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ATTENTION
LES APPAREILS A RAYONS X SONT DANGEREUX A LA FOIS POUR LE PATIENT ET POUR LE
MANIPULATEUR S| LES MESURES DE PROTECTION NE SONT PAS STRICTEMENT APPLIQUEES
Bien que cet appareil soit construit selon les normes de sécurité les plus sévéres, la source de
rayonnement X représente un danger lorsque le manipulateur est non qualifié ou non averti.
Une exposition excessive au rayonnement X entraine des dommages a 'organisme.
Par conséquent, toutes les précautions doivent étre prises pour éviter que les personnes non autorisees
ou non qualifiées utilisent cet appareil créant ainsi un danger pour les autres et pour elles-mémes.
Avant chague manipulation, les personnes qualifiées et autorisées a se servir de cet appareil doivent
se renseigner sur les mesures de protection établies par la Commission Internationale de la Protection
Radiologique, Annales 26 : Recommandations de la Commission Internationale sur la Protection
Radiologique et les normes nationales en vigueur.

WARNING
X-RAY EQUIPMENT IS DANGEROUS TO BOTH PATIENT AND OPERATOR
UNLESS MEASURES OF PROTECTION ARE STRICTLY OBSERVED
Though this equipment is built to the highest standards of electrical and mechanical safety, the useful
x-ray beam becomes a source of danger in the hands of the unautherized or unqualified operator.
Excessive exposure to x-radiation causes damage to human tissue.
Therefore, adequate precautions must be taken to prevent unauthorized or unqualified persons from
operating this equipment or exposing themselves or others to its radiation.
Before operation, persons qualified and authorized to operate this equipment should be familiar with the
Recommendations of the International Commission on Radiological Protection, contained in Annals
Number 26 of the ICRP, and with applicable national standards.

ATENCION
LOS APARATOS DE RAYOS X SON PELIGROSOS PARA EL PACIENTE Y EL MANIPULADOR
CUANDO LAS NORMAS DE PROTECCION NO ESTAN OBSERVADAS
Aungque este aparato esta construido segun las normas de seguridad mas estrictas, la radiacion X
constituye un peligro al ser manipulado por personas no autorizadas o incompetentes. Una exposicién
excesiva a la radiacion X puede causar dafios al organismo.
Por consiguiente, se deberan tomar todas las precauciones necesarias para evitar que las personas
incompetentes o no autorizadas utilicen este aparato, lo que seria un peligro para los demas y para si
mismas.
Antes de efectuar las manipulaciones, las personas habilitadas y competentes en el uso de este aparato,
deberan informarse sobre las normas de proteccién fijadas por la Comisidon Internacional de la Proteccién
Radiol6gica, Anales No 26: Recomendaciones de la Comision Internacional sobre la Proteccion
Radiol6gica y normas nacionales.

ACHTUNG
RONTGENAPPARATE SIND EINE GEFAHR FUR PATIENTEN SOWIE BEDIENUNGSPERSONAL,
WENN DIE GELTENDEN SICHERHEITSVORKEHRUNGEN NICHT GENAU BEACHTET WERDEN
Dieser Apparat entspricht in seiner Bauweise strengsten elektrischen und mechanischen Sichereitsnormen,
doch in den Handen unbefugter oder unqualifizierter Personen wird er zu einer Gefahrenquelle.
UberméRige Réntgenbestrahlung ist fir den menschlichen Organismus schadlich.
Deswegen sind hinreichende Vorsichtsmalknahmen erforderlich, um zu verhindern, daflunbefugte oder
unqualifizierte Personen solche Geréte bedienen oder sich selbst und andere Personen deren Bestrahlung
aussetzen kénnen.
Vor Inbetriebnahme dieses Apparats sollte sich das qualifizierte und befugte Bedienungspersonal mit den
geltenden Kriterien fiir den gefahrlosen Strahleneinsatz durch sorgféltiges Studium des Hefts Nr. 26 der
Internationalen Kommission fiir Strahlenschutz (ICRP) vertraut machen: Empfehlungen der Internationalen
Kommission fiir Strahlenschutz und anderer nationaler Normenbehérden.
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Important Information
LANGUAGE

NPEOYMNPEXIAEHNE ToBa ynbTBaHe 3a paboTa € Hann4yHO CaMo Ha aHrMNCKU e3UK.
(BG) e AKO JOCTaBYMKBT Ha ycrnyraTa Ha KnuMeHTa U3ncka apyr e3uk, 3agbiikeHne Ha
KNMMeHTa e ga ocurypuv npesog.

o He usnonseante o6opyasaHeTo, Npeau Aa cTe ce KOHCynTupanu n pasbpanu
ynbTBaHETO 3a paborTa.

e HecnassaHeTo Ha ToBa NpeaynpexaeHre MoXxe 4a AoBede A0 HapaHsiBaHe Ha
OOCTaB4MKa Ha ycnyrarta, onepartopa nnu nayneHTa B pe3ynrtat Ha TOKOB yaap,
MexXaHU4Ha nnn apyra onacHocCT.

BE 2F*E1"‘¥ﬂﬂﬂ¢m1 LR STRRAS
(ZH-CN) MBEEFNEBRSARBREFRANEAE , WEFEETRERABRERS

o RUFARARMTEEMALEFHE , THEATEE,
o RBABSUENEERSAR. REARANBEEKBE, NIHMHEIEMERN

i E.
5 7 AR 3 F MHE R AT SR,
(ZH-HK) . MEFFHNBRBUEBEERLNZREFM , EFEETRUEPERE.

. KRIESHEFBBFMERABEART , BRI ERAMERIE.
o TERABEHSTRBAMED. MERHEERRAZIBE, BHUMEIEMENE

.
& AMAEFMEERUR
(ZH-TW) . EEFHKEEEBEICURMANES  BAEFATRADERS.

o FBOABMBARRIE  RIE CCERLBBAMIE T,
« AAREEARES  UREBMEED. REEIFIEBE, BRIEMEERMRZ

5.
UPOZORENJE Ovaj servisni priru¢nik dostupan je na engleskom jeziku.
(HR) » Ako davatelj usluge klijenta treba neki drugi jezik, klijent je duzan osigurati prijevod.

o Ne pokuSavajte servisirati opremu ako niste u potpunosti procitali i razumijeli ovaj
servisni prirucnik.

» Zanemarite li ovo upozorenje, moze dodi do ozljede davatelja usluge, operatera ili
pacijenta uslijed strujnog udara, mehanickih ili drugih rizika.
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VYSTRAHA Tento provozni ndvod existuje pouze v anglickém jazyce.
(CS) e V pripadé, Ze externi sluzba zakaznikim potfebuje navod v jiném jazyce, je zajisté-
ni pfekladu do odpovidajiciho jazyka ukolem zakaznika.

« Nesnazte se o udrzbu tohoto zafizeni, aniz byste si precetli tento provozni navod a
pochopili jeho obsah.

e V pfipadé nedodrzovani této vystrahy mize dojit k poranéni pracovnika prodejniho
servisu, obsluzného personalu nebo pacient(i vlivem elektrického proudu, respektive
vlivem mechanickych &i jinych rizik.

ADVARSEL Denne servicemanual findes kun pa engelsk.
(DA) « Hvis en kundes tekniker har brug for et andet sprog end engelsk, er det kundens
ansvar at sgrge for overseettelse.

« Forsgg ikke at servicere udstyret uden at laese og forsta denne servicemanual.

« Manglende overholdelse af denne advarsel kan medfere skade pa grund af elektrisk
sta@d, mekanisk eller anden fare for teknikeren, operataren eller patienten.

WAARSCHUWING Deze onderhoudshandleiding is enkel in het Engels verkrijgbaar.
(NL) « Als het onderhoudspersoneel een andere taal vereist, dan is de klant verantwoorde-
lijk voor de vertaling ervan.

e Probeer de apparatuur niet te onderhouden alvorens deze onderhoudshandleiding
werd geraadpleegd en begrepen is.

e Indien deze waarschuwing niet wordt opgevolgd, zou het onderhoudspersoneel, de
operator of een patiént gewond kunnen raken als gevolg van een elektrische schok,
mechanische of andere gevaren.

