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GBC has always placed a strong emphasis on guality in
ol aspects of our operation, from design and
manufacture to the provision of service and support to
our customers, and we are fully committed to
continuous evaluation and improvement in all areas.

The GBC Quality Management System haos been
accredited to the 150 9001 quality standard by Lloyd's
Register Quality Assurance Limited. This certification is
your assurance that the procedures and processes
used to produce the goods and services which GBC
provides comply with the relevant International
Standard, and demonstrates commitment to meeting
the needs and expectations of our customers.

For over 30 years GBC has been at the forefront of
scientific technological development, manufacturing
and marketing a wide range of award winning. guality
scientific instruments.
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GBE Scientific Eguipment cwill advance people s knoaledge

and Okein capacily Uo enkance the guality of life don all kumankind.

GBC’s product lines...
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SavantAA — A wise choice in moving forward in AAS

The SavantAds is tha 5ih generation AAS from GBC. It drows on a long tradition of excellence in design. Tha
savantas atomic absorphon spactromeater s a fully automated analyrer capable of honding hundreds of
samples per day, There are three SovantAA models. the SovanfAs, Sovanias T and the SovontAd Ieemon, The
SovantAA also comes in g Mo Flome version without o gosbox allowing o fumace or hydride dedicoted analyzer
withowt flome copability. The powerful S3ovantAd soffware allows unprecedented insfrument control and dafa
manpulation whilst following all the regulatory QT protocols and CFR 21 compliance. All SavaniAbs have USB
communications for foday's computer requiremeants,

SavantAA and SavantAA I

¢ Guoranteed wordd-best sensifivity and precision.

* [Double beam optics for long term stabllity.

*  Asymmeainc modulation wihich allows more analysis
fime in somiple beom compaored o reference beam.

*  Hyper-Pulse bockground comection fo ensure
accurate resulis.

*  Eight-lamp outa turet with auto lamp align for rapid
alemeant selection aond occurate lomp optimization,

s Agtomafic wovelengih ond choice of 21 silt widths
between 0.1 ond 2.0 nm in 0.1 nm increments in both
normal and reduced height for ease of operation.

s An gutornatic gosbaox system with comprehensive
sofety infedocks,

* Guaranbeed Ds ife over 10 fimes that of competitors.

* Coded Lamp Recognition for both normal hollow
calhodea lamps and Super Larmps, fitted stondard in
the SavanfAA L. (Opficnal for fhe SavantAA.)

* pMew 10 YVolt one 1 lomp Super Lomp copability, fitted
standard in the Savantas L. Ensures highest
sarsitivity with bow power consumption and low heat
cutpul, [Dpfional four Lamps for Savantaas k,
ore or four lomps for SavantAd,)

¢ Oplionol occessones: System 000 graphite fumace,
HG 3000 hydride sysfem, MC3000 mercury
concentrator, SO8720 high speed outo samplar and
P5720 auta dilutar.

Guarantee of Alome Perormance
GBC is w0 confdent of instrurmant quality that i guarantees both senstivity and precision ond on the saome measuremeant on
the Sowvantas ond Savantas I GBCs guaranteed padormance is supanor to that of any other company in tha
worid-greater than 0.8 absorbance for 5 mg/L copper with an RS0 less than 0.45% on the SAME measurement. This
performonce B achieved by an efficient blend of good design and durable matericls,

SavantAA Ieeman

s Urigue Varoble Mognetic Reld Srength between L&
and 1.1 Tesloin 0.1 Teslo increments for maximum
preclsion and sensitivity.

»  Eght-lamp aulo turat with auto lamp align lor rapid
alemeant salection and accurata lemp optimization.

* Automofic wovelengin and choice of 21 slif widihs
between 0.1 and 2.0 nm in 0.1 nm increments in both
normal and reduced helght for ease of operation.

s Coded Lamp Recognition for both normal hollow
cathodea lamps and Super Lamps.

8 Mew 10Voli Super Lomp capability for stondard one
lomp stondand ensures highest sensitivity with low
power consumption and low heot outpul. (Optional
four lomp supply avallable.]

SavantAA — A wise choice




Safety and simplicity with fully programmable flame control

Programmable flame control
improves accuracy and
ensures opfimum gas flows for
every element every fime you
open a method.

Thee pragrarmim ol farme coniral an
the Savonias and Sovantas E, offers
significant productivity improvemenis
compared to manual or auto gasbox
configurafions. The added safely
fectures are of real banedit for nifrous
cxlde-ocehdens anatyses. ar whean
inexparenced opaeratars are wing the
instrumant.

(=05 Mo selffings ore storad along with
mary ather instrument porameters
with each method. This ensures that
gas flow setfings are coccurately
reproduced avary fimea the method &
s resulling in grecier analyical
gccuracy, frouble free operation and
fima savings.

Geoxs flowy setfings maony also be
opfimized for every individual element
in a mulfi-element analysis, Thess fliows
are automatically odjusted and flame
fypes can ako be changed
auvtomaticaly withoul any oparator
intensention. This is parficularty
iImparant for analyses close 1o the
detection limii.

Flarme stabiity B anhanced bacauses
gicis flow adjustmeant is smoalily and
continuously vanable across the enfire
operating range, This B achieved by
continuously-variabla needle vales
confrolad by micro-sleppear motors,
efminating the flame pulsations which
will oecur in solenckc-operating
syshemms,

Safety and Simplicity

Comprehensive flame control
interlocks provide a safer
Instrument.

Safety without socrificing amy
parformance is what the Sovantas is all
aboul.

A full range of interiocks ensures frouble
free oparafion even with Inexpanenced
ooaratars.

Safety interiocks incluce:

s |gnifion of flamea is preventad if mo
burmer is installad, ar is rot installed
comacthy,

& The larme will nol change-over to g
nitrous cride—ocevena lome if the
comect bumer s not instalied,

*  Pressure sensors on fhe ok,
acetyvans and nitrows cedde gas
supplies confinualy moritor the
prassure 50 that the flame will not
ignite if the pressure §s 1oo low, of
fre flamme will e shut dosn [f the
pressure drops whila it s burméng.

s The amdant fiow [alr or nitrous adde)
B continuously monitared fo ensure
thiat fhe Rome can ba ignited ar
shat donwm in Tl Comect mannes il
the fliowe Is insufficlent, nsufficlent
cxidant flow can result ima
flashipock. GBC is the only company
o affar this impartant safely feature,

& A flarme sensor shuls off the gasas i
the flame |5 extinguished for any
reason. This prevents the labaoratory
frarm filing up with gos.

s An integral Bouid trop with buit—n
Equid level sensor pravants ignition
or shiuts down the flame if these
sl ficient lauid in the frap.

