005 — SHEET 2: A28 P/N611-364 WAS 619-112. DC

JAH | ECN: 48744 - MAH 1/4/06, RWS 03-29-2006 - SHEET 1: REMOVED 617-577 AND REPLACED WITH 625-099. A2: REMOVED USB (666-518 & 666-310X140); REPLACED WITH
| ETHERNET (666-573 & 666-310X210). KRB

AJ | ECN:50239 - RWS 09-07-2006 — SHEET 3: 625-401-358 WAS 619388, 625-401-356 WAS 619-562, 625-401-357 WAS 619-166. KRB

JAK | ECN: 50880 - RWS 01-02-2007 — SHEET 3: 625-509 WAS 617-092, 625-386 WAS 618-841. DC

JAL_| ECN: 51062 - RWS 01-24-2007 — SHEET 3: 625-348 WAS 618-741 ONJ284D. DC

JAM | DRAVWN ON DXDESIGNER. ECN: 52561 - MAHMDR 01/14/2008 — REMOVED 619-332 & OTHER ASSEMBLIES. KRB

AN | MAHRWS 5/23/08 ECN: 53558 - ADDED CATALYSTHEATER FRO OXYGEN ADD-ON KIT; SHOWED FERRITE BEADS -
SHEET2: CB1 P/N 789-320 15 AMP CIRCUIT BRKR WAS 619-215 12 AMP CIRCUTBRKR.  DE

AP | MAH/RWS 10/13/2008 ECN: 54160- SHEET-3. PV1, PV4, PV5, PV7 & PV8 625-601-152 WAS 619-021,PV3 & PV6 625-601-446 WAS 619-027.
SHEET 2: ADD 625601443, 625-601-444. REPLACED 619-647 WITH 625601-442. KRB

AQ | MAH/RWS 03/11/2009 ECN: 54906 MT14619-365 WAS 772-735. J900A-2 TO J579B-2 WAS J579B-3, J900A-3 TO J579B-3 WAS J579B-2,
MT3 OUT WIRE COLOR IS BLACK WAS GREEN, MT3 GND WIRE COLOR IS GREEN WAS BLACK. KRB

AR | MAH/ RWS 06/042009: SHEET 3: (5) 633-101-471 WERE 625-601-152

(2) 633-101-472 WERE 625-601-446 ECN 55304 KEB
IAS | CHANGED ALL INSTANCES OF 666-310X140 TO 666-310X120. CHANGED MT3 FROM 619-861 TO 625-601-785.

REMOVED 666-579X. MAH 7/30/2009 ECN 55566 DE

INSTRUMENTS INCLUDED ON THIS SCHEMATIC

TRUSPEC N

TRUSPEC NS

<]
LE C O St. Joseph, Michigan USA

LECO Corporation. Risto be used solely for the purpose for whichiitis provided and shall not

be disclosed to third parties, nor be used for any other purpose. This documert and all

shall be retumed to LECO Corporation upon request

TRUSPEC CN

TRUSPEC CNS

Description

Schematic
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Designed on: DxDesigner Version PADS2005SP: PADS2005SP: PADS Version ‘ Name: 151016
MAH / RWS 6/14/2006  RELEASE PER ECN 49700 KRB
B | MAH / RWS 6/29/2006, S1 P/N 625-336 CIRCUIT BREAKER 25A WAS 614-523 20A. ECN 49700 KRB
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