WARNING This service manual is available in English only.
(EN) « If a customer's service provider requires a language other than English, it is the cus-
tomer's responsibility to provide translation services.

« Do not attempt to service the equipment unless this service manual has been con-
sulted and is understood.

« Failure to heed this warning may result in injury to the service provider, operator or
patient from electric shock, mechanical or other hazards.

HOIATUS See teenindusjuhend on saadaval ainult inglise keeles.
(ET) » Kui klienditeeninduse osutaja nduab juhendit inglise keelest erinevas keeles, vastu-
tab klient tdlketeenuse osutamise eest.

« Arge Uritage seadmeid teenindada enne eelnevalt kéesoleva teenindusjuhendiga
tutvumist ja sellest aru saamist.

o Ka&esoleva hoiatuse eiramine vdib pdhjustada teenuseosutaja, operaatori voi pat-
siendi vigastamist elektril66gi, mehaanilise vdi muu ohu tagajarjel.
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VAROITUS
(FI)

ATTENTION
(FR)

WARNUNG
(DE)

MPOEIAOMOIHZH
(EL)

FIGYELMEZTETES
(HU)

Tama huolto-ohje on saatavilla vain englanniksi.

Jos asiakkaan huoltohenkildstd vaatii muuta kuin englanninkielistd materiaalia, tar-
vittavan kdannoksen hankkiminen on asiakkaan vastuulla.

Al yrita korjata laitteistoa ennen kuin olet varmasti lukenut ja ymmartanyt tdman
huolto-ohjeen.

Mikali tata varoitusta ei noudateta, seurauksena voi olla huoltohenkildston, laitteis-
ton kayttajan tai potilaan vahingoittuminen sahkdiskun, mekaanisen vian tai muun
vaaratilanteen vuoksi.

Ce manuel d’installation et de maintenance est disponible uniquement en anglais.

Si le technicien d'un client a besoin de ce manuel dans une langue autre que I'an-
glais, il incombe au client de le faire traduire.

Ne pas tenter d'intervenir sur les équipements tant que ce manuel d’installation et
de maintenance n'a pas été consulté et compris.

Le non-respect de cet avertissement peut entrainer chez le technicien, l'opérateur
ou le patient des blessures dues a des dangers électriques, mécaniques ou autres.

Diese Serviceanleitung existiert nur in englischer Sprache.

Falls ein fremder Kundendienst eine andere Sprache bendtigt, ist es Aufgabe des
Kunden fiir eine entsprechende Ubersetzung zu sorgen.

Versuchen Sie nicht diese Anlage zu warten, ohne diese Serviceanleitung gelesen
und verstanden zu haben.

Wird diese Warnung nicht beachtet, so kann es zu Verletzungen des Kundendienst-
technikers, des Bedieners oder des Patienten durch Stromschlage, mechanische
oder sonstige Gefahren kommen.

To Tmapov eyxelpidlo a¢pPig diatiBeTal povo ata ayyAikd.

Edv o 1eXVIKOG 0¢pBIg EVOG TTEAATN ATTAITEI TO TTAPOV EYXEIPIOIO TE YAWOOO EKTOG TWV
ayyAIKwv, atroTeAei euBUVN Tou TTEAATN VA TTAPEXEI TIG UTTNPETIEG PETAPPATNG.

Mnv ETTIXEIPNOETE TNV EKTEAEDN EPYATIWV TEPPIG TTOV ECOTTAICHUO av OV EXETE
OUMBOUAEUTEI KaI KOTAVONOEI TO TTAPOV £yXEIPidIo TEPPIC.

Av dgv TTPOTEEETE TNV TTPOEIOOTTOINGN AUTH, EVOEXETAI VA TTPOKANBEI TPAUUATIOUOG
aToV TEXVIKO TEPPBIG, OTO XEIPIATH ) TOV agBevr) atmo nAeKTPOTTANEia, uNXavIKoUug N
aAAoug Kivduvoug.

Ezen karbantartasi kézikonyv kizarolag angol nyelven érhet6 el.

Ha a vevd szolgaltatdja angoltdl eltérd nyelvre tart igényt, akkor a vevd felel6ssége
a forditas elkészittetése.

Ne probalja elkezdeni hasznalni a berendezést, amig a karbantartasi kézikdnyvben
leirtakat nem értelmezték.

Ezen figyelmeztetés figyelmen kivul hagyasa a szolgaltatd, mikddtetd vagy a beteg
aramutés, mechanikai vagy egyéb veszélyhelyzet miatti sérilését eredményezheti.
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APVORUN Pessi pjonustuhandbdk er adeins faanleg a ensku.
(IS) « Ef ad pjonustuveitandi vidskiptamanns parfnast annas tungumals en ensku, er pad
skylda vidskiptamanns ad skaffa tungumalapjonustu.

o Reynid ekki ad afgreida teekid nema ad pessi pjénustuhandbok hefur verid skodud
og skilin.

« Brot & sinna pessari advorun getur leitt til meidsla a pjonustuveitanda, stjérnanda
eda sjuklings fra raflosti, vélraenu eda 6drum ahaettum.

AVVERTENZA Il presente manuale di manutenzione & disponibile soltanto in lingua inglese.
(IT) » Se un addetto alla manutenzione richiede il manuale in una lingua diversa, il cliente
€ tenuto a provvedere direttamente alla traduzione.

» Procedere alla manutenzione dell'apparecchiatura solo dopo aver consultato il pre-
sente manuale ed averne compreso il contenuto.

« Il mancato rispetto della presente avvertenza potrebbe causare lesioni all'addetto al-
la manutenzione, all'operatore o ai pazienti provocate da scosse elettriche, urti mec-
canici o altri rischi.

o) COH—EANZATILIZGRHEBRLIBYEE A,
(JA) e U—ERZHEYBEThZIEENKEBUNOEZTZEREINDEE. BREXETOXE
EOEETITSENDEEETVWEEEERT,

e ZOY—EAXZAT7IZHGZLEHELTIC. REOH—EAZTHLBEVTEE
Lo

o ZOEBLELIHDLDABVGES, Y—ERAZHEYETIDH, BEEHDIVRIEE AN,
BEPEBH NG ZTOMOBRICKYBEITIAHEEN B ET,

il 2 M|~ DiFYe Po{=Et 0|85H4 4 l&Lich.
(KO) . T70| MHIA RIBA7H o] 0/9l0] 1018 2T H H2, o MHIAE MBstE
72 n7o| Aeleiuct.

o & MH|A RS &Esto] SXI5HX| 2 ol ST T HIE +Elstedn AT 3K
Ot A2

o &2 31 AMEol RolstX| to M7 43, 7|HM I, E= 7IE /RS = s M
HIA MSKH MASA Es ERtofH 24 e = UAsLC

BRIDINAJUMS ST apkopes rokasgramata ir pieejama tikai anglu valoda.
(LV) » Jaklienta apkopes sniedz&jam nepiecieSama informacija cita valoda, klienta piena-
kums ir nodro8inat tulkojumu.

« Neveiciet aprikojuma apkopi bez apkopes rokasgramatas izlasiSanas un saprasa-
nas.

« Sibridinajuma neievéro$anas rezultita var rasties elektriskas stravas trieciena, me-
hanisku vai citu faktoru izraisitu traumu risks apkopes sniedzéjam, operatoram vai
pacientam.
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ISPEJIMAS
(LT)

ADVARSEL
(NO)

OSTRZEZENIE
(PL)

ATENGAO
(PT-BR)

ATENGAO
(PT-PT)

Sis eksploatavimo vadovas yra tik angly kalba.

Jei kliento paslaugy tiekéjas reikalauja vadovo kita kalba — ne angly, suteikti vertimo
paslaugas privalo klientas.

Nemeéginkite atlikti jrangos techninés prieziuros, jei neperskaitéte ar nesupratote Sio
eksploatavimo vadovo.

Jei nepaisysite Sio jspé&jimo, galimi paslaugy tiekéjo, operatoriaus ar paciento suza-
lojimai dél elektros Soko, mechaniniy ar kity pavojy.