& Sergors on Both the nebulizes bung
and pressure refaf bung ensureg thol
they are camectly in placa. Ignition
s pravantad or tha flamea B comectly
skt donem iF aithar of Fha Bungs &
nat comecty positionad

& A mMaing Dowes SEnsor shuts down
the flame In the comect secuence if
tha power supplied to thea
nstrumeant is intarupiad.




Unmaitched Optical Performance

Opfics

The optical deslgn is the heart of any
specirometer, and at GBC we have a
leng histary of guality optical systems.

The large, selfl-calibrating 333 mm
(focal length) manachromatorn b
been speciically designed to provide
the high light thraughput ard stakliy
neaded for atomle absarption,
Speciral bondwidth & continueausty
adjustable between 0.1 and 2 nm {in
0,1 nm Incremeants) and, lor lumoce
wiark, reduced slit helght & avalable
with all slif widihs, A widerange
photamultipier tube covers the full
wavelength range [175-900 nm],

The Savanbas range pravides

unmalched optical perdormanrce by,

s The e of the most efficlent
cl-refiective optics {not Inferior
lerses],

e The use of minmal optical
componants [fo engune mosEmium
light throughput],

*  The monochromator s designed
far mcdrum efficlency for ol
wivelengig,

s The unlgus Asymmietrc
Modulotion fo Improve signal fo
noke ratio,

Conventional deuble beam

Instrurmants mecsure 1he light in baoth

the sample and referance beams for

equal durafian, Asymmeinc
mModulation allews the light in the
sample comparment to be measured
for twice the dusation of he somple
beam measuremeant, As the sample
compartment s the area in which al
the nalse & genenabed in ary AAS,

Agyrmmelic Modulation improves the

sigrak-te-noike ratio by as ruch as 40%.

This resulls in unmatched performance

in both sensitivity and detection limd,

Hyper-Pulse background
correchion

The Hyper-Fube bockground comectar,
avallable an the Savanias and
Savantas I one ol the fostest syshems
available, has been furiher mproved
by pubie interpoiation, This aows for
mare accurate nlerpolation af
"Transient Sigraks" such ot GF signals,
High intensity deuterum ore kamp
provides 175425 nm comection rangs,

With all bockground comaction
syitems, thera & a small tire delay
peheeen tha measuremant of back

ground ard 1otal absorbance,

whign the background is changing very
ropicly, as is often the cosea with
grophite fumace work, this delay can
k=ac fo an amor in the bockground
orresied T-E-‘{iﬂil'lﬂ. ayshems with Slorenar
samipling ratas and longer delay fimas
s grecter emons,

KAt Dﬂ:‘:l-ti#ﬂl.ll'ld COMaChon: madiung
tha bockground absorbance 50 or 40
lemes per second and e deloy
petween fha measuremeant of
bockground and fotal absarbance
con be as much as 10 miliseconds.

The GBC Hyper-Pulse system faokes 200
(50 Hz| or 240 (&0 Hz| sompla
measuremants per seacond and the
dedoy bebween the measurement of
bockground and fotol absorbonce &
dibait 1 miliacond, This produces o
dramatic raduction in bockgrownd
cormechion emors,

Accurocy is furthar improved by
interpolating between bockground
memuraments to calculate the
baockground whan the afomic signal i
miemsLrad.

This systam also allows comaction for
Figher Bockground levedss than most
systams - up to 2.5 total absorbonce.

Extended lamp life

In addition, the design of the high
intensity O lomp and associatad
e SUpplies 8nunes unedgualied
lamp lifetime. The GBC lamp wil
aparaie lor 1000 houes even al full
cument. Compare this to some
altarnalive brand insinurmarts whheng
the Dz lomp & guaraontesad fo last onby
20 haus of ooeration, and add up the
sowingsl

Flame atomization system

delivers reliability and

ance
Al rrcberals i confact with the
sompda havea bean selectad for
POCIXI PP CCeTesionn reslstanc,
Jin the Sovantads ond Savantaa T the
spray Cheamber s rosche from imen
palypropylane, The bumer is mode
antiraly af fitanium, The nebullser has o
platinurmHridivm cagidllary and an inert
warifur,

Thee niiouiliper also ks an adjusfabls
sompla uptake rate, asential for
apfirriirm perormances with refractony
alemants or organic sobvants. Tha
whale florse atomization syshem &
aasity ramcved for cleaning or for
change-aver 1o graphite fumoce,

A matorized esght-lamp turret e standard on
fhe Bavankih, rangs

Thea weser simply salect the mguined
slamant, b rest s pubormaied -
waveslangth, lamp salecton, lamp curment,
tarnp alignment, slit width, s8 height and
lamp warm-up secuanca, bMult-alemsant
analysis could nol be smplar)

Sensitive and Efficient




SavantAA X - Enhanced Dynamic Range

Mhe Savantas Iis the sum of ol - the
fop ol the range research grode
Atomic Absorption Spechlometer.

it s all the features of tha
Savantaod, phus:

= Automated moloized warkhedod
cdjustmeant (vartical and
harkzanbal).

= Autornatic Bumer Botation.

= Supeer Lomp Power SLpphy,

=« Copded Lomp Recognition.

= Elechkaonic Sample Viewing.

Automnatic Workhead
Adjustment

T autormatic Burmar Sousher
providas motorized adiustment in both
fhe verfical and hodzontaol directions.
This is software controlled enabling the
Burmer of Gocasiory 1o Be accurdlaly
and reproducinly positionad in the
ligghit paath every firme for cotimum
pedomance,

The pasition is stored with each
methad s that with an unattended
miuti-element fiome the aoptimum
sensitivity can be oblained for each
aelamant. 5o that if you are aralysing
ar-gcabhlens lor some elermants and
nifrous oeide-acehydane for othars, the
comes! bumer position relative 1o the
optics wil always be used,

The graph balow shows signal
cptimizad individualy (Bluesa)
compored 1o signal oplimized far Cu
[vellow].

i

Automatic Burner Rotation

The use of Automatic Bumer Rotation
P revoluhionped The way in whsch
flame &A% anabysis s performead. Qe
inhenent problem with comentional
AAS analyss is g narmow dynamic
ramge, medning inal somples with o
wide concantration rangs cannot ba
meaiuned with o gngle calibralion,
High concantration samplas require
chlution which i o fime consuming
procedura and noredses emors
crsscintad wilh he maasunerant,

Automatic Bumer Rolabion Increases
the mecsurament range by a factor

of Torfy, in some cases almminaling

the need for odditioral sample
preparatlion, In companisan with
adfomatic on-ine diukicn systams, ABR
i5 af ket heice Of acounale and up 1o
tam fimes guicker. This can greaty
reduce analyle usoge, while improving
tne productivity of your lobonotory.