Denne servicehandboken finnes bare pa engelsk.

Hvis kundens serviceleverandar har bruk for et annet sprak, er det kundens ansvar
a sorge for oversettelse.

Ikke forsgk a reparere utstyret uten at denne servicehandboken er lest og forstatt.

Manglende hensyn til denne advarselen kan fgre til at serviceleverandgren, oper-
ataren eller pasienten skades pa grunn av elektrisk stagt, mekaniske eller andre
farer.

Niniejszy podrecznik serwisowy dostepny jest jedynie w jezyku angielskim.

Jesli serwisant klienta wymaga jezyka innego niz angielski, zapewnienie ustugi ttu-
maczenia jest obowigzkiem klienta.

Nie probowac serwisowac urzgdzenia bez zapoznania sie z niniejszym podreczni-
kiem serwisowym i zrozumienia go.

Niezastosowanie sie do tego ostrzezenia moze doprowadzi¢ do obrazen serwisan-
ta, operatora lub pacjenta w wyniku porazenia prgdem elektrycznym, zagrozenia
mechanicznego bgdz innego.

Este manual de assisténcia técnica encontra-se disponivel unicamente em inglés.

Se outro servigo de assisténcia técnica solicitar a traducao deste manual, cabera ao
cliente fornecer os servigos de traducao.

Nao tente reparar o equipamento sem ter consultado e compreendido este manual
de assisténcia técnica.

A nao observancia deste aviso pode ocasionar ferimentos no técnico, operador ou
paciente decorrentes de choques elétricos, mecanicos ou outros.

Este manual de assisténcia técnica sé se encontra disponivel em inglés.

Se qualquer outro servigo de assisténcia técnica solicitar este manual noutro idio-
ma, é da responsabilidade do cliente fornecer os servigos de tradugéo.

N&o tente reparar o equipamento sem ter consultado e compreendido este manual
de assisténcia técnica.

O n&o cumprimento deste aviso pode colocar em perigo a seguranga do técnico, do
operador ou do paciente devido a choques eléctricos, mecanicos ou outros.
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ATENTIE
(RO)

OCTOPOXHO!
(RU)

UPOZORENJE
(SR)

UPOZORNENIE
(SK)

ATENCION
(ES)

Acest manual de service este disponibil doar in limba engleza.

Daca un furnizor de servicii pentru clienti necesita o alta limba decét cea engleza,
este de datoria clientului sa furnizeze o traducere.

Nu Tncercati sa reparati echipamentul decat ulterior consultarii si intelegerii acestui
manual de service.

Ignorarea acestui avertisment ar putea duce la ranirea depanatorului, operatorului
sau pacientului Tn urma pericolelor de electrocutare, mecanice sau de alta natura.

[aHHoe PYKOBOACTBO MO TEXHU4YECKOMY 06Cﬂy)KI/IBaHI/IPO npeacrtaBneHo TOJIbKO Ha
aHIMNINCKOM SI3bIKE.

Ecnn CepBUCHOMY nepcoHany KrnneHta HeobxoaMmo PYKOBOACTBO HE Ha
aHIMNNCKOM, a Ha KakoOM-TO OPYrom A3blKke, KIMEeHTY crnenyeTt CaMoCTOATESIbHO
obecneunTb nepesona.

I'Iepe,u, TEXHNYECKM O6CJ'Iy)KVIBaHI/IeM O60pyﬂ,OBaHMﬂ obsizaTensHo O6paTI/|Ter K
OaHHOMY pyKOBOACTBY U NONMUTE N3NOXKEHHbIE B HEM CBEAEHUS.

HecobntogeHne Tp66OBaHI/II7I OaHHOro npeaynpexaeHua MoXXeT NnNpuBecTt K ToMy,
YTO cneunanuct no TeXO6CJ'Iy)KVIBaHI/IPO, oneparop unn naumMeHT nony4ynuT yaap
ANEeKTPUYECKMM TOKOM, MEXaHUYECKYIO TpaBMy UMK Apyroe noBpexneHue.

Ovo servisno uputstvo je dostupno samo na engleskom jeziku.

Ako Klijentov serviser zahteva neki drugi jezik, klijent je duzan da obezbedi prevodi-
lacke usluge.

Ne pokuSavajte da opravite uredaj ako niste procitali i razumeli ovo servisno uputst-
VO.

Zanemarivanje ovog upozorenja moze dovesti do povredivanja servisera, rukovaoca
ili pacijenta usled strujnog udara ili mehanickih i drugih opasnosti.

Tento navod na obsluhu je k dispozicii len v anglictine.

Ak zakaznikov poskytovatel sluZieb vyzaduje iny jazyk ako angliétinu, poskytnutie
prekladatelskych sluzieb je zodpovednost'ou zakaznika.

NepokuSajte sa o obsluhu zariadenia, kym si neprecitate navod na obluhu a nepor-
ozumiete mu.

Zanedbanie tohto upozornenia moze spdsobit’ zranenie poskytovatela sluZieb, ob-
sluhujucej osoby alebo pacienta elektrickym pradom, mechanické alebo iné ohroze-
nie.

Este manual de servicio sélo existe en inglés.

Si el encargado de mantenimiento de un cliente necesita un idioma que no sea el
inglés, el cliente debera encargarse de la traduccion del manual.

No se debera dar servicio técnico al equipo, sin haber consultado y comprendido
este manual de servicio.

La no observancia del presente aviso puede dar lugar a que el proveedor de servi-
cios, el operador o el paciente sufran lesiones provocadas por causas eléctricas,
mecanicas o de otra naturaleza.
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VARNING
(SV)

OPOZORILO
(SL)

DIKKAT
(TR)

Den har servicehandboken finns bara tillgénglig pa engelska.

Om en kunds servicetekniker har behov av ett annat sprak an engelska, ansvarar
kunden for att tillhandahalla dversattningstjanster.

Forsok inte utféra service pa utrustningen om du inte har last och forstar den har
servicehandboken.

Om du inte tar hansyn till den har varningen kan det resultera i skador pa servicete-
knikern, operatdren eller patienten till féljd av elektriska stétar, mekaniska faror eller
andra faror.

Ta servisni priro¢nik je na voljo samo v angleSkem jeziku.

Ce ponudnik storitve stranke potrebuje priroénik v drugem jeziku, mora stranka za-
gotoviti prevod.

Ne poskusajte servisirati opreme, Ce tega priroCnika niste v celoti prebrali in razu-
meli.

Ce tega opozorila ne upostevate, se lahko zaradi elektricnega udara, mehanskih ali
drugih nevarnosti poskoduje ponudnik storitev, operater ali bolnik.

Bu servis kilavuzunun sadece ingilizcesi mevcuttur.

Eger musteri teknisyeni bu kilavuzu ingilizce disinda bir baska lisandan talep
ederse, bunu tercime ettirmek musteriye diser.

Servis kilavuzunu okuyup anlamadan ekipmanlara miidahale etmeyiniz.

Bu uyariya uyulmamasi, elektrik, mekanik veya diger tehlikelerden dolayi teknisyen,
operatdr veya hastanin yaralanmasina yol agabilir.
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Chapter 1 Safety and Regulatory

1 Safety
1.1 X-Ray Protection

AWARNING

X-RAY EQUIPMENT IF NOT PROPERLY USED MAY CAUSE INJURY.
ACCORDINGLY, THE INSTRUCTIONS HEREIN CONTAINED SHOULD BE
THOROUGHLY READ AND UNDERSTOOD BY EVERYONE WHO WILL USE
THE EQUIPMENT BEFORE YOU ATTEMPT TO PLACE THIS EQUIPMENT IN
OPERATION. THE GENERAL ELECTRIC COMPANY, MEDICAL SYSTEMS
GROUP, WILL BE GLAD TO ASSIST AND COOPERATE IN PLACING THIS
EQUIPMENT IN USE.