Results for fartilizer and brine samples
using Aulomatic Burner Rotation
Pl
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SavantfAA X

Super Lamp Supply
Super Lamps are high intensity hollow

colhode lomps. Elemenis such as As,
Sa, Cd, Ni and P in parficular have
improvemants in cetection limit,
sersitivity and limearity.

Tha SavantAA L has one Super Lamp
powar spply as standond, AR optiona
four Super Lomp power supply is ako
cvailatle,

Flamans

Standord  Super
HCL
[ugfmil)

Lomp
g/ml|
1 a1

0.4 LS
0.014 0,007
014 0.05

When wed in conjunciion with ABR,
the dynamic range can be extanded
by miore than beio onders of
magnitude,

Coded Lamp Recognition
Simiply inser "coded” lomes inlo the
turet and the softeaare recognizes the
alemant and what position in the emp
twret it i located. This feaiura
eliminates ony emors which coukd
ooour by an operator entaring an
Incomach elament in the lomp ot

Electronic Sample Viewing

Tha E5Y inine colour video camera
allchws viewing of the llame or graphife
furmncce fulbe in raal e, This feature is
indispensable when wmed for grapnibe
furmcce mathod developmant, The
anatysl con view 1he somple os it &
injected right to to otomizafion
allchwing comract samoss deposition,
somple drying and ashing fo be
comechly sef for reproduciole and
accuraia rasults, The colour monitor
shatus ponel allows real firme viewing,




savantAA Ileeman — Sefs new standards in high performance Zeeman

graphife furnace analysis

Unique Variable Magnetic Field
Strength [MFS)

A corstant moagnatic field strangth for
all elermants leods to severs limitations
in analktical performance for many
sample types, The second generation
JovantAs Zesman achieves opfimal
background comection and sensifivity
by abowing optimization of the
magnetic field sfrength for each
element/matrix combination. The
cppied magnetic fisid caon be varied
fram a low 0.4 to a high 1.1 Tesla.
Cnea salected. the field strength
remaires constant for the duration of
the measuremneant, This allows the
oparator to set the optimum feld
strength for each element, maximizing
thee Zeeman Effect as meaasurad
through the mognetic sensithity ratio
(MASR) and giving unmatched
sersitivity.

Compeiitor's feeman background
comaction technologies reduce the
perfornance for the prrmany
wovalangth for some alemants. For
example an alfemative wavelength
for Al miust be wsad o achieva
reconable sensitivity. This difficuthy s
not encounterad with the Savantas
Zeeman, s varable bockground
comaction allors the field strength to
be adlusted to maximlze both
preciion and sansitivity. This proguces
occurate results, every fime!

Accurate background
comection

Aanalyss of ervironmental somples for
froce level analytas requires precise
occurate measurement,

Famapd dep  Fumace Tevpersies 12| Fiww Counl
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Accurate background
commection

Analysis of environmental samplas
for troce level aonalyies requires
precise accurate maeasurament. This
Is critlical where fransient
ackground and analyte signals in
the graphlte fumace change rapldly
with fime and infroduce
FReasurement emors,

These difficulties, assocloted with
high background absarbance and
stnuciurad background ane
minimized by wsing the highast
speed bockground comection that
the avantAs offers. {1 ms which is
fiour times faster than most other
instrumeants.) The background fast
comaction minimizes emors due to
slow bockgrownd comaction
enabling precie and accurate
rasulfs.

Advanced furnace design
The efflclent fumace design and
accurate temperature coniral
provide an opfimized envircnment
rasulting in consistent performance
for exfended analyals runs and
unatterded cpearation.

Furnace ramp rates of up fo

2,500°C fsec ensure opfimum
atomization conditions for refractory
alameants.

Easy access, self aligning
tubes

Tne unique one plece molded
workheod featuras an integrated
magnet and graphite fumace
cantrolled by a stale-of-the-art
power supply. Mojor advantages of
this dasign include opan access fo
the fumace fube and self-alignment
of the fube to simpify furmace
cleaning or tube replacement,

The piveting fumace clamp
assambly is interlocked for safaty,
preventing operation when the
furmace is opean.

Parfect tube alignment is
guaranteed by the unigue tube
profile which provides g one-way fit
and automatic centering of the
injection porf.




SavantAA and SavantAA 2 Accessories

System 5000

Fully automated high performance System
5000 Graphite Furnace

For analyses where parts per bilien detection mit
is required, the System 5000 offers the
automation, the reproducibility and the accuracy
required.

The Systerm S000 graphite fumace s a complete
graphite fumace system which includes the PAL
Auto Sampler for rapid and accurate analysis
and the oower supply unit and workhead, The
enfire systam s confralled by the Savanias
saftware,

Approximately 50 elements con ke defermined,
most af sub-parts-per bilion concentrations.

i_:_-|||||""'I

The PAL
Programmable
Auto sompler
provides
outomatic
calibration with up
to 10 standards
and auvlomatic
anakysis of up to 40
sarmphes.

Sompie volumes
boatwaan 1 and
100 wl may be
salected.

Features and benefits

Yaraole injecton volurmea of 1 Pl to 100 ylin 1 pl
incremeants allows the wser to sefup up optimum
method,

Temperature progrom wp fo 3.000°C for even the
most complex sample,

High performaonce fumoce tubes with roksed
sections contain the sample within a small area
of the fube to aliminate temperature gradiants.

Programmable gas selection allows different
gasas lo be usad allowing for diverse ashing
techniques o be used in one method.

Chemical modifiers ore dspensed automatically.
Two modiflers ore avallable eliminating almost oll
manual sample pre-freatment,

Yaorioble injection speed b a useful feature which
is needed with viscous somples such as oils, or
whian using hot injection,

Hot injection alows faster analyses and thus
greater laboratory productivity,

Uniguea satup and storage of PAL prabea
co-ordinafes [horzontal position and verical
position) in fhe soffware.,

pultiple infections aows automatic
pre-concenfration, For low concenfration
analyses the PAL auto sompler will deposit he
sample and the fumace will dry then osh before
the cycle & repeated as many as fifty timas.
totally eliminating meassy and fime consuming
axtraction or pre-concantration techniques.