ALTHOUGH THIS APPARATUS INCORPORATES A HIGH DEGREE OF
PROTECTION AGAINST X-RADIATION OTHER THAN THE USEFUL BEAM,
NO PRACTICAL DESIGN OF EQUIPMENT CAN PROVIDE COMPLETE
PROTECTION. NOR CAN ANY PRACTICAL DESIGN COMPEL THE
OPERATOR TO TAKE ADEQUATE PRECAUTIONS TO PREVENT THE
POSSIBILITY OF ANY PERSONS CARELESSLY EXPOSING THEMSELVES
OR OTHERS TO RADIATION.

IT IS IMPORTANT THAT EVERYONE HAVING ANYTHING TO DO WITH X-
RADIATION BE PROPERLY TRAINED AND FULLY ACQUAINTED WITH THE
RECOMMENDATIONS OF THE NATIONAL COUNCIL ON RADIATION
PROTECTION AND MEASUREMENTS AS PUBLISHED IN NCRP REPORTS
AVAILABLE FROM NCRP PUBLICATIONS, 7910 WOODMONT AVENUE,
ROOM 1016, BETHESDA, MARYLAND 20814, AND OF THE INTERNATIONAL
COMMISSION ON RADIATION PROTECTION, AND TAKE ADEQUATE STEPS
TO PROTECT AGAINST INJURY. THE EQUIPMENT IS SOLD WITH THE
UNDERSTANDING THAT THE GENERAL ELECTRIC COMPANY, MEDICAL
SYSTEMS GROUP, ITS AGENTS, AND REPRESENTATIVES HAVE NO
RESPONSIBILITY FOR INJURY OR DAMAGE WHICH MAY RESULT FROM
IMPROPER USE OF THE EQUIPMENT. VARIOUS PROTECTIVE MATERIAL
AND DEVICES ARE AVAILABLE. IT IS URGED THAT SUCH MATERIALS OR
DEVICES BE USED.

A\ CAUTION

United States Federal law restricts this device to use by or on the order of a
physician.

If you have any comments, suggestions or corrections to the information in this document,
please write them down, include the document title and document number, and send them to:

GENERAL ELECTRIC COMPANY MEDICAL SYSTEMS
MANAGER — INFORMATION INTEGRATION,
AMERICAS W-622

P.O. BOX 414

Chapter 1 Safety and Regulatory 17
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MILWAUKEE, WI 53201-0414

1.2 Certified Electrical Contractor Statement

All electrical installations that are preliminary to positioning of the equipment at the site prepared
for the equipment shall be performed by licensed electrical contractors. In addition, electrical
feeds into the Power Distribution Unit shall be performed by licensed electrical contractors.
Other connections between pieces of electrical equipment, calibrations, and testing shall be
performed by qualified GE Medical personnel. The products involved (and the accompanying
electrical installations) are highly sophisticated, and special engineering competence is
required. In performing all electrical work on these products, GE will use its own specially
trained field engineers. All of GE’s electrical work on these products will comply with the
requirements of the applicable electrical codes.

The purchaser of GE equipment shall only utilize qualified personnel (i.e., GE’s field engineers,
personnel of third-party service companies with equivalent training, or licensed electricians) to
perform electrical servicing on the equipment.

1.3 Damage in Transportation

All packages should be closely examined at time of delivery. If damage is apparent, have
notation “damage in shipment” written on all copies of the freight or express bill before delivery
is accepted or “signed for” by a General Electric representative or a hospital receiving agent.
Whether noted or concealed, damage MUST be reported to the carrier immediately upon
discovery, or in any event, within 14 days after receipt, and the contents and containers held for
inspection by the carrier. A transportation company will not pay a claim for damage if an
inspection is not requested within this 14 day period.

Call Traffic and Transportation, Milwaukee, WI (414) 827-3449 / 8*285-3449 immediately after
damage is found. At this time be ready to supply name of carrier, delivery date, consignee
name, freight or express bill number, item damaged and extent of damage.

Complete instructions regarding claim procedure are found in Section “S” of the Policy &
Procedure Bulletins (6/17/94).
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2 Regulatory Requirements

This equipment generates, uses, and can radiate radio frequency energy. The equipment may
cause radio frequency interference to other medical and non-medical devices and radio
communications. To provide reasonable protection against such interference, this product
complies with emission limits for Group 1 Class A Medical Devices as stated in EN 60601-1-2.

However, there is no guarantee that interference will not occur in a particular installation. If this
equipment is found to cause interference (which may be determined by switching the equipment
on and off), the user (or qualified service personnel) should attempt to correct the problem using
one or more of the following measures:

« Reorientate or relocate the affected device(s).
« Increase the separating space between the equipment and the affected device.
« Power the equipment from a source different from that of the affected device.

o Consult the point of purchase or the service representative for further suggestions.

The manufacturer is not responsible for any interference caused either by the use of
interconnect cables other than those recommended or by unauthorized changes or
modifications to this equipment. Unauthorized changes or modifications could void the user’s
authority to operate the equipment.

To comply with the regulations applicable to an electromagnetic interface for a Group 1 Class A
Medical Device, all interconnect cables to peripheral devices must be shielded and properly
grounded. Use of cables not properly shielded and grounded may result in the equipment
causing radio frequency interference in violation of the European Union Medical Device directive
and FCC regulations.

This product complies with the regulatory requirements of the following:

» Council Directive 93/42/EEC concerning medical devices when it bears the following CE
marking of conformit:

lllustration 1-1:

c € 0459

For a system, the location of the CE marking label is described in the system manual.

European registered place of business (two addresses correspond to the same legal entity)::

Table 1-1:

GE Medical Systems SCS GE Medical Systems SCS
283 rue de la Miniére 283 rue de la Miniére
78530 Buc France BP 34 78533 Buc Cedex
Tel : +33 1 30 70 40 40 Tel : +33 1 30 70 40 40

o Green QSD 1990 Standard issued by MDA (Medical Devices Agency, Department of Health,
UK).

e Medical Device Good Manufacturing Practice Manual issued by the FDA (Food and Drug
Administration, Department of Health, USA).

Chapter 1 Safety and Regulatory 19
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o Underwriters’ Laboratories, Inc. (UL), an independent testing laboratory.

« Canadian Standards Association (CSA).

o International Electrotechnical Commission (IEC), international standards organization, when

applicable.

AWARNING

CE MARKING ON X-RAY TUBE ASSEMBLY CONCERNS ONLY THE X-RAY
TUBE ASSEMBLY ALONE.

THIS X-RAY TUBE ASSEMBLY IS INTENDED TO BE USED IN A MEDICAL
SYSTEM WHICH CAN BE A CE MARKING SYSTEM OR A NON CE MARKING
SYSTEM AS GENERALLY INSTALLED BASE.

REFER TO ACCOMPANYING DOCUMENT OF THE SYSTEM FOR
COMPATIBILITY OF THE X-RAY TUBE ASSEMBLY AND FOR
INFORMATIONS CONCERNING CE MARKING OF THE SYSTEM.

TO SUM UP, INSTALLING A CE MARKED X-RAY TUBE ASSEMBLY IN A NON
CE MARKED SYSTEM DOES NOT MAKE THE WHOLE SYSTEM CE
MARKED.

ACCOMPANYING DOCUMENT OF THIS PRODUCT ACCORDING TO IEC
601-2-28/1993. TERMINOLOGY USED IN THIS DOCUMENT IS AS USED IN
IEC 788/1984.

THIS DOCUMENT MUST BE TRANSMITTED TO THE USER AND
ASSEMBLER OF THE X-RAY TUBE ASSEMBLY.

ORIGINAL LANGUAGE OF EDITING: ENGLISH.

GENERAL ELECTRIC MEDICAL SYSTEMS IS ISO 9001 CERTIFIED.

20
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Chapter 2 X-Ray Tube, MX 150, 2142036 and
2142036-3

1 Description
1.1 General

The MX 150 2142036, 2142036-3 X-Ray tube is equipped with tube housing MX 150 2149521,
2149521-3.

The main characteristics of this tube are given in Section 1.2.

Chapter 2 X-Ray Tube, MX 150, 2142036 and 21
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1.2 Characteristics

Subject Specifications Reference Standards?
Nominal anode input power? 16/47/115 kW IEC 60613/2010
Maximum anode heat content 1 430 000 Joules IEC 60613/2010
Anode maximum cooling rate 4.96 kW JIS Z 4704
Anode heating and cooling curves See Section 2.4, Anode Heating and Cool- IEC 60613/2010
ing Curves
Single load rating See Section 2.2, Single load rating IEC 60613/2010
Serial load rating See Section 2.3, Serial Load rating IEC 60613/2010
Target material Tungsten IEC 60601-2-28/1993 and
IEC 6061-2-28/2010
Reference axis Normal to longitudinal axis to X-Ray tube IEC 60601-2-28/1993 and
See Section 1.3 IEC 6061-2-28/2010
Target angle with respect to the specified 11°15° IEC 60601-2-28/1993 and
reference axis IEC 6061-2-28/2010
Nominal focal spot value* 0.3,0.6,1.2 IEC 60336/2005
Distance between axes of focal spots 1.2 less than equal +/-0.5 mm
and 0.6
Distance between axes of focal spots 1.2 less than equal +/-0.6 mm
and 0.3
Distance between axes of focal spots 0.6 less than equal +/-0.1 mm
and 0.3
Modulation transfer function See Section 2.5, Modulation transfer func- IEC 60336/2005
tion
Minimal inherent filtration3 0.85 mm Al equivalent at 70 kV
Nominal high voltage 125 kV IEC 60613/2010
Anode rotation 10 800 rpm, 180 Hz IEC 60601-2-28/1993 and
IEC 6061-2-28/2010
Maximum current filament 6.5A IEC 60613/2010
Electron emission curves See Section 2.1, Electron Emission IEC 60613/2010

Curves Voltage

Disc diameter 140 mm —

Weight 5.1 kg +/-0.1 kg

" Reference standard means that compliance with this standard is stated.
2 For an equivalent anode input power of 100 W.
3 Determined according theorical method of calculating from BIRCH and MARSHALL.

4 0.3 focal spot is obtained by biasing the 0.6 focal spots with one constant potential, —1900 V >
Vg2 > -2300 V +/- 5%. Electron emission from the 0.6 focal spot is controlled by grid up to 125
kV at Vg1 =-3500 V +/- 6%.
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1.3 Dimensions
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1.4 Connections

A — Common
B - Large focal spot (1.2)
E-Vg2

F — Small focal spot (0.6 and 0.3)

G -Vg1
1.5 Labelling

X-Ray tube carries identification labels according IEC Standard 601-2-28 which identify
Manufacturer, Model and Serial No. of the component.

This marking is designed to remain legible when the x-ray tube is dismantled from the X-Ray
tube housing after a period of normal use.

The following table shows the X-ray tube assemblies covered by this document.

X-ray Tube Assembly Model Number Casing Model Number Tube Insert Model Number
2149520 2149521 2142036
2149520-4 2149521 2142036-3
2149522 2149521-3 2142036
2149522-2 2149521-3 2142036-3
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2 Curves and Charts
2.1 Electron Emission Curves Voltage
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Anode input intensity

Anode input intensity
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Focal spot: 0.3 (Full range)
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2.2 Single load rating
For an equivalent anode input power of 100 W.
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2.2.1 Focal spot: 1.2, Vollage

Voltage -L—1_.
POWER (kW) EXPOSURE TIME(s)
132 0.01
115 0.1
92 0.5
80 1
70 2
45 10
2.2.2 Focal spot: 0.6
POWER (kW) EXPOSURE TIME(s)
50.8 0.01
47.2 0.1
38.5 0.5
34 1
324 2
27 10
2.2.3 Focal spot: 0.3
POWER (kW) EXPOSURE TIME(s)
16 0.01
16 0.1
14.6 0.5
14.3 1
13.8 2
12.7 10

2.3 Serial Load rating

2.3.1 Focal spot: 1.2, Voltage

Voltage 1.

Maximum series run time (s) assumes series starts with 80% of anode storage available.
Table 2-1: 1 FRAME/S

EXPOSURE POWER (kW)
TIME (s)

60 70 80 1) 100
0.005 600 600 600 600 600
0.010 600 600 600 600 600
0.020 600 600 600 600 600
0.040 600 600 600 384 191
0.080 600 268 150 95 59
0.100 275 163 102 65 38
0.200 77 47 26 12 3
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Table 2-2: 2 FRAMES/S

EXPOSURE POWER (kW)
TIME (s)

60 70 80 ) 100
0.005 600 600 600 600 600
0.010 600 600 600 600 600
0.020 600 600 600 511 220
0.040 600 329 175 113 74
0.080 133 89 59 38 22
0.100 96 63 41 24 135
0.200 30 16 7 2.5 1

Table 2-3: 4 FRAMES/S

EXPOSURE POWER (kW)
TIME (s)

60 70 80 90 100
0.005 600 600 600 600 600
0.010 600 600 600 600 231
0.020 600 331 186 120 80
0.040 133 95 65 43 27
0.080 51 33 20 11 45
0.100 35 21 12 5 2
0.200 6.5 25 1 05 0

2.3.2 Focal spot: 1.2
Table 2-4: 6 FRAMES/S

EXPOSURE POWER (kW)
TIME (s)

60 70 80 ) 100
0.005 600 600 600 600 496
0.010 600 600 387 192 123
0.020 202 152 101 69 455
0.040 81 54 36 23 13
0.080 27 16 8 35 1
0.100 17 8.5 35 1.5 1

Table 2-5: 8 FRAMES/S

EXPOSURE POWER (kW)
TIME (s)

60 70 80 90 100

0.005 600 600 600 600 238

0.010 600 332 191 124 83

0.020 133 99 68 46 29.5

0.040 54 35 22 13 6.5

0.080 16 75 35 1.5 1

0.100 8.5 35 1.5 1 0.5
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Table 2-6: 10 FRAMES/S

EXPOSURE POWER (kW)
TIME (s)

60 70 80 90 100
0.005 600 600 600 280 164
0.010 282 212 134 91 61.5
0.020 100 73 50 33 20
0.040 39 25 14 7.5 3
0.080 9 4 2 1 0.5

2.3.3 Focal spot: 0.6, Voltage
Voltage -L—1_.

Maximum series run time (s) assumes series starts with 80% of anode storage available.
Table 2-7: 1 FRAME/S

EXPOSURE POWER (kW)
TIME (s)

20 25 30 35 40
0.005 600 600 600 600 600
0.010 600 600 600 600 600
0.020 600 600 600 600 600
0.040 600 600 600 384 397
0.080 600 600 600 277 0
0.100 600 600 600 168 0
0.200 600 246 92 35 0

Table 2-8: 2 FRAMES/S

EXPOSURE POWER (kW)
TIME (s)

20 25 30 35 40
0.005 600 600 600 600 600
0.010 600 600 600 600 600
0.020 600 600 600 600 468
0.040 600 600 600 327 115
0.080 600 600 188 75 0
0.100 600 314 117 47 0
0.200 153 60 26 13 0

Table 2-9: 4 FRAMES/S

EXPOSURE POWER (kW)
TIME (s)

20 25 30 35 40
0.005 600 600 600 600 600
0.010 600 600 600 600 501
0.020 600 600 600 350 121
0.040 600 600 203 83 34
0.080 247 111 46 22 0
0.100 169 68 30 15 0
0.200 35 17 8.5 35 0
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2.3.4 Focal spot: 0.6
Table 2-10: 6 FRAMES/S

EXPOSURE POWER (kW)
TIME (s)

20 25 30 35 40
0.005 600 600 600 600 600
0.010 600 600 600 600 209
0.020 600 600 460 153 61
0.040 600 215 91 38 18
0.080 115 47 23 12 0
0.100 70 30 16 8 0

Table 2-11: 8 FRAMES/S

EXPOSURE POWER (kW)
TIME (s)

20 25 30 35 40
0.005 600 600 600 600 520
0.010 600 600 600 362 125
0.020 600 600 211 88 36
0.040 248 117 49 24 12
0.080 62 27 15 7 0
0.100 38 19 10 45 0

Table 2-12: 10 FRAMES/S

EXPOSURE POWER (kW)
TIME (s)
20 25 30 35 40
0.005 600 600 600 600 303
0.010 600 600 600 222 87
0.020 600 395 134 56 25
0.040 172 73 32 17 8
0.080 38 19 10 4.5 0
2.3.5 Focal spot: 0.3, Vollage
Voltage -L—1_.