System 5000 delivers ppb detection limits




Hydride Accessories

HG3000

Continuous flow HG3000 for best results
Thea HG3000 is an automatic continuous flow
hydride generator for fhe onolysis of the hydride
farming elemeants such as arsenic, selanium,
antimony. bismuth, fellurfium, fin, germanium and
lead at parts per billion concantralion lavel.

The same systern can be used o measure
mercury at parts per killion concenfration ulilising
the cold vapour technigue.

As the system is a confinuous flow system, signals
can be integroted, thus filfering noise ond
improving fhe detection limits whan comparad
fo hydride generation systems that produce
fransient signals. To achieve the same sensitivity
with flow injection systems, much larger sample
volumes are required, meaning lenger set up
ond analysis times.

The continuous flow process also means faster
analysis when following good analytical
proceduras and measuring more than one
raplicate, Typical sample throughput is &0
samples per hour, measuring three replicates on
each sample. Other systems only allow 30 to 40
samples to be measured each hour when
maasuring threa replicates on aach sample. The
HGIA0D will iIncrease the productivity of your
labaratary.

EHG3000

Improve hydride results with the EHG3000
Electrically Heated Hydride Cell

The EHG3I000 is used to elecirically heaf the
guartz cell used in hydride generation analysis, as
an altemative to flame-heating of the cell, The
advantages of using an alactically heataed cell
include: more accurate temperature controd,
more stable temperatures, less noise as the flame
is not present, and improved detection

lirmits for most elemeants.

As tha EHG3000 does not require a flame, hydride
analyses can be caried out unattended or even
avarmight, saving the laboratary fime and maney.

In addition, the EHG3000 can ba used for
warming the cell for cold vopour mercury
analysis, eliminaling any condensation in the
quariz fube,

The elecirical heating blanket can alse be used
with SavantAs No Flame which does not have o
gasbox enhancing ifs analytical capability.

HEATED
ABSORPTION CELL
oo S e
OPTICALPATH = e s
MIXING
PERISTALTIC MANIFOLD
FUMP "
NaBH, P ‘f‘
= -
SAMPLE —»
ot
GAS-LIQUID
EPARATOR
REACTION
LOOP

HG3000 and EHG3000 Hydride Accessories




Mercury analysis at ppt levels

MC3000

Measure mercury af less than 10 ppt with the
MC3000 Mercury Concentrator

Regulations for mercury analysis are pushing the
ragiirged detechion limits Canfinually kkreer, 50 thal thay
ore wel balow the laval achievabde wsing thea
stondord cold vapaur fechnigue, The ME3000
mercury concentrator accassany for the HG3A000
addraigas hil problam, By concenimating e mehcury
vapow an a gold fod, then heoting by a patented
Rodis Fraquency, detechion limits of Mae ports per
frllion can be readity achieved. Tha very guick and
ceniralised heoling resulls in the ursurpossed sensitivity
and reproducibiity, The MC3000 occassory is fully
confrolied by the SavonitAa soffwore and the anclyss
can be camad out unattended when used in
canjunclion with the 505720 sample delivery system,

The: RF coil surounds the mascury concenirafion
el shown In frent of the absorphion cell locoled In

the light path.,

Mercury troce aof 20 ppi

SAMPLE CERTIFIED MEASURED
VALUE WALUE

Woler 74457447 174 ppb 1.78 ppb
igwoge Sudgo S pp 3,45 ppb

MC3000 and SDS720 Accessories

SDS720

Fast, sturdy and reliable auvto sampler

The 505720 & a precision engineered X-Y-I oulo
sampdar. The 505720 provides aoccurote and fost
cirralysis e 1o its duraibde, sirmple, adaptabde, reliobha
anrd sturdy dasign, Supplied with sampla rocks to hold
240 somple viak each of approximalely 14 mL ond a
shandards rack to held 10 standard vials each with o
valume of appeaximalely 50 mL. PReshc sample and
shandard violk are supplied. PTFE and PEEK is used fo
provide a metal Irese iquid low path, Varicble
continuous flow somple probea rinse station with
pershallic pump minirriaes somple Sonfaminalicn ard
camy-over, An inerf spill rack which prevents any
solution incdvartenity spilng over The aulo samplar o
your loboratary,

The SavantAs soltwore folally Controls inse firre, delay
fima, number of replicotes, rescale rate, recalibrotion
rafe, meaiuremant fime and onalyss order, Full
random access capability & standord, Up o 380
sarmples Ccon be looded using 7 mL lubes and a lurthaer
340 samples wsing the optional rack axtension giving a
folal of 780 somples. Ophonal clean enclosure and
autoediluter alse avaloble.

PS720

Fast, sturdy and reliable dilutor

The PEF20 & used in combination with the SD8720 auto
Samphar, removing the reed for manual starkard and
sample prepanation and sample dilufion for flame and
hydride appicalions. The PS720 i totally conirolled
thrawgh the Savanitas, soffwore enabling fnee
fully-automated andabysis, Simple and reliable
autocmation of standord odditions and spike recovary,
of sarmphe maliin modiication thrawgh the addition of
up ta two chemical maodifier solutions pravides
hands-off apearalion and vasalility. The ability fo wark in
combination with Autormotic Bumer Rofotion [ABR]
axtends the dynamic range beyond 1hat of other
diluthzn systems.




Powerful Windows Vista® AAS Software

The best AAS software just

got bether

The design of the Savaniab, soffworne
wias guided by several requirernants
expressed by AAS userns, High on the
st wias ease of use, and the
graphical ermdaranment ol Windeoews
Vista® waos an obvicus chaoice. Goaod
soltwore design ansures fhat
comprehansive and powerful
fectures do not compromise the
simplicify of method satup or sampls
rmaasuremant, and that prompl and
opproprote occess fo help is
prosiched wihen nesded.

The nens Savaniab safteone
oddresses thase reguirements with o
complete easy-lo-use poackage, For
instance, the soffwore raguires only
one mouse click 1o inifiale an
analyss. Tha structure of the progrom
en@ures fhoat mathod, somplhe
idenfification, anolysis, report
ﬂﬂﬁﬂf{ﬂbﬁ, ingtrurment setup ond
rasulis are clearly saparated and
easily occaesible, On-ing belp
exploins eveary aspect of hardwars

e lup, operalion, maintenancs and
sgfaty. Leoming to wse the instrument
i mode easy hrough multi-madia
futarials. While ronning o futorial ar
displaying context samsifive heto the
ocpergtor oon work through the
SavoniAs soltware fo build an
opplicafion, using as much or as litta
help as moy be required, The
Windows Visto® phatform offers
Gelvanlages ol s, Do,
compatikility with thind party softwans
and frue 32-bif pre-emplive
rmiuit-toskang.