Maximum series run time (s) assumes series starts with 80% of anode storage available.
Table 2-13: 1 FRAME/S

EXPOSURE POWER (kW)
TIME (s)

8 10 12 14 16
0.005 600 600 600 600 600
0.010 600 600 600 600 0
0.020 600 600 600 600 0
0.040 600 600 600 600 0
0.080 600 600 600 600 0
0.100 600 600 600 600 0
0.200 600 600 487 125 0
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Table 2-14: 2 FRAMES/S

EXPOSURE POWER (kW)
TIME (s)
8 10 12 14 16
0.005 600 600 600 600 600
0.010 600 600 600 600 0
0.020 600 600 600 600 0
0.040 600 600 600 600 0
0.080 600 600 600 305 0
0.100 600 600 600 169 0
0.200 600 266 82 24 0
Table 2-15: 4 FRAMES/S
EXPOSURE POWER (kW)
TIME (s)
8 10 12 14 16
0.005 600 600 600 600 600
0.010 600 600 600 600 0
0.020 600 600 600 600 0
0.040 600 600 600 344 0
0.080 600 600 181 61 0
0.100 600 313 100 31 0
0.200 138 40 15 6 0
2.3.6 Focal spot: 0.3
Table 2-16: 6 FRAMES/S
EXPOSURE POWER (kW)
TIME (s)
8 10 12 14 16
0.005 600 600 600 600 600
0.010 600 600 600 600 0
0.020 600 600 600 600 0
0.040 600 600 444 129 0
0.080 600 192 63 21 0
0.100 384 106 33 13 0
Table 2-17: 8 FRAMES/S
EXPOSURE POWER (kW)
TIME (s)
8 10 12 14 16
0.005 600 600 600 600 600
0.010 600 600 600 600 0
0.020 600 600 600 367 0
0.040 600 600 194 67 0
0.080 297 91 29 12 0
0.100 150 45 17 7.5 0
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Table 2-18: 10 FRAMES/S

EXPOSURE
TIME (s)

POWER (kW)

8

10

12

14

16

0.005
0.010
0.020
0.040
0.080

600
600
600
600
153

600
600
600
350
46

600
600
600
112
17

600
600

209
36

600
600

2.4 Anode Heating and Cooling Curves
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2.5 Modulation transfer function

These curves show typical performances.
2.5.1 Focal spot: 1.2

To get minimum values (according to IEC Standard 60336/2005), multiply the frequency by 0.93
(width) or 0.92 (length). Standard magnification: 1.3.
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2.5.2 Focal spot: 0.6

To get minimum values (according to IEC Standard 60336/2005), multiply frequency by 0.92
(width) or 0.81 (length) Standard magnification: 1.3.
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2.5.5 Focal spot: 0.5

To get minimum values (according to IEC Standard 60336/2005), multiply the frequency by 0.90
(width) or 0.82 (length).Standard magnification: 2.
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Chapter 3 X-Ray Tube Assembly Maxiray 150

1 Description
1.1 General

The Maxiray 150 Brazed Graphite X-Ray Tube Assembly is configured mechanically and
electrically with the associated systems: Tilt-C, LCA, LCV+, LC+, LCN+, LCLP+.

lllustration 3-1: D2711C and D2712C
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lllustration 3-2: X-Ray Tube Housing Dimensions
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lllustration 3-3: Labeling and Marking for D2711C and D2/712C

&

L

Focal spot position

o e

eTnmaan awonn

MADE FOR
_— GE MEDICAL SYSTEMS, LLC
T 4855 WEST ELECTRIC AVENUE,

MILWAUKEE, Wi 53219 USA

----- e MADE BY
GE MEDICAL SYSTEMS SCS

o 283 RUE DE LA MINIERE
waeal, Lecessol L, 78530 BUC — FRANCE

i TEensedi et g
GEMEDICAL SYSTEMS SCS§
283 RUE DE LA MINIERE
78530 BUC = FRAMNCE

1.1.1 Tube housing/tube configuration

The MaxiRay 150 Brazed Graphite X-Ray Tube Assembly is equipped with an MX150
(2142036, 2142036-3) rotating anode X-Ray Tube having a diameter of 140 mm.

The assembly is specially designed to equip:
e Vascular Systems,

e Cardiac Systems,

e Angio Systems.

1.1.2 HV Connection

The high voltage cables are connected to the X-Ray Tube Assembly; cable terminals are fitted
in the two Federal Standard type connectors, with 3 conductors on the anode side and 5
conductors on the cathode side. Pour 10 ml maximum of dielectric oil provided in the packaging
and also in the FRU (see Chapter 4, ) into both Federal Standard receptacles. Refer also to the
filling procedure provided with the oil container.
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The accessible metal parts of the X-Ray Tube Assembly body and flexible conductive housing
of high-voltage cables must be connected to the conductive enclosure of the high-voltage
generator.

1.2 Construction

The X-Ray Tube Housing is made of lead-lined light alloy. It is filled under vacuum with specially
processed insulating oil.

Internal expansion volume compensates for oil dilation at permissible temperatures.
X-Ray Tube Housing dimensions are shown on lllustration 3-2.

The weight of the X-Ray Tube Assembly, equipped with the X-Ray Tube and without HV cables,
is 43 +/-1 kg.

1.3 Marking

The X-Ray Tube Assembly carries markings required by IEC 601-2-28 in the form of a
combined description as shown in lllustration 3-3 Labeling and Marking for D2711C and
D2712C.

When applicable, the X-Ray Tube Assembly also carries labels to certify compliance with
regulation of addressee states (US Federal Regulation CFR Sub-Chapter J, UL, CSA and CE
Marking).

A second set of labels is supplied in a separate bag with each shipment of an X-Ray Tube
Assembly. This second set is for use when the tube assembly is either partially or totally
covered by the configuring system.

To comply with current marking visibility requirements, instructions for affixing the two sets of
labels are supplied in the assembler manual of the configured system.
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2 Characteristics
2.1 Technical characteristics

X-Ray Tube Assembly heating and cool-
ing curves

Subject Specifications Reference Standard’
Model name RX125-16/47/115 JISZ 4704
Maximum X-Ray Tube Assembly heat 2 300 000 Joules IEC 60613/2010
content
See lllustration 3-4 IEC 60613/2010

Maximum continuous heat dissipation of
X-Ray Tube Assembly

1700 W

IEC 60613/2010

Maximum symmetrical radiation field

370x 400 mmat 1 m

IEC 608061/1984

Reference axis

See Section 1.1, lllustration 3-2: X-Ray
Tube Housing Dimensions.
Normal to longitudinal axis of X-Ray Tube
Assembly

IEC 60601-2-28/1993 and
IEC 60601-2-28/2010

Target angle with respect to the specified
reference axis

11 degrees15’

IEC 60601-2-28/1993 and
IEC 60601-2-28/2010

Nominal focal spot value with respect to
the specified reference axis?

0.3,0.6,1.2

IEC 60336/2005

Modulation transfer function

See specification of configured X-Ray
Tube (Chapter 2, Section 2.5, Modulation
transfer function)

IEC 60336/2005

Minimum inherent filtration®

1 mm Al equivalent at 70 kV

Leakage dose

Nominal Permanent Filtration (HVL) 1.7 mm Al at 75 kV JIS Z 4704
Nominal high voltage 125 kv IEC 60613/2010
Maximum nominal anode—earth voltage 62.5 kV JIS Z 4704
Maximum nominal cathode—earth voltage 62.5 kV JIS Z 4704
0.5 mGy per hour JIS Z 4704

Loading factors concerning leakage radia-
tion

125kV, 12 mA

IEC60601-1-3/1994 and
IEC60601-1-3/2008
IEC60601-2-28/1993 and IEC
201601-2-28/2010

Classification

Class 1, Type B

IEC 60601-1/1988 and
IEC 60601-1/2005

High voltage connections

Receptacle socket Positive side: 3 con-
ductors Negative side: 5 conductors

IEC 60526/1978

Weight of tube housing (without HV ca-
bles)

43 kg +/-1 kg

Temperature range for transportation and
storage

—20 degrees C thru +70 degrees C

IEC 60601-1/1988 and
IEC 60601-1/2005

Added filter cannot be disassembled with-

out tool

1 mm Al

IEC60601-1-3/1994 and
IEC60601-1-3/2008

'i.e., compliance to the standard is declared.
2 Measured by slit camera (JIS Z 4704).
3 Determined according to the theorical method of calculating of Birch and Marshall.
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2.2 Electrical characteristics
22.1 General

The Maxiray 150 Brazed Graphite is a bipolar X-Ray Tube Assembly.

The maximum tube voltage, between poles is 125 kV peak value, on a rectified or constant
voltage generator balanced relative to ground.

2.2.2 Electrical connections and wiring

TIRC (Transformer Inverter Rotor Controller) X-RAY TUBE ASSEMBLY

green

WATER FLOW
& PUMP CONTROL 2 Thermal switch 1 (green

6-PIN
CONNECTOR
white
i 5
115 Volts e *
6
7 brown .

115 Volts
WHEN TUBE IS SELECTED

. Pressure switch (red)

3
SAFETY LOOP
12-PIN 19 Thermal switch 2 (red
CONNECTOR

3 Common (white)

STATOR Principal (black)
SUPPLY 1
410V

Auxiliary (green)

— |

HV 5 black
ANODE *
1N o
STATOR —7_ | Tuse
=
]
r 1
p
L L [—
5 LF (black)
L Common (red)
&
HV > Va1 (green)
CATHODE > Va2 (yellow)
=4 SF (white)
C

2.2.3 Stator -Rotation anode

The X-Ray Tube Assembly Maxiray 150 Brazed Graphite is compatible with the following
General Electric rotor controllers: TIRC Part No. 46-904650G2
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Winding resistance at 25 degrees C:
e Main phase: 25.3 ohms +/- 5%.

o Auxiliary phase: 25.3 ohms +/- 5%.

The essential characteristics of X-Ray Tube Assembly/Rotor Controller configuration are the

following:
Table 3-1:
Mode of operation Speed (rpm) Time(s) | common (A) RMS Energy (J) Power (W)
Acceleration 0 - 10000 8 11 25400 3175
0 - 6900 7 9.25 22300 3186
6900 - 10000 2 11.35 8756 4378
Run 6900 3.05 175
10000 3.1 225
Braking 10000 - 6900 0.9 9 155 172
10000 -0 9 10.6 12780 1420
6900 -0 4 10 6050 1512

2.2.4 Classification
« Type of protection against electric shock: CLASS 1.

» Degree of protection against electric shock: TYPE B.
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lllustration 3-4: Heating and Cooling Curves
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The heating curves take account of all power dissipated in the X-Ray Tube Assembly (anode,
cathode, stator and oil-circulating pump).

2.3 Thermal characteristics

2.3.1 Heat Storage Capacity and Continuous Dissipation

See lllustration 3-4.
Heat storage capacity of X-Ray Tube Assembly: 2 300 000 Joules.
Continuous heat dissipation of X-Ray Tube Assembly: 1700 W with cooler in operation.
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2.3.2 Cooling

An insulated oil circuit cools the X-Ray Tube Assembly.

A controlling thermostat device, with a normally closed (nc) contact, triggers the water-cooling
system into operation when the X-Ray Tube Assembly temperature reaches 40 degrees C.

The cooling system stops operating when the X-Ray Tube Assembly temperature falls to 30
degrees C.

The cooling system is composed of the following:
1. Plate Heat Exchanger

This is located outside the X-Ray Tube Assembly and consists of several stainless steel
plates brazed together with copper.

The principle is based on two independent sealed circuits each carrying a different fluid in
opposite directions. In the Maxiray 150 Brazed Graphite, one fluid is oil from the X-Ray Tube
Assembly to be cooled while the other fluid is water from an external cooling source
maintained at stable temperature.

Minimum requested flow rate: 2 liters/min. Maximum allowable temperature: 20 degrees C.
2. Qil-Circulating Pump
A centrifugal pump circulates the oil.

o Electrical characteristics: 115V, 0.9 A.
o No-load flow rate: 12 liters/min.

o Flow rate when connected to the X-Ray Tube Assembly with two hoses of 8-mm dia.
and 300 mm long, and heat exchanger of 8 liters/min.

A\ CAUTION

Potential for Electrical Shock.

The pump will remain powered even if another tube is selected. Take the
necessary precautions before doing any work on the X-Ray Tube Assembly. As a
result of heavy use the X-Ray Tube Assembly may reach a high temperature and
may cause burns. Before working on the X-Ray Tube Assembly for maintenance,
ensure that the cooling system has stopped automatically, and then switch off the
power and remove the decorative cover.

NOTE: The heat exchanger and oil pump form an assembly which cannot be disassociated
from the X-Ray Tube Assembly. It is strictly prohibited to interfere with the oil circuit.

NOTICE

Potential for Equipment Damage.

When you have finished using the system, ensure that the cooling system has
stopped automatically, and then remove the power.
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2.3.3 Thermal and Pressure Safely Devices

The X-Ray Tube Assembly is equipped with a safety loop and a pressure sensitive switch
connected in series with a normally closed (nc) contact.

The thermostat actuates at 70 degrees C +/-2.7 degrees C.
The pressure-sensitive switch actuates at 5 psi +/-1 psi.

The function of each switch is to prevent load being applied to the X-Ray Tube Assembly when
the specified limits are reached.

Refer to Section 4.4, Replacement of Thermostats.
2.3.4 Climatic Environment

o Temperature: 5 degrees thru 40 degrees C.

« Relative humidity: 80%

Chapter 3 X-Ray Tube Assembly Maxiray 150 47



X-Ray Tube Assembly, Maxiray(TM) 150 Models 2149520, 2149520-4, 2149522, 2149522-2, Brazed Graphite
Consisting of X-Ray Tube Type MX 150 2142036, 2142036-3 & X-Ray Tube Housing Type MX 150 2149521,

2149521-3
Direction 2148080-4-1EN, Revision 1

3 Radiation and Electrical Protection
3.1 Filtration

The Quality equivalent filtration of the Maxiray 150 Brazed Graphite X-Ray Tube Assembly is 1
mm of Al equivalent at 70 kV.

The Maxiray 150 Brazed Graphite X-Ray Tube Assembly is delivered with an additional filter of
1 mm of Al, removable with the use of tool.

The additional filter present initially in the Maxiray 150 Brazed Graphite X-Ray Tube Assembly
can be removed provided that total filter in the X-Ray equipment is not less than 2.5 mm of Al,
and that the X-Ray equipment complies with the requirement for half-value layer specified in the
table below.

X-Ray TUBE VOLTAGE Minimum permissible first half-value (HVL)
- (mm of Al)
Operating range for Normal Use Selected value*
(kV) kv)

From 30 upward less than 50 (Linear extrapolation to be used)
50 1.5
60 1.8
70 21
80 2.3
90 25
100 2.7
110 3.0
120 3.2
130 35
140 3.8
150 4.1

greater than 150 (Linear extrapolation to be used)

* Half-value layers for intermediate selected voltages are to be obtained by linear interpolation.
Compliance is verified by HVL measurement under narrow-beam conditions.

3.2 Beam Limiting Devices

The Maxiray 150 Brazed Graphite X-Ray Tube Assembly must be equipped with beam-limiting
devices.

The Maxiray 150 Brazed Graphite X-Ray Tube Assembly must not be used as X-Ray source
assembly. Always use with the appropriate beam-limiting device in order to meet requirements
for the largest X-Ray beam required for its specified applications.