Rapld method development
The method module of the soltware
alicws the operator o setup and

store oll poromalens associohad wilh
an elemental anabysis including
ingmarment, quality contral,
calipration, flame and graphite
furrcace, sarmplifg and meosuramien]
paramatars. As all the parameters are
wilkin one mocule 18 o Smple fosk to
devetop o method, Once an elemeant
i selected from the perodic table
and the approprate wovelangth
deterrmingd, necommanded
condifions are recalled. Methods can
be podsword proteched 1o ensung 1hat
umautnorzed chaomnges or erasure
cannal fake ploce,
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Flexible sample handling

The somples module s used fo icentify
I Sarmplas and 1o determing in which
ardar they will be anatysed, when and
o olten spike recovesias, check
sampdas, re-calibrations and re-slopes
will be cormad oul,

Cirsc o sarmpde e hos bean craated
it con be saved for loter use or
mcdiicalion, Alsd ncludad with e
sompda icdenfification are sampla
wisgihis arwd dlulong which con De
wzad to calculata the elemant
Ccancannation im the ﬂl'ig;ir‘n'_‘:ll sample,
Thie waights con be read in dirscthy
from an slecironic bolonce with a LUSE
port or tha mformation con be
irmportiad from other soffwora
pockoges,

Avtomated multi-element
analysis

The aralysis moduwla s usad 1o bring
1-:3'5]!3“1!!5' the mathod and somple
datails for the maasuremants that are
1o b faken, Thase may be inked 1o
provide fully oulomaoted mulfi-elament
analyiis, This mformalion can be soved
as indivicual files, ond muiti-alemant
analysis con be initohed with jus! Three
micuse chcks.

Result integrity is assured

Thvz resudts secton af ihe soltware Is
wsad fo collect. display ond process
dota collected by the instrument, As
all the row dota is cobacted for each
storcard and sample il 5 posible 1o
re-caolculofe results post-run, bosed on
chiferent critedo, For axcrmopie, result
that were colected in peak areo
micde can be colculated in peak
height mode. This can be invaluakle
tar method development, pariculary
in furmoce work.

The caolicration routine can also be
changed post-run to get fhe best
possible fit of the cofbration. Evan
wesghl and diullon dala can be
added aftar the analysis ard reswits
recalculdaied, Of course, amonsous
results con be deleted, maaning that
scimpias or callbrations reed nof be
repeated. Tha entire results section
con B pagwond protected to ensura
the integrity of the dota.

Easy to use Software



Complete instrument diagnostics

The instrument modue independently contrals all
hardwaore functions of the Rstrumeant, from initial setup to
optimization and diognaostics. It con be an invaluable taal
for prablam solving, methad optimization and frouble-
shoating, saving valuable fima and money for your
Ieboratary,

Customized reporis

Compraharsive reports have never baan easiar to
generate ard customize in alther the single elemeant
format or as a combinad multi-elamant report. A single
elament report con contan any combination of
informafion including repiicates, cofibration graph,
rethad parametens and wesghts and volumes, Al fesons
can include poge footers and headers, individual mangins,
separobe Reader e, ond all columng and rows of
information can be individually sized. In addifion a full
selection of font and fonl size s availoble, Reported datba
may be easily ond automalically exported fo thind party
soffware pockoges, onling and post arokyss,

Guality control for Good Laboratory Praclice

At GBC we realisa how impartant if is for your loboratary to
be able fo asure the guality of the data it produces. To
this end, GBC has incorporated extansive quality control
profocaol inlo the soffware, They Include:

Upper and lower limits Tor quality osiurance of samgles,
idedal for sifeaticns whera your lab & nenning samples that
have to fall within a pre-defleminad range.

Samiples oulside the specified range wil be flogged.

Check sample analysis. Once a check sample of known
concentration has beaen analysed, Turthar analysis is
dependant on the rasult of the check sample. i the
check sample fals within on oparafor-ielected range
than tha analyss wil procaad as nomaol. [ the check
sarmipke thould fal oulside the selected mnges than the
analbysis wil follow o pra-selected oction. Possitle acfions
imchuce: stop, confinue and flog, re-slope and continue,
re-caliorote and condinuea, reslope and repaat all the
affected samples or re-calibrate ond repeal al the
affacted somiples.

Spike recovery samples allow for sample maasuremant
folicwed by the analysis of o spiked somple o o check
far possbls interfarences. If the spike foiks a
pre-determined recovery range then he analysis will
praceed according to the procedurs specified by tha
operator. The cholces avalable include ol those
owaable for check sample amar.

Sampile blank i= used whan the standords and samples
hove diferent moinces and 40 moy recune seponie
blonks.

Callbration fif gives the ocperatar the option of pousing i

fine calibration has failed an operatar-determined cure fil
Critesia.

Customization

Avtomafic re-slope rote con be sat either as a function
af firme or of the number of somples being analysed,
thius furiher ensuring data guality.

Automaltic re-callbration rate con al=o be sat either
a5 a function of lirme or of the Aumber of samplas
that howe been analysed.

Auvtomatic Sensitivity Comection (A5C) is o unigua
teature which provides autemalic compensafion

for sample results affected by changsas in conditions
during an anaklfical run [for example, aging of o
grapghita furnoce fubea). it maans thal samplas need
mol e re-analyied and that recalibrations only meed
to ba performed when reguired. The productivity
improvemants and sovings an consurmables wEing ASC
can make a significant diferance to your profitability.
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Electronic Records and

Signatures

The Elecironic Records and Bechonic
Sigmotures Rule (21 CFR Port 1] was
exstablisbeed by the USA, FDA Bo defire
the requiremnents far submitfing
documentation in electonic form and
fhe eritero for approved elecironic
sigrizturas. This rule defines the
stondardgs by which on organization con
use elachronic records fo meet ik recond
kaaping raquirgrmants. This feaiung Fos
mow been Infroduced Into the
Savantas sofhwoare moking it 21 CFR
Part 11 compliant.

security selfings abow for the
application of an “Auwdit Trail Re". This
craales a log of every achion cared
out by the softwors and by which user.