The beam-limiting devices compatible with the Maxiray 150 Brazed Graphite are:
« ULTRANET SRI+ Cardio, Part No. 2131105,

« ULTRANET SRI/ADX Angio, Part No. 45297029 + 0 degree intermediate component, Part
No. 2111695, or +1 degree intermediate part, Part No. 2111911,

« ULTRANET SRI/ADX TCA, Part No. 45297028,

e« ULTRANET SRI + Angio, Part No. 2131099 + 0 degree intermediate component, Part No.
2111695, or +1 degree intermediate component, Part No. 2111911.
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Any Maxiray 150 Brazed Graphite X-Ray Tube Assembly having beam limiting devices other

than those listed above is obliged to be checked for compliance examination for beam quality
and leakage radiation according to the requirements of IEC Standard 601-1-3.

3.3 Focal Spot Location

z

_ ::ﬂ 4

Y axis: The X-Ray Tube is centered in the X-Ray Tube Housing on the 1.2 focal spot and is
centered at —0.1/+0.5 mm in the cold state to compensate for drifts of +/-0.3 mm in the hot
state.

{

X axis: The X-Ray Tube is centered in the X-Ray Tube Housing on the 1.2 focal spot which is
centered at +/-0.3 mm.

Z axis: The depth of the three focal spots is 59.2 mm +/-1 mm.
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4 Using the X-Ray Tube Assembly

4.1

Introduction

Before applying the first loading, refer to the documentation concerning the use of Maxiray 150
Brazed Graphite X-Ray Tube Assembly and the tube rating charts for related X-Ray Tubes.

Take the following into account in determining operating factors:
o Electrical characteristics:

o High voltage rating and waveform,

o High voltage exposure time,

o Filament heating current rating.

o Anode rotation speed,

o Power supply of oil-circulating pump.

e Thermal characteristics:

o Heat storage capacity,
o Cooling and heating curves for X-Ray Tube Assembly and X-Ray Tube,
o X-Ray Tube rating charts.

The above parameters are checked by the system.

The overvoltage value which may be produced by the HV generator should not exceed the
maximum acceptable voltage for the X-Ray Tube and X-Ray Tube Assembly.

For longer life of the rotating-anode tube and satisfactory operating results, it is essential that
calibration or recalibration of the HV generator be correct. If not, make a new calibration.

Before the first startup of the X-Ray Tube Assembly, apply the X-Ray Tube conditioning
procedure in Section 4.2.

4.2 X-Ray Tube Conditioning
4.2.1 Introduction

On-site X-Ray Tube conditioning is a method of improving the high voltage stability of this one.
X-Ray Tube conditioning is carried out by Field Service at the installation of a new X-Ray Tube
Assembly and also during the normal lifespan of the X-Ray Tube.

X-Ray Tube conditioning reestablishes a good distribution of electric fields and electrostatic
stress in the insulation, improving X-Ray Tube electric stability.

Tube-forming procedure:

o Bring the anode to high temperature at a low kV value (80 kV approx.). At a low kV value,
the risk of arcing is considerably reduced. When the tube reaches this temperature, the ion
pumps are “reactivated”.

» Check the high-voltage stability up to the maximum kV of the X-Ray Tube.
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NOTICE

Potential for Equipment Damage

Do not start X-Ray Tube conditioning before reaching about 0% on the anode
(approximately three hours).

4.2.2 Temperature Rise

Use the following parameters: 80 kV, large focal spot, high speed, exposure time of 2 s, one
exposure every 3 s, 200 mA, 32 exposures.

Standby: 10 min.
4.2.3 Checking High-Voltage Stability

Use the following parameters: large focal spot, high speed, exposure time of 0.1 s, one
exposure every 5 seconds.

At each level of kV in the table below, make the exposures indicated:

kv mA Number of exposures Standby between kV levels
80 400 10 2 min
90 400 10 2 min
100 400 10 2 min
110 400 10 2 min
120 400 10 3 min
125 400 10 3 min

NOTE: If arcing or waveform faults appear at whatever kV level, reduce the kV values to the
preceding kV level until the 10 exposures can be made without any fault. Then,
continue the procedure.

Checking is complete when 10 faultless exposures have been made at each kV level up to the
maximum kV. If three complete checks do not give a stable result, replace the X-Ray Tube
Assembly.

4.3 Tube Warm-up

Tube warm-up is suggested but not required for the MX150 Brazed Graphite. When warming-up
the tube, take adequate means in protecting personnel against ionizing radiation. The warm-up
procedure follows:

1. Warm up the X-Ray Tube at the beginning of each work day or if the X-Ray Tube has not
been used within two hours.

2. Select the large focal spot and perform the following protocol:

kV mA t Number of expo- | Time between expo- Cooling time
sures sures
75 320 500 ms 32 250 ms 30s

NOTE: To preserve filament life, do not allow high mA to be selected for long periods.
4.4 Replacement of Thermostats
1. Loosen the three screws securing the bracket, and disconnect the plug.

2. Install the new thermostat assemblies, without grease or thermo-mechanical pulp.
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3. Tighten the three screws and torque to 0.3 N-m (mandatory).
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5 Maintenance and Shipping
For all shipment:
« Empty the water contained in the heat exchanger.

o Use only the shipping crate designed for the Maxiray 150 Brazed Graphite.

e Max./min. temperature for transportation and storage: —20 degrees C and +70 degrees C.
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6 Environmental Health and Safety (EHS) information

The Maxiray 150 Brazed Graphite X-Ray Tube Assembly contains potentially dangerous
materials but does not present any danger as long as it is neither opened nor disassembled.

AWARNING

POTENTIAL ENVIRONMENTAL HAZARD DO NOT DISCARD THE X-RAY
TUBE ASSEMBLY AMONG INDUSTRIAL WASTE OR DOMESTIC GARBAGE.

A damaged X-Ray Tube Assembly should not be dispatched through the national postal service.
Your local GEMS field service will advise you on the suitable means of disposal.

The X-Ray Tube Assembly to be discarded should be forwarded to the GEMS Service network,
and it will be disposed of in a GEMS recycling center.

6.1 Dangerous Materials

The X-Ray Tube Assembly contains the following potentially dangerous materials:

o Lead: Lead salts are toxic and their ingestion may cause serious problems. The working of
lead is subject to regulations.

« Qil: Transformer mineral oil is not toxic, but the prevailing environmental regulations should
be observed for its disposal or recuperation. For example, it is forbidden to dispose of this oil
in the waste water or sewage system or in the natural environment.

6.2 Precautions

Take all the necessary precautions for the personnel handling the recovery or destruction of X-
Ray Tube Assemblies, and in particular against the risks due to lead, or vacuum X-Ray Tube
implosion.

These personnel must be informed of the danger involved and of the necessity to observe the
safety measures.
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Chapter 4 Renewal Parts

1 Description of Abbreviations and Symbols Used
1.1 Item Number (NO.)

- Not illustrated in drawings

-6 Not illustrated in drawings

ITEM NO.

-6

1.2 FRU (Field Replaceable Unit)

1 Replacement part available

2 Replacement part available

3 No replacement part available. Locate higher level assembly
FRU

1

2

N

1.3 REP (Repairable Item)

Y Yes, it's repairable.

REP

Y

1.4 Quanity (QTY)

PL Previously listed as an assembly or subassembly.
AR As required.

QTY

PL

AR

1.5 Miscellaneous

APP Applies to

Viewing direction
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3 Parts List (2149520/2149520-4/2149522/2149522-2)

Item No. Part No. FRU REP | Description Qty APP
- 2149520 2 MaxiRay 150 Brazed Graphite, new 1 A
- 2149520-4 2 MaxiRay 150, Brazed Graphite, new 1 A
- 2149522 1 MaxiRay 150, brazed graphite, reload 1

- 2149522-2 1 MaxiRay 150, brazed graphite, reload 1

-1 2134946 N + X-Ray tube housing, assembly 1 G
2 2139275 N ++ center section assembly’ 1

3 2136039 2 ++ cover 1

4 45290785 2 ++ thermostat protective cover 1

-5 2150429 2 ++ harness 1

6 2133581-2 1 ++ KIT of THERMOSTATS 70 & 40 deg. C 1

-7 2164148/2134946 1 + Oil container for HV receptacles 1 G
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