User Password

Silechad usars moy be resticied 1o a
miniral amount of access within the
software and prevvant e accidemnhal
deletion of Inportant fles by other users.
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Turn Key Solutions

This feature allows o shorfcut to the
SavamtAs, softeaare from fhe windows
desklop. This shoreul can be madified
= that a speciic method, saomple.
ressull, o cny afhar fas Con Be opanad
automaticaly whean the lcon k= clickad,
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Intelligent Lamp Warm Up

The Sovantas soffwora colculates the
exact fime wihen the next element lamp
should shart 1o be warmed, This feature
sovas you maney oy not having o lamp
in worm up mode longer than if reaeds
fo be; which can occur during long
fumace programs andfor if you hove
MR SCrmples,

Lamp Life Log

The Savantas software pockage
ouiomafically reconds lamp [ife, in
manouns, as o text file named
“lamplifelog" i the SavantAd program
falder, Whenever yau change a kemp
ol you need fo da s fo reset the log
and it wil auiomofically keep frack of
the rmumber of mAhours the lamp hos
cone. Additionally you may setuo o
staius panel whersby you can view fhe
bamips mAhowr usoge any fima duning
the course al The oy,

Lamp Life (mAHours)

4.55

Analysis Time Remaining

Bosed on the analyss type (flame or
fumace program selected), the
numiber of elements, the number of
sarmples seleched, finse fimes alc,, he
SovantAA software calculates the fime
rexrmainirg urrhl the end of the ardalysis,
This time cam be confinuousty disployed
on astaius pamal. This informative fool
allows a user to know exoctly wihen the
cwrent analysis will finish, enabing
them 1o phan fhair next batcn of
samples o the nesct analysis.

Smart Software




SavantAA Specifications

Oplics

Diouble beam with bockground comection
ond flome emission capablity. Asymmetric
mizdulation with 2:1 sample-io-reference
ratio for nolse reducion. Al-reflactive systam
with guartz cvercooting on mimoes. Sealed
ogainst dust cnd vapour. ESY s suppiled
stondard an the Sovantas I and Savantas,
Zeaman, ond = aptional an the SovantAs.

Menochromalos

Eoer-Fastle design with 333 mm focal length
ocnd 175700 nm wavelangth range. 1850
fne/mm hologroohic grating with
dual-blmed profle and 1.4 lInear reciorocal
digparslon. Automatic wovelength salection
ond peaking. Continuousty adjustable sits
with 01 o 2 nm spectra banchidth (0.1 nm
increments). Reduced helght for fumace
operction ovalable with all skt widths.
Automatic setting of =it widih and helght.
Aufomaotic scanning. Sekected wide romge
rutl-alkeal photomwtiplier tube,

Lamp Tume!
Bght-lomp tumet with autcmahc lomp

sedecton. Autornatic optimization in beo
planes far rrasdnmom Ight theoughput.
Automatic rmut-element apanation, with the
next lamg in the seguence cutomaticaly
wirmned up. Comgatible with standard
holicrr cathode lemps. Coded Lamp
Recagnition for ALL larmps and one lamp
Supar Lomp power supphy are both standord
on Sovantas I and SovantAs Dearmom and
ocptiona on SavantAs]. Fow lamp Supsar
Lamp power supply 5 optional on ol modeds.

Bockpround Comeciion

Hypar-Fulse bockground comectar on e
Sovantas and Sovantaa Sigmio takes 200
{50 Hz| or 240 (&0 Hz) sompla readings per
seecond for comecton of fost bockgrownd
packs. With approdmately | ms beteesn
pulzas and intepodation behseearn
MmecEUrements, ihe best possible occurooy B
csurad. High Intenshty deulerium arc lamg
provides 175-425 nrm comecton ranga.
Caomrects to 2.5 tohal absorbance.Tha
Sovantas Jeeman oo has the fastest
bockground coamaction of any longiudinal
Zmaman of 1 ma babween saomple and
bEackground measurament,

Programmable Flome Condrol
Automatic sefting of flame tyoe ond gas
flicwes firoem stored conditions. Progromimed
ignition ond shutdown seguanceas.
Automatic change of flome conditions
curing automatic muli-elemeant cperotion,
May be progrommed to outornotically
extinguizh tha flame at the end of on
orvalysls. Inferocks monltor oir, acetylans
omd rifrous oxlde pressure, bumer presence,
bumer type, llguld trap level. presence of
nebulzar and pressure ralef bung, oxdant
fiow, Bome condltbon and malns powes.
ignition ls prevantad or flome b5 shutdown i a
fault b detected. Sorean dispay of Intedock
shotus.

Fome Afomilzafion Sysiem

Pre-mix gasign with solid iner potyrmar
midmg chamber. Al-fitanium bumer
construction. The optionad nitnows cxlde
bumer 5 designed fo reduce corbon
bl L. Mebulizer has platinurm-ndium
capllory and Inert ventur for resistancs 1o
ocid atack. Adustable sample uptaks
rafe with lacking mechanism. Iner
impact bead. Intfedocked nebulzer bung
ond pressure ralisf bung. Entegral liguid
frop with ligusd leval infarock. Sovantad,
and SovantAd I have guick-chongs
mounting to enabie easy change-over to
graphite fumoce. Sovantaa I hios
outomafic motorzed height and
horzontal cdustmant of the bumear and
groaphite fumooe workhaad.

Automalic Bumer Rolation

The SovanisA L hos moforzed bumer
robaticn akowling the bumear angle 1o be
sat og part of 0 mathod. Samples outsde
fhe calorofion rongs con bea
outomaficaly re-measwed af o greater
angle after o furhar calloration. Angle =
setttable to #0.1* with arofotion angle
fromn 0 fo 900, This feahure is an cption on
the SovantAd,

Peformance Gueoron tes

Graater then 0.8 alos for Smgd'l copper
sodution with an RS0 of less tham 0.45% on
the same measuremeant for the Sovantas
ond Sovonitas E.

plnimium PC Requiremeanis

An B compalible compuier
moorporating on Intel® Pentium® or AMD
CPU technology. & minimum of 500
Mbyte RAM, one ponallel peet, four USE
pearts, @ manirnum of 50 GByte data
storoge capachy, USE mouse and 100
eeyvboand,

Oirmenslons
P4 x &l x 4% cm (W x D x H|

Waight
SovantAd and Savonias L
Urpacked 70 kg, Pockad 111 kg

SovantAd Jesman
Unpacked 95 kg, Pocked 136 kg

Elecincal Raquirermants
110 - 280V AC, 50/40 Hz, 400 VA,

Sothware

Ricraiol Windaws Vata® operaling
systern fof frue mullitasking.

Cantrels Sevantid and Savanias T ong
all ity acceisaies: SD572) aulosampler,
FEra aula diuter, GFI000 graphiba
furnacs ard PAL fumsce oulosampler
ard MCI000 mercury concentratar,

Conirols the SavanlAs, Teeman and iy
OCoeisony: FALIDOE,

Dota Processing

Provides andalysts by alomic absorption ar
emigslon, Absorbonce range fo 3,0 Abz
Memsurement by imtegration, unning
meean, peak haight or peok area, Meon
and RS0 of up to 50 repbcate readings.
Calipration using up fo 10 stondards.
Liresor lestsl squanas curde Comecian,
linear least squanas heough ferc curve
comection, exact it curve comection,
concentrafion keast sguares {poynocamial)
curve comaction, standard additions o
brockealing stondarcl, Programmobis
reskope wsing o srgle standord or
complete re-calibrafion, rate sattcble by
eithar time or freguency of somgples.
Possword protected result editing fo
remmave uriwonfed readings an either
somples of stondards. Weight and
dilution comection. Al adifing ovaiabla
aittier durirg the rum or post run.

Graphics

High resalution colaur dispiay of alamic
absofaance, bockgrourd sigrals,
furmnace femparaiure progroms,
caiibration curves, pecking meters and
wavelength scons. Grophics can be
dlisployed oo rnumber of diferent modes
incloding averaying non-successive
peoks, Selectoble absorbance scale for
troces. Grophlcs cursor con be used o
abtalin numedcal infarmnation fram
grophics froces, Taom funchon alkres
grophics lroces o be axpanded.

Daolo Storoge

Storage b proviced for ol dota Including
thea linking of the grophics troce to the
result, Al shared ane line maihod,
sample lobels, somple sequences,
method sequences, weights and
dilutions. report headers and footers,
collbrations and the results,

Report Generation

Feports may be prinfed rom ol stared
results in either single elemant or
rmudt-alarmant format with results bieing
comoined from diferent noems and
different meosurement lechrigues, Al
operating parometers. calibration
grophs, headings, footers. method notes,
samole kobek. results shotistics ong
wealgint and diution factor may be
prirhe, Joftwone supoors a ful range of
prinhers,

Gluality Confrol Protocolk
Cormplate range of quality conirod
functions ovallable ncluding chack
SOMoies, spilke recovery, Upiar and
lower G imifs, calirotion comachnass,
Checks can ba camied out ot
pre-determined intervals osed on fime
ar number af samples onobysed,
Alferaiely checks can be comiad oul
randomly. All checks hove operator
setioble folure limits and foiure actions,
Aogging for all fodled tests.



SavantAA and SavantAA Sigma Accessories

Autcmated graphite fumoce system,
Comprises GRS000 grophite fumace
power supply and workhead plus PAL
PFrogrommaile Automofic Somple Looder,

Conmolied by GAC Sovantas softweare.

iGFS000 fumoce assembly

Fumoce ossemibly includes graphite ube
[ard platform if reguined) mownted in
enchosure with guortz windows,
PFamnanentty connacted to powar suppiy
oy umbificol cord comying gos, cooling
water ond eleciicol supplias. Twao
indepandent gos supplies. Temperatura
ronge omciant to 2000°C. Computer
controled mosmum heating rote of
2000°C fsac,

Unlimited number of steps, each with
ramp and hold, gos selection, graphics
disply opfion ard recd option.

Termparature controler monifors cumant
and vallage and uses power feadbock to
provice accurote contral over the full
ternperochune ronge durmg Both romp and
hold stages. Infedocked foinert gos and
cooling woter pressures, Comecis for
changes in cooling water temparatune.

PaL Fumoce Auto Sampler
Accommodates 40 samples and 10
premixed stondords and cne stock
solution for outcmatic midng of up fo 10
stomdiards. Confainer voluermeas are 2 mL for
somples and stomdards, 5 mil for outomix
stomdkard, 10 pl for bank ond primary
madifier. Auxdbary rodifier con be ploced
in ory posifion on the outo scmpler.
Dispensad voiome is 1100 pl,
programemable im | mL increments, All-PIFE
capilory. 1 Lrnse container. Probe set-up
controled by computar with co-ordinotes
storad In memory, Program opticns
inchude avtomiotic mixing of stomdards,
automafic injection of chemical
maodifiar]s]. multipla injecton, haated
injecfion. outomatic re-slope or complate
re-cofibration, check sampie, and spka
rECovaTy,

inert Gas Requirements
Argon or nitrogen af a pressura of
70-200 kPo | 10-30 psi)

Ciocling Waler Requirernents
|-2 L/min at 100-200 kPa (15-30 psi)

Dimensions
GRS000: 410 2 370 2 32% romm W x D 2 H)
PAL 200209 % 180 mim Wz DxH)

Weight
GRS000; Unpocked 40 kg, Pocked 50 kg
FAL Umpocked ¥ kg, Packed 10 kg

Eleciricol Requirernernts
208240 v AC, 50060 Ho
Eoted cumant 15 A, surge cumant 40 A

SD&720 S5ample Delivery Systerm

Precision engneered aufocsompler.
Accurata, durable, simple, cdaptotle,
reliable, fost and shrdy casign. Suppded
with sample racks fo hold 240 sample
wvials each of approximotely 20 mL ond o
standards rack to hokd 10 stomdard vials
gach with o wolume of opprosimaotaly 50
mL. Plostc somple ond standord vicks ore
supplied. PIFE and PEEE B used to provide
o metal fres igquid Aow path. Voriobie
confinuous flow somple probe rinsa
station with perstalfic purmp mirimizes
sample contaminafion ond camy-ovar.
Software confrok includa fnse fime,
delay time, number of replicates, rescale
rate, recaibrotion rote, measurament
tirrss and omalysis order. Full random
ocoess copabiity s standard. Up o 350
somples con be looded using F mL tubaes
and a further 380 somples using the
optionol rock extension giving a fofal of
Fi0 somples.

Dimansions
5230 m 250 x 482 mm (W H x D]

Welght
SDE720: Unpacked 1) kg, Pocked 15 kg

Hectricol Reguiremeanis
T00-280 W A 50060 He

P5720 Auto Dilutor

4 syTinge pumpo dilufion systern for flome
and hydrida opplications. Can be used
far aufocanated sompla dilution,
preporation of working shomdords and
standaord additions. oddifion of chemical
mdifier soiutions, gutomated spike
recoveny. Can olso ba used in
conjunchion with Automaotic Bumser
Rotation for extended dymomic range.

DEmensions
140 230 x 140 mm (W xH x 0|

Welght
P$720: Unpacked 7 kg, Pocked 7 kg

Hechicol Regquiremenis
00-2al W Al 50/60 He

HG3000 Hydride Generalor

n HGA000 s an awrtomiatic confinuous
flow hycricke generator for the analyss of
the hydride forming elemments such as
arsenic, sadanium, ontimany, bismuth,
talurium, tin, germanium and leod ot
parts por bilion concantration bevel.

The smee systemn con be vsed to measura
mercury of ports per Blon concentration
utlizing the cold vopour fechnigue.

Dimensions
200 200w 260 i (W H = 0]

Weight
HGA000: Unpocked 7 kg, Packed 12 kg

Gas Requiremenis

High purity argon or nifrogen of 20mL!
mmam [+ 120 mLfmin for 5niCiE operafion)
and o inlet pressure of 150 kEPo

Eleciricol Requinsmeants
1002400 aC, S0/60 Hz, 120 VA

MC3000 Mercury Concenirator

Godd omalgomafion marcury frapping
accassory for use with the HGE3000 to
enable ppt analysis of mencuny. Consists
of o power supply ond workinead with
buwili-im gold foll frop ond Quaortz
absorption cell. Confrobed by the
Sovantas sofreore.

Programmaoble load time, numbber of
raplicates, flush time and clean.

Dimsansions
260 160w 220 mm (WxH= D)

Weight
MUCANND: Unpocked 1004 kg, Pocked 15

3

Gas Requiremenits

High purity argon or nitrogen gos punge,
flow rate 30 mLfmin ond inket pressune of
1 50 kPa.

Eleciricol Requirements
100-240 % AC, S0/80 Hz

EHGI000 Eleciically Healed Cell
for HG3I000

Tampearotwre controlled elactric heoting
blankat for hkeating the guorz cal used i
fydrde genencticon AAS. Includes power
supphy with tempercthure controller and
workhaod.

Dimensions

2800 160w 290 i (W H = 0]
Waeight

EHGI00: Unpocked 4 kg, Pocked B kg

Eleciricol Reguinnments
100-240 % AC, S0/40 Hz



Ordering Information

SavantiA T
SavantAl,

Each SavanlAh is supphed wilh sir-acetylane bumer, spray chamber, adjustable inerd
nebulizer, pas hoses, I‘.'Fﬂ'ﬁjl‘il‘rﬂ'llﬂL fama metheds marual and SavantAd, sofbwans

for the operation of the instnument and all accessaras,

Savantii Mo Flame

Each Savantts Mo Flame is suppiced with operaton mameal and Savantd softeana

or the aparation of the Insinamant and &l BCCRERITEE,

Accessories

Mitrous odde—acatylens bemer for Savantds E

Metrous axide—piabylans bumes fof Savanlas,

Recommended spares and consumables for Savantas, &
Recommandead sparas and consumables for Savantas,

Fuma extraction systam (complate) 220/240 Y, 50 Hz

Fume extraction system (complete) 110y, 60 Hz

Fume extraction syslem (oomplate) 220 ¥, B0 Hz

Air comgnessor (ol filled) 190, &0 Hz

Air compresssor (oil filled) 2200240 W, 50 He

Alr compreasor (oll filled) 220V, B0 Hz

Alr comgressar (oll-less) for high humidity or high altiude 2200240 V
Alr compressor (oil-less) Tor Regh humidily or high altilude 110 V
MElrous oxide cylinder reguiator with heaber 2200240

Mitrous oxide cylinder reguiator with heater 190 Y

Alr cynder ragulator

Acetyiene cylinder reguiaior

Balsion gas punifier

Gas purifier manienancs kil

Flame Auto Sampler
505720 Sample Defivery System

Supplied complete with basl bubes, inert probes, cablas, tubing, in buill wash

pump, fixed wash resenaic and four Bl-position sample mcks
PST20 Sample Preparation Syslem
Samplerfaccessory froley
Hydride
HGID0) Automabic Hydride Genarator
Recommended sparas and consumables for HG3000
EHGI00 Electic Heatar for hydride call
MCI000 Mercwry Concensrabor Uit for HG3000

Graphite Furmace
Systemn 5000 Automabed Graphite Fumace Syslem (complete)

Compizas GFS00 power supply and workivasd plus PAL automalic samphar
Supplied complsls with 10 pyrolyiically coated graphils lubes, 5 plaiforms,
500 sampla vials, furnace methods manual, beakers, hoses, cables and tubing.

Graphite fumace ubes, pyrollylically coated (pack of 10)
Pyrofiylic graphile platforms (pack of 10)

Pyrofytically coated, integrated plationm graphite fumace tubes (pack of 10)

Pair of electrodes

Sarmpds vials for PAL (pack of 500)

Recommended spares and consumables for System 5000
Refrigerated coolng system 220V, 50H:"

Refrigarated cooling system 110V, 60 Hz®

SavantAA Zeeman (One Super Lamp)
Savantih, Zeeman (Four Super Lamp)

Each Savantts Zeaman |5 supplied with a PAL2000 & suppliad with hoses, oparason
manial, fumaca methcds marual and SavantAs software for the cperation of the

inalrument and the FALS0OD

Accessories

Graphibe femace lubes, pyrolyically coated

Samphe vials Tor PAL4000 (pack of 500

Recommanded spares and consumables for SavantaA Zeeman
Recommended spares and consumables PALAON0

"Can atso be used wilth SavantAAs Zeaman

99-05739-00
99-0578-00

Be-0576-00

B8-0273-01
89-0076-00
95-0013-00
85-0103-00
88-0012-00
B8-0012-01
89-0200-00
T5-0005-00
T5-0006-00
T5-0045-00
T5-0048-00
TE-0050-00
99-0050-02
89-0050-03
H8-0089-00
B8-0100-00
89-0284-00
05-8912-00

89-0582-00

89-0207F-11
96-0021-00

89-0276-00
H5-0016-00
B9-0237-11
99-02456-11

89-5005-00

89-0053-00
99-00&0-00
88-0342-00
88-0061-00
B9-0022-00
85-00156-00
96-0083-00
B6-0063-01

89-0580-00
B8-0581-00

45-00712-00
99-0022-00
85-0405-00
85-0406-00